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TARGETED DELIVERY OF TERTIARY AMINE-CONTAINING
DRUG SUBSTANCES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims benefit of priority to US Appl. Ser. Nos.
62/049,206, filed September 11, 2014, 62/087,218, filed December 3, 2014 and
62/087,755, filed December 4, 2014, all of which are incorporated by reference in their

entireties.

BACKGROUND OF THE INVENTION

[0002] The invention relates to ligand-drug conjugates (1.DCs) for targeted delivery
of tertiary amine-containing drugs to abnormal cells associated with a given disease state
or to the vicinity of such cells. The targeting ligand of such an LDC selectively exposes
abnormal cells, in contrast to normal cells distant from the abnormal cells, to a tertiary
amine-containing drug. That selective exposure is accomplished by concentrating the
drug at the desired site of action by binding of the targeting ligand of the LDC on, or in the
vicinity of, the abnormal cells. As a result, exposure of distant normal cells to the drug is
reduced, thus reducing undesired side effects while reducing the contribution of abnormal
cells to the disease state.

[0003] In general, the design of an LDC involves consideration of a variety of factors
including the requirement that the drug has a site for attachment to a linker moiety that
joins the drug to the targeting ligand and is capable of releasing the drug at the target site.
A tertiary amine-containing compound may have no suitable site of attachment thereby
necessitating modification of a parent drug for attachment to the linker moiety of an LDC.
In those instances, the released drug is not the parent drug but is the modified drug. For
example, a tertiary amine-containing drug may be modified by removing one of its amine
substituents to provide a secondary amine, which could then be incorporated into a LDC
through a carbonyl-containing functional group. However, oftentimes the modified drug
will have significantly reduced biological activity, or undesired changes in other
pharmacological properties, in comparison to the parent tertiary amine-containing drug.
[0004] Because of the difficulty in providing an alternative site of conjugation and the

desire to retain the maximum biological activity of a tertiary amine-containing drug, there
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is a need in the art for LDCs that use the tertiary amine nitrogen as the site of conjugation
in order to allow for release of fully active tertiary amine-containing drug at the targeted
site of action. Even if reduced biological activity or changes in other pharmacological
properties are tolerable through alteration of a tertiary amine-containing drug through
removal of one of its nitrogen substituents, or when an alternative site of conjugation is
available or can be introduced without serious consequences to desired biological activity,
there remains a need in the art for the use of the tertiary amine nitrogen as the site of
conjugation. That need exists since it is unpredictable as to which of the possible sites of
conjugation that could be presented by a tertiary amine-containing drug will provide the

most efficient release of the active drug and thus the most active LDC.

SUMMARY OF THE INVENTION

[0005] Principle embodiments of the invention are Ligand Drug Conjugate (L.DC)

compositions, wherein a LDC composition is represented by the structure of Formula 1

R® R®
V—2°
Ligand—~—L,—Q' J4< \\zs b (Formula 1)
p— Q' — »
\%\
R )
[0006] wherein “Ligand” is from a targeting moiety, which selectively binds to a

target moiety; L, is a ligand covalent binding moiety; Q' is A,-W,,, wherein A is an
optional Stretcher unit, so that the subscript a is O when A is absent or ais 1 when A is

present and is optionally comprised of two, three or four subunits; Q% is W'y-E-, wherein

Q2 when present is bonded to V, Zl, 7> or Z3; W, and Wywv are Cleavable units; wherein
W, of Qlis capable of selective cleavage by a regulatory or intracellular protease in
comparison to serum proteases, wherein the intracellular or regulatory protease may or
may not be more specific to the targeted abnormal or other unwanted cells in comparison
to normal cells, or is capable of selective cleavage by a protease excreted in greater
amounts by the targeted abnormal or other unwanted cells in comparison to normal cells,
or is capable of cleavage by glutathione through disulfide exchange, or is more reactive to

hydrolysis under lower pH conditions present in lysosomes in comparison to physiological
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pH of serum, and W'-E of Q’ provides a glycosidic bond cleavable by a glycosidase
located intracellularly, wherein the glycosidase may or may not be more specific to the
targeted abnormal or other unwanted cells in comparison to normal cells, or is capable of
selective cleavage by a glycosidase excreted in greater amounts by the targeted abnormal
or other unwanted cells in comparison to normal cells, wherein the subscript w is 0 or 1 so
that W is absent when w is O or W is present when w is 1, and w' is O or 1, wherein W'-E is
absent when w'is O or W’-E is present when w' is 1, and wherein w + w'is 1 (i.e., one and
only one of W, W' is present); V, Zl, 7> and 7° are =N- or :C(R24)—, wherein R is
hydrogen or alkyl, alkenyl or alkynyl, optionally substituted, or halogen, -NO,, -CN or
other electron withdrawing group, an electron donating group, -Q%, or —-C(R*»(R”)-D",
wherein at least one of V, Zl, 7% and 77 is :C(R24)— when w is 1 and at least two of V, Zl,
7?7 and Z° are =C(R*)- when w' is 1,

[0007] provided that when w is 1, Q* is absent and one and only one R** is —
CR*(R?)-D" so that —C(R*)(R®)-D* is bonded to one of V, Z', 7>, 7* when that variable
group is :C(R24)— and the QI—J -and —C(RS)(Rg)—D+ substituents are ortho or para to each
other,

[0008] provided that when w' is 1, one any only one R* is -C(R*)(R®)-D" so that —
C(RS)(Rg)—D+ is bonded to one of V, Z', Z*, 77 when that variable group is :C(R24)— and
one and only one other R*is Q2 so that Q2 is bonded to another one of V, Zl, Zz, 72 when
that variable group is :C(R24)—, and the Q2 and —C(RS)(Rg)—D+ substituents are ortho or
para to each other;

[0009] R® and R’ independently are hydrogen, alkyl, alkenyl or alkynyl, optionally
substituted, or aryl or heteroaryl, optionally substituted; EE and J independently are —O-, -S-
or -N(R*)-, wherein R” is hydrogen or optionally substituted alkyl; R’ is hydrogen or is
halogen, -NO,, -CN or other electron withdrawing group, or is an electron donating group;
D* represents a structure of a quaternized tertiary amine-containing drug D; and p is an
average drug loading having a number ranging from 1 to 24; wherein said protease
cleavage, disulfide exchange, acid hydrolysis or glycosidase cleavage results in expulsion
of D from an LDC of the LDC composition.

[0010] In some aspects, the targeting moiety is an antibody, thereby defining an
antibody drug conjugate (ADC), and the targeted moiety is an cell-surface antigen of
targeted abnormal cells that is capable of cellular internalization of bound ADC, wherein

the antigen is preferentially present on the abnormal cells in comparison to normal cells.



10

15

20

25

WO 2016/040684 PCT/US2015/049494

[0011] In some aspects, W of Q' is comprised of a peptide moiety having a peptide
bond to J that is selectively cleavable by an intracellular protease in comparison to serum
proteases, wherein the intracellular protease may or may not be more specific to the
targeted abnormal or other unwanted cells in comparison to normal cells, and wherein
action of the intracellular protease on W will cause release of a tertiary amine-containing
drug (D) from the LDC. In other aspects the peptide bond is cleavable by a protease that is
excreted by abnormal cells to a greater extent than by normal cells.

[0012] In other aspects W’ is capable of selective cleavage by a regulatory protease in
comparison to serum proteases, wherein the regulatory protease may or may not be more
specific to the targeted abnormal or other unwanted cells in comparison to normal cells.
[0013] In other aspects W’ is capable of selective cleavage by a lysosomal protease in
comparison to serum proteases, wherein the lysosomal protease may or may not be more
specific to the targeted abnormal or other unwanted cells in comparison to normal cells.
[0014] In other aspects, W' of Q” is a glycoside-bonded carbohydrate, wherein the
glycoside bond in W'-E of Q’ provides for a cleavage site for an intracellular glycosidase,
wherein action of the glycosidase on W'-E causes release of tertiary amine-containing drug
(D) from the LDC, wherein the glycosidase may or may not be more specific to the
targeted abnormal or other unwanted cells in comparison to normal cells, or is capable of
selective cleavage by a glycosidase excreted in greater amounts by the targeted abnormal
or other unwanted cells in comparison to normal cells.

[0015] Other principle embodiments of the invention provide for compounds having
the structure of Formula 2:

e R°

\ +
! 1 \ 3 y
L,—Q'—J \ Z (Formula 2)

[0016] wherein L, is a linker covalent binding precursor moiety; Q1 is Ax-Wy,
wherein A is an optional Stretcher unit, optionally comprised of two, three or four
subunits, so that the subscript ais O or 1, wherein A is absent when a is 0 and A is present
when ais 1; Q2 is W'-E, wherein Qz, when present, is bonded to V, Zl, 7% or Z3; W, and

W', are Cleavable units capable of cleavage in an LDC having a Formula [ structure that
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incorporates the structure of Formula 1 or Formula 2; wherein W, of Q1 is comprised of a
peptide moiety having a peptide bond to J that is selectively cleavable by a regulatory or
intracellular protease, which may or may not be more specific to abnormal or other
unwanted cells in comparison to normal cells, or is selectively cleavable by a protease
preferentially excreted by abnormal cells or unwanted cells in comparison to normal cells,
or is comprised of a disulfide moiety that is cleavable by glutathione through disulfide
exchange or is comprised of a hydrazone moiety that is more reactive to hydrolysis under
lower pH conditions present in lysosomes in comparison to physiological pH of serum and
W'-E of Q*provides a glycosidic bond cleavable by a glycosidase located intracellularly
wherein the glycosidase may or may not be more specific to the targeted abnormal or other
unwanted cells in comparison to normal cells, or is capable of selective cleavage by a
glycosidase excreted in greater amounts by the targeted abnormal or other unwanted cells
in comparison to normal cells, wherein the subscript w is 0 or 1, wherein W is present
when w is 1 or W is absent when w is 0, and w' is O or 1, wherein W'-E is absent when w'
is 0 and W’-E is present when w'is 1, and wherein w + w'is 1 (i.e., one and only one W is
present); V, Zl, 7% and 72 are =N- or :C(R24)—, wherein R* is hydrogen or alkyl, alkenyl
or alkynyl, optionally substituted, or halogen, -NO,, -CN or another electron withdrawing
group, an electron donating group, -Q%, or —-C(R*(R%)-D*, provided that when w is 1, Q% is
absent and one and only one R* is —C(RS)(Rg)—D+ so that —C(RS)(Rg)—D+ is bonded to one
of V, Z', 7%, 7° when that variable group is =C(R**)- and the Q'-J- and —C(R*)(R®)-D*
substituents are ortho or para to each other, and provided that when w' is 1 one any only
one R* is —C(R*)(R”)-D* so that —C(R*)(R?)-D" is bonded to one of V, Z', 7%, 7’ when that
variable group is =C(R*")- and one and only one other R** is Q? so that Q? is bonded to
another one of V, Zl, Zz, 7’ when that variable group is :C(R24)—, and the Q2 and —
C(R®*)(R”)-D" substituents are ortho or para to each other, R® and R’ independently are
hydrogen, alkyl, alkenyl or alkynyl, optionally substituted, or aryl or heteroaryl, optionally
substituted; E and J independently are —O-, -S- or ~N(R?)-, wherein R* is hydrogen or
optionally substituted alkyl; R’ is hydrogen or is halogen, -NO,, -CN or other electron
withdrawing group, or is an electron donating group; and D represents a structure of a
quaternized tertiary amine-containing drug D, wherein said protease cleavage, disulfide
exchange, acid hydrolysis or glycosidase cleavage results in expulsion of D from D" from
an LLDC prepared from a Formula 2 compound.

[0017] In some aspects, the invention provides for LDC conjugate compositions

prepared from contacting a Formula 1 compound with a targeting moiety having a reactive
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sulthydryl, amino or aldehyde moiety under suitable conditions to effect condensation of
the reactive moiety with an L,” moiety of a Formula 2 compound, wherein Ly’ is

converted to Ly resulting from said contact.

[0018] In some aspects, L’ has the structure of one of
0
0 0
H
| A U—f,e
. N \
[0019] 0
O ——N
HzN—NHA( @78—8—%—
[0020] X
O O
NH2—NH—X2—§J\, NH2—O—X2—§JJ
[0021] \ \

0

0 | N_g_
O:C:N—XZA{YF’ R

[0022] \ o} ,

[0023] wherein R is hydrogen or C;-Cs optionally substituted alkyl; R’ is hydrogen or
halogen or R and R’ are independently selected halogen; T is —Cl, -Br, -1, -O-mesyl or —O-
tosyl or other sulfonate leaving group; U is —F, —C1, -Br, -1, -O-N-succinimide, -O-(4-
nitrophenyl), -O-pentafluorophenyl, -O-tetrafluorophenyl or ~0-C(=0)-0R”; X is C-10
alkylene, Cs-Cs-carbocycle,-O-(C-Cs alkyl), -arylene-, C;-Cjg alkylene-arylene, -arylene-
C1-Cyo alkylene, -C;-Cjg alkylene-(Cs-Cg-carbocycle)-, -(C3-Cg carbocycle)-Ci-Cio
alkylene-, C3-Cg-heterocycle, -C;-Cj alkylene-(Cs-Cs heterocyclo)-, -Cs-Cg-heterocyclo)-
C;-Cyp alkylene, -(CH,CH,0)y, or -CH,CH,0),-CHs-, wherein u is an integer ranging
from 1 to 10 and R” is C-Cg alkyl or aryl.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0024] Figure 1. Treatment of 1.540cy Hodgkin lymphoma xenograft with a
quaternized-linked auristatin antibody Ligand Drug Conjugate (cAC10-14) having a
cathepsin cleavable unit that releases free tertiary amine-containing drug (auristatin E) in
comparison to the corresponding carbamate-linked antibody Ligand Drug Conjugate
(cAC10-C) that releases desmethyl drug (MMAE) vs. their respective non-targeting
control conjugates h00-14 and hOO-C.

[0025] Figure 2. Treatment of 1.540cy Hodgkin’s lymphoma xenograft with a
quaternized-linked auristatin antibody Ligand Drug Conjugate (cAC10-8) having a
glucuronidase cleavable unit that releases free tertiary amine-containing drug (auristatin I)
in comparison to the corresponding carbamate-linked antibody Ligand Drug conjugate
(cAC10-B) that releases desmethyl drug (MMALE) vs. their respective non-targeting
control conjugates h00-8 and h0O-B.

[0026] Figure 3. Ex vivo plasma stabilities for quaternized-linked auristatin L.LDCs
having a cathepsin Cleavable unit or a glucuronidase Cleavable unit.

[0027] Figure 4. Kinetics of free tertiary amine-containing drug (auristatin E) release
from a quaternized-linked L.LDC model system

[0028] Figure 5. Treatment of a Karpas299 ALCL xenograft model with quaternized
Tubulysin M Ligand Drug Conjugate, wherein the cAC10 antibody Ligand Unit targets
CD30 antigen, at DAR of 4 D" Drug Units/mAb, single dose i.p. at 0.3 mg/Kg and 1
mg/Kg vs. a control non-targeting conjugate of identical quaternized drug-linker and
equivalent loading.

[0029] Figure 6. Treatment of 1.540cy Hodgkin lymphoma xenograft model with
quaternized Tubulysin M Ligand Drug Conjugate prepared from Drug-Linker 32, wherein
the ¢cAC10 antibody Ligand Unit targets CD30 antigen at DAR of 6 D' Drug Units/mAb,
single dose i.p. at 0.3 mg/Kg and 1 mg/Kg vs. sham treatment.

[0030] Figure 7. Assessment of acetate loss from the tubuvaline component of a
Tubulysin M Ligand Drug Conjugate prepared from quaternized Drug-Linker 32, which
has the —Val-Ala- Cleavable Unit, at DAR of 6 D™ Drug Units/mAb administered single
dose i.p. at 0.3 mg/Kg, 1 mg/Kg and 3.0 mg/Kg to a 1.540cy xenograft, wherein the
cAC10 antibody Ligand Unit of the conjugate targets CD30 antigen, vs. a control
conjugate from blood draw 4 days post dosing on day 17 of the study.

[0031] Figure 8. Assessment of acetate loss from the tubuvaline component of a
Tubulysin M Ligand Drug Conjugate prepared from quaternized Drug-Linker 32 at DAR
of 6 D" Drug Units/mAb administered single dose i.p. at 0.3 mg/Kg, 1 mg/Kg and 3.0

7



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

mg/Kg to a L.540cy xenograft, wherein the cAC10 antibody Ligand Unit of the conjugate
targets CD30 antigen, vs. a control conjugate from blood draw 10 days post dosing on day
11 of the study.

[0032] Figure 9. Comparisons of 1.540cy Hodgkin lymphoma xenograft model
treatments at 0.6 mg/Kg and 2 mg/Kg, single dose i.p., with Ligand Drug Conjugates,
wherein the cAC10 antibody Ligand Unit of the conjugate targets CD30 antigen, having 4
quaternized tubulysin Drug Units/ cAC10 antibody Ligand Unit wherein the conjugates
were prepared from Drug Linker compound 32, which has quaternized Tubulysin M with
the —Val-Ala- Cleavable Unit, and from Drug Linker Compounds 79, 80 and 104, which
have quaternized Tubu(OEt), Tubu(O-Pr) and Tubulysin M Drug Units, respectively, and
identical glucuronidase conditional release Linker Units.

[0033] Figure 10. Comparisons of 1.540cy Hodgkin lymphoma xenograft model
treatments at 0.5 mg/Kg or 0.6 mg/Kg and 2 mg/Kg, single dose i.p., with cAC10 Ligand
Drug Conjugates, wherein the antibody Ligand Unit targets CD30 antigen, wherein one
conjugate has 8 quaternized auristatin I' Drug Units/ Ligand Unit and is prepared from
Drug-Linker compound 189 vs. another conjugate that has 4 quaternized Tubu(O-CHj3)
Drug Units per cAC10 antibody Ligand Unit prepared from Drug Linker compound 78,
with both conjugates having identical glucuronidase conditional release Linker Units.
[0034] Figure 11. Comparisons of 1.540cy Hodgkin lymphoma xenograft model
treatments at 0.4 mg/Kg and 0.8 mg/Kg, single dose i.p., with cAC10 Ligand Drug
Conjugates having 4 drug-linker moieties, wherein the antibody Ligand Unit targets CD30
antigen, wherein one conjugate has quaternized Dolastatin 10 and is prepared from Drug-
Linker 177 vs. a non-quaternized Dolastatin 10 conjugate prepared from Drug Linker 183,
in which both conjugates have glucuronidase conditional release Linker Units.

[0035] Figure 12. Pharmokinetic profile of Ligand Drug Conjugates of 4 vs. 8
quaternized Drug Unit loading having human IgG Ligand Units in comparison to
unconjugated antibody dosed 1 mg/Kg i.v. in rat wherein the conjugates are prepared from
Drug Linker 32 having quaternized Tubulysin M Drug Units and cathepsin conditional
release Linker Unit and that prepared from Drug Linker 113 also having Tubulysin M
Drug Units, but having glucuronidase conditional release Linker Units.

[0036] Figure 13. Pharmokinetic profile of a Ligand Drug Conjugate with 8
quaternized Drug Unit loading and having non-targeting antibody Ligand Units dosed 1
mg/Kg i.v. in rat, wherein the the Conjugate was prepared from Drug-Linker compound

80, whose quaternized Drug Unit is that of an ether varient of Tubulysin M in which the
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O-linked acetate moiety of the tubuvalene component has been replaced with propoxy and
which has a glucuronidase conditional release Linker Unit.

[0037] Figure 14 Pharmokinetic profile of Ligand Drug Conjugates with 8
quaternized Drug Unit loading wherein the Conjugates are prepared from Drug Linker
compound 8 having quaternized Auristatin E Drug Units and cathepsin conditional
release Linker Units, Drug-Linker 177 having quaternized Dolastatin 10 Drug Unit and
glucuronidase conditional release Linker Unit and Drug Linker compound 183 having
non-quaternized Dolastatin 10 conjugate and also having glucuronidase conditional release

Linker Unit vs. un-conjugated non-targeting antibody.
DETAILED DESCRIPTION OF THE INVENTION

[0038] Definitions

[0039] 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 these 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

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

[0040] 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
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having appreciable amounts of an additional component(s) or an additional step(s).
Furthermore, use of the term "including" as well as other forms, such as "include",
"includes," and "included," is not limiting. Finally, 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 and is 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.

[0041] “About” as used herein when used in connection with a numeric value or
range of values provided to describe a particular property of a compound or composition
indicate that the value or range of values may deviate to an extent deemed reasonable to
one of ordinary skill in the art while still describing the particular property. Reasonable
deviations include those that are within 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 may
vary by 10%, 9%, 8%, 1%, 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.
[0042] “Essentially retains”, “essentially retaining and like terms as used herein refers
to a property, characteristic 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 another compound or composition or moiety
from which it was derived.

[0043] “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 also mean that no statistically significant difference is observed between
measured values or outcomes or 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.
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[0044] “Substantially retains” as used herein refers to a measured value of a physical
property of a compound or composition or moiety thereof that is statistically different of
the determination of that same physical property of another compound or composition or
moiety from which it was derived, but which such difference does not translate it a
statistically significant difference in biological activity in a suitable biological test system
for evaluating that activity (i.e., biological activity is essentially retained). Thus the phrase
“substantially retains” is made in reference to the effect that a physical property of a
compound or composition has on a biological activity that is explicitly associated with that
property.

[0045] “Predominately containing”, “predominately having” and like terms refers to
the major component of a mixture. When the mixture is of two components, then the
major component represents more than 50% by weight of the mixture. With a mixture of
three or more components the predominant component is the one present in greatest
amount in the mixture and may or may not represent a majority of the mass of the mixture.
[0046] The term “electron-withdrawing group” 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 withdrawing inductively but may overall be electron
donating through resonance), and tends to stabilize anions or electron rich moieties. The
electron withdrawing effect is typically transmitted inductively, albeit in attenuated form,
to other atoms attached to the bonded atom that has been made electron deficient by the
electron withdrawing group (EWG) thus affecting the electrophilicity of a more remote
reactive center. Exemplary electron withdrawing groups include, but are not limited to, -
C(=0), -CN, -NO,, -CXj3, -X, -C(=0)OR, -C(=0)NR;, -C(=O)R, -C(=0)X, -S(=0),R, -
S(=0),0R, -S(=0),NHR, -S(=0),NR», -P(=0)(OR),, -P(=0)(CH;)NHR, -NO, and -NR;",
wherein X is -F, -Br, -Cl, or -1, and R is, at each occurrence, independently selected from
the group consisting of hydrogen and Cy¢alkyl. Exemplary EWGs can also include aryl
groups (e.g., phenyl) depending on substitution and certain heteroaryl groups (e.g.,
pyridine). Thus, the term “electron withdrawing groups” also includes aryls or heteroaryls
that are further substituted with electron withdrawing groups. Typically, electron
withdrawing groups are -C(=0), -CN, -NO,, -CX3, and —X, wherein X is halogen.
Depending on their substituents, an unsaturated alkyl moiety may also be an electron

withdrawing group.
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[0047] The term “electron donating group” refers to a functional group or
electropositive atom that increases electron density of an atom to which it is bonded either
inductively and/or through resonance whichever is more dominant (i.e., a functional group
or atom may be electron donating through resonance but may overall be electron
withdrawing inductively) 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
(EWG) thus affecting the nucleophilicity of a more remote reactive center. Exemplary
electron donating groups include, but are not limited to —OH, and -NH,. Depending on
their substituents, an aryl, heteroaryl or unsaturated alkyl moiety may also be an electron
donating group.

[0048] "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 (i.e., a substituent or variable group) to a
molecule, compound or chemical formula.

[0049] 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”, “optionally
substituted alkenyl C;-¢ alkenyl”, “optionally substituted C3-Cs heterocycle” specifically
means that a 1, 2, 3 or 4 carbon optionally substituted alkyl moiety as defined herein is
present, or a 2, 3, 4, 5 or 6 carbon alkenyl, or a 3,4, 5, 6, 7 or 8 carbon moiety comprising
a heterocycle or optionally substituted alkenyl moiety as defined herein is present. All
such numerical designations are expressly intended to disclose all of the individual carbon
atom groups; and thus “optionally substituted C;-C4 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, an C; ester refers to a formate ester, a C, ester refers to an acetate ester and
an unsubstituted C; urea refers to NH,(C=0)NH,.

[0050] The organic substituents, moieties and groups described herein, and for other

any other moieties described herein, usually will exclude unstable moieties except where

12



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

such unstable moieties are transient species that one can use to make a compound with
sufficient chemical stability for the one or more of the uses described herein. Substituents,
moieties or groups by operation of the definitions provided herein that results in those
having a pentavalent carbon are specifically excluded.

[0051] “Alkyl” as used herein by itself or as part of another term refers to methyl or a
collection of carbon atoms, wherein one or more of the carbon atoms is saturated (i.e., is
comprised of one or more sp3 carbons) that 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 sometimes referred to as cycloalkyl as defined herein.
Saturated alkyl substituents contain saturated carbon atoms (i.e., sp> carbons) and no
aromatic, sp2 or sp carbon atoms (i.e., is not substituted with unsaturated, aromatic and
heteroaromatic moieties). Unsaturated alkyl substituents are alkyl moieties substituted
with moieties as described herein for alkenyl, alkynyl, aryl and heteroaryl moieties.

[0052] Thus, unless otherwise indicated, the term "alkyl" will indicate a saturated
non-cyclic hydrocarbon radical, optionally substituted with one or more cycloalkyl or
unsaturated, aromatic or heteroaromatic moieties or some combination thereof, wherein
the saturated hydrocarbon radical has the indicated number of covalently linked saturated
carbon atoms (e.g., “C;-Cg alkyl” or “C1-C6 alkyl” means an alkyl moiety or group
containing 1, 2, 3, 4, 5 or 6 contiguous non-cyclic saturated carbon atoms and “C;-Cg
alkyl” refers to an alkyl moiety or group having 1, 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 1-50, 1-30 or 1-20, and more typically is 1-8 or 1-6.
Typically, an alkyl substituent is a saturated C;-Cs alkyl moiety, or more typically is a C;-
Ce or C;-C4 alkyl moiety with the latter sometimes referred to as lower alkyl. When the
number of carbon atoms is not indicated, the alkyl group has from 1 to 8 carbon atoms.
[0053] 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
that chain of contiguous saturated carbon atoms 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 (i.e., be substituted
with) cycloalkyl, unsaturated alkyl, aromatic or heteroaromatic moieties or groups. Thus,
an alkyl substituent may additionally comprise one, two, three or more independently

selected double bonds, triple bonds or cycloalkyl, aromatic or heteroaromatic moieties or
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some combination thereof, typically one double bond, one triple bond (i.e., is substituted
one alkenyl or alkynyl moiety) or is substituted with one cycloalkyl, aromatic or
heteroaromatic moiety.

[0054] When an alkyl substituent, moiety or group is specified, species include those
derived from removing a hydrogen atom from a parent alkane (i.e., is monovalent) and
may include methyl, ethyl, 1-propyl (n-propyl), 2-propyl (iso-propyl, -CH(CHs),), 1-butyl
(n-butyl), 2-methyl-1-propyl (iso-butyl, -CH,CH(CH3),), 2-butyl (sec-butyl, -
CH(CH3)CH,CH3), 2-methyl-2-propyl (¢-butyl, -C(CHs)3), amyl, isoamyl, sec-amyl and
other linear, cyclic and branch chain alkyl moieties.

[0055] "Alkylene,” as used herein by itself of as part of another term, refers to a
saturated, branched, cyclic or straight chain hydrocarbon diradical, substituted or
unsubstituted, wherein one or more of the carbon atoms is unsaturated (i.e., is comprised
of one or more sp° carbons), of the stated number of carbon atoms, typically 1-10 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., sp3) carbon atoms of a
parent alkane. Alkylene moieties further include alkyl radicals as described herein in
which a hydrogen atom has been removed from a saturated moiety or the radical carbon of
an alkyl radical to form a diradical. Typically, alkylene moieties include divalent moieties
derived from removing a hydrogen atom from saturated carbon atom of a parent alkyl
moiety, but are not limited to: methylene (-CH,-), 1,2-ethylene (-CH,CH,-), 1,3-propylene
(-CH,CH,CHjy-), 1,4-butylene (-CH,CH,CH,CH>-), and like diradicals. Typically, an
alkylene is a branched or straight chain hydrocarbon typically containing only sp3 carbons
(i.e., is fully saturated notwithstanding the radical carbon atoms).

[0056] “Cycloalkyl” as used herein is a radical of a monocyclic, bicyclic or tricyclic
ring system, wherein each of the atoms forming the ring system (i.e., skeletal atoms) is a
carbon atom and wherein one or more of these carbon atoms in each ring of the cyclic ring
system is saturated (i.e., is comprised of one or more sp3 carbons). Thus, a cycloalkyl 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, wherein the points of fusion to a cycloalkyl and aromatic ring
are to adjacent unsaturated carbons of the cycloalkyl moiety or group or substituent and
adjacent aromatic carbon of the aromatic ring.

[0057] Unless otherwise specified, a cycloalkyl moiety, group or substituent can be

substituted with moieties described for alkyl, alkenyl, alkynyl, aryl, arylalkyl, alkylaryl
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and the like or can be substituted with another cycloalkyl moieties. Cycloalkyl moieties,
groups or substituents include cyclopropyl, cyclopentyl, cyclohexyl, adamantly or other
cyclic moieties having only carbon atoms. Cycloalkyls further include cyclobutyl,
cyclopentenyl, cyclohexenyl, cycloheptyl and cyclooctyl. Depending on its structure, a
cycloalkyl substituent can be a monoradical as described above for cycloalkyl moieties or
groups or a diradical (i.e., an cycloalkylene, such as, but not limited to, cyclopropan-1,1-
diyl, cyclobutan-1,1-diyl, cyclopentan-1,1-diyl, cyclohexan-1,1-diyl, cyclohexan-1,4-diyl,
cycloheptan-1,1-diyl, and the like).

[0058] When cycloalkyl is used as a Markush group (i.e., a substituent) the cycloalkyl
is attached to a Markush formula or another organic moiety with which it is associated
through a carbon that is involved in the carbocyclic ring system of the cycloalkyl group
provided that carbon is not an aromatic carbon. When an unsaturated carbon of an alkene
moiety comprising the cycloalkyl substituent is attached to a Markush formula with which
it is associated that cycloalkyl is sometimes referred to as a cycloalkenyl substituent. The
number of carbon atoms in a cycloalkyl substituent is defined by the total number of
skeletal atoms of the ring system. That number can vary and typically ranges from 3 to
50, 1-30 or 1-20, and more typically 3-8 or 3-6 unless otherwise specified, e.g., Csg
cycloalkyl means an cycloalkyl substituent, moiety or group containing 3,4, 5, 6, 7 or 8
carbocyclic carbon atoms and Cs cycloalkyl means an cycloalkyl substituent, moiety or
group containing 3, 4, 5 or 6 carbocyclic carbon atoms. Therefore cycloalkyl substituents,
moieties or groups usually 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.

[0059] “Alkenyl” as used herein means a substituent, moiety or group that comprises
one or more double bond moieties (e.g., a -CH=CH- or =CH, functional group for endo
and exo double bonds, respectively) or 1, 2, 3, 4, 5 or 6 or more, typically 1, 2 or 3 of such
moieties and can be substituted with an aryl moiety or group such as benzene, 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, functional group). An alkenyl moiety, group or substituent having multiple

double bonds may have the double bonds arranged contiguously (i.e., a 1,3 butadienyl
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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).

[0060] When an alkenyl moiety, group or substituent is specified, species include, by
way of example and not limitation, any of the alkyl or cycloalkyl, groups moieties or
substituents described herein that has an exo or one or more endo double bonds, including
methylene (=CH,), methylmethylene (=CH-CH3), ethylmethylene (=CH-CH,-CH3), =CH-
CH,-CH,-CH3, and monovalent moieties derived from removal of a hydrogen atom from a
sp2 carbon of a parent alkene compound. Such monovalent moieties typically include
vinyl (-CH=CHy), allyl, 1-methylvinyl, butenyl, iso-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, cyclopentenyl, 1-methyl-cyclopentenyl, 1-hexenyl, 3-hexenyl, cyclohexenyl, and
other linear, cyclic and branched chained, all carbon-containing moieties containing at
least one double bond. When alkenyl is used as a Markush group (i.e., is a substituent) the
alkenyl is attached to a Markush formula or another organic moiety with which it is
associated through a double-bonded carbon (i.e., an sp2 carbon) of the alkenyl moiety or
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
sp2 carbons. That number can vary and unless otherwise specified ranges from 1 to 50,
e.g., typically 1-30 or 1-20, more typically 1-8 or 1-6, when the double bond functional
group is exo in a Markush structure, or can vary and ranges from 2 to 50, typically 2-30 or
2-20, more typically 2 to 8 or 2-6, when the double bond functional group is endo to the
Markush structure. For example, C,.g alkenyl or C2-8 alkenyl means an alkenyl moiety
containing 2, 3, 4, 5, 6, 7 or 8 carbon atoms in which at least two are sp2 carbons in
conjugation with each other and C,¢ alkenyl or C2-6 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. Typically, an alkenyl substituent is a C,-Cg or C,-Cy4 alkenyl
moiety having two sp” carbons that are in conjugation with each other.

[0061] “Alkenylene” as used herein by itself of as part of another term, refers to a
substituent, moiety or group that comprises one or more double bond moieties, as
previously described for alkenyl, of the stated number of carbon atoms, typically 1-10
carbon atoms when the double bond functional group is exo to a larger moiety or 2-10,
when the double bond functional group is endo in the alkenylene moiety, and has two

radical centers derived by the removal of two hydrogen atoms from the same or two
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different sp2 carbon atoms of a double bond moiety in a parent alkene. Alkenylene
moieties further include alkenyl radicals as described herein in which a hydrogen atom has
been removed from the same or different sp2 carbon atom of a double bond moiety of an
alkenyl radical to form a diradical, or from a sp2 carbon from a different double bonded
moiety to provide another radical carbon. Typically, alkenylene moieties include
diradicals having the structure of -C=C- or ~C=C-X'-C=C- wherein X' is absent or is an
alkylene as defined herein.

[0062] “Alkynyl” as used herein means a substituent, moiety or group that comprises
one or more triple bond moieties (i.e., a -C=C- functional group), e.g., 1,2, 3,4, 5, 6 or
more, typically 1 or 2 triple bonds, optionally comprising 1, 2, 3, 4, 5, 6 or more double
bonds (i.e., optionally substituted with an alkenyl moiety), with the remaining bonds (if
present) being single bonds and may be further comprised of linked normal, secondary,
tertiary or cyclic carbon atoms, i.e., linear, branched, cyclic or any combination thereof,
unless the alkynyl moiety is ethynyl.

[0063] When an alkynyl moiety or group is specified, species include, by way of
example and not limitation, any of the alkyl moieties, groups or substituents described
herein that has one or more double bonds, ethynyl, propynyl, butynyl, iso-butynyl, 3-
methyl-2-butynyl, 1-pentynyl, cyclopentynyl, 1-methyl-cyclopentynyl, 1-hexynyl, 3-
hexynyl, cyclohexynyl and other linear, cyclic and branched chained all carbon containing
moieties containing at least one triple bond. When an alkynyl is used as a Markush group
(i.e., a substituent) the alkynyl is attached to a Markush formula with which it is associated
through one of the sp carbons of the alkynyl functional group. The number of carbon
atoms in an alkynyl substituent is defined by the two sp carbon atoms of the alkyne
functional group that defines it as an alkynyl substituent and the total number of
contiguous non-cyclic, non-aromatic carbon atoms appended to the sp carbon not
substituted with the Markush structure. That number can vary and ranges from 2 to about
50, typically 2-30 or 2-20 or more typically 2-8, unless otherwise specified, e.g., Cag
alkynyl means an alkynyl moiety containing 2, 3, 4, 5, 6, 7 or 8 carbon atoms. Alkynyl
groups will typically have 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20
carbon atoms.

[0064] “Alkynylene” as used herein by itself of as part of another term, refers to a
substituent, moiety or group that comprises one or more triple bond moieties, as
previously described for alkynyl, of the stated number of carbon atoms, typically 2-10

carbon atoms, and having two radical centers derived by the removal of two hydrogen
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atoms from two different sp carbon atoms of a triple bond moiety in a parent alkyne.
Alkynylene moieties further include alkynyl radicals as described herein in which two
hydrogen atom have been removed acetylene or from two sp carbons atom of two triple
bond moieties to form a diradical. Typically, alkynylene moieties include diradicals
having the structure of —-C=C- or —-C=C-X-C=C- wherein X is an alkylene, alkenylene or
arylene moiety as defined herein.

[0065] "Aromatic", “aromatic ring system” or like terms as used herein refers to a
planar ring having a delocalized pi-electron system containing 4n+2 pi electrons, where n
is a positive integer. Aromatic rings can be formed from five, six, seven, eight, nine, ten,
or more than ten atoms. Aromatics are optionally substituted. The term "aromatic"
includes both carboxcylic aryl ("aryl", e.g., phenyl) and heterocyclic aryl (or "heteroaryl"
or "heteroaromatic") groups (e.g., pyridine). The term includes monocyclic or fused-ring
polycyclic (i.e., rings which share adjacent pairs of carbon atoms) groups.

[0066] ”Aryl” as used here means an organic moiety, substituent or group defined by
an aromatic ring system or a fused ring system with no ring heteroatoms comprising 1, 2,
3 or 4 to 6 rings, typically 1 to 3 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.
Aryl substituents, moieties or groups are optionally substituted. Exemplary aryls include
Cs-Cip aryls such as phenyl and naphthalenyl and phenanthryl. As aromaticity in a neutral
aryl moiety requires an even number or elections 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.

[0067] Depending on the structure, an aryl group can be a monoradical (i.e.,
monovalent) or a diradical (i.e., an arylene group as described herein, which is divalent).
[0068] “Arylene,” or “heteroarylene” as used herein by itself or as part of another
term, is an aryl or heteroaryl moiety, group or substituent as defined herein that forms two
covalent bonds (i.e., it is divalent) within a larger moiety, which can be in the ortho, meta,

or para configurations or an aromatic diradical moiety. Exemplary arylenes include, but

18



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

are not limited to, phenyl-1,2-ene, phenyl-1,3-ene, and phenyl-1,4-ene as shown in the

following structures:

e

2Ws ?

[0069] ’ ’ ’

[0070] “Arylalkyl” as used herein means a substituent, moiety or group where an aryl
moiety is bonded to an alkyl moiety, i.e., -alkyl-aryl, where alkyl and aryl groups are as
described above, e.g., -CH,-CgHs or -CH,CH(CH3)-CgHs. When arylalkyl is used as a
Markush group (i.e., a substituent) the alkyl moiety of the arylalkyl is attached to a
Markush formula with which it is associated through a sp3 carbon of the alkyl moiety.
[0071] “Alkylaryl” as used herein means a substituent, moiety or group where an
alkyl moiety is bonded to an aryl moiety, i.e., -aryl-alkyl, where aryl and alkyl groups are
as described above, e.g., -CsHy-CHj3 or -CgHy-CH,CH(CHz). When alkylaryl is used as a
Markush group (i.e., a substituent) the aryl moiety of the alkylaryl is attached to a
Markush formula with which it is associated through a sp2 carbon of the aryl moiety.
[0072] “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).

[0073] Optional substituents replacing hydrogen(s) in any one of the foregoing
substituents, moieties or groups include those independently selected from the group
consisting of halogen, -CN, -NH,, -OH, -N(CH3),, alkyl, fluoroalkyl, heteroalkyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, aryloxy, alkylthio, arylthio,
alkylsulfoxide, arylsulfoxide, alkylsulfone, and arylsulfone or those selected from the
group consisting of halogen, -CN, -NH,, -OH, -NH(CH3), -N(CH3),, -C(=0)OH (i.e.,
CO,H), -C(=0)0-alkyl (i.e., COy-alkyl), -C(=0)NH,, -C(=0)NH(alkyl), -C(=O)N(alkyl),,
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-S(=0),NH,, -S(=0),NH(alkyl), -S(=0),N(alkyl),, alkyl, cycloalkyl, fluoroalkyl,
heteroalkyl, alkoxy, fluoroalkoxy, -S-alkyl and-S(=0),alkyl.

[0074] Typically, an optional substituent replacing hydrogen(s) in any one of the
foregoing substituents, moieties or groups is independently selected from the group
consisting of alkyl, cycloalkyl, aryl, heteroaryl, heteroalicyclic, hydroxy, alkoxy, aryloxy,
cyano, halogen, nitro, haloalkyl, fluoroalkyl, fluoroalkoxy, and amino, including mono-,
di- and tri-substituted amino groups, and the protected derivatives thereof, or is selected
from the group consisting of halogen, -CN, -NH,, -OH, -NH(CH3), -N(CHj3),, -CHs, -
CH,CHj3, -CFs, -OCH3, and -OCFs, Typically, any one of the foregoing substituents,
moieties or groups that is optionally substituted by replacing one or more its hydrogens
has its hydrogen(s) replaced with one or two of the preceding optional substituents, or
more typically with one of the preceding optional substituents. An optional substituent on
a saturated aliphatic carbon atom within an acyclic or cyclic ring system further includes
0x0 (=0). For a phenyl or a 6-membered heteroaryl moiety, the arrangement of any two
substituents present on the aromatic or heteroaromatic ring can be ortho (o), meta (m), or
para (p).

[0075] Typically, an optional substituent replacing carbon in an acyclic carbon chain
is selected from the group consisting of -O-, -C(=0)-, -C(=0)0O-, -S-, -S(=0)-, -S(=0),-, -
NH-, -NHC(=0)-, -C(=0)NH-, S(=0),NH-, -NHS(=0),, -OC(=0)NH-, and -NHC(=0)O-.
[0076] Typically, any one of the foregoing substituents, moieties or groups that is
optionally substituted by replacing one or more alicyclic carbon atoms has the carbon
atom(s) replaced with one or two of the preceding optional substituents, or more typically
with one of the preceding optional substituents.

[0077] “Heterocyclyl” as used herein means a parent monovalent carbocyclic moiety,
substituent or group that includes cycloalkyl, cycloalkenyl, aryl, or a fused combination
thereof, wherein one or more, but not all of the skeletal carbon atoms within a ring of the
parent carbocyclic moiety are replaced independently by a heteroatom, optionally
substituted where permitted, including N, O, S, Se, B, Si, 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 1-3 atoms. Those heteroatoms typically include
N, O or S. Thus, heterocycles include those having a heteroaromatic ring (also known as a
heteroaryl) or a heterocycloalkyl ring, either of which may be fused with an carbocyclic,
aryl or heteroaryl moiety and includes phenyl- (i.e., benzo) fused heterocycloalkyl and

heteroaryl moieties, provided that when a heteroaryl moiety is fused to a heterocycloalkyl
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or carbocyclic moiety (i.e., when the heterocyclic portion of the fused ring system is
monovalent) the resulting fused ring system is classified as a heteroaryl and when a
heterocycloalkyl moiety is fused to a carbocyclic moiety (i.e., when the carbocyclic
portion of the fused ring system is monovalent) the resulting fused ring system is
classified as a heterocycloalkyl.

[0078] Heterocycles typically contain a total one to four heteroatoms in the ring(s),
provided that not all of the skeletal atoms of any one ring system in the heterocyclic
moiety are heteroatoms, wherein each heteroatom in the ring(s), optionally substituted
where permitted, is independently selected from O, S and N, wherein the heterocyclic
group has a total of 4 to 10 atoms in its monocyclic or fused ring system, and with the
proviso that any one ring does not contain two adjacent O or S atoms. Heterocycloalkyls
have at least 3 atoms in their ring system, and heteroaryl groups have at least 5 atoms in
their ring system. Heterocycles include, by way of example and not limitation,
heterocycles and heteroaryls, which are aromatized heterocycles, as 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).

[0079] Heteroaryls typically contain 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 heterocyclic moiety are heteroatoms, optionally substituted where permitted,
and have 0-3 N atoms, 1-3 N atoms or 0-3 N atoms with 0-1 O atoms or 0-1 S atoms,
provided that at least one heteroatom is present. A heteroaryl may be monocyclic or
bicyclic. The ring system of a heteroaryls ring typically contains 1-9 carbons (i.e., C1-Coq
heteroaryl). Monocyclic heteroaryls include C;-Cs heteroaryls. Monocyclic heteroaryls
include those having 5-membered or 6-membered ring systems. A 5-membered heteroaryl
is a C;-C4 heteroaryl that contains 1 to 4 carbon atoms and the requisite number of
heteroatoms within an heteroaromatic ring system. A 6-membered heteroaryl is a C;-Cs
heteroaryl containing 1 to 5 carbon atoms and the requisite number of heteroatoms within
an heteroaromatic ring system. Heteroaryls that are S-membered include C;, C,, C3 and Cy
heteroaryls having four, three, two or one aromatic heteroatom(s), respectively, and
heteroaryls that are 6-membered include C,, C3, C4 and Cs heteroaryls having four, three,

two or one aromatic heteroatom(s), respectively. C;-C,4 heteroaryls that are 5-membered
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are exemplified by monovalent moieties derived from removing a hydrogen atom from an
aromatic carbon or an electron from an aromatic heteroatom, where permitted, from the
following parent heterocycle compounds: pyrrole, furan, thiophene, oxazole, isoxazole,
thiazole, isothiazole, imidazole, pyrazole, triazole and tetrazole. C,-C4 heteroaryls that
are 6-membered are exemplified by monovalent moieties derived from removing a
hydrogen atom from an aromatic carbon or an electron from an aromatic heteroatom,
where permitted, from the following parent heterocycle compounds: pyridine, pyridazine ,
pyrimidine, and triazine. Bicyclic heteroaryls (i.e., heteroaryls that have fused aromatic
rings in which at least one is heteroaromatic) include Cs-Cy heteroaryls (i.e.,
heteroaromatic moieties containing a total of 6-9 aromatic carbon atoms and at least one
aromatic heteroatom). Some bicyclic heteroaryls are exemplified by monovalent moieties
derived from removing a hydrogen atom from an aromatic carbon or an electron from an
aromatic heteroatom, where permitted, of a heteroaromatic ring of the following parent
6,5-bicyclic heterocycle compounds: benzofuran (O1), isobenzofuran (O1), indole (N1),
isoindole (N1), indolizine (N1), indoline (N1), isoindoline (N1), purine (N4),
benzimidazole (N2), indazole (N2), benzoxazole (N101), benzisoxazole (N101),
benzodioxole (02), benzofurazan (N201), benzotriazole (N3), benzothiofuran (S1),
benzothiazole (N1S1), benzothiadiazole (N2S). Other bicyclic heteroaryls are exemplified
by monovalent moieties derived from removing a hydrogen atom from an aromatic carbon
or an electron from an aromatic heteroatom, where permitted, of a heteroaromatic ring of
the following parent 6,6-bicyclic heterocycle compounds: chromene (O1), isochromene
(O1), chroman (O1), isochroman (O1), benzodioxan (02), quinoline (N1), isoquinoline
(N1), quinolizine (N1), benzoxazine (N101), benzodiazine (N2), pyridopyridine (N2),
quinoxaline (N2), quinazoline (N2), cinnoline (N2), phthalazine (N2), naphthyridine (N2),
pteridine (N4). For the above 5,6- and 6,6-bicyclic heteroaromatic compounds the
parenthetic expressions indicate the heteroatom composition of the fused aromatic ring
system. Depending on the structure, a heteroaryl group can be a monoradical or a diradical
(i.e., a heteroarylene group).

[0080] More typically a heteroaryl is an aryl moiety wherein one 1, 2 or 3 of the
carbon atoms of the aromatic ring(s) of a parent aryl moiety are replaced by a heteroatom,
optionally substituted where permitted, including N, 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- wherein R is -H, a protecting group or alkyl, aryl or is nitrogen substituted with
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another organic moiety in a manner which retains the cyclic conjugated system, wherein
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.

[0081] Non-limiting examples of heteroaryls include pyridyl, thiazolyl, pyrimidinyl,
furanyl, thienyl, pyrrolyl, pyrazolyl, purinyl, imidazolyl, benzofuranyl, indolyl, isoindoyl,
quinolinyl, isoquinolinyl, benzimidazolyl, pyridazinyl, pyrazinyl, benzothiopyran,
benzotriazine, isoxazolyl, pyrazolopyrimidinyl, quinoxalinyl, thiadiazolyl, triazolyl and
the like. Monocyclic heteroaryls include, by way of example and not limitation, pyridinyl,
imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, pyridazinyl, triazinyl, oxadiazolyl,
thiadiazolyl, and furazanyl.

[0082] Non-limiting examples of heterocycles that are not heteroaryls include
tetrahydrothiophenyl, tetrahydrofuranyl, indolenyl, piperidinyl, pyrrolidinyl, 2-
pyrrolidonyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl,
octahydroisoquinolinyl, 2H-pyrrolyl, 3H-indolyl, 4H-quinolizinyl, imidazolidinyl,
imidazolinyl, pyrazolidinyl, piperazinyl, quinuclidinyl, morpholinyl and oxazolidiny]l.
[0083] Typically, a heterocycloalkyl is a cycloalkyl group, moiety or substituent
wherein 1, 2 or 3 carbons of the cycloalkyl chain is replaced with a heteroatom selected
from the group consisting of nitrogen, oxygen and sulfur and is a C,-Cj heterocycloalkyl,
more typically a C4-Cjp heterocycloalkyl. Non-limiting heterocycloalkyls may contain 0-2
N atoms, 0-2 O atoms or 0-1 S atoms or some combination thereof provided at least one of
said heteroatoms is present in the cyclic ring system and may be substituted with one or
two oxo (=0) moieties, as in pyrrolidin-2-one. More typically, heterocycloalkyls include
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, morpholinyl, piperazinyl,
indolinyl and monosaccharaides.

[0084] Heterocycloalkyls include, by way of example but not limitation, pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, oxazolidinonyl, tetrahydropyranyl,
dihydropyranyl, tetrahydrothiopyranyl, piperidinyl, morpholinyl, thiomorpholinyl,
thioxanyl, piperazinyl, aziridinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl,
oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl,
pyrrolin-2-yl, pyrrolin-3-yl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl,
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3azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Heterocycloalkyls further
include all ring forms of carbohydrates, including but not limited to monosaccharaides,
disaccharides and oligosaccharides.

[0085] When heterocycle is used as a Markush group (i.e., a substituent) the
heterocycle is attached to a Markush formula with which it is associated through a carbon
or a heteroatom of the heterocycle, where such an attachment does not result in an
unstable or disallowed formal oxidation state of that carbon or heteroatom. A heterocycle
that is C-linked is bonded to a molecule through a carbon atom sometimes described as -
C<heterocycle where C< represents a carbon atom in a heterocycle ring. A heterocycle
that is N-linked is a nitrogen containing heterocycle that is bonded a heterocycle ring
nitrogen sometimes described as -N<heterocycle where N< represents a nitrogen atom in a
heterocyclic ring. Thus, nitrogen-containing heterocycles may be C-linked or N-linked and
include pyrrole substituents, which may be pyrrol-1-yl (N-linked) or pyrrol-3-yl (C-
linked), imidazole substituents, which may be imidazol-1-yl or imidazol-3-yl (both N-
linked) or imidazol-2-yl, imidazol-4-yl or imidazol-5-yl (all of which are C-linked).

[0086] A “5-membered nitrogen heteroaryl” is a S-membered heteroaromatic moiety
containing at least one nitrogen atom it its aromatic ring system and is a monocyclic
heteroaryl or is fused to an aryl or another heteroaryl ring system and may contain one or
more other independently selected heteroatoms such as N, O or S. Exemplary 5-
membered heteroaryls include thiazole, imidazole, oxazole, triazole, pyrrolopyrimidines,
pyrazolopyrimidines, indole, and isoindole.

[0087] “Heteroarylalkyl” as used herein means a substituent, moiety or group where
a heteroaryl moiety is bonded to an alkyl moiety, i.e., -alkyl-heteroaryl, where alkyl and
heteroaryl groups are as described above. When heteroarylalkyl is used as a Markush
group (i.e., a substituent) the alkyl moiety of the heteroarylalkyl is attached to a Markush
formula with which it is associated through a sp> carbon of the alkyl moiety.

[0088] “Alkylheteroaryl” as used herein means a substituent, moiety or group where a
heteroaryl moiety is bonded to an alkyl moiety, i.e., -heteroaryl-alkyl, where heteroaryl
and alkyl groups are as described above. When heteroarylalkyl is used as a Markush group
(i.e., a substituent) the heteroaryl moiety of the heteroarylalkyl is attached to a Markush
formula with which it is associated through a sp2 carbon or heteroatom of the alkyl moiety.
[0089] “O-linked moiety”, “O-linked substituent” and like terms as used herein refers
to a group or substituent that is attached to a moiety directly through an oxygen atom of

the group or substituent. An O-linked group may be monovalent including groups such as
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-OH, acetoxy (i.e., -OC(=0)CHj3), acyloxy (i.e., -OC(=0)R?, wherein R" is -H, optionally
substituted alkyl, optionally substituted cycloalkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl
or optionally substituted heterocycle), and further include monovalent groups such as
aryloxy (Aryl-O-), phenoxy (Ph-O-), heteroaryloxy (Heteroaryl-O-), silyloxy, (i.e., R3SiO-
, wherein R independently are alkyl or aryl, optionally substituted), and -OR™, wherein
R™isa protecting group as previously defined, or an O-linked group may be divalent, i.e.,
=0 or -X-(CHy),-Y-, wherein X and Y independently are S and O and n is 2 to 3, to form a
spiro ring system with the carbon to which X and Y are attached.

[0090] “Halogen” or “halo” as used herein means fluorine, chlorine, bromine or
iodine and is typically —I" or -CL

[0091] “Protecting group” as used here means a moiety that prevents or 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 unwanted their 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 (e.g. acetate, propionate or benzoate). Other protecting groups for
hydroxyl avoid interfering with the nucleophilicity of organometallic reagents or other
highly basic reagents, where hydroxyl is typically protected as an ether, including alkyl or
heterocycloalkyl 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(R™),-, wherein least one of R™ is a
nitrogen atom protecting group or both R™ together comprise a protecting group.

[0092] A protecting group is a suitable protecting when it is capable of preventing or
avoiding unwanted side-reactions or premature loss of the protecting group under reaction
conditions required to effect desired chemical transformation elsewhere in the molecule

and during purification of the newly formed molecule when desired, and can be removed
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under conditions that do not adversely affect the structure or stereochemical integrity of
that newly formed molecule. By way of example and not limitation, a suitable protecting
group may include those previously described for protecting functional groups. A suitable
protecting group is typically a protecting group used in peptide coupling reactions.

[0093] “Ester” as used herein means a substituent, moiety or group that contains a
-C(=0)-0- structure (i.e., ester functional group) wherein the carbon atom of the structure
is not directly connected to another heteroatom and is directly connected to -H or another
carbon atom of an organic moiety, and the monovalent oxygen atom is attached to the
same organic moiety to provide a lactone or a different organic moiety . Typically, esters
comprise or consist organic moieties containing 1-50 carbon atoms, typically 1-20 carbon
atoms or more typically 1-8 carbon atoms and 0 to 10 independently selected heteroatoms
(e.g., O, S, N, P, Si, but usually O, S and N), typically 0-2 where the organic moieties are
bonded through the -C(0O)-O- structure (i.e., through the ester functional group). When an
ester is a substituent or variable group of a Markush structure that substituent is bonded to
the structure through the monovalent oxygen atom of the ester functional group. In those
instances the organic moiety attached to the carbonyl carbon of the ester functional group
comprises any one of the organic groups described herein, e.g., Ci.»9 alkyl moieties, Cs.
alkenyl moieties, Cy 50 alkynyl moieties, Cs-C1g aryl moieties, C4g heterocycles or
substituted derivatives of any of these, e.g., comprising 1, 2, 3, 4 or more substituents,
where each substituent is independently chosen. Exemplary esters include, by way of
example and not limitation, acetate, propionate, isopropionate, isobutyrate, butyrate, vale
rate, isovalerate, caproate, isocaproate, hexanoate, heptanoate, octanoate, phenylacetate
esters or benzoate esters.

[0094] “Fther” as used herein means 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) , usually 1 or 2, wherein no two -O- moieties are immediately adjacent (i.e.,
directly attached) to each other. Typically, an ether structure is comprised or consists of
the formula —O-organic moiety wherein organic moiety is as described for an organic
moiety bonded to an ester functional group. More typically, an ether moiety, group or
substituent has the formula of —O-organic moiety wherein the organic moiety is as
described herein for an optionally substituted alkyl group. When ether is used as a
Markush group (i.e., an ether substituent) the oxygen of the ether functional group is
attached to a Markush formula with which it is associated. When ether is a used as

substituent in a Markush group it is sometimes designated as an "alkoxy" group. Alkoxy
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includes C;-C4 ether substituents such as, by way of example and not limitation, methoxy,
ethoxy, propoxy, iso-propoxy and butoxy.

[0095] "Amide" or “carboxamide” as used here means an moiety that contains a -
C(=0)N(R); or R-C(=0O)N(R)- structure (i.e., carboxamide or amide functional group,
respectively) with no other heteroatom directly attached to the carbonyl carbon of the
structure and where R, independently selected, 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 and is typically an optionally substituted alkyl group.
Typically, hydrogen or an organic moiety, independently selected from R, is bonded to the
carboxamide or amide functional group, wherein the organic moiety is also as described
herein for an organic moiety bonded to an ester functional group. When bonded to an
organic moiety the resulting structure is represented by organic moiety-C(=0)N(R),, or R-
C(=0O)N(R)-organic moiety. When an amide is recited as a variable for a Markush
structure, the amide nitrogen is bonded to that structure. For carboxamide substituents the
carbonyl carbon of the amide functional group is bonded to the Markush structure.
Amides and carboxamides 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 is provided in
Benoiton (2006) Chemistry of peptide synthesis CRC Press, Bodansky “Peptide
synthesis: A practical textbook™ (1988) 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” 7Tet. (2004) 60: 2447-2476.

[0096] “Carbonate” as used here means a substituent, moiety or group that contains a
-O-C(=0)-O- structure (i.e., carbonate functional group). Typically, carbonate groups as
used here comprise or consist of an organic moiety, wherein the organic moiety is as
described herein for an organic moiety bonded to an ester functional group, bonded
through the -O-C(=0)-O- structure, e.g., organic moiety-0O-C(=0)-0-. When carbonate is
used as a Markush group (i.e., a substituent) one of the singly bonded oxygen atoms of the
carbonate functional group is attached to a Markush formula with which it is associated
and the other is bonded to a carbon atom of an organic moiety as previously described for

an organic moiety bonded to an ester functional group.
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[0097] “Carbamate” or “urethane” as used here means a substituent, moiety or group
that contains a structure represented by -O-C(=O)N(R?- (i.e., carbamate functional group)
or -O-C(=0)N(R",, -O-C(=0)NH(optionally substituted alkyl) or -O-C(=0)N(optionally
substituted alkyl), (i.e., exemplary carbamate substituents) wherein R* and optionally
substituted alkyl are independently selected wherein R?, independently selected, 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 and is typically
an optionally substituted alkyl. Typically, carbamate groups as used herein comprise or
consist 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
used as a Markush group (i.e., a substituent), the singly bonded 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.
[0098] “Urea” as used here means a substituent, moiety or group that contains a
structure represented by —-N(R*)-C(=O)N(R"- (i.e., urea functional group) and typically is
represented by -NH-C(=O)NH(optionally substituted alkyl) or -NH-C(=0)N(optionally
substituted alkyl),- (i.e., optionally substituted alkyl are exemplary urea substituents),
wherein R* and optionally substituted alkyl are independently selected with each R” is
independently -H, a protecting group or an organic moiety as described for an organic
moiety bonded to an ester functional group. When an organic moiety is bonded through a
urea functional group the resulting structure is represented by organic moiety-N(R")-
C(=0)-N(RY- or -N(R%)-C(=0)-N(R"-organic moiety. When urea is used as a Markush
group (i.e., as a substituent), a singly- bonded nitrogen of the urea functional group is
attached to a Markush formula with which it is associated while the other singly-bonded
nitrogen is unsubstituted or is mono or disubstituted with one or two other independently
selected organic moieties, wherein the organic moiety(ies) are as described herein for an
organic moiety bonded to an ester functional group ester.

[0099] “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
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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, 1gG3, 1gG4, IgA1 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 ligand targeting moiety that is incorporated into an LDC
of the present invention.

[0100] 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.
[0101] “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.

[0102] “Cytotoxic activity” as used herein refers to a cell-killing effect of a drug,
Ligand-Drug Conjugate, or an intracellular metabolite of a Liigand- Drug Conjugate.
Cytotoxic activity may be expressed as the ICs value, which is the concentration (molar
or mass) per unit volume at which half the cells survive.

[0103] “Cytostatic activity” as used herein refers to an anti-proliferative effect of a

drug, Ligand-Drug Conjugate, or an intracellular metabolite of a Ligand-Drug Conjugate

29



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

that is not dependent on cell killing but whose effect is due to inhibition of cell division of
hyper-proliferating cells, hyper-stimulated immune cells or other abnormal or unwanted
cells.

[0104] The terms “specific binding” and “specifically binds” mean that an antibody
or antibody in an LDC as the targeting moiety is capable of binding, in a highly selective
manner, with its corresponding target antigen and not with a multitude of other antigens.
Typically, the antibody or antibody derivative binds with an affinity of at least about 1 x
107 M, and preferably 10° M to 10° M, 10"° M, 10" M, or 10™"> M and binds to the
predetermined antigen with an affinity that is at least two-fold greater than its affinity for
binding to a non-specific antigen (e.g., BSA, casein) other than for a closely-related
antigen.

[0105] “Ligand-drug conjugate” or “LLDC” as the term is used herein refers to a
construct comprised of a Ligand Unit from a targeting moiety and a quaternized tertiary
amine-containing Drug Unit (D™) corresponding in structure to a tertiary-amine containing
drug that are bonded to each other through a Linker Unit, wherein the LDC selectively
binds to a target moiety through its Ligand Unit. In some instances, the term LDC is a
plurality (i.e., composition) of individual LDC compounds differing primarily by the
number of D units bonded to each Ligand Unit or the location on the Ligand Unit at
which the D+ units are bound. In other instances the term LDC applies to an individual
member of the composition.

[0106] “Targeting moiety” as the term is used herein is a moiety incorporated as a
Ligand Unit in a LDC that binds selectively to a target moiety typically present on, within,
or in the vicinity of hyper-proliferating cells, hyper-stimulated immune cells or other
abnormal or unwanted cells in comparison to other moieties present on, within, or in the
vicinity of normal cells where these abnormal or unwanted cells are typically not present.
Sometimes a target moiety is present on, within, or in the vicinity of abnormal in greater
abundance in comparison to normal cells or the environment of normal cells where
abnormal cells are typically not present. In some instances the targeting moiety is an
antibody that specifically binds to an accessible antigen characteristic of an abnormal cell
or is an accessible antigen that is particular to the surrounding environment in which these
cells are found. In other instances the targeting moiety is a ligand that specifically binds to
an accessible receptor characteristic of, or in greater abundance on, abnormal cells or other
unwanted cells, or is an accessible receptor that is particular to cells of the surrounding

environment in which abnormal cells are found. Typically a targeting moiety is an
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antibody as defined herein that binds selectively to a target moiety of an abnormal or
unwanted mammalian cell, more typically a target moiety of an abnormal or unwanted a
human cell.

[0107] “Target cells” as the term is used herein are the intended cells (i.e., abnormal
or other unwanted cells) to which an LDC is designed to interact in order to inhibit the
proliferation or other unwanted activity of the intended cells. In some instances the target
cells are hyper-proliferating cells or hyper-activated immune cells, which are exemplary
abnormal cells. Typically those abnormal cells are mammalian cells and more typically
are human cells. In other instances the target cells are within the vicinity of abnormal or
unwanted cells so that action of the LDC on the nearby cells has an intended effect on the
abnormal or unwanted cells. Tor example, the nearby cells may be epithelial cells that are
characteristic of the abnormal vasculature of a tumor. Targeting of those vascular cells by
an LLDC will either have a cytotoxic or cytostatic effect on these cells, which inhibits
nutrient delivery to the abnormal cells of the tumor to indirectly have a cytotoxic or
cytostatic effect on the abnormal cells, and/or have a direct a cytotoxic or cytostatic effect
on the abnormal cells by releasing an active drug moiety in the vicinity of these cells.
[0108] “Target moiety” as the term is used herein is a moiety preferentially
recognized by a targeting moiety or Ligand unit of a Ligand-Drug Conjugate from that
targeting moiety (i.e., is selectively bound by the Ligand Unit) and is present on, within or
in the vicinity of target cells. Sometimes the target moiety is an antigen accessible to
selective binding by an antibody, which is an exemplary targeting moiety that is
incorporated in a LDC as a Ligand Unit. In those instances, such an antigen is a cell-
surface protein present on abnormal cells or other unwanted cells, or is present on cells
that are particular to the surrounding environment in which the abnormal or unwanted
cells are found, such as vascular cells that are characteristic of the environment of hyper-
proliferating cells in a tumor. More typically, the antigen is a cell-surface protein of an
abnormal cell or other unwanted cell that is capable of internalization upon binding with
its cognate targeting ligand. In other instances the targeting moiety is a ligand for an
extracellularly accessible cell membrane receptor that may be internalized upon binding of
the targeting moiety or is capable of passive or facilitative transport of the LDC targeting
the cell-surface receptor. In some aspects, the target moiety is present on abnormal
mammalian cells or on mammalian cells characteristic of the environment of such

abnormal cells.
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[0109] “Antibody-drug conjugate” or “ADC” as the term is used herein refers to an
LDC wherein the targeting moiety is an antibody, wherein the antibody is covalently
attached to a quaternized drug unit (D), typically through an intervening Linker unit.
Oftentimes the term refers to a collection (i.e., population or plurality) of conjugates
having the same antibody, Drug unit, and Linker unit, but having variable loading or
distribution of the linker-drug moiety for each antibody (as for example when the number
of D" any two ADCs in a plurality of such constructs 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 conjugates. An ADC obtained from the methods
described herein have the general structure of Ab-1Ly-Lo-D* where Ly-L, defines the Linker
unit wherein L, is a ligand covalent binding moiety sometimes referred to as a primary
linker (L.g) linker, so named because that moiety is required to be present in a ligand unit
of an ADC, L, is an secondary linker susceptible to enzymatic (e.g., protease or
glycosidase) or non-enzymatic (e.g., reductive or hydrolytic) cleavage. In some instances
that cleavage is enhanced in the environment of abnormal or occurs subsequent to
intracellular internalization of the ADC subsequent to binding of the ADC’s targeting
antibody to its cognate antigen. D™ is a quaternized tertiary amine containing drug unit D
wherein D is released as a result of that enzymatic or non-enzymatic action on L.

[0110] The average number of Ligand Units per antibody, or fragment thereof, in an
ADC composition (i.e., an averaged number for a population of ADC conjugates that
differ by the number of conjugated drug units or their location in each of the ADCs that
are present in that population) is designated as p or when the linkers are not branched, p is
the average number of drug-linker moieties,. In that context p is a number ranging from
about 2 to about 20 and is typically about 2, about 4, or about §. In other contexts p
represents the number of drug units, or Linker-drug units when the linkers are not
branched, that are covalently bonded to a single antibody of an ADC within a population
of antibody-drug conjugates that differ by the number or location of conjugated linker-
drug units in each of the ADCs, and is designated as p’. In that content p’ is an integer
ranging from 1 to 20, typically 1 to 12, 1 to 10, and more typically from 1 to 8.

[0111] The average number of Drugs units per Ligand unit in a preparation from a
conjugation reaction may be characterized by conventional means such as mass
spectroscopy, ELISA assay, HIC and/or HPL.C. The quantitative distribution of Drug-
Linker-Ligand conjugates in terms of p may also be determined. In some instances,

separation, purification, and characterization of homogeneous Ligand-Drug Conjugates,
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where p is a certain value from Ligand-Drug Conjugate with other drug loadings may be
achieved by means such as reverse phase HPLC or electrophoresis.

[0112] “Antigen” is an entity that is capable of selective binding to an unconjugated
antibody or a fragment thereof or to an ADC comprising a Ligand Unit from an 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 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 LDC wherein its Ligand
Unit from the targeting moiety is an antibody that preferentially recognizes that antigen
through selective binding.

[0113] Antigens associated with hyper-proliferating cells that are cell-surface
accessible to an ADC include by way of example and not limitation CD19, CD70, CD30,
CD33, NTB-A, avp6, and CD123.

[0114] “Ligand covalent binding moiety” is a moiety comprising a LDC that binds
selectively to its cognate targeted moiety and is sometimes referred to as a targeting
moiety. A Ligand covalent binding moiety includes without limitation receptor ligands,
antibodies to cell-surface antigens and transporter substrates. Sometimes, the receptor,
antigen or transporter to be bound by an LDC is present in greater abundance on abnormal
cells in contrast to normal cells. Other times the receptor, antigen or transporter to be
bound by an LLDC is present in greater abundance on abnormal cells in contrast to normal
cells.

[0115] “Ligand covalent binding moiety precursor” is a moiety of a linker unit, or
substructure thereof used in the preparation of a linker unit, that is capable of covalent
binding to a targeting moiety during the preparation of an LDC whereupon the ligand
binding moiety precursor (L") is converted to a ligand covalent binding moiety (Ly). In

some aspects a Ly’ moiety typically has a functional group capable of reacting with a
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nucleophile or electrophile native to an antibody or fragment thereof or is introduced into
an antibody by chemical transformation or genetic engineering. In some aspect the
nucleophile is an N-terminal amino group of a peptide comprising an antibody or the
epsilon amino group of a lysine residue. In other aspects the nucleophile is a sulfhydryl
group of a cysteine residue introduced by genetic engineering or from chemical reduction
of an interchain disulfide of an antibody. In some aspects the electrophile is an aldehyde
introduced by selective oxidation of an antibody’s carbohydrate moiety or is a ketone from
an unnatural amino acid introduced into an antibody using a genetically engineered
tRNA/tRNA synthetase pair. Those and other methods are reviewed by Behrens and Liu
“Methods for site-specific drug conjugation to antibodies” mAB (2014) 6(1): 46-53.
[0116] “Ligand covalent binding moiety” is a moiety of a ligand unit in an LDC that
covalently binds the remainder of the ligand unit that targets the abnormal or unwanted
cells or their environment and is derived from reaction of the corresponding L’ in a ligand
unit precursor with the targeting moiety. I'or example, when Ly’ is comprised of a
maleimide moiety, reaction of that moiety with a reactive sulthydryl group of a targeting
moiety converts L, to Ly which is comprised of a thio substituted succinimide moiety. In
another example, when Ly’ is comprised of an activated carboxylic acid functional group,
reaction of that functional group with an epsilon amino group of a lysine in a targeting
moiety converts the functional group to an amide, wherein that amide comprises the L,
moiety of the attached ligand unit. Other Ly, moieties and their conversion from L -
containing moieties are described in the embodiments of the invention. In some instances
a targeting moiety is derivitized with a bi-functional molecule to provide an intermediate
that is condensed with a ligand covalent binding precursor moiety. As a result of that
condensation the L, moiety so formed has atoms attributable to the bi-functional molecule
and Ly’.

[0117] “Linker unit” as the term is used herein refers to an organic moiety in a ligand
drug conjugate (LDC) intervening between and covalently attached to a quaternized drug
unit (D¥) and Ligand Unit from a targeting moiety. Typically, a linker unit (L) is
comprised of a ligand covalent binding (L) moiety or a ligand covalent binding precursor
(Ly’) moiety and a secondary linker moiety as described herein. In some aspects the
ligand covalent binding precursor contains a maleimide MY moiety. Attachment of the
targeting moiety through M’ occurs through a cysteine sulthydryl group of the targeting
moiety by Michael addition of the sulthydryl group to the maleimide ring system of M.

As a result of that addition a succinimide (M?) moiety having a sulfur substituted
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succinimide ring system is obtained. Subsequent hydrolysis of that ring system, either
spontaneously or under controlled conditions, as when that system is part of a self-
stabilizing linker (L.ss) moiety, results in a succinic acid-amide (M3) moiety, which is an
exemplary self-stabilized (Ls) moiety, as further described herein. Also covalently bonded
to Ly, or Ly, which are primary linker (LLg moieties), is a secondary linker (L,) moiety,
which further intervenes between the targeting moiety and quaternized drug unit in an
LDC and is covalently bonded to Ly through intermediacy of an ether, ester, carbonate,
urea, disulfide, amide or carbamate functional group, more typically through an ether,
amide or carbamate functional group.

[0118] “Primary linker” as used is a ligand covalent binding moiety (L) or a ligand
covalent binding moiety precursor (Ly’) and is present as a component of a Linker unit of
a LDC or as a component of a Ly’ -containing moiety such as Ly’-L, or Ly’ -Lo-D*. A Ly’
primary linker is comprised of a reactive functional group capable of reacting with an
electrophilic or nucleophillic functional group of a targeting moiety. As a result of that
reaction, the targeting moiety becomes covalently bonded as a Ligand Unit to a Ly, primary
linker through a functional group derived from the reactive functional group of L’ .
[0119] “Secondary linker” moiety as used herein refers to an organic moiety in a
Linker unit wherein the secondary linker (L.,) is covalently attached to a L;, or L, moiety
(i.e., a primary linker unit) through intermediacy of a functional group between the L, or
Ly” moiety and the remainder of the linker unit to which a quaternized drug unit may be
covalently attached. Ina LDC, the secondary linker is also covalently attached to a
quaternized drug unit (D") through the benzylic position of a PAB or PAB-type self-
immolating moiety that comprises a Spacer unit. In addition to a Spacer unit (Y),
secondary linkers are comprised of a Cleavable (W) wherein W, Y and D" are arranged
either in a linear or orthogonal relationship and may be further comprised of a Stretcher
unit (A). When present, A is sometimes comprised of a subunit A, which is scaffold
moiety that interconnects the reactive functional group of L, or the functional group of
Ly derived therefrom, with the remainder of the secondary linker.

[0120] In an LDC, L, is comprised of a Spacer unit (Y) that contains a self-
immolating moiety (SI) covalently attached to a Cleavable moiety unit (W) such that
cleavage of W under conditions more likely experienced by or in the vicinity of abnormal
cells in comparison to normal cells or their normal environment results in self-destruction
of the self-emolliating moiety with concomitant release of D. Typically, that self-

destruction occurs through a 1,6-elimination in an SI moiety as described herein. In those
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instances Sl is attached to a tertiary amine-containing drug by quaternization of that drug’s
tertiary amine nitrogen.
[0121] A secondary linker (L) when bonded to D™ is typically represented by the

structure of (1) or (2):

1
—8-A;—W,—Y,—D*  —&-A——Y,—D’
5 [0122] (D) (2),
[0123] wherein A, is a Stretcher unit; Wy, and W’w’ are Cleavable units; and Yy is a

Spacer unit, wherein ais O or I, wor w'is 1 and y is 1. When a is 1 the wavy line before
A, indicates covalent bonding of that L, subunit to Ly’ or L, (resulting from Ly’ after its
incorporation into an LDC). When a is O that wavy line indicates covalent binding of Ly’
10 or L to a Cleavable unit W in structure (1) or Y in structure (2).
[0124] In some aspects of the invention Y in structure (1) is comprised or consists of
a self-immolative (SI) moiety as described herein substituted with W and D*. In other
aspects of the invention Y in structure (2) is comprised or consists of a self-immolating
moiety as described herein substituted with D' through a quaternary amine nitrogen and is
15 further substituted with W and Ligand-L,-A- or L,’-A-, wherein A is optionally present
(i.e., A is bonded to SI of Y when A is present or Ly, or Ly, is bonded to SI of Y when A is
absent).

[0125] Typically, secondary linkers with structure (1) are represented by

e R
Ql
— V:Zi
D+
\
—E—A—W—J4<\ z°
Z1‘<
RI
w v J
[0126] Y(=SD) , and secondary linkers with
20 structure (2) are represented by

36



10

15

20

25

WO 2016/040684 PCT/US2015/049494

[0127] R' Q? wherein Y consists of SLand E, J, V,
Zl, Zz, Z3, R’, R® and R’ are as defined in embodiments for PAB or PAB-type self-
immolative units.

[0128] “Maleimide moiety” as used herein is a ligand covalent binding precursor
moiety having a maleimide ring system. A maleimide moiety MY is capable of
participating in Michael addition (i.e., 1,4-conjugate addition) of a targeting moiety-
derived sulthydryl group to provide a thio-substituted succinimide (M?) moiety, as
described herein, which will be present in a Linker unit in an LDC. An M moiety is
attached to the remainder of the linker unit, through its imide nitrogen prior to its
conversion to a thio-substituted succinimide moiety. Other than the imide nitrogen, an M
moiety is typically un-substituted, but may be asymmetrically substituted at the cyclic
double bond of its maleimide ring system. Such substitution typically results in
regiochemically preferred addition of a sulthydryl group to the less hindered or more
electronically deficient double bond carbon (dependent on the more dominant
contribution) of the maleimide ring system. When present in a self-stabilizing linker (Lss)
moiety, controlled hydrolysis of the succinimide ring system of the thio-substituted
succinimide moiety M? derived from such a substituted M' moiety is expected to provide
regiochemical isomers of succinic acid-amide (M?) moieties in a self-stabilized linker (L)
moiety that are due to differences in reactivity of the two carbonyl carbons of M*
attributable to the substituent(s) that were present in the Mm! precursor.

[0129] “Succinimide moiety” as used herein is an organic moiety of which a Linker
unit is comprised in an ADC and results from Michael addition of an antibody-derived
sulthydryl group to the maleimide ring system of a maleimide moiety MY, A
succinimide (M?) moiety is therefore comprised of a thio-substituted succinimide ring
system and has its imide nitrogen substituted with the remainder of the Linker unit and is
optionally substituted with substituent(s) that were present on the Mm! precursor.

Typically, when A is present the imide nitrogen is covalently attached to a stretcher
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moiety (A) or subunit thereof (i.e., A;) as described herein. Sometimes M*A (or Mz—Al)
provides for a self-stabilizing linker (Lss) moiety as described herein.

[0130] “Succinic acid-amide moiety” as used herein refers to succinic acid having an
amide substituent that results from the thio-substituted succinimide ring system of a
succinimide moiety M? having undergone breakage of one of its carbonyl-nitrogen bonds
by hydrolysis. Hydrolysis resulting in a succinic acid-amide (M) moiety provides a
Linker unit less likely to suffer premature loss of an antibody in an LDC having that M’
moiety through elimination of the antibody-thio substituent. When present in a self-
stabilizing linker (Lss) moiety, controlled hydrolysis of the succinimide ring system of the
thio-substituted succinimide moiety M? derived from such a substituted M moiety is
expected to provide regiochemical isomers of M’ moieties (individually referred to as M**
and M) that are due to differences in reactivity of the two carbonyl carbons of M*
attributable to the substituent(s) that were present in the M' precursor.

[0131] “Self-stabilizing linker” as used herein is an L,-containing moiety of Linker
unit of an LDC, or precursor thereof (i.e., a Ly’ -containing moiety) that under controlled
conditions is capable of undergoing a chemical transformation to a self-stabilized linker
moiety (Ls), such that an L.DC initially comprised of a self-stabilizing (Lss) moiety
becomes more resistant to premature loss of targeting moiety from the LDC. Usually, a
Lss moiety in addition to a Ly, or L,” moiety is comprised of a stretcher unit or subunit
thereof. In some those instances having L.ss, W and Y in a linear arrangement, Lggs is
covalently attached through a stretcher unit or another subunit thereof to a cleavable unit
(W). In other of those instances having W orthogonal to Lgss-Y, Lgs is covalently attached
to Y through a stretcher unit or another subunit thereof. However, sometimes no
intervening A is present and Lgg is covalently attached directly to W or Y depending on
the relative arrangement of the Lgg, W and Y linker components. In some aspects, a Lgg
prior to its incorporation into an LDC contains a maleimide (M') moiety as the L, moiety
(through which a targeting moiety is to be attached) and a stretcher unit (A) or subunit
thereof (i.e., Aj) and is represented by the formula of M'-A or Ml—Al. After incorporation
into an LDC (i.e., after targeting moiety attachment through Michael addition to the
maleimide moiety) the M'-A (or M'-A)) moiety of an Lgs is converted to its corresponding
thio-substituted succinimide moiety M>-A (or M-Ay). Usually, Lgg is also comprised of a
Basic unit (BU) as described herein as a substituent of a stretcher unit bound to M? or its

Mm! precursor. In those aspects, BU assists in the hydrolysis of the succinimide moiety of
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M? to its corresponding ring-opened form M’ [i.e., M*-A(BU)- or M*-A(BU)- is
converted to M>-A(BU) or M*-A (BU)].

[0132] “Self-stabilized linker” is an organic moiety derived from an L.gs moiety, both
of which are Ly-containing moieties, of an LLDC that has undergone hydrolysis, typically
under controlled condition, to provide a new Ly-containing moiety that is less likely to
reverse the condensation reaction of a targeting moiety with a Ly’ -containing moiety that
provided the original L,-containing moiety. Usually, a self-stabilized linker (Ls) is
comprised of a stretcher unit or subunit thereof covalently attached to a moiety obtained
from conversion of a succinimide moiety (M?), which has a thio-substituted succinimide
ring system resulting from Michael addition of a sulfhydryl group of a targeting moiety to
the maleimide ring system of M', to another moiety wherein that M*-derived moiety has
reduced reactivity for elimination of its thio-substituent in comparison to the
corresponding substituent in M”. In those aspects, the M*-derived moiety has the structure
of a succinic acid-amide (M®) moiety corresponding to M* wherein M? has undergone
hydrolysis of one of its carbonyl-nitrogen bonds of its succinimide ring system. That
hydrolysis may occur spontaneously or more typically is catalyzed by the basic functional
group of BU that is covalently attached to a stretcher unit bound to M? and is in
appropriate proximity as a result of that attachment to assist in the rupture of the carbonyl-
nitrogen. The product of that hydrolysis therefore has a carboxylic acid functional group
and an amide functional group substituted at its amide nitrogen, which corresponds to the
imide nitrogen in the Mz—containing Lss precursor, by the structure of the aforementioned
stretcher unit. Typically, that basic functional group is an amino group whose reactivity
for base-catalyzed hydrolysis is controlled by pH. Thus, a self-stabilized linker (Lg)
typically has the structure of M’ covalently bond to a scaffold unit or subunit thereof that
in turn is covalently bonded to the remainder of the secondary linker L, (L,’) in a linear
arrangement and with the basic unit covalently attached to the M>-bound stretcher unit
orthogonal to L,. Ls with M3, A, BU and L, arranged in the manner indicated is
represented by the formula of M?-A(BU)-L,” or M?-A(BU)-L,".

[0133] After hydrolysis, the resulting self-stabilized linker (Ls) typically has the
structure of M’ covalently bond to the BU-substituted stretcher unit (M3—A(Bu)— or
M3A1(BU)—). That stretcher unit in turn is covalently bonded to the remainder of L, (L")
in a linear arrangement with the basic unit orthogonally arranged with respect to M’ and

the other L., component units. Exemplary structures of Lgs and Lg moieties with M or
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M, ABU) [or A;(BU)] and Lo arranged in the manner indicated is shown by way of

example but not limitation by:

H,N Bu
s; PN /\(O AorA,
_E_ N
W:Ié’\‘ % - YOHH o
@)
O Lol O Lol
%—J %_J
M? 3
[0134] M

[0135] wherein the indicated CH(CH,NH,)C(=0) moiety is the structure of the
stretcher unit, or subunit thereof, covalently bonded to the imide of amide nitrogen of M
or M* where the —CH,NH, moiety is the BU substituent of that stretcher unit. The
remainder of the structures represents the succinimide moiety M? or succinic acid-amide
moiety M’ from succinimide ring hydrolysis of M?, which are substituted at the imide or
the corresponding amide nitrogen with a sp3—carbon of the stretcher unit. The wavy line
indicates attachment of a targeting moiety-derived sulfhydryl group resulting from
Michael addition of that group to the maleimide ring system of M. Since the succinimide
ring system of M? is asymmetrically substituted due to its targeting moiety-derived thio
substituent, regiochemical isomers of succinic acid-amide (M?) moieties as defined herein
differing in position relative to the liberated carboxylic acid group will typically result
from M? hydrolysis. In the above structure, the carbonyl of the indicated stretcher unit
exemplifies a hydrolysis enhancer (HE) as defined herein that is incorporated into the
structure of such a unit.

[0136] M3—A(BU) represents exemplary structures of self-stabilized linker (Lg)
moieties, since these structures are less likely to eliminate the thio substituent of the
targeting moiety, and thus cause loss of that moiety, in comparison to the corresponding
M?-A(BU) structure of an Lgg moiety. That increased stability results from the greater
conformational flexibility in M? in comparison to M?, which no longer constrains the thio
substituent in a conformation favorable for E2 elimination.

[0137] “Basic unit” as used herein is an organic moiety within a self-stabilizing linker
(Lss) moiety, as described herein, that can be carried forward into a corresponding Lg
moiety by participating in base-assisted hydrolysis of the succinimide ring system within a

M? moiety comprising Lgs (i.e., catalyzes water addition of a water molecule to one of the
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succinimide carbonyl-nitrogen bonds) and can be initiated under controlled conditions
tolerable by the targeting moiety attached to Lgs. For that purpose, the basic functional
group of the basic unit (BU) and its relative position in Lgs with respect to its M?
component is selected for its ability to hydrogen bond to a carbonyl group of M? that
effectively increase its electrophilicity and hence its susceptibility to water attack.
Alternatively, those variables are selected so that a water molecule, whose nucleophilicity
is increased by hydrogen bonding to the basic functional group of BU, is directed to an M?
carbonyl group. Typically, BU, acting through either mechanism, is comprised of 1-6
contiguous carbon atoms that connect its basic amino group to the Lgs moiety to which it
is attached. For increasing the electrophilicity of an M? carbonyl by hydrogen bonding,
BU is required to have a primary or secondary amine as its basic functional group whereas
increasing water nucleophilicity in the manner described above may be done with a
primary, secondary or tertiary amine as the basic functional group. In order that a basic
amine be in the required proximity to assist in the hydrolysis of a succinimide moiety M*
to its corresponding ring opened carboxylic acid amide M’ by either mechanism, the
amine-bearing carbon chain of BU is typically attached to a stretcher moiety of Lgg at the
alpha carbon of that moiety relative to the point of attachment of A (or A;) to the
succinimide nitrogen of M? (and hence to the maleimide nitrogen of its corresponding M'-
A or M'-A| structure). Typically, that alpha carbon has the (S) stereochemical
configuration.

[0138] “Hydrolysis enhancer unit” as used herein is electron withdrawing group or
moiety that is an optional substituent of a stretcher unit comprising an Lgs moiety. When
present, a hydrolysis enhancer unit (HE) is usually incorporated into a stretcher unit
bonded to the imide nitrogen of an M? moiety so that its electron withdrawing effects
increases the electrophilicity of the succinimide carbonyl groups in that moiety. When the
stretcher unit also has a BU substituent, the effect of HE on the carbonyl groups coupled
with the effect of BU, which is dependent on the basicity of the BU basic functional group
and the distance of that functional group in relation to those carbonyl, are balanced so that
premature hydrolysis of M’ or of M? to M’ does not occur or is negligible during
preparation of an LDC from an Lgs precursor having the structure of M'-A(BU)-, but
allows for hydrolysis (i.e., conversion of an LDC-containing -M*-A(BU)- moiety to its
corresponding -M’-A(BU)- moiety) under controlled conditions (as when pH is purposely
increased) that are tolerable by the attached targeting moiety. Typically, the HE unit is a

carbonyl moiety (i.e., ketone or -C(=0)-) or carbonyl-containing functional group located
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distal to the end of the stretcher unit that is bonded to Mz, or M? derived therefrom, and
that also covalently attaches that stretcher unit to the remainder of the secondary linker.
Carbonyl-containing functional groups other than ketone include esters, carbamates,
carbonates and ureas. When HE is a carbonyl-containing functional group other than
ketone the carbonyl moiety of that functional group is typically bonded to A. In some
aspects as when no BU substituent is present the HE unit may be sufficiently distant
within a stretcher unit from the imide nitrogen to which the stretcher unit is covalently
bonded so that no discernable effect on hydrolytic sensitivity of the succinimide carbonyl-
nitrogen bonds of an M*-containing moiety is observable.

[0139] “Stretcher unit” as the term is used herein refers to an organic moiety in a
secondary linker that physically separates the targeting moiety from other intervening
components of a Linker unit that are distal to the stretcher unit, such as a cleavable unit
and/or a spacer unit. Stretcher units are usually required when a Ly, moiety of an LDC
does not provide sufficient steric relief to allow for processing of the Linker unit at W so
that a tertiary amine-containing drug incorporated into D* can be released. A Stretcher
unit (A) can comprise one or multiple stretcher groups or subunits as described herein.
Prior to incorporation into an LDC, A has functional groups capable of covalently binding
a Ly’ to a Cleavable unit (W) in certain linker constructs (as when A, W and Y are in a
linear arrangement) or to a Spacer unit (Y) in other linker constructs (as when W is
orthogonal to A-Y). In some aspects of the invention a Stretcher unit is capable of
attaching to more than one Cleavable unit, Spacer unit, and/or Drug unit as for example
when A represents a dendrimer or other multifunctional branched structure. In some
aspects of the invention, the secondary linker is attached to a L, or L,’ moiety through one
of its stretcher subunits while another or its subunits is covalently bonded to the remainder
of the secondary linker.

[0140] A Stretcher unit (A), when present in an LDC, is an organic moiety covalently
attached to a ligand covalent binding moiety or a ligand covalent binding moiety precursor
and to another secondary linker unit and may comprise or consist of two, three or more
subunits. Typically, A is one distinct unit or has two distinct subunits referred to as A;
and A,. In those aspects in which A has two subunits the subscript a is 2 in Drug Linker or
Ligand Drug Conjugates that are comprised of moieties such as —A,-Wy-Yy- or A,-
Y(Wy)- and A, as —A;-As- is sometimes referred to as -Aj-Ao-. The number of
contiguous atoms in a stretcher unit is chosen to relieve steric interference from the ligand

moiety not addressed by the ligand covalent binding moiety that would impede release of

42



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

free tertiary amine-containing drug resulting from processing within or at the site of
abnormal cells of W of an L.LDC comprised of that covalent ligand binding moiety,
stretcher unit and cleavable unit. Typically, the stretcher unit or a subunit thereof has one
to six contiguous carbon atoms that are between the ligand covalent binding moiety or the
ligand covalent binding moiety precursor and the functional group that covalently attaches
the stretcher unit A to a cleavable (W) or spacer (Y) unit of the secondary linker or to
another subunit of A. In some aspects that functional group may also serve as a hydrolysis
enhancing (HE) unit.

[0141] “Branching Unit” as used herein refers to an tri-functional organic moiety that
is an optional subunit of a Stretcher unit (A). Sometimes A; or Ap, which are subunits of
A, acts as a Branching Unit and other times the Branching Unit is an additional subunit of
A. When A; Ap and B are present as subunits of A, B may be the proximal subunit to a
ligand covalent binding moiety (L) or its precursor L, (i.e., is before —Aj-Ag-) or the
distal subunit of A (i.e., is after —A|-Ao-.). The Branching unit is trifunctional in order to
be incorporated into a secondary linker unit (Lg) or to connect Lo to a primary linker unit
(Lg) and for additionally connecting to a Solubilizing Unit (S) when that unit is present as
a component of a Linker Unit (LU). In those aspects in which A has two subunits in which
one subunit is a Branching Unit the subscript a is 2 in Drug Linker or Ligand Drug
Conjugates that are comprised of moieties such as —A,-Wy-Yy- or Ap-Y((Wy)- and in
these instances A, as —A1-As- is sometimes referred to as -A-B- or —-B-A-. In those
aspects in which A three two subunits in which one subunit is a Branching Unit the
subscript a is 3 in Drug Linker or Ligand Drug Conjugates that are comprised of moieties
such as —Aa-Wy-Yy- or Ap-Y((Wy)- and in these instances A, as —A1-Aj-A3- is sometimes
referred to as —A-B-Ap or —B-Aj-Ap- or —A;-Ao-B- depending on the relative ordering of
Aj, Ao and B in the Linker unit of the Drug Linker or Ligand Drug Conjugate.

[0142] In some aspects a natural or un-natural amino acid or other amine-containing
acid compound having a functionalized side chain serves as a Branching unit. Typically,
when a Branching Unit (B) and a Solubilizing Unit (S) are components of a Linker unit
the functionalized side chain of B connects S to the remainder of LU. Exemplary
structures for B are those described herein for other subunits of A (e.g., A1, Aop) provided
the structure has the required aforementioned tri-functionality. In some aspects B is a
lysine, glutamic acid or aspartic acid moiety in the L.- or D-configuration in which the
epsilon-amino, gamma-carboxylic acid or beta-carboxylic acid functional group,

respectively, connects the Solubilizing unit to the remainder of L.U.
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[0143] “Solubilizing Unit” as used herein refers to an organic moiety that is
hydrophilic. A Solubilizing unit (S), when present, is covalently attached to a Branching
Unit and serves to counteract, at least in part, the hydrophobicity of a Drug Unit when the
hydrophobicity of a Drug unit limits the drug average loading of its Ligand Drug
Conjugate (LDC). That limitation in conjugation of hydrophobic drugs typically results
from hydrophobic-mediated aggregation of individual ADC compounds in an ADC
composition. Incorporation of an appropriate Solubilizing agent results in a detectable
reduction of aggregate species as measured by size exclusion chromatography (SEC) in
comparison to an appropriate control ADC lacking the Solubilizing Unit.

[0144] “Cleavable unit” as defined provides for a reactive site in which reactivity to
that site is greater within or surrounding a hyper-proliferating cell or a hyper-stimulated
immune cell (i.e., an abnormal cell) in comparison to a normal cell such that action upon
that site results in preferential exposure to the abnormal cell of an tertiary amine-
containing drug. That exposure results from eventual release of free drug from an LDC
having that cleavable unit. In some aspects of the invention, W is comprised of a reactive
site cleavable by an enzyme (i.e., W is comprised of an enzyme substrate) whose activity
or abundance is greater within or surrounding the hyper-proliferating, immune-stimulating
or other abnormal or unwanted cell. In other aspects, W is comprised of a reactive site
cleavable by other mechanisms (i.e., non-enzymatic) more likely operable in the
environment within or surrounding abnormal cells of the target site in comparison to the
environment of normal cells in which abnormal cells are typically not present. In still
other aspects of the invention, the reactive site is more likely operated upon subsequent to
cellular internalization of the LLDC into an abnormal cell. That internalization more likely
occurs in those cells in comparison to normal cells due to greater presentation of the
targeted moiety that is recognized by the targeting moiety of the LDC on the cellular
membrane of the abnormal or unwanted cells. Therefore, the target cells will more likely
be exposed intracellularly to active drug moiety liberated from its LDC. The Cleavable
unit can comprise one or multiple sites susceptible to cleavage under those conditions of
the target site, but typically has only one such site.

[0145] In some aspects of the invention, the cleavable unit is a substrate for a
regulatory protease, hydrolase or glycosidase located intracellularly in the targeted cells
(i.e., the reactive site of W is a peptide bond or glycoside bond cleavable by the regulatory
protease, hydrolase or glycosidase) wherein is the peptide or glycoside bond is capable of

selective cleavage by the regulatory protease, hydrolase or glycosidase in comparison to
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serum proteases, hydrolases, or glycosidases, wherein the regulatory protease, hydrolase
or glycosidase may or may not be more specific to the targeted abnormal or other
unwanted cells in comparison to normal cells, or is capable of selective cleavage by a
protease, hydrolase or glycosidase excreted in greater amounts by the targeted abnormal or
other unwanted cells in comparison to normal cells. Alternatively, W provides for a
functional group that when incorporated into an LDC is susceptible to the acidic
environment of lysozymes when the LDC is preferentially internalized into an abnormal
cell, or to the greater reductive environment in or around these cells in comparison to the
environment of normal cells where abnormal cells usually are not present such that release
of free tertiary amine-containing drug preferentially exposes the abnormal cells to that
drug in comparison to the normal cells.

[0146] The Cleavable unit (W), prior to its incorporation into an LLDC, is capable of
linking to the Spacer unit (Y). After incorporation into an LDC, W provides for a
cleavable bond (i.e., a reactive site) that upon action by an enzyme present within a hyper-
proliferating cell or hyper-activated immune cells or characteristic of the immediate
environment of these abnormal or unwanted cells, or upon non-enzymatic action due to
conditions more likely experienced by hyper-proliferating cells in comparison to normal
cells, releases free tertiary amine-containing drug. Alternatively, W provides for a
cleavable bond that is more likely acted upon intracellularly in a hyper-proliferating cell or
hyper-activated immune cell due to preferential entry into such cells in comparison to
normal cells. Typically, W in an ADC is covalently attached to a spacer unit (Y) that is
comprised or consists of a self-immolating moiety such that enzymatic action on W
triggers self-destruction of that moiety within Y-D* to release free D.

[0147] Functional groups that provide for cleavable bonds include, by way of
example and not limitation, (a) sulfhydryl groups that form a disulfide bond, which are
susceptible to the greater reductive conditions of abnormal cells in comparison to normal
cells or excess glutathione produced under hypoxic conditions experienced by such cells,
(b) aldehyde, ketone, or hydrazine groups that form a Schiff base or hydrazone functional
groups, which are susceptible to the acidic conditions of lysozymes upon selective
internalization of an LDC having a linker unit with that cleavable bond into an abnormal
cell in comparison to internalization into normal cells, (¢) carboxylic or amino groups that
form an amide bond, as in peptide bonds, that are susceptible to enzymatic cleavage by
proteases produced or excreted preferentially by abnormal cells in comparison to normal

cells or by a regulatory protease within a targeted cell (d) amino or hydroxyl groups that
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form certain urea or carbamate groups or carboxylic or hydroxy groups that form ester or
carbonate groups that are susceptible to enzymatic cleavage by hydrolases or esterases that
are produced or excreted preferentially by abnormal cells in comparison to normal cells.
[0148] Still other functional groups that provide for cleavable bonds are found in
sugars or carbohydrates having a glycosidic linkage that are substrates for glycosides
which sometimes may be produced preferentially by abnormal cells in comparison to
normal cells. Alternatively, the protease, hydrolase or glycosidase enzyme required for
processing of the Linker unit to release an active tertiary amine-containing drug need not
be produced preferentially by abnormal cells in comparison to normal cells provided the
processing enzyme is not excreted by normal cells to an entent that would cause undesired
side effects from premature release of free drug. In other instances the required protease,
hydrolase or glycosidase enzyme may be excreted but to avoid undesired premature
release of drug, it is prefered that the processing enzyme be excreted in the vicinity of
abnormal cells and remain localized to that enviroment, whether produced by abnormal
cells or nearby normal cells in response to the abnormal enviroment caused by the
abnormal cells. In that respect W is selected to be preferentially acted upon by a protease,
hydrolase or glycosidase in or within the enviroment of abnormal cells in contrast to freely
circulating enzymes. In those instances a LDC is less likely to release the tertiary amine-
containing drug in the vicinity of normal cells nor would it be internalized into normal
cells that do produce but not excrete the selected enzyme since such cells are less likely to
display a targeted moiety required for entry by the LDC.

[0149] In some aspects, W is comprised of an amino acid or is comprised or consists
of one or more sequences of amino acids that provide a substrate for a protease present
within abnormal cells or localized to the environment of these abnormal cells. Thus, W
may be comprised or consist of a dipeptide, tripeptide, tetrapeptide, pentapeptide,
hexapeptide, heptapeptide, octapeptide, nonapeptide, decapeptide, undecapeptide or
dodecapeptide moiety incorporated into a linker unit through an amide bond to ST of Y
wherein that moiety is a recognition sequence for that protease. In other aspects, W is
comprised or consists of a carbohydrate moiety attached to SI of Y by a glycosidic bond
that is cleavable by a glycosidase preferentially produced by abnormal cells, or is found in
such cells to which an LDC, which is comprised of that SI and carbohydrate moieties, has
selective entry due to the presence of the targeted moiety on the abnormal cells.

[0150] “Spacer unit” as used herein is an organic moiety in a secondary linker (L)

within a Linker unit that is covalently bonded to a cleavable unit (W) or stretcher unit (A)
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(or to Ly or Ly” when A is absent) depending on their configuration relative to each other.
Typically, in one configuration, a quaternized drug unit (D*) and W are both covalently
bonded to Y which in turn is bonded to A (or Ly or L,” when A is absent) so that W is
orthogonal to the remainder of L,, whereas in another configuration W, Y, D are arranged
in a linear configuration with D™ bonded to Y. In either arrangement, Y serves to separate
the cleavage site W from D" to avoid steric interactions from that unit that would interfere
with cleavage of W whenever that cleavage is preformed through enzymatic action.

[0151] Typically, a spacer unit is comprised or consists of a self-immolating moiety
(SI) as defined herein wherein that moiety is covalently bonded to a cleavage unit (W) so
that in vivo processing of W activates Sl to self-destruct thus releasing fee tertiary amine-
containing drug. Oftentimes SI of Y is bonded to W through a amide (or anilide)
functional group with Y also covalently bonded to the quaternary amine nitrogen of D*
through SI so that self-destruction of SI results in release of free tertiary amine-containing
drug.

[0152] “Self-immolating moiety” as used herein refers to a bifunctional moiety within
a spacer unit (Y) having an organic moiety that intervenes between the first and second
functional group moieties and covalently incorporates these moieties into a normally
stable tripartite molecule unless activated. On activation when the covalent bond to the
first functional group moiety is cleaved, the second functional group moiety spontaneously
separates from the tripartite molecule by self-destruction of the remainder of the SI
moiety. That self-destruction on activation releases free tertiary amine-containing drug
(D). In some aspects that self-destruction occurs after cellular internalization of an LDC
comprising D" and a Linker unit having a self-immolating (SI) in Y of the Linker unit.
The intervening organic moiety in between the functional group moieties of a self-
immolating (SI) moiety is sometimes an arylene or heteroarylene moiety capable of
undergoing fragmentation to form a quinone methide or related structure by 1,4 or 1,6-
elimination with concomitant release of free tertiary amine-containing drug. Such SI
moieties are exemplified by optionally substituted p-aminobenzyl alcohol (PAB) moieties,
ortho or para-aminobenzylacetals, or aromatic compounds that are electronically similar to
the PAB group (i.e., PAB-type) such as 2-aminoimidazol-5-methanol derivatives (see,
e.g., Hay et al., 1999, Bioorg. Med. Chem. Lett. 9:2237) and other heteroaryls as described
herein.

[0153] Typically, for one of the functional group moieties in a SI moiety, an aromatic

carbon of an arylene or heteroarylene group of a PAB or PAB-type SI moiety incorporated
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into a Linker unit is substituted with an electron-donating (EDG) heteroatom attached to
the cleavage site of W through a functional group comprising the heteroatom wherein that
heteroatom is functionalized so that its electron-donating capacity is attenuated (i.e., the
EDG is masked by incorporation of SI of Y into a Linker unit). The other substituent that
provides the second functional group is a benzylic carbon having a quaternary amine
substituent, wherein the quaternary amine, which comprises the tertiary amine-containing
drug, bonded through the benzylic carbon attached to another aromatic carbon atom of the
central arylene or heteroarylene group, wherein the aromatic carbon bearing the attenuated
electron-donating heteroatom is adjacent to (i.e., 1,2-relationship), or two additional
positions removed (i.e., 1,4-relationship) from that benzylic carbon atom. The EDG is
chosen so that processing of the cleavage site of W restores the electron-donating capacity
of the masked EDG thus triggering a 1,4- or 1,6-elimination to expel the tertiary amine
containing-drug from the benzylic quaternary amine substituent.

[0154] Exemplary PAB or PAB-related SI moieties when present in a secondary
linker-D+ moiety of structure (1) having an arylene or heteroarylene with the requisite
substitution 1,2 or 1,4 substitution patterns that allow for 1,4- or 1,6-fragmentation to

release D from a quaternized drug moiety are represented by
Vi
v R® Ro % \
—5-J

e W

[0155] R or R® D' ,

[0156] wherein D" is attached in —C(R*)(R®)-D" through a quaternary amine nitrogen
covalently bonded to the aforementioned benzylic carbon and J is the masked EDG,
wherein J, which is bonded to W through the attenuating functional group comprising J, is
-0-, —N(R33)—, or —S-, and RS, R9, R33, R, V, Zl, Zz, 7’ are defined in embodiments of
PAB and PAB-type SI units. Those variables are selected so that reactivity of J when
released from processing of W at the targeted site is balanced with the reactivity of the
tertiary amine eliminated from SI and the stability of the quinone-methide type
intermediate resulting from that elimination.

[0157] In some aspects for a secondary linker-D"™ moiety of structure (1), the PAB or

PAB-type SI moiety bound to D has the structure of
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V—=22 R®
las D* .
[0158] Other structures and their variable group definitions incorporating an SI

moiety in a secondary linker-D" moiety of structure (1) are provided by the embodiments.
[0159] In some aspects for a secondary linker of structure (2), a PAB or PAB-type SI

moiety when present in a secondary linker of structure (2) has the structure of

V—Z2

[0160] wherein the wavy line to J indicates covalent stable covalent bonding (i.e., not
processed at the targeted site) to Ligand-Ly- or Ly - when a is O or through A or subunit
thereof when a is 1, wherein J is —O-, —N(R33)—, or —S- bonded directly to Ly, L', A ora
subunit of A or through a functional group comprising J, and wherein R’, RS, R9, Vv, Zl, 72
and Z° are as defined in Formula 1 and E, independently selected from J, is an electron
donating group such as —O-, -N(R™)-, or =S-, wherein the electron donating ability of I is
attenuated by it bonding to W’, wherein W’-E provides for a cleavage site for a
glycosidase, and E and the benzylic carbon of the ~C(R*)(R?)-D* moiety are bonded to the
arylene or heteroarylene group at positions defined by V, 7!, 7> or 77, such that E and the
—C(Rg)(RQ)—DJr moiety are in a 1,2 or 1,4 relationship so as to permit the 1,4- or 1,6-
fragmention that results in release of tertiary amine-containing drug.

[0161] In some aspects for a secondary linker-D" moiety of structure (2), the PAB or

PAB-type SI moiety bound to D™ has the structure of

Y — D*
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[0162] Other structures and their variable group definitions incorporating an SI
moiety in a secondary linker-D* moiety of structure (2) are provided by the embodiments.
[0163] The arylene or heteroarylene of an SI moiety may be further substituted to
affect the kinetics of the 1,2- or 1,4-elimination in order to modulate the release of D or to
improve the physiochemical properties of the Ligand Drug Conjugate (e.g., reduce
hydrophobicity) into which it is incorporated.

[0164] Exemplary and non-limiting examples of SI structures that are modified to
accommodate benzylic quaternary amine substituents are provided by Blencowe et al.
“Self-immolative linkers in polymeric delivery systems” Polym. Chem. (2011) 2: 773-790;
Greenwald et al. “Drug delivery systems employing 1,4- or 1,6-elimination: poly(ethylene
glycol) prodrugs of amine-containing compounds” J. Med. Chem. (1999) 42: 3657-3667,;
and in US Pat. Nos. 7,091,186; 7,754,681; 7,553,816; and 7,989,434, all of which are
incorporated by reference herein in their entireties with the structures and variable groups
provided therein specifically incorporated by reference.

[0165] “Cytotoxic drug” as used herein refers to compound or a metabolite derived
from an LLDC that exerts an anti-survival effect on hyper-proliferating cells, hyper-
activated immune cells or other abnormal or unwanted cells. In some aspects the
cytotoxic drug acts directly upon those cells or indirectly by acting upon the abnormal
vasculature that supports the survival and/or growth of the hyper-proliferating or other
abnormal or unwanted cells, or the cytotoxic drug acts within sites of infiltrating hyper-
activated immune cells. Typically, the abnormal or unwanted cells acted upon by the
cytotoxic drug are mammalian cells, more typically human cells. Cytotoxic activity of a
cytotoxic drug may be expressed as an ICsy value, which is the effective concentration,
typically molar amount per unit volume, at which half the cancer cells in an in vitro cell
model system survive exposure to the cytotoxic agent. Thus, an ICsy value is model-
dependent. Typically, a cytotoxic agent incorporated into an LDC will have an 1Csg value
in an in vitro cell model comprised of hyper-proliferating cells of between 100 nM to 0.1
pM or more typically about 10 nM to 1 pM. A highly toxic cytotoxic drug typically has an
ICsp value in such models of about 100 pM or lower. Although multiple drug resistant
inhibitors that reverse resistance to cytotoxic drugs are not cytotoxic in their own right
they are sometimes included as cytotoxic drugs.

[0166] “Cytostatic drug” as used herein refers to compound or a metabolite derived
from an LDC that exerts an inhibitory effect on the growth and proliferation of hyper-

proliferating cells, hyper-activated immune cells or other abnormal or unwanted cells. In
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some aspects the cytostatic drug acts directly upon those cells or indirectly by acting upon
the abnormal vasculature that supports the survival and/or growth of the hyper-
proliferating or other abnormal or unwanted cells, or the cytotoxic drug acts within sites of
infiltrating hyper-activated immune cells. Typically, the abnormal or unwanted cells acted
upon by the cytotoxic drug are mammalian cells, more typically human cells. Although
multiple drug resistant inhibitors that reverse resistance to cytostatic drugs are not
cytostatic in their own right they are sometimes included as cytostatic drugs.

[0167] “Hematological malignancy” as the term is used herein refers to a blood cell
tumor that originates from cells of lymphoid or myeloid origin and is synonymous with
the term “liquid tumor”. Hematological malignancies may be categorized as indolent,
moderately aggressive or highly aggressive.

[0168] “Lymphoma” as used herein is hematological malignancy that usually
develops from hyper-proliferating cells of lymphoid origin. Lymphomas are sometimes
classified into two major types: Hodgkin lymphoma (HIL.) and non-Hodgkin lymphoma
(NHL). Lymphomas may also be classified according to the normal cell type that most
resemble the cancer cells in accordance with phenotypic, molecular or cytogenic markers.
Lymphoma subtypes under that classification include without limitation mature B-cell
neoplasms, mature T cell and natural killer (NK) cell neoplasms, Hodgkin lymphoma and
immunodeficiency-associated lympho-proliferative disorders. Lymphoma subtypes
include precursor T-cell lymphoblastic lymphoma (sometimes referred to as a
Iymphoblastic leukemia since the T-cell lymphoblasts are produced in the bone marrow),
follicular lymphoma, diffuse large B cell lymphoma, mantle cell lymphoma, B-cell
chronic lymphocytic lymphoma (sometimes referred to as a leukemia due to peripheral
blood involvement), MALT lymphoma, Burkitt’s lymphoma, mycosis fungoides and its
more aggressive variant Sézary’s disease, peripheral T-cell lymphomas not otherwise
specified, nodular sclerosis of Hodgkin lymphoma, and mixed-cellularity subtype of
Hodgkin lymphoma.

[0169] “Leukemia” as the term is used herein is a hematological malignancy that
usually develops from hyper-proliferating cells of myeloid origin, and include without
limitation, acute lymphoblastic leukemia (ALL), acute myelogenous leukemia (AML),
chronic lymphocytic leukemia (CLL), chronic myelogenous leukemia (CML) and acute
monocyctic leukemia (AMoL.). Other leukemias include hairy cell leukemia (HCL), T-
cell lymphatic leukemia (T-PLL), large granular lymphocytic leukemia and adult T-cell

leukemia.
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[0170] “Quaternized drug unit” as used herein may be any tertiary amine-containing
compound (D) having a cytotoxic, cytostatic, immunosuppressive or anti-inflammatory
property, typically against mammalian cells, that has been incorporated into an LDC as its
corresponding quaternary amine salt (D"). The term “drug” does not imply a compound
that is only approved by a regulatory agency for use in treating a subject having a hyper-
proliferation or hyper-immune stimulated disease or condition or would be suitable for any
such purpose outside the context of an LDC. Thus, D" also encompasses quaternized
compounds that in unconjugated (i.e., in tertiary amine-containing “free” form, and thus
not present in an LDC) would be unsuitable for administration to a subject. For example,
a tertiary amine-containing drug (D) when incorporated into an LDC as D™ may be a
cytotoxic compound inappropriate for treating a cancer in a subject due to intolerable
systemic toxicity at the required therapeutic dose. In some aspects, a quaternized drug is
obtained by condensing the tertiary amine nitrogen of a tertiary amine-containing drug
with a secondary linker L, having a suitable leaving group. In some aspects the tertiary
amine-containing drug incorporated into D* will be suitable for use in treating cancer. In
other aspects the tertiary amine-containing drug incorporated into D" will be suitable for
use in treating cancer. In some aspects, a tertiary amine-containing drug incorporated into
D" of an LDC will be a cytotoxic or cytostatic compound. In other aspects, a tertiary
amine-containing drug incorporated into D* of an LDC will be an anti-inflammatory or
immune-suppressive compound. In still other aspects the tertiary amine-containing drug
incorporated into D™ of an LDC will be a multi-drug resistance inhibitor. Other tertiary
amine-containing drugs that may be incorporated into D™ are additionally provided by the
definition of tertiary amine-containing drug.

[0171] “Tertiary amine-containing drug” as used herein are those compounds that
have cytotoxic, cytostatic or anti-inflammatory activities and are characterized by an
aliphatic tertiary amine moiety (D) that is capable of release from its corresponding
quaternary amine (D") moiety of an LDC subsequent to binding of the LDC’s targeting
moiety to its cognate targeted moiety. Oftentimes the tertiary amine-containing compound
is converted to its quaternized form when it is first incorporated into a L, or Ly,’-containing
moiety. However, sometimes a secondary amine- or primary amine-containing precursor
is incorporated into Ly, or Ly’ -containing moiety, which is then quaternized to form the D"
moiety from which the tertiary amine-containing drug is capable of being released.

Therefore, structures such as L-1,-1,-D" and Ly,’-1L,-D* imply no particular method in
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which D* was formed and does not require that a reactant used in its formation be a
tertiary-amine containing drug.

[0172] Classes of tertiary-amine containing drugs released from an LDC of the
present invention include, for example but without limitation compounds having a tertiary
amine functional group that are useful in the treatment of cancer or an autoimmune
disease. Those compounds include microtubule disrupting agents, DNA minor groove
binding agents, DNA replication inhibitors, DNA alkylating agents, chemotherapy
sensitizers and topoisomerase inhibitors such as tubulysins, auristatins, phenazine dimers,
certain multiple drug resistant (MDR) inhibitors and nicotinamide phosphoribosyl-
transferase (NAMPT) inhibitors.

[0173] “Hyper-proliferating cells” as used herein refers to cells that are characterized
by unwanted cellular proliferation or an abnormally high rate or persistent state of cell
division that is unrelated or uncoordinated with that of the surrounding normal tissues.
Typically, the hyper-proliferating cells are mammalian cells. In some aspects the hyper-
proliferating cells are hyper-stimulated immune cells as defined herein whose persistent
state of cell division occurs after the cessation of the stimulus that may have initially
evoked the change in their cell division. In other aspects the hyper-proliferating cells are
transformed normal cells or cancer cells and their uncontrolled and progressive state of
cell proliferation may result in a tumor that is benign, potentially malignant (premalignant)
or frankly malignant. Hyperproliferation conditions resulting from transformed normal
cells or cancer cells include but are not limited to those characterized as a precancer,
hyperplasia, dysplasia, adenoma, sarcoma, blastoma, carcinoma, lymphoma, leukemia or
papilloma. Precancers are usually defined as lesions that exhibit histological changes
which are associated with an increased risk of cancer development and sometimes have
some, but not all, of the molecular and phenotypic properties that characterize the cancer.
Hormone associated or hormone sensitive precancers include, prostatic intraepithelial
neoplasia (PIN), particularly high-grade PIN (HGPIN), atypical small acinar proliferation
(ASAP), cervical dysplasia and ductal carcinoma in situ. Hyperplasias generally refers to
the proliferation of cells within an organ or tissue beyond that which is ordinarily seen that
may result in the gross enlargement of an organ or in the formation of a benign tumor or
growth. Hyperplasias include, but are not limited to endometrial hyperplasia
(endometriosis), benign prostatic hyperplasia and ductal hyperplasia.

[0174] “Normal cells” as used herein refers to cells undergoing coordinated cell

division related to maintenance of cellular integrity of normal tissue or replenishment of
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circulating lymphatic or blood cells that is required by regulated cellular turnover, or
tissue repair necessitated by injury, or to a regulated immune or inflammatory response
resulting from pathogen exposure or other cellular insult, where the provoked cell division
or immune response terminates on completion of the necessary maintenance,
replenishment or pathogen clearance. Normal cells include normally proliferating cells,
normal quiescent cells and normally activated immune cells.

[0175] “Normal quiescent cells” are noncancerous cells in their resting G, state and
have not been stimulated by stress or a mitogen or are immune cells that are normally
inactive or have not been activated by pro-inflammatory cytokine exposure.

[0176] “Hyper-stimulated immune cells” as the term is used herein refers to cells
involved in innate or adaptive immunity characterized by an abnormally persistent
proliferation or inappropriate state of stimulation that occurs after the cessation of the
stimulus that may have initially evoked the change in proliferation or stimulation or that
occurs in the absence of any external insult. Oftentimes, the persistent proliferation or
inappropriate state of stimulation results in a chronic state of inflammation characteristic
of a disease state or condition. In some instance the stimulus that may have initially
evoked the change in proliferation or stimulation is not attributable to an external insult
but is internally derived as in an autoimmune disease. In some aspects a hyper-stimulated
immune cells is a pro-inflammatory immune cell that has been hyper-activated through
chronic pro-inflammatory cytokine exposure.

[0177] In some aspects of the invention an L.LDC binds to an antigen preferentially
displayed by pro-inflammatory immune cells that are abnormally proliferating or are
inappropriately activated. Those immune cells include classically activated macrophages
or Type 1 T helper (Th1) cells, which produce interferon-gamma (INF-vy), interleukin-2
(IL.-2), interleukin-10 (I1.-10), and tumor necrosis factor-beta (TNF-f), which are
cytokines that are involved in macrophage and CD8" T cell activation.

[0178] “Glycosidase” as used herein refers to a protein capable of enzymatic cleavage
of a glycosidic bond. Typically, the glycosidic bond to be cleaved is present in a
Cleavable unit (W) of an LDC. Sometimes the glycosidase acting upon an LDC is present
intracellularly in hyper-proliferating cells, hyper-activated immune cells or other abnormal
or unwanted cells to which the LDC has preferential access in comparison to normal cells,
which is attributable to the targeting capability of the ligand-binding component (i.e., the
Ligand Unit). Sometimes the glycoside is more specific to the abnormal or unwanted cells

or is preferentially excreted by abnormal or unwanted cells in comparison to normal cells
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or is present in greater amount in the vicinity of abnormal or unwanted in comparison to
serum amounts. Oftentimes the glycosidic bond in W acted upon by a glycosidase attaches
the anomeric carbon of a carbohydrate moiety (Su) to a phenolic oxygen of a self-
immolating (SI) moiety that comprises a stretcher unit (Y) such that glycosidic cleavage of
that bond triggers 1,4- or 1,6-elimination of an tertiary amine-containing drug from the
quaternary amine moiety bonded to the benzylic position of SI.

[0179] In Drug Linker compounds or Ligand Drug Conjugates comprised of moieties
such as —Aa—Yy(WW)—D+ in which the subscripts w and y are each one the —Y(W)- is
typically a Su-O’-SI moiety as defined herein with A, W and D attached to SI in a manner
that permits self-immolative release of free tertiary amine containing drug upon action by
a glycosidase. Such —Y(W)- moieties are sometimes referred to as a glucuronide unit in
which Su is not limited to glucuronic acid.

[0180] Typically, a Su-O’-SI moiety (where -O’- represents the oxygen of the
glycosidic bond and Su is a carbohydrate moiety) is represented by the structure described
for self-emolliating moieties where E bonded to the aryl moiety of SI is oxygen with that
heteroatom substituted with a carbohydrate moiety through that moiety’s anomeric carbon

atom. More typically Su-O’-SI has the structure of:

R%8 pr y R24B Dt
_E—HN _g_N
Su—0 R24A R24C O-Su
R or R
wherein , an , 1S as delined 10r 1n the summary of the
[0181] herein R*** R*? and R*', is as defined for R* in th, y of th

invention and is selected so that the electron donating ability of the phenolic —~OH released
from the glycosidic bond, the sensitivity to selective cleavage by a desired glycosidase of
the glycosidic bond to the carbohydrate moiety Su, and the stability of the quinone
methide intermediate upon fragmentation is balanced with the leaving ability of the
tertiary amine so that efficient release of D from D* through 1,4- or 1,6-elimination
occurs. Those Su-O’-SI structures are representative glucuronide units. When the
glycosidic bond is to a glucuronic acid the glycosidase capable of enzymatic cleavage of
that glycosidic bond is a glucuronidase. “Carbohydrate moiety” as used herein refers to a
monosaccharide having the empirical formula of C,,(H,0),, wherein n is equal to m,
containing an aldehyde moiety in its hemiacetal form or a derivative thereof in which a

CH,0H moiety within that formula has been oxidized to a carboxylic acid (e.g.,
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glucuronic acid from oxidation of the CH,OH group in glucose). Typically, a carbohydrate
moiety (Su) is a cyclic hexose, such as a pyranose, or a cyclic pentose, such as a furanose.
Usually, the pyranose is a glucuronide or hexose in the B-D conformation. In some
instances, the pyranose is a B-D-glucuronide moiety (i.e., B-D-glucuronic acid linked to
the self-immolative moiety -SI- via a glycosidic bond that is cleavable by -
glucuronidase). Oftentimes, the carbohydrate moiety is unsubstituted (e.g., is a naturally
occurring cyclic hexose or cyclic pentose). Other times, the carbohydrate moiety can be a
substituted B-D-glucuronide (i.e., glucuronic acid substituted with one or more group, such
hydrogen, hydroxyl, halogen, sulfur, nitrogen or lower alkyl.

[0182] “Amino acid” as used herein is an organic moiety containing an carboxylic
acid and a aliphatic amine functional group, typically a primary or secondary aminne
functional group capable of forming an amide bond with another organic moiety through
standard peptide bond forming reactions well-known in the art of peptide synthesis.
Amino acid includes natural, un-natural, and non-classical amino acids as defined herein.
A hydrophobic amino acid contaims a hydrophobic substituent, typically a C;-Cs alkyl
group attached to a carbon atom within the chain of atoms intervening between the
carboylic acid and amine funtional groups and is typically on the carbon atom alpha to the
amine or carboxylic acid functional group. For a hydrophobic natural amino acid the
hydrophobic substiuent on the alpha carbon is that of valine, alanine, leucineor isoleucine.
[0183] "Natural amino acid" refers to the naturally occurring amino acids arginine,
glutamine, phenylalanine, tyrosine, tryptophan, lysine, glycine, alanine, histidine, serine,
proline, glutamic acid, aspartic acid, threonine, cysteine, methionine, leucine, asparagine,
isoleucine, and valine, in the L. or D configuration unless otherwise indicated by context.
[0184] “Un-natural amino acids”™ as used herein are amine-containing acid
compounds that have the basic structure of natural amino acids (i.e., are alpha-amino-
containing acids, but have R groups attached to the alpha carbon that are not present in
natural amino acids.

[0185] “Non-classical amino acids™ as used herein are amine-containing acid
compounds that do not have its amine substituent bonded to the carbon alpha to the
carboxylic acid (i.e., is not an alpha-amino acid). Non-classical amino acids include B-
amino acids in which a methylene is inserted between the craboxylic acid and amino
functional groups in a natural amino acid or an un-natural amino acid.

[0186] “Peptide” as used herein refers to a polymer of two or more amino acids

wherein carboxylic acid group of one amino acid forms an amide bond with the alpha-
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amino group of the next amino acid in the peptide sequence. Methods for preparing amide
bonds in polypeptides are additionally provided in the definition of amide.

[0187] Peptides may be comprised of naturally occurring amino acids in the L- or D-
configuration or unnatural or non-classical amino acids, which include, but are not limited
to, ornithine, citrulline, diaminobutyric acid, norleucine, pyrylalanine, thienylalanine,
naphthylalanine and phenylglycine. Other examples of non-naturally occurring and non-
classical amino acids are alpha* and alpha-disubstituted* amino acids, N-alkyl amino
acids*, lactic acid*, halide derivatives of natural amino acids such as trifluorotyrosine*, p-
Cl-phenylalanine*, p-Br-phenylalanine®, p-I-phenylalanine®, L-allyl-glycine®, beta-
alanine®, L-alpha-amino butyric acid*, L-gamma-amino butyric acid*, L-alpha-amino
isobutyric acid*, L-epsilon-amino caproic acid#, 7-amino heptanoic acid*, L-methionine
sulfone®, L-norleucine®, L-norvaline*, p-nitro- L-phenylalanine®, L-hydroxyproline#, L-
thioproline*, methyl derivatives of phenylalanine (Phe) such as 4-methyl-Phe*,
pentamethyl-Phe*, L-Phe (4-amino)#, L-Tyr (methyl)*, L-Phe (4-isopropyl)*, L-Tic
(1,2,3,4-tetrahydroisoquinoline-3-carboxyl acid)*, L-diaminopropionic acid, L-Phe (4-
benzyl)*, 2,4-diaminobutyric acid, 4-aminobutyric acid (gamma-Abu), 2-amino butyric
acid (alpha-Abu), 6-amino hexanoic acid (epsilon-Ahx), 2-amino isobutyric acid (Aib), 3-
amino propionic acid, ornithine, norleucine, norvaline, hydroxyproline, sarcosine,
citrulline, homocitrulline, cysteic acid, t-butylglycine, t-butylalanine, phenylglycine,
cyclohexylalanine, fluoroamino acids, beta-methyl amino acids, Calpha-methyl amino
acids, N-methyl amino acids, naphthyl alanine, and the like. The notation* indicates a
derivative having hydrophobic characteristics, # indicates a derivative having hydrophilic
characteristics, and #* indicates a derivative having amphipathic characteristics.

[0188] Variant amino acid sequences in a peptide may sometimes include suitable
spacer groups inserted between any two amino acid residues of the sequence including
alkyl groups such as methyl, ethyl or propyl groups in addition to amino acid spacers such
as glycine or B-alanine residues. Also, a peptide may comprise or consist of peptoids. The
term "peptoids" refers to variant amino acid structures where the alpha-carbon substituent
group is on the backbone nitrogen atom rather than the alpha-carbon. Processes for
preparing peptides in the peptoid form are known in the art (see, e.g., Simon et al., Proc.
Nat’l. Acad. Sci. (USA) (1992) 89(20): 9367-9371; and Norwell, Trends Biotechnol. 13(4):
132-134 (1995)).
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[0189] “Protease” as defined herein refers to a protein capable of enzymatic cleavage
of a carbonyl-nitrogen bond such as an amide bond typically found in a peptide. Proteases
are classified into major six classes: serine proteases, threonine proteases, cysteine
proteases, glutamic acid proteases, aspartic acid proteases and metalloproteases so named
for the catalytic residue in the active site that is primarily responsible for cleaving the
carbonyl-nitrogen bond of its substrate. Proteases are characterized by various
specificities, which are dependent of identities of the residues at the N-terminal and/or C-
terminal side of the carbonyl-nitrogen bond and various distributions.

[0190] When W is comprised of amide or other carbonyl-nitrogen containing
functional group cleavable by a protease that cleavage site is oftentimes limited to those
recognized by proteases that are found in hyper-proliferating cells or hyper-stimulated
immune cells or within cells particular to the environment in which hyper-proliferating
cells or hyper-stimulated immune cells are present. In those instances, the protease is not
necessarily required to be preferentially present or found in greater abundance in the cells
targeted by the LDC since an LDC will have poorer access to those cells that do not
preferential have the targeting moiety. Other times, the protease is preferentially excreted
by abnormal cells or by cells in the environment in which those abnormal cells are found
in comparison to normal cells or the typical environments in which those normal cells are
found in the absence of abnormal cells. Thus, in those instances where the protease is
excreted, the protease is necessarily required to be preferentially present or found in
greater abundance in the vicinity of cells targeted by the LDC in comparison to that of
normal cells.

[0191] When incorporated into an LDC, a peptide that comprises W will present a
recognition sequence to a protease that cleaves a carbonyl-nitrogen bond in W resulting in
fragmentation of the Linker unit to cause release of an tertiary amine-containing drug from
D*. Sometimes, the recognition sequence is selectively recognized by an intracellular
protease present in abnormal cells to which the LDC has preferred access in comparison to
normal cells due to targeting of the abnormal cells, or is preferentially produced by
abnormal cells in comparison to normal cells, for the purpose of appropriately delivering
the drug to the desired site of action. Usually the peptide is resistant to circulating
proteases in order to minimize premature expulsion of the tertiary amine-containing drug
and thus minimize unwanted systemic exposure to the drug. Typically, the peptide will
have one or more unnatural or non-classical amino acids in its sequence order to have that

resistance. Oftentimes, the amide bond that is specifically cleaved by a protease produced

58



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

by an abnormal cell is an anilide wherein the nitrogen of that anilide is a nascent electron-
donating heteroatom (i.e., J) of an SI moiety having the previously defined structures.
Thus, protease action on such a peptide sequence in W results in drug release from the
linker fragment by 1,4- or 1,6-elimination through the arylene moiety of SI.

[0192] Regulatory proteases are typically located intracellularly and are required for
the regulation of cellular activities that sometimes becomes aberrant or dysregulated in
abnormal or other unwanted cells and are further. In some instances, when W is directed to
a protease having preferential distribution intracellularly, that protease is a regulatory
protease, which is involved in cellular maintenance or proliferation. In some instances,
those proteases include cathepsins. Cathepsins include the serine proteases, Cathepsin A,
Cathepsin G, aspartic acid proteases Cathepsin D, Cathepsin E and the cysteine proteases,
Cathepsin B, Cathepsin C, Cathepsin F, Cathepsin H, Cathepsin K, Cathepsin L1,
Cathepsin 1.2, Cathepsin O, Cathepsin S, Cathepsin W and Cathepsin Z.

[0193] In other instances, when W is directed to a protease that is preferentially
distributed extracellularly in the vicinity of hyper-proliferating or hyper-stimulated
immune cells due to preferential excretion by such cells or by neighboring cells whose
excretion is peculiar to the environment of hyper-proliferating or hyper-stimulated
immune cells, that protease is usually a metalloprotease. Typically, those proteases are
involved in tissue remodeling, which aids in the invasiveness of hyper-proliferating cells
or undesired accumulation of hyper-activated immune cells that results in further recruit of
such cells.

[0194] “Tubulin disrupting agent” as use herein refers to a cytotoxic or cytostatic
compound that binds to tubulin or a subunit thereof and as a result inhibits tubulin
elogation or tubulin polymerization to negatively affect tubulin dynamics, particularly in
hyperproliferting or hyper-stimulated immune cells. Examples of anti-tubulin agents (i.e.,
tubulin disrupting agents) include, but are not limited to, taxanes, vinca alkaloids,
maytansine and maytansinoids, dolastatins and auristatins. A tertiary amine-containing
tubulin disrubting agent is a tubulin disrupting agent as defined herein that conatins or can
be modified to contain a teriary amine functional group.

[0195] “Dolastatin drug” as the term is used herein are pentapeptides isolated from
marine sources having cytotoxic activity as a tubulin disrupting agents. Dolastatin 10 and
Dolastatin 15 exemplify tertiary amine-containing dolastatins and have the following

structures:
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Dolastatin 15

[0196] Some exemplary dolastatins are related to dolastatin 10 wherein the phenyl
and thiazole substituents are replaced with independently selected aryl or heteroaryl
moieties. Other exemplary dolastatins are related to dolastatin 15 wherein the C-terminal
ester moiety is replaced by an amide wherein the amide nitrogen is substituted with an
arylalkyl or hetereoarylalkyl moiety. Their structures and structures of other exemplary
tertiary amine-containing dolastatins and manner of their incorporation into an LDC are
provided in the embodiments of quaternized drug units.

[0197] “Auristatin drug” as the term is used herein is a peptidyl-based tubulin
disrupting agent related to dolastatin 10. Some tertiary amine-containing auristatins have

the structure of Dy or Dg:

R18
% ™
R11 3 R14
R'8 0
)Y % Z/
R11 3 R14

[0198] wherein Z is -O-, -S-, or —N(ng)—, and wherein R'°-R?! are as defined in

—X

Z

X
bS]
S

Dy

embodiments for quaternized tertiary amine-containing auristatin drugs. When
incorporated into an LLDC or precursor thereof the indicated () nitrogen of the tertiary
amine moiety is quaternized by covalent binding to L, or to L, of an L, or L,’-containing
moiety that is comprised of L,. Typically, that quaternized moiety of D" results from

covalent of the tertiary amine moiety to the benzylic carbon of a PAB or PAB-type moiety
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of which a self-immoative Spacer Unit (Y) unit in L, comprises or consists. Structures of
other exemplary tertiary amine-containing auristatins and manner of their incorporation of
such drugs into an LDC are provided in the embodiments of auristatin-based quaternized
drug units and include Auristatin E and Auriststin F.

5 [0199] “Tubulysin drug” as used is a peptide-based tubulin disrupting agents having
cytotoxic activity, and is comprised of one natural or un-natural amino acid component
and three other un-natural amino acid components wherein one of those components is
characterized by a central 5-membered or 6-membered heteroarylene moiety and another
provides for a tertiary amine for incorporation into a quaternized drug unit.

10 [0200] Some tertiary amine-containing tubulysins have the structure of Dg or Dy:

RG R2 0
R
N N N )J\N, 7
T | L7
4 O 5 3 R
R R R D

oy %R}*C)L "

Dy;

15 [0201] other tertiary amine-containing tubulysins have the structure of D¢_; or Dy ;:
J\)iz :
6 ORZA
R4B J\/L
R® R3
D1
[0202] wherein the circle represents an 5-membered or 6-membered nitrogen-
20 heteroaryl, wherein the indicated required substituents to that heteroaryl are in a 1,3- or
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meta-relationship to each other with optional substitution at the remaining positions; RY,
R*, R*®, R* are each an optionally substituted alkyl, independently selected; R’ is an
optionally substituted arylalkyl or an optionally substituted heteroarylalkyl; R™ is an
optionally substituted aryl or an optionally heteroaryl; R’ is a divalent O-linked substituent
(i.e., the double bond is present or the carbon having that variable group is disubstituted by
a single instance of Rz), or the double bond is absent (i.c., R? is single-bonded to the
carbon having that variable group) or R is hydrogen, optionally substituted alkyl, or an
monovalent O-linked substituent; mis O or 1; and RZA, RS, R’ and R® are as defined in
embodiments for tubulysin-based quaternized tertiary amine-containing drugs.

[0203] Naturally occurring tubulysins have the structure of

Mep lle Tuv Tup/Tut R7B
( B/m\_ noQ OR% o
YT
CHy O K IR? S - OH
O Dg.6
[0204] and are conveniently divided into four amino acid subunits, as indicated by the

dashed vertical lines, named N-methyl-pipecolinic acid (Mep), isoleucine (Ile), tubuvaline
(Tuv), and either tubuphenylalanine (Tup, when R™ s hydrogen) or tubutyrosine (Tut,
when R™ is —OH). There are about a dozen naturally occurring tubulysins presently
known named Tubulysin A-I, Tubulysin U, Tubulysin V and Tubulysin Z, whose
structures are indicated by variable groups for structure D¢_¢ defined in in embodiments of
tubulysin-based quaternized drug units.

[0205] Pretubulysins have the structure Dg or Dy, wherein R?is —CH3 and R?is
hydrogen, and desmethyl tubulysins have the structure of D¢, Dg.1, D6, D1, D1 and
other tubulysin structures given by the embodiments of tubulysin-based quaternized drug
units, wherein R’ is hydrogen, and wherein the other variable groups as described for
tubulysins. Pretubulysins and desmethyl tubulysins and are optionally included in the
definition of tubulysins.

[0206] In structures D¢, Dg.1, Dgs, Dir, Di.1 and other tubulysin structures described
herein in embodiments of tubulysin-based quaternized drug units, the indicated (7)
nitrogen is the site of quaternization when such structures are incorporated into an LLDC or
precursor thereof. When incorporated into an LDC or precursor thereof that nitrogen is

quaternized by covalent binding to L, or to L, of an L, or L,’-containing moiety
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comprised of L,. Typically, that quaternized moiety of D" results from covalent
attachment of the tertiary amine moiety to the benzylic carbon of a PAB or PAB-type
moiety of which a Y unit in L, comprises or consists. Structures of other exemplary
tertiary amine-containing tubulysins and pretubulysins and manner of their incorporation
into an LDC are provided in embodiments of tubulysin-based quaternized drug units.
[0207] Exemplary methods of preparing tubulysin drugs and structure-activity
relationships are provided by Shankar et al. “Synthesis and structure-activity relationship
studies of novel tubulysin U analogs-effect on cytotoxicity of structural variations in the
tubuvaline fragment” Org. Biomol. Chem. (2013) 11: 2273-2287; Xiangming et al.
“Recent advances in the synthesis of tubulysins™ Mini-Rev. Med. Chem. (2013) 13: 1572-
8; Shankar et al. “Synthesis and cytotoxic evaluation of diastereomers and N-terminal
analogs of Tubulysin-U” Tet. Lett. (2013) 54: 6137-6141; Shankar et al. “Total synthesis
and cytotoxicity evaluation of an oxazole analogue of Tubulysin U” Synlett (2011)
2011(12): 1673-6; Raghavan et al. J. Med. Chem. (2008) 51: 1530-3; Balasubramanian, R.
et al. “Tubulysin analogs incorporating desmethyl and dimethyl tubuphenylalanine
derivatives” Bioorg. Med. Chem. Lett. (2008) 18: 2996-9; and Raghavan et al. “Cytotoxic
simplified tubulysin analogues” J. Med. Chem. (2008) 51: 1530-3.

[0208] “Phenazine dimer drug” as used herein is a tertiary amine-containing
compound having two aryl fused phenazine ring systems linked together through
carboxamide functional groups at their C-1 positions wherein the linking moiety is
comprised of a tertiary amine-containing moiety that is quaternized when incorporated as
D" in an LDC of the present invention. Some tertiary amine-containing phenazine dimers

have the structure of Dy:

(X /\% gﬁ

R1 1A R9A R9B R11B D,

[0209] wherein Ring A and Ring B are independently selected optionally substituted
aryl or optionally substituted heteroaryl fused to a phenazine ring system optional
substituted with one two or three independently selected R* and/or R® substituents, R**
and R”® are independently selected optional substituted alkyl or taken together with the

nitrogen atoms to which they are attached and the intervening carbon atoms between these
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11A 11B
,R """, n, sand

nitrogen comprise a heterocycloalkyl ring system and wherein R* R R
o are defined in embodiments for quaternized tertiary amine-containing drugs.

[0210] Some exemplary tertiary amine-containing phenazine dimers or phenazines
having a fused aryl or heteroaryl that comprise a phenazine dimer of structure Dy are
provided by Moorthy et al. “Fused aryl-phenazines: scaffold for the development of
bioactive molecules” Curr. Drug Targets (2014) 15(7): 681-8; Zhuo et al. “Synthesis and
biological evaluation of benzo[a]phenazine derivatives as a dual inhibitor of
topoisomerase I and II” Org. Biomol. Chem. (2013) 11(24): 3989-4005; Kondratyuk et al.
“Novel marine phenazines as potential cancer chemopreventive and anti-inflammatory
agents” Marine Drugs (2012) 10(2):451-64; Gamage et al. “Phenazine-1-carboxamides:
structure-cytotoxicity relationships for 9-substituents and changes in the H-bonding
pattern of the cationic side chain” Bioorg. Med. Chem. (2006) 14(4):1160-8; Yang et al.
“Novel synthetic isoquinolino[5,4-ab]phenazines: inhibition toward topoisomerase I,
antitumor and DNA photo-cleaving activities” Bioorg. Med. Chem. (2005) 13(21): 5909-
14. Gamage et al. “Structure-activity relationships for pyrido-, imidazo-, pyrazolo-,
pyrazino-, and pyrrolophenazinecarboxamides as topoisomerase-targeted anticancer
agents” J. Med. Chem. (2002) 45(3): 740-3; Vicker et al. “Novel angular
benzophenazines: dual topoisomerase I and topoisomerase Il inhibitors as potential
anticancer agents” J. Med. Chem. (2002) 45(3):721-39; Mekapati et al. “QSAR of
anticancer compounds: bis(11-oxo-11H-indeno[1,2-b]quinoline-6-carboxamides),
bis(phenazine-1-carboxamides), and bis(naphthalimides)” Bioorg. Med. Chem. (2001)
9(11):2757-62; Gamange et al. “Dicationic bis(9-methylphenazine-1-carboxamides):
relationship between biological activity and linker chain structure for a series of potent
topoisomerase targeted anticancer agents” J. Med. Chem. (2001) 44: 1407-1415; and
Spicer et al. “Bis(phenazine-1-carboxamides): structure-activity relationships for a new
class of dual topoisomerase I/II-directed anticancer drugs” J. Med. Chem. (2000) 43(7):
1350-8.

[0211] “MDR inhibitor drugs™ as used herein are tertiary amine-containing
compounds that reverse or attenuate multi-drug resistance due to transporter-mediated
efflux of hydrophobic cytotoxic, cytostatic or anti-inflammatory drugs, which confers
resistance of hyper-proliferating cells or hyper-activated immune cells to the action of
these compounds. Those transporters typically belong to the ATP binding cassette (ABC)
transporter family and include P-glycoprotein, breast cancer resistant protein, and

multidrug resistance-associated protein 1. Other MDR-conferring ABC transporters are
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described in Xia and Smith “Drug efflux and multidrug resistance in acute leukemia:
therapeutic impact and novel approaches to mediation” Mol. Pharmacol. (2012) 82(6):
1008-1021. Exemplary tertiary amine-containing MDR inhibitor drugs are provided by
Zinzi et al. “Small and innovative molecules as new strategy to revert MDR” Front.
Oncol. (2014) doi: 10.3389/0n¢.2014.00002 and include TariquidarTM and Elacridar™ and
derivatives thereof as provided by Paleva et al. “Interactions of the multidrug resistance
modulators Tariquidar and Flacridar and their analogues with p-glycoprotein” Chem. Med.
Chem. (2013) doi: 10.1002/cmdc.201300233. Although tertiary amine-containing MDR
inhibitor drugs are not cytotoxic or cytostatic in their own right they are classified as such
for inclusion into tertiary amine-containing cytotoxic or cytostatic drugs that are released
from an LLDC of the present invention.

[0212] Exemplary MDR inhibitor drugs having a tertiary amine that are incorporated
into a quaternized drug unit are provided in embodiments for quaternized tertiary amine-
containing drugs. Typically, those drugs are characterized by an isoquinoline substructure
whose nitrogen is the site of quaternization when incorporated into an LDC. Some

exemplary MDR inhibitors thus have the structure of:

Hs;CO

Hscom\/\Q\ j)j\
[0213] N Ar’ wherein Ar is an optionally
substituted aryl and include TariquidarTM and Elacridar™.
[0214] “Prevent, “preventing” and like terms as used herein takes on its normal and
customary meaning in the medical arts and therefore does not require that each instance to
which the term refers be avoided with certainty.
[0215] "Intracellular metabolite" as used herein refers to a compound resulting from a
metabolic process or reaction inside a cell on an LDC. The metabolic process or reaction
may be an enzymatic process such as proteolytic cleavage of a peptide linker of an LDC.
Intracellular metabolites include, but are not limited to, targeting moiety and free drug that
have undergone intracellular cleavage after entry, diffusion, uptake or transport into a
targeted cell.
[0216] "Intracellularly cleaved", "intracellular cleavage" and like terms used herein
refer to a metabolic process or reaction inside a cell on an LDC or the like, whereby the
covalent attachment, e.g., the linker, between the quaternary amine and the antibody is

broken, resulting in the free tertiary amine-containing drug, or other metabolite of the
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conjugate dissociated from the targeting moiety inside the cell. The cleaved moieties of
the LDC are thus intracellular metabolites.

[0217] "Bioavailability" as used herein refers to the systemic availability (i.e.,
blood/plasma levels) of a given amount of a drug administered to a patient. Bioavailability
is an absolute term that indicates measurement of both the time (rate) and total amount
(extent) of drug that reaches the general circulation from an administered dosage form.
[0218] “Subject” as used herein refers to a human, non-human primate or mammal
having a hyper-proliferation, inflammatory or immune disorder or prone to such disorder
that would benefit from administering an effective amount of an LDC. Non-limiting
examples of a subject include human, rat, mouse, guinea pig, monkey, pig, goat, cow,
horse, dog, cat, bird and fowl. Typically, the subject is a human, non-human primate, rat,
mouse or dog.

[0219] The term "inhibit" or "inhibition of" means to reduce by a measurable amount,
or to prevent entirely. Inhibition of proliferation of hyper-proliferating cells to an ADC is
typically determined relative to untreated cells (sham treated with vehicle) in a suitable
test system as in cell culture (in vitro) or in a xenograft model (ir vivo). Typically an LDC
comprised of a targeting moiety to an antigen that is not present on the hyper-proliferating
cells or activated immune-stimulating cells of interest is used as a negative control.

[0220] The term “therapeutically effective amount” refers to an amount of a drug
effective 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 (T'TP) and/or determining the response rate (RR).

[0221] In the case of immune disorders resulting from hyper-stimulated immune
cells, a therapeutically effective amount of the drug may reduce the number of hyper-
stimulated immune cells, the extent of their stimulation and/or infiltration into otherwise
normal tissue and/or relieve to some extent one or more of the symptoms associated with a
dysregulated immune system due to hyper-stimulated immune cells. For immune

disorders due to hyper-stimulated immune cells, efficacy can, for example be measured by
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assessing one or more inflammatory surrogates, including one or more cytokines levels
such as those for IL.-1B, TNFa, INFy and MCP-1, or numbers of classically activated
macrophages.

[0222] In some aspects of the invention the Ligand-Drug Conjugate associates with
an antigen on the surface of a target cell (i.e., a hyper-proliferating cell or a hyper-
stimulated immune cell), and the ligand drug conjugate is then taken up inside a target cell
through receptor-mediated endocytosis. Once inside the cell, one or more cleavage units
within the Linker unit are cleaved, resulting in release of the tertiary amine-containing
drug. The released tertiary amine-containing drug is then free to migrate in the cytosol
and induce cytotoxic or cytostatic activities or in the case of hyper-stimulated immune
cells may alternatively inhibit pro-inflammatory signal transduction. In another aspect of
the invention, the Drug is cleaved from the Ligand-Drug Conjugate outside the target cell
but within the vicinity of the target cell so that the released tertiary amine-containing unit
subsequently penetrates the cell rather than being released at distal sites.

[0223] “Carrier” as the term is used herein refers to a diluent, adjuvant or excipient,
with which a compound is administered. Such pharmaceutical carriers can be liquids,
such as water and oils, including those of petroleum, animal, vegetable or synthetic origin,
such as peanut oil, soybean oil, mineral oil, sesame oil. The carriers can be saline, gum
acacia, gelatin, starch paste, talc, keratin, colloidal silica, urea,. In addition, auxiliary,
stabilizing, thickening, lubricating and coloring agents can be used. In one embodiment,
when administered to a patient, the compound or compositions and pharmaceutically
acceptable carriers are sterile. Water is an exemplary carrier when the compounds are
administered intravenously. Saline solutions and aqueous dextrose and glycerol solutions
can also be employed as liquid carriers, particularly for injectable solutions. Suitable
pharmaceutical carriers also include excipients such as starch, glucose, lactose, sucrose,
gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc,
sodium chloride, dried skim milk, glycerol, propylene, glycol, water, and ethanol. The
present compositions, if desired, can also contain minor amounts of wetting or emulsifying
agents, or pH buffering agents.

[0224] "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
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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
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.

[0225] In the context of cancer or a disease state related to chronic inflammation, 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, inhibiting replication or stimulation of pro-inflammatory immune cells,
inhibiting or decreasing the chronic inflammatory state of a dysregulated immune system
or decreasing the frequency and/or intensity of flares experienced by subjects having an
autoimmune condition or disease or ameliorating one or more symptoms associated with
cancer or a hyper-immune stimulated disease or condition.

[0226] "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.
[0227] 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.

[0228] Typically, a pharmaceutically acceptable salt is selected from those described
in P. H. Stahl and C. G. Wermuth, editors, Handbook of Pharmaceutical Salts: Properties,
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Selection and Use, Weinheiny/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).

[0229] "Loading", "drug loading", "payload loading" or like terms represent or refer
to the average number of payloads ("payload” and "payloads" are used interchangeable
herein with "drug" and "drugs") in an population of LLDCs (i.e., a composition of LDC
differing in number of attached D™ units having either the same or different attachment
locations, but otherwise essentially identical in structure) . Drug loading may range from 1
to 24 drugs per targeting moiety. That is sometimes referred to as the DAR, or drug to
targeting moiety ratio. Compositions of LDCs described herein typically have DAR's of
from 1-24, and in some aspects from 1-8, from 2-8, from 2-6, from 2-5 and from 2-4.
Typical DAR values are about 2, about 4, about 6 and about §. The average number of
drugs per antibody, or DAR value, may be characterized by conventional means such as
UV/visible spectroscopy, mass spectrometry, FLISA assay, and HPLC. A quantitative
DAR value may also be determined. In some instances, separation, purification, and
characterization of homogeneous L.LDCs having a particular DAR value may be achieved
by means such as reverse phase HPL.C or electrophoresis. DAR may be limited by the
number of attachment sites on the targeting moiety.

[0230] For example, when the targeting moiety is an antibody and the attachment site
is a cysteine thiol, an antibody may have only one or several sufficiently reactive thiol
groups that react with a L,’-containing moiety. Sometimes, the cysteine thiol is a thiol
group derived from of a cysteine residue that participated in an interchain disulfide bond.
Other times, the cysteine thiol is a thiol group of a cysteine residue that did not participate
in an interchain disulfide bond, but was introduced through genetic engineering. Typically,
less than the theoretical maximum of D" moieties is conjugated to an antibody during a
conjugation reaction. For example, an antibody may contain many lysine residues that do
not react with a L’ -containing moiety, since only the most reactive lysine groups may
react with that moiety.

[0231] “Antibiotic” as defined herein means a compound of natural, semi-synthetic or

synthetic origin that primarily or selectively exerts is effect on prokaryotic cells (e.g.,

69



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

bacteria) as compared to mammalian cells. An antibiotic typically inhibits the growth of
microorganisms without significant toxicity to the human or animal that is administered
the antibiotic. Antibiotics include, for example, penicillins, cephalosporins, carbapenems,
and ansamysins. Antibiotics are used chiefly in the treatment of infectious diseases.
Drugs contemplated for the present invention are not antibiotics.

[0232] I. Embodiments

[0233] Provided herein are Ligand-drug conjugates (LLDCs) capable of preferential
delivery of a tertiary amine-containing drug to hyper-proliferating cells or hyper-activated
immune cells or the vicinity of such abnormal cells in comparison to normal cells or the
environment of normal cells where the abnormal cells are typically not present that are
useful for treating diseases and conditions characterized by these abnormal cells.

[0234] 1.1 General:

[0235] A LDC has three major components: (1) a Ligand Unit from an targeting
moiety that selectively binds to a target moiety present on, within or in the vicinity of
abnormal cells or other unwanted cells in comparison to other moieties present on, within,
or in the vicinity of normal cells where these abnormal or unwanted cells are typically not
present, or is present on, within, or in the vicinity of abnormal or other unwanted cells in
greater abundance in comparison to normal cells or the environment of normal cells where
abnormal or unwanted cells are typically not present, (2) a quaternized Drug Unit
incorporating the structure corresponding to a tertiary amine-containing drug and (3) a
Linker Unit that connects D* to the Ligand Unit and is capable of conditionally releasing
free tertiary amine-containing drug within or in the vicinity of abnormal or unwanted cells
that are targeted by the Ligand Unit.

[0236] A tertiary amine-containing drug to be used in the present invention is one that
primarily or selectively exerts its effect (e.g., cytotoxic, cytostatic effect) on mammalian
cells as compared to prokaryotic cells. In some aspects the target moiety is an epitope of
an extracellular displayed membrane protein that is preferentially found on abnormal or
unwanted cells in comparison to normal cells.

[0237] In some aspects a cytotoxic, cytostatic, immune-suppressive or anti-
inflammatory drug unit (D) having a tertiary amine group is incorporated into an L.LDC as a
quaternized Drug Unit (D) and has intracellular activity towards hyper-proliferating cells,
hyper-activated immune cells or other abnormal or undesired cells that in “free” form (i.e.,
D is released from D) may or may not be specific to these cells. Therefore, D may have

selective or nonspecific cytotoxic, cytostatic, immune-suppressive or anti-inflammatory
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activity towards abnormal or unwanted cells in comparison to normal cells that are not
associated with the abnormal or unwanted cells. Specificity towards the abnormal or
unwanted cells (i.e., the targeted cells) in either situation results from the Ligand Unit (L)
of the LDC into which D is incorporated. In addition to L and D*, an LDC that targets
abnormal or unwanted cells typically has a Linker Unit that covalently attaches the
quaternized Drug Unit to the Ligand Unit. In some aspects the Ligand Unit is from an
antibody, which is an exemplary targeting moiety, which recognizes abnormal mammalian
cells.

[0238] In some aspects the target moiety recognized by the Ligand Unit is an epitope
of an extracellular displayed membrane protein that is preferentially found on abnormal or
unwanted cells in comparison to normal cells. In some of those aspects, as a further
requirement, the membrane protein targeted by the Ligand Unit must have sufficient copy
number and be internalized upon binding of the LDC in order to intracellularly deliver an
effective amount of the bound cytotoxic, cytostatic, immune-suppressive or anti-
inflammatory drug preferentially to the abnormal cells. Due to those restrictions the drug
released from D7 is typically a highly active compound that as a standalone drug typically
could not be administered to a subject because of intolerable side effects from destruction,
damage or unwanted inhibition of normal cells distant or peripheral to the desired site of
action.

[0239] Given that a tertiary-amine containing drug having adverse peripheral effects
need to be selectively delivered by its LDC, the Linker unit of an LDC is not merely a
passive structure that serves as a bridge between a targeting moiety and D" from which the
tertiary-amine containing drug is released, but must be carefully engineered to have
stability from the site of administration of the LDC until its delivery to the targeted site
and then must efficiently release an active drug moiety. To accomplish that task a
targeting moiety is reacted with a L,’-containing moiety to form a L,-containing moiety.
When the Ly-containing moiety so formed is an LDC such compounds are typically
comprised of the targeting moiety in the form of a Ligand Unit, a ligand binding moiety
(L) also referred to as a primary linker (L.r), a quaternized tertiary amine containing drug
(D") and a secondary linker (L,) intervening between Ly, and D,

[0240] 1.1 Primary Linker (I.g):

[0241] A primary linker (Lr) is a ligand binding moiety (L) or a ligand binding
moiety precursor (L") and typically is present as a component of a Linker unit of a LDC
or an L, -containing moiety such as Ly’-L, or Ly -1o-D*. The primary linker of a Ly -
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containing moiety is comprised of a functional group capable of reacting with an
electrophilic or nucleophillic functional group of a targeting moiety. As a result of that
reaction, the targeting moiety becomes covalently bonded to a primary linker through Ly,
wherein the primary linker is now L having a functional group derived from Ly’ .

[0242] In some embodiments L, in a Ly’ -containing moiety has the structure of one

of

R
[0243] o
0 ——N

HoN NH—( s—s—g—

[0244] X \_/
0 0

NH2—NH—X2—< NH2—O—X2—<

[0245] "‘P{‘ J\J\’\“

(0]

O:C:N—XZA{SJJ

[0246] \ ,_wherein R is hydrogen or C;-Cg optionally
substituted alkyl; T is —Cl, -Br, -1, -O-mesyl, —O-tosyl or other sulfonate leaving group; U
is —=F, —Cl, -Br, -I, -O-N-succinimide, -O-(4-nitrophenyl), -O-pentafluorophenyl,
tetrafluorophenyl or —O—C(:O)—OR5 7;_X2 is Cy-1o alkylene, C;-Cg-carbocycle,-O-(C-Cg
alkyl), -arylene-, C;-Co alkylene-arylene, -arylene-C;-Cjy alkylene, -C;-Co alkylene-(Cs-
Cs-carbocycle)-, -(Cs-Cg carbocycle)-C-Cyo alkylene-, C3-Cs-heterocycle, -C-Cio
alkylene-(Cs-Cg heterocyclo)-, -Cs-Cg-heterocyclo)-Ci-Cyp alkylene, -(CH,CH0)y, or —
CH,CH,0),-CH,-, wherein u is an integer ranging from 1 to 10 and R is C,-Cg alkyl or
aryl; and wherein the wavy line indicates covalent binding to a subunit of L.

[0247] On interaction with an electrophile or nucleophile of a targeting moiety Ly, is

converted to Ligand-L, moiety as exemplified below where one such interaction has taken

place:
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4 O
Ligand—S

O 0

N—S— f #
Ligand—S—CH, Ligand—NH rrr|
J"J\\' \

R
@]
[0248]
Ligand O
#
# N——NH Ligand—S—S—%—
' X
[0249]
Ligand 0 Ligand O
X X
\ H \
5 [0250] H
4 O
Ligand—NH (0]
HN—XZA(
[0251] JJ{’ , wherein the indicated (#) atom is derived

from the reactive moiety of the ligand and X is as defined.

[0252] 1.2 Secondary Linkers (1,):

10 [0253] Secondary linkers in a LDC or a Ly’-containing precursor thereof, is an
organic moiety situated between the primary linker (Lr) and the quaternized drug unit (D)
that provides for processing of a cleavable unit within the LDC’s Linker unit subsequent
to selective binding of the LDC’s targeting moiety to its cognate target moiety present on,
within or in the vicinity of hyper-proliferating cells, hyper-activated immune cells or other

15 abnormal or unwanted cells targeted by the LDC. In some embodiments W provides a
substrate for a protease that is present within hyper-proliferating cells or hyper-activated
immune cells. Preferred are those cleavage units that are not recognized by proteases
excreted by normal cells that are not typically in the presence of hyper-proliferating cells
or hyper-activated immune cells or are substrates for proteases having systemic circulation

20 in order to minimize non-targeted drug release or systemic exposure to the tertiary amine-
containing drug due its premature released from its LDC. More preferred are those

proteases that are regulatory proteases or proteases found in lysosomes, which are cellular
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compartments to which an L.LDC is delivered upon internalization of a membrane-surface
receptor to which the LDC has specifically bound. Regulatory and lysosomal proteases
are exemplary intracellular proteases.

[0254] In one embodiment W within a secondary linker is comprised or consists of a

0 R30
H
N ‘?{
' N
H
R2° o)

benzyl, methyl, isopropyl, isobutyl, sec-butyl, -CH(OH)CHj3 or has the structure of

CH2—§—
N\

N and R™ is methyl, —(CH,)4-NH,, -(CH,)sNH(C=0)NH,, -
(CH,)3sNH(C=NH)NH,, or , -(CH,),CO,H, wherein the dipeptide moiety provides for a

dipeptide moiety having the structure of: wherein R” is

recognition site for a regulatory or lysosomal protease.

[0255] In preferred embodiments the dipeptide is valine-alanine (val-ala). In another
embodiment, W is comprised or consists of the dipeptide valine-citrulline (val-cit). In
another embodiment W is comprised or consists of the dipeptide threonine-glutamic acid
(thr-glu). In some of those embodiments the dipeptide moiety is covalently attached to a
SI unit of Y through an amide bond formed between the alanine or citrulline carboxylic
acid functional group or the alpha carboxylic acid functional group of glutamate and an
aryl or heteroaryl amino group of SI. Thus, in those embodiments SI is comprised of an
arylamine or heteroarylamine moiety and the aforementioned carboxylic acid functional
group of a dipeptide moiety forms an anilide bond with the amino nitrogen that arylamine
moiety.

[0256] In another embodiment, W within a secondary linker is comprised of a
glycoside-bonded carbohydrate moiety having a recognition site for an intracellularly
located glycosidase. In those embodiments W is a carbohydrate moiety bonded to B
wherein W-E provides the recognition site for cleavage of W from E and the bond
between W and E is a glycosidic bond. In those embodiments W-E typically has the

structure of
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OH
HO OH

R45 E_g_
[0257] wherein R® is -CH,OH or -CO,H and E is a

heteroatom moiety such as —O-, -S- or -NH- bonded to the carbohydrate moiety and to a
self-immolative moiety of Y (as indicated by the wavy line) wherein the bond to the
carbohydrate moiety provides for a recognition site for a glycosidase. Preferably that site
is recognized by a lysosome glycosidase. In some embodiments the glycosidase is a
glucuronidase as when R¥ is -CO,H.

[0258] Secondary linkers in addition to W are also comprised of a spacer (Y) unit and
may be additionally comprised of stretcher (A) unit arranged with respect to W in a linear

or orthogonal relationship represent by

W
—a—Aa—WW—Yy—B— —g—Aa—Yy-g—
or ,
[0259] respectively, wherein the subscript w is 1, y is 1 and subscripts a is O or 1;

[0260] wherein the wavy line to Y indicates covalent binding of Y to D™ and the
wavy line to A when a is 1 in both structures, or to W when in linear arrangement with Y-
D" or to Y when W is in orthogonal arrangement with Y-D* when a is 0, indicates
covalent bonding of A, W or Y, respectively, to Sc of I, or Ly’. In preferred embodiments
a, w and y are each one.

[0261] Structures of some exemplary A, W and Y moieties in L, and their substituents
are described in WO 2004/010957, WO 2007/038658, US Pat. Nos. 6,214,345, 7,498,298,
7,968,687 and 8,163,888, and US Pat. Publ. Nos. 2009-0111756, 2009-0018086 and 2009-
0274713 which are incorporated by reference herein.

[0262] In some embodiments A moieties or it subunits (e.g., Aj, A,) have the

structure of

f@q%# 5@%/ o

R41
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[0263] wherein the wavy line to the carbonyl moiety of either structure represents the
point of attachment to the amino terminus of a dipeptide moiety comprising W arranged
linearly with respect to A or to a self-immolating moiety of SI'in Y described herein to
which W is bonded to Y and is arranged orthogonal to A and wherein the wavy line to the
amino moiety of either structures represents the point of attachment to a carbonyl-
containing functional group of Sc in Ly, or Ly’;

[0264] wherein K and L independently are C, N, O or S, provided that when K or L is
OorS, R* and R¥ to K or R* and R* t0 L are absent, and when K or L are N, one of R41,
R* to K or one of R42, R* to L are absent, and provided that no two adjacent L. are
independently selected as N, O, or S;

[0265] wherein q is an integer ranging from 0 to 12, and r is an integer ranging from 1
to 12:

[0266]  wherein G is hydrogen, optionally substituted C,-Cy alkyl, -OH, -OR™®, -
CO,H, COZRPR, wherein R™ is a suitable protecting, —N(RPR)(RPR), wherein R™® are
independently a protecting group or R™ together form a suitable protecting group, or -
N(R45 )(R46), wherein one of R*, R* is hydrogen or R™®, wherein R™ is a suitable
protecting group, and the other is hydrogen or optionally substituted C;-Cg alkyl;

[0267] wherein R* is hydrogen or optionally substituted C-Cg alkyl; R*-R*
independently are hydrogen, optionally substituted C;-Cs alkyl, optionally substituted aryl,
or optionally substituted heteroaryl, or both R¥ RY together with the carbon to which
they are attached comprise a Cs-Cg cycloalkyl, or RY R* together with K to which they
are attached when K is C, or R43, R* together with L to which they are attached when L is
C comprise a C3-Cg cycloalkyl, or R* and R41, or R* and R43, or R* and R® 1o together
with the carbon or heteroatom to which they are attached and the atoms intervening
between those carbon and/or heteroatoms comprise a 5- or 6-membered cycloalkyl or
heterocycloalkyl, provided that when K is O or S, R* and R*? are absent, when K is N,
one of R41, R* is absent, when L. is O or S, R* and R* are absent, and when L is N, one
of R43, R* is absent.

[0268] In some embodiments R*® is hydrogen. In other embodiments —K(R*)RY) is
—(CHy)-. In other embodiments when p is not 0, R* and R* are hydrogen in each
occurrence. In other embodiments when q is not 0, —L(R43)(R44)— is —CHpy- in each

occurrence.
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[0269] In preferred embodiments G is —CO,H. In other preferred embodiments K
and/or L. are C. In other preferred embodiments q or p is 0. In still other preferred
embodiments p + q is an integer ranging from 1 to 4.

[0270] In some embodiments A or a subunit thereof has the structure of -NH-C;-Cyg
alkylene-C(=0)-, -NH-C;-Cj¢ alkylene-NH-C(=0)-C;-Co alkylene-C(=0)-, -NH-C;-Cyo
alkylene-C(=0)-NH-C,-Cyp alkylene (C=0)-, -NH-(CH,CH,0)-CHy(C=0)-, -NH-(C5-Cy
carbocyclo)(C=0)-, -NH-(arylene-)-C(=0)-, and -NH-(C5-Cg heterocyclo-)C(=0).

[0271] In other embodiments A or a subunit thereof has the structure of

I
—é—NH—R"’—C—E—

-C-Cyoheteroalkylene-, -Cs-Cgheterocyclo-, -C;-Cjg alkylene-arylene-, -arylene-C;-

wherein R" is -C;-Cyp alkylene-, -Cs-Cgcarbocyclo-, -arylene-,

Cjoalkylene-, -C;-Cj alkylene-(Cs-Cgcarbocyclo)-, -(Cs-Cg carbocyclo)-Ci-Cyp alkylene-, -
C1-Cjp alkylene-(C5-Cg heterocyclo)-, -(Cs-Cs heterocyclo)-C;-Cy alkylene-, -
(CH,CH»0).10(-CH3)1.3-, or -(CH,CH,;NH)_1o(-CH>)3-. In some embodiments, RYis -
C1-Cjp alkylene- or -C;-Csoheteroalkylene-. In some embodiments, RBis -C1-Cro
alkylene-, -(CH,CH»0);.10(-CHy)13-, or -(CH,CH,NH).10(-CHj3);3-. In some
embodiments, R" is -C-Cy, alkylene-polyethylene glycol, or polyethyleneimine.

[0272] In more preferred embodiments A or a subunit thereof corresponds in structure
to an alpha-amino acid-, a beta-amino acid moiety, or other amine-containing acid. Other
embodiments of A and subunits A; and A, are described in embodiments for Lz-L, as
Linker units.

[0273] In some embodiments, Y moieties are capable of undergoing a 1,4- or 1,6-
elimination reaction subsequent to enzymatic processing of W covalently bonded to Y
(i.e., Y is comprised of an SI). In some embodiments SI of Y arranged linearly in L, has

the structure of:
72—78

/

4 4<\ :/ _E_J\ /

[0274] wherein V, Zl, 7% and 7° independently are —C(R24): or —-N=; U is -O-, -S- or
-NR?)-;
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[0275] R* independently are hydrogen, halogen , -NO,, -CN, —ORZS, —SR26, -
N(R*)R?), optionally substituted C;-Cg alkyl, or -C(R*)=C(R*)-R*!, wherein R is
hydrogen, optionally substituted C;-Cg alkyl, optionally substituted aryl or optionally
substituted heteroaryl, R* is optionally substituted C;-Cg alkyl, optionally substituted aryl
or optionally substituted heteroaryl, R* and R® independently are hydrogen, optionally
substituted C;-Cs alkyl, optionally substituted aryl or optionally substituted heteroaryl or
both R*” and R* together with the nitrogen to which they are attached comprises a 5- or 6-
membered heterocycle, R” and R* independently are hydrogen, or optionally substituted
C1-Ce alkyl, and R*' is hydrogen, optionally substituted C;-Cy alkyl, optionally substituted
aryl, optionally substituted heteroaryl, -C(=0)OR™ or -C(=0)NR?, wherein R* is
hydrogen, optionally substituted C;-Cg alkyl, optionally substituted aryl, or optionally
substituted heteroaryl, R® and R’ independently are hydrogen or optionally substituted C -
Ce alkyl; and R’ is hydrogen or is halogen, -NO,, -CN or other electron withdrawing group
or is an electron donating group,

[0276] provided that no more than two of R are other than hydrogen;

[0277] wherein J is —O—, S-, or —N(R33)—, wherein R* is hydrogen or methyl;

[0278] wherein the wavy line to E represents covalent bonding of E to a functional
group of W that inhibits the electron donating ability of E sufficiently to stabilizes the
arylene moiety of SI to 1,4- or 1,6-elimination and wherein enzymatic processing of W
results in dis-inhibition of that ability to trigger the elimination that releases an active drug
moiety bonded to Y (e.g., when E is bonded to the carbonyl moiety of a carbonyl-
containing functional group of W);

[0279] wherein upon 1,4- or 1,6-elimination a tertiary amine-containing compound
within D™ is released.

[0280] In preferred embodiments when Sl is arranged linearly in L, with respect to W

and D* ST has the structure of

V— R® RO 72— R® RO
_§_J —%—J
\ / \ \ / \
[0281] R , R or
— RY RS
_E_J
\21 / D*

[0282] R
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[0283] In preferred embodiments —J- is —O- or —-NH- and V, 7 or 7% is :C(R24),
wherein R is hydrogen or an electron donating group. In other preferred embodiments R®
and R’ are hydrogen and V, 7! or 77 is =CH-. In other preferred embodiments —J- is -NH,
V, 7' or 7*is =CH- and R’ is hydrogen or an electron donating group.

5 [0284] In other embodiments W-Y is arranged orthogonally in L, (i.e., is =Y (W)-
within the Linker unit) wherein SI of Y is bonded to a glycoside-bonded carbohydrate
moiety having a recognition site for a glycosidase wherein the orthogonal arrangement

involving Sl is typically represented by the structure of

OH
HO OH
RE R°
R o E b*
vl
%—J—<\ 7°
~
[0285] R wherein E is bonded to one of V, Z!, 77,
10 provided that the other V, Zl, 72 (i.e., not bonded to E) is defined by :C(R24)— or =N-, or

SI is represented by the structure of

R8
OH
V— HO OH
Ty
HO R 0 E
E
V —— RE R®
HO
0 —%—J \ /
HO z b
[0286] R or R ,

[0287] wherein V, Z' and 7’ independently are —C(R**)= or -N=; R* independently
are hydrogen, halogen, -NO,, -CN, -OR”, -SR*, -N(R*")(R*®), —-C(R*)=C(R™)-R* or

RQ
D*
23
R

15 optionally substituted C;-Cs;
[0288] wherein R” is hydrogen, optionally substituted C;-Cg alkyl, optionally
substituted aryl or optionally substituted heteroaryl; R* is optionally substituted C;-Cg

alkyl, optionally substituted aryl or optionally substituted heteroaryl, and R*’ and R*®
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independently are hydrogen, optionally substituted C;-Cg alkyl, optionally substituted aryl
or optionally substituted heteroaryl or both R*” and R*® together with the nitrogen to which
they are attached comprise a 5- or 6-membered heterocycle, R” and R* independently are
hydrogen, or optionally substituted C;-C¢ alkyl, and R’ is hydrogen, optionally
substituted C;-Cs alkyl, optionally substituted aryl, optionally substituted heteroaryl, -CN,
-C(=0)OR’? or -C(=0)NR?*; wherein R* is hydrogen, optionally substituted C;-Cg alkyl,
optionally substituted aryl, or optionally substituted heteroaryl;

[0289] R® and R’ independently are hydrogen or optionally substituted C-Cg alkyl;
R’ is hydrogen or is halogen, -NO,, -CN or other electron withdrawing group, or is an
electron withdrawing group; R¥ is —CH,OH, —-CO,H; E is —O- or -NH-; J is -NH-; and D*
is as defined in embodiments described for quaternized drug units.

[0290] In preferred embodiments when W-Y is arranged orthogonally in L, ST of Y

has the structure of
R R® R R®

D* D*

HO HO

HO HO
R45 or R45

[0291] In preferred embodiments —E- is —O- or -NH- and V or 77 is =C(R*"), wherein
R* is hydrogen or an electron withdrawing group. In other preferred embodiments R® and
R’ are hydrogen and V, 7! or 7%is =CH-. In other preferred embodiments —J- is —-NH, V,
7! or 7?is =CH- and R’ is hydrogen or an electron withdrawing group.

[0292] 1.3 Lg-L, as Linker units

[0293] The quaternary drug unit (D) attached to any of the above SI moieties
disclosed herein can represent any quaternized cytotoxic, cytostatic, immunosuppressive
or anti-inflammatory drug having a tertiary amine moiety (i.e., D" is a quaternized tertiary
amine-containing drug) whose quaternized nitrogen is attached to the benzylic position of
an SI moiety.

[0294] In some embodiments -Ly-Lo-D* or Ly -L,-D* has the structure of
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e R R
\V—72 V—
\ D+ +
\
—%—Lb—Q1—J—<\ ,Z° L,—Q'—J \
\
21_< Q? Z;
R

[0295] wherein the wavy line to Ly indicates covalent binding to a targeting moiety of

or R’

alLDC, Q1 is Ay-Wy, wherein A is an optional Stretcher unit, optionally comprised of two,
three or four subunits and the subscript ais 0 or 1; Q2 is W'-E-, wherein Qz, when

present, is bonded to V, Zl, 7% or Z3; W, and W', are Cleavable units; wherein W, of Q1
is capable of selective cleavage by a protease produced by abnormal cells targeted by the
targeting moiety in comparison to circulating serum proteases, or by glutathione through
disulfide exchange, or is more reactive to hydrolysis under lower pH conditions present in
lysosomes in comparison to physiological pH of serum and W-E of Q’is cleavable by a
glycosidase, wherein the subscript w is O or 1 and w' is O or 1, wherein w + w' is 1 (i.e.,
one and only one W is present); V, Zl, 7% and 7 are =N- or :C(R24)—, wherein R* is
hydrogen or alkyl, alkenyl or alkynyl, optionally substituted, or halogen, -NO,, -CN, or
other electron withdrawing group or is an electron donating group, -Q%, or —-C(R*(R’)-D*,
provided that when w'is 1 Q? is absent and one and only one R* is —C(R*)(R®)-D" so that
—C(R*R’)-D"is bonded to one of V, Z', 7%, 7? and the Q'-J- and —C(R*)(R®)-D*
substituents are ortho or para to each other,

[0296] provided that when w' is 1 one any only one R* is —C(R*(R”)-D" so that —
C(RS)(Rg)—D+ is bonded to one of V, Z', 7%, 7’ and one and only one other R*is Q2 so that
Q2 is bonded to another one of V, Z', 72, 7°, and the Q2 and —C(RS)(Rg)—D+ substituents
are ortho or para to each other; R® and R’ independently are hydrogen, alkyl, alkenyl or
alkynyl, optionally substituted, or aryl or heteroaryl, optionally substituted; E and J
independently are —O-, -S- or ~N(R¥)-, wherein R* is hydrogen or optionally substituted
alkyl; D represents a structure of a quaternized tertiary amine-containing drug D; and p is
a number ranging from 1 to 24; wherein said protease cleavage, disulfide exchange,
hydrolysis or glycosidase cleavage results in expulsion of D from D™,

[0297] In preferred embodiments, -Ly-Lo-D* or Ly -Lo-D* has the structure of:
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L, L,
A A
V_22 D* V— Z2 +
— —L,—Q'—J Ql—J
4<\ 4<\
Rg R9
R’ or R' R

[0298] wherein V, 7! and 77 are independently =N- or :C(R24)—, wherein R24,
independently selected, is hydrogen, optionally substituted alkyl or an electron donating

group, and R® and R’ independently are hydrogen or optionally substituted alkyl and J is —

5 O- or -N(R*), wherein R* is hydrogen or lower alkyl.
[0299] In other preferred embodiments, -Ly-Lo-D* or Ly -Lo-D* has the structure of:
L, D+ LO-D+
\V ——7? V—7?

R R

[0300] wherein V, 72 and 7° are independently =N- or :C(R2 )-, wherein R24,

independently selected, is hydrogen, optionally substituted alkyl or an electron donating
10 group, and R® and R’ independently are hydrogen or optionally substituted alkyl and J is —

O- or -N(R*), wherein R* is hydrogen or lower alkyl.

[0301] In other preferred embodiments, -Ly-L,-D* or Ly -Lo-D* has the structure of:

L, Lo
A
A
- — r M
V— D* Ve— D*
—%—Lb—Aa—J4<\ Lb'—Aa—J4<\
z! / rRé R® z! Rt R°
R or R ,
15 [0302] wherein V is =N- or =C(R*")-, wherein R** is hydrogen, optionally substituted

alkyl or an electron withdrawing group, Z' is =N- or =C(R*)-, wherein R** is hydrogen,

optionally substituted alkyl or an electron donating group and R® and R’ independently are
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hydrogen or optionally substituted alkyl and J is —O- or ~N(R™), wherein R* is hydrogen
or lower alkyl.
[0303] In more preferred embodiments of the above 14-Lo-D* or Ly -Lo-D* structures

comprised of Q% V is =C(R™)-, wherein R* is hydrogen, halogen or -NO,.

5 [0304] In other preferred embodiments, -Ly-L,-D™ or Ly -Lo-D* has the structure of:
L,-D* L,-D"
A
r A e A N
R8 R R8 R®
D* Dt
V— V—
—%—Lb—Aa—J—< Q? Lb'—Aa—J—< Q?
\21 / \Z1 /
R or R ,

[0305] wherein V and 7! are independently =N- or :C(R24)—, wherein R*,
independently selected, is hydrogen, optionally substituted alkyl or an electron donating
group and R® and R’ independently are hydrogen or optionally substituted alkyl, J is —O-

10 or -N(R™), wherein R* is hydrogen or lower alkyl and R’ is hydrogen or an electron
withdrawing group.

[0306] In other preferred embodiments, -Ly-Lo-D" or Ly -Lo-D™ has the structure of’

R RO
R® o R® o
—%—Lb—Aa—J \ 73 L,—A,—J \ 73

21—</ z1—</
R’ '
N J N R
Y h'd
L,-D* or L,-D"

[0307] wherein 7' is =N- or =C(R*")-, wherein R* is hydrogen, optionally substituted
15 alkyl or an electron donating group, 7’ is =N- or =C(R**)-, wherein R* is hydrogen,
optionally substituted alkyl or an electron withdrawing group, and R® and R’
independently are hydrogen or optionally substituted alkyl and J is —O- or ~N(R™),
wherein R* is hydrogen or lower alkyl, and R’ is hydrogen or an electron donating group.
[0308] In more preferred embodiments of the above -Ly-Lo-D™ or Ly, -L,-D* structures

20 comprised of Q% Z° is =C(R*)-, wherein R* is hydrogen, halogen or -NO,.
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[0309] In other preferred embodiments, -Ly-L,-D* or Ly -Lo-D* has the structure of’

R® R R R
D* .
D
V —
V—
—S5—L,—A,—J z3
% b \ / Ly —A,—J \ /23
2
Q R . o - )
N\ J
Y Y
L,-D" or L,-D* ,

[0310] wherein V and 7> independently are =N- or :C(R24)—, wherein R?*,
independently selected, is hydrogen, optionally substituted alkyl or an electron donating

5 group, R® and R? independently are hydrogen or optionally substituted alkyl, and J is —O-
or -N(R™), wherein R* is hydrogen or lower alkyl, and R’ is hydrogen or an electron

withdrawing group.
[0311] In some embodiments Lg-L,-D* (i.e., -Ly,-Lo-D* or Ly’ -L,-D*) has the structure

of
L, Lo
A
A
r N 4 . o
—72 D* —4
L, —Ql—1J
— —Lb—Q1—J4<7 b
g \ / \z / RS RO
Z1 R8 R9 1
\ -~ \ Y - /
Y
10 Lg-L, ’ Lg-L,
L, Lo
A
A
r N r N
V_ D+ V_
L,—Q'—1J
_ —Lb_Q1—J4< b ‘<
% \ / \z / RE R®
Z’I RS R9 1
N -~ N Y - /
Y
Lg-L, Lg-L,
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L Lo
° A
r A ~ r N
vV ——72 D* V=2 p*
—E—Lb_Q1—J Ly ——Q'—J \ /
\ / R8 Rg R8 RQ
, R’
I\ R \ J
Y Y
Lg-L, Lg-L,

or
[0312] wherein V, 7! and 77 independently are =N- or :C(R24)—, wherein R24,
independently selected, is hydrogen, optionally substituted alkyl or an electron donating
group, R® and R’ independently are hydrogen or optionally substituted alkyl, and J is —O-
5 or -N(R*), wherein R” is hydrogen or lower alkyl, and R’ is hydrogen or an electron
donating group.
[0313] In preferred embodiments, at least one of V, Zl, Zz, VAR any one of the above
Lr-Lo-D* (i.e., -Ly-Lo-D™ and Ly’ -Lo-D7) structures is -CH= or is not =N-.
[0314] In more preferred embodiments Lg-L,-D* (i.e., -Ly-Lo-D* or Ly’-Lo-D™) has

10 the structure of
L Lo
’ A
p A N r N\
% p* V= >
—§—Lb_Q1_J Ly——Q'—J \ /
\ / RE RO R R®
N R ) \§ R J
Y Y
Lg-L, ’ Lg-L,
L Lo
° A
A r N
'd N\ o D+
—%—Lb_Q1—J \ / Ly——Q'—J \ /
Z R RY Z RE  R®
g RO N\ R J
Y Y
LR-LO LR-LO

[l
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L Lo
° A
AL r N
r N . o
—7? D -
—E—Lb_Q1—J Ly ——Q'—J \ /
\ / R8 Rg R8 RQ
U RO N R J
h'd Y
Le-L, Lg-L,

or

[0315]

wherein V, 7! or 77 is =N- or :C(R24)—, wherein R24, independently selected,

is hydrogen, optionally substituted alkyl or an electron donating group, R®* and R’

independently are hydrogen or optionally substituted alkyl, and J is —O- or ~N(R™),

5 wherein R* is hydrogen or lower alkyl, and R’ is hydrogen or an electron withdrawing
group.
[0316] In more preferred embodiments R® and R9, in the any one of the above Lg-L,
structures comprised of Q', are hydrogen. In other more preferred embodiments in the any
one of the above Lr-L, structures comprised of Ql, Vv, 7 or 77 is :C(R24)—, wherein R* is
10 hydrogen or an electron donating group. Thus, some of those more preferred embodiments
have the structure of
D* D*
—%—Lb—Q1—J Ly Q'—J
: RE R® : RE R°
R , R
V— D" V— D"
—g—Lb—Q1—JQJ Ly—Q'— Q—/
R’ , R ,
_ D* _ D*
—%—Lb—@—J Ly—Q'—J
N4 N4
R , R ,
—27 p* —7? p*
ngcﬂJQ—/ Ly’ Q1J4<\:%—/
15 R or R .
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[0317] In other more preferred embodiments, A in Ql, when A is present (i.e., ais 1)
in any one of the above Lg-L, structures comprised of Q', corresponds in structure to an
amine-containing acid wherein the carboxylic acid terminus of the amine-containing acid
is bonded to J as an ester or amide and its N-terminus is bonded to L, or Ly’ through a
carbonyl-containing functional group.

[0318] In other embodiments Lg-Lo-D* (i.e., -Ly-Lo-D* or Ly’ -Lo-D™) has the structure
of

RS R RE RY

D* D*

Lg-L,-D" or L,-Ly-D'

[0319] wherein V, Z! or Z* is =N- or :C(R24)—, wherein R, independently selected,
is hydrogen, optionally substituted alkyl or an electron donating group, R%and R’
independently are hydrogen or optionally substituted alkyl, and J is —O- or -N(R*),
wherein R* is hydrogen or lower alkyl, and R’ is hydrogen or an electron withdrawing
group.

[0320] In more preferred embodiments R® and R9, in the any one of the above .g-L,

structures comprised of Q?, are hydrogen. In other more preferred embodiments V or 77 is
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=C(R*)-, wherein R* is hydrogen or an electron donating group. Thus, some of those

more preferred embodiments have the structure of

RE RS RE R
D* D*
—%—Lb—Aav—J Ly——A,—J
Q? R , Q? R ,
D* D*
V— V—
—%—Lb—Aav—J \ / L —A,—J \ /
Q? R , @? R ,
D* D*
%LbAaJﬁg\:/gzj Ly——Ay—J \ / 7
5 Q? R' or @? R X
[0321] In other more preferred embodiments, A, when A is present in any one of the
above Lg-L, structures comprised of Qz, corresponds in structure to an amine-containing
acid wherein the carboxylic acid terminus of the amine-containing acid is bonded to J as
10 an ester or amide and its N-terminus is bonded to Ly or Ly’ through a carbonyl-containing

functional group. In particularly preferred embodiments , -Ly-A- or Ly’-A in any one of
the above -Ly-Lo-D™, Ly -Lo-DV or Lg-Lo-D embodiments has the structure of M'-A, M-
A-Ao-, M2-A or Mz—Al—Ao— represented by:

0
~ Ra1 Ra1
3 N—(-—Re2 | N—{Re2
R [CRODRLHEI$— R [C(ROV(RP")],[HE]—$—
\V\O/ N v J \\\OJ N v J
Ly (=M?) A L' (= M) A
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0] 0
~ ; Ra1 Ra1
N—-Ra2 | N—R
R [C(Rb1)(Rb1)]m[HE]—A0—§— R [C(Rm)(Rm)]m[HE]_Ao_%—
0 J O J
Y '
A or A
[0322] wherein A; and A, are subunits of A, L;, is a succinimide (Mz) moiety and 1’

is a maleimide moiety (M"), wherein -[C(R")(R")],,-[HE]- is A or a subunit (A;) of A; R
and R™ independently are hydrogen or optionally substituted alkyl; R* is hydrogen, lower
alkyl or BU; HE is an optional hydrolysis enhancer (HE) unit; m is an integer ranging
from 0 to 6; each R independently is hydrogen, optionally substituted C;-Cg alkyl,
optionally substituted aryl or optionally substituted heteroaryl, or two R together with the
carbon(s) to which they are attached comprise a C;-Cg cycloalkyl or one R" and HE
together with the carbon to which they are attached comprise a 5 or 6-membered
cycloalkyl or a 5- or 6-membered heterocycloalkyl and the other R is hydrogen,
optionally substituted C;-Cs alkyl, optionally substituted aryl or optionally substituted
heteroaryl; BU is a basic unit having the structure of —[CRHRHT-[CRHR)],-
N(R*)(R*), whereinnis 0, 1, 2 or 3, R independently are hydrogen or lower alkyl or two
R! together with the carbon to which they are attached comprise a C3-Cy cycloalkyl, R
independently are hydrogen, optionally substituted C;-Cg alkyl, optionally substituted aryl
or optionally substituted heteroaryl, or two R’ together with the carbon(s) to which they
are attached and any intervening carbons define a C;-Cs cycloalkyl, or one R' and one R?
together with the carbons to which they are attached and any intervening carbons comprise
a 5- or 6-membered cycloalkyl and the remaining R' and R? are as defined; R* and R*
independently are hydrogen or optionally substituted C;-Cg alkyl or R* and R” together
with the nitrogen to which they are attached comprise a 5- or 6-membered
heterocycloalkyl; and wherein a sulfhydryl moiety of an targeting moiety is bonded to M?
as indicated by the wavy line to the succinimide moiety and wherein the wavy line to HE
(or to [C(R")(R"")],, when HE is not present) indicates covalent binding to another
subunit of A or to W in those embodiments where Q) is present or to V, Zl, 7> or 77 of an
SI moiety in those embodiments where Q, is present.

[0323] In those embodiments —L;, and L, are referred to as succinimide (Mz) moieties
and -Ly-A-, Ly -A, -Ly-Aj- or Ly’ -A corresponding to them are referred to as succinimide-
containing moieties, which are representative Lgg moieties.
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[0324] In other particularly preferred embodiments , -Ly-A- or -Ly-Aj-A, in any one
of the above L,-containing embodiments has the structure of M3-A or M3—A1—A0

represented by:

Lo (=M34)
Is A N
O | Ra1
0O R Ra’ wn H
HO [C(RPD(R®)] [HE]_§_ " [C(Rb”(RM)]m[HE]_E_
0 w i y u R O AN J
Y A Y
5 A Ly, (=M°B) A
(@) R H Rat
N—-Re2
HO b1)/pb1 A i
s [C(R®V(R*)m[HE]—A, §
0 . ~ J
N A1Y J
A or
O . H R
N—R22
HO C(RO(RET _ _§_
[C(RPV(R)m[HEI—A,
R 0 " Y,
1
N\ AY J
A
10 [0325] wherein A; and A, are subunits of A, and M and M are regioisomers of M

and wherein the variable groups and connectivity to a sulthydryl group of a targeting
moiety and HE (or [C(Rbl)(Rbl)]m) are as defined for the corresponding succinimide-
containing moieties shown immediately above. In the present embodiments L, is referred
to as a succinic acid-amide (M3) moiety and -Ly-A-, Ly’-A, -Ly-Aj- or Ly’-A; are referred

15 to as succinic acid-amide-containing moieties, which are representative Lg moieties.
[0326] In any one of those -Ly-A-, Ly’ -A, -Ly-Aj- and Ly -Aj or Ml—A, Ml—Al—Ao—,
MZ—A, Mz—Al—Ao—, M°>-A and M3—A1—A0 embodiments each R® independently is preferably
hydrogen or lower alkyl and m is O or 1, R* is preferably hydrogen, lower alkyl or BU or
R* is preferably hydrogen.

20 [0327] In any one of the above embodiments comprised of Q' in which Q' is

comprised of A or Aj-A,, preferred embodiments are those where W of Q1 is bonded to A
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or A, through an amide functional group. In those embodiments preferably A, A; and A,
have independently selected structures corresponding to amine-containing acids as
described herein for stretcher unit embodiments. In any one of the above -Ly-A-, Ly’-A, -
Ly-Ag- and Ly’-A| embodiments comprised of A or A, A and A preferably have
structures corresponding to amine-containing acids as described herein for stretcher unit
embodiments wherein A is bonded to W or A; is bonded to A, through an amide
functional group. In any one of the above Ml—A, Ml—Al—Ao—, MZ—A, Mz—Al—Ao—, M>-A and
M3—A1—A0 embodiments, preferably A, A; and A, have independently selected structures
corresponding to amine-containing acids as described herein for stretcher unit A and
subunit A, embodiments. In any one of the above Lgg or Lg embodiments that are
comprised of -A(BU)- or -A;(BU)- moieties, A and A preferably have structures
corresponding to amine-containing acids substituted with BU, and are therefore diamino-
containing acids as described herein for stretcher unit and basic unit embodiments. In Ml,
M? and M’-containing moieties having A or A; moieties corresponding in structure to an
amine-containing acid, the amine nitrogen of the amine-containing acid is incorporated as
the imine nitrogen of the M" or M? ring system or the amide nitrogen of the M> moiety. In
Lss or Ls-containing moieties the N-terminal amine nitrogen of the diamino-containing
acid is incorporated as the imine nitrogen of the M’ or M* ring system or the amide
nitrogen of the M’ moiety. Preferably for any one of the above M', M? and M3—containing
moieties or Lgg or Lg-containing moieties the carboxylic acid of the amine-containing acid
or the diamino-containing acid is incorporated into an amide functional group to A, for
those moieties comprised of Aj-A- or to W for those moieties comprised of A when A, is
not present.

[0328] In other preferred embodiments W is comprised of a dipeptide recognized by a
cathepsin protease, wherein the dipeptide is bonded to J of SI through another amide
functional group, wherein the cathepsin is capable of cleaving the amide bond of W to SI
to cause fragmentation of SI to release D from D bonded to SI.

[0329] In those and any one of the above embodiments comprised of HE, HE is
preferably —C(=0)-. In any one of the above embodiments where W of Q; is comprised of
a dipeptide that is recognized by a cathepsin protease, preferred dipeptides have the

O
H
e
”~
R34

R35
%

O wherein R* is benzyl, methyl, isopropyl,

Iz

structure of

91



10

15

WO 2016/040684 PCT/US2015/049494

it
N\

isobutyl, sec-butyl, -CH(OH)CHj3 or has the structure of N and R* is
methyl, (CH2)4-NHp, -(CH2)sNH(C=0)NH,, (CH»);sNH(C=NH)NH,, or -(CH;),CO,H,
wherein the wavy line at the dipeptide N-terminal indicates covalent binding to A or to Ly
or Ly and the wavy line at the dipeptide C-terminal indicates covalent binding to J of an
SI moiety.

[0330] In preferred embodiments comprised of Ql, 1y-Lo-D* or Ly -Lo-D has the

structure of:

0 R35
H
N J V\
_E—Lb_m—Ao/ N)\’( X2
" |
R34 o) Z4 / D*
RS
R R or
o) R35
H
N J V\
Ly——n—hS N)\’( i
" |
R34 (o] Z4 / D
RS
R' R®
[0331] wherein A and A, are subunits of A, wherein A, is an optional subunit (i.e.,

Aj becomes A when A, is absent), wherein R*is methyl, isopropyl or -CH(OH)CHj3 and
R® is methyl, -(CH,);NH(C=0)NH, or -(CH,),CO,H, wherein R’, R®, R?, I, V, Z" and 7?
are as previously defined for Formula I. In more preferred embodiments R® and R’ are
hydrogen. In other more preferred embodiments J is -NH-. In still other more preferred
embodiments J, V, 7! and 7? are each —-CH=. Also more preferred are those embodiments
wherein Ly’ has the structure of a maleimide moiety (Ml) or wherein L, has the structure
of a succinimide moiety (M?) or an succinic acid-amide (M) moiety.

[0332] In other preferred embodiments comprised of Q'a Ligand Drug Conjugate or

a Drug Linker compound of formula Lg-Lo-D* has the structure of
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¢ D+
H

[0333] or,

D"
Ly ——A;—W,,——N

wherein the subscript w is 1, 2, 3 or more,

preferably 2, and wherein W consists or is comprised of a dipeptide wherein the dipeptide
are sequential Amino Acid subunits of Wy, wherein the dipeptide subunit is at the distal
end of Wy, (i.e., the dipeptide has the formula of -W,-W ) and the indicated bond is an
amide bond specifically cleavable by an intracellular protease in comparison to freely
circulating serum proteases. In some embodiments when the subscript a is 1 the Stretcher
unit (A) is a Branching unit. In other embodiments when A, is comprised of a Branching
Unit (B) and the subscript a is 2 or more, B is preferably at the distal subunit of A,. In
other embodiments B is preferably connected to the proximal end of Wy, and B is
preferably at the distal end of A, (e.g., B is Ao when A, is -Aj-Ap- or A, 1S -Aj-Ap-B-)
For any one of those embodiments the Branching Unit is substituted by a Solubilizing
Unit.
[0334] In more preferred embodiments A or A; and A, in -A;-Ao- are independently

represented by structures (3) or (4):

R¥® R4 41 0 R¥ R4 R R4 Q
R G
R} YA RY/
(555\ N P K 14 =~ CeS\ N q =~
| IN /N |
R38 Rit RZ\Res R4 R38 R® G \R® R
03 N C))

[0335] wherein the wavy line to the carbonyl moiety of either structure represents the
point of attachment of A or A,to W or A to A, preferably through an amide functional
group and wherein the wavy line to the amino moiety of either structure represents the
point of attachment of A or A to L, or Ly’ or to a carbonyl-containing functional group of
A preferably forming an amide functional group; wherein the variable groups are as
previously defined for structures representing A. In preferred embodiments L. is absent
(i.e., q is 0) and G is hydrogen, BU, —-CO,H or —-NH, or the side chain of a naturally

occurring amino acid such as aspartic acid, glutamic acid or lysine. In other preferred

93



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

embodiments 1. and K are carbon and R41, R42, R* and R* in each occurrence is
hydrogen. In other preferred embodiments R**-R* in each occurrence is hydrogen. Other
preferred embodiments have structure (3) wherein K is nitrogen and one of R, R* s
absent and the other is hydrogen. Other preferred embodiments have structure (4) wherein
ris 1, K is nitrogen and one of R*, R* is absent and the other is hydrogen. In other
preferred embodiments p and q of structure (3) are O or q and r of structure (4) are (). Other
preferred embodiments have structure (3) wherein p and q are both 0 and K together with
R* and R* is —C(=0)-. Other preferred embodiments have structure (4) wherein q is 1
and L together with R* and R* is -C(=0)-.

[0336] Structure (3) and (4) also represent preferred embodiments for W in —W3-W-
Wi- and a Branching unit provided in the latter case G is—CO,H or -NH, or the side chain
of a naturally occurring amino acid such as aspartic acid, glutamic acid or lysine.

[0337] In more preferred embodiments A, A; or A, has the structure of (3a) or (4a)

R42 or

(3a) q (4a)

R38 R41

wherein por qis O or 1.

[0338] When an Lgg or Lg moiety is comprised of A or A; preferred A or A;
structures correspond to those shown for (3), (3a), (4) and (4a) wherein R™® is absent, G is
a basic unit (BU) and the N-terminal nitrogen is incorporated into a M' or M” moiety as
the imine nitrogen of that moieties ring system or is incorporated into a M’ moiety as the
amide nitrogen of the succinic acid amide.

[0339] In other more preferred embodiments A or A and A, of A correspond
independently in structure to an alpha-amino, beta-amino or other amine-containing acid.
When an Lgg or Lg moiety is comprised of A or A, preferred A or A| moieties correspond
in structure to an alpha-amino, beta-amino or other amine-containing acid substituted with
BU (i.e., is a diamino-containing acid), wherein the N-terminal nitrogen of the BU-
substituted alpha-amino, beta-amino or other amine-containing acid, which is represented
by A(BU) or A (BU), is incorporated into a M' or M> moiety as the imine nitrogen of that
moiety’s ring system or is incorporated into M’ as the amide nitrogen of the succinic acid

amide moiety.
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[0340] In those embodiments particularly preferred A(BU) or A;(BU) have the
structure of (3) or (3a) wherein p is 0 and G is BU or have the structure of (4) or (4a)
wherein q is 1 and G is BU. In embodiments comprised of Q' wherein A, is present,
particularly preferred amine-containing acids that correspond to A, have the structure of —
NHZ—XI—COZH wherein X! is an optionally substituted C;-Ce-alkylene, including g-amino-
caproic acid and B-amino-propionic acid.

[0341] In preferred embodiments Linker Units of LDCs and their Drug-Linker
precursors are comprised of Q; that provides a glycoside-bonded carbohydrate having a
recognition site for a glycosidase. In other preferred embodiments comprised of Q,, -L-

Lo-D" or Ly’ -Lo,-D" has the structure of’

R® R®
RS R8
D+ D+
A A v
. V— —
—%—Lb—A1—Ao—J \ /z3 Ly — Ai—A,——J \ /z3
HO g’ ) R HO ) R
2 2
HO Y S Q HO Y . Q
HO RS ) or HO RIS
[0342] wherein A and A, are subunits of A wherein A, is an optional subunit (i.e.,

when A, is absent A; becomes A), R¥ is —CH,0H or -CO,H, and RS, R9, Vv, Z3, Eand]J
are as previously defined. In more preferred embodiments, R® and R are hydrogen. In
other more preferred embodiments, E is —O-. In other more preferred embodiments J is —
NH-. In other more preferred embodiments, one or both of V and 7’ are -CH=. Also more
preferred are those embodiments wherein Ly’ has the structure of a maleimide moiety M
or wherein L, has the structure of a succinimide moiety (Mz) or an succinic acid-amide
moiety (M3). More preferred are those embodiments in which L,’-A; has the structure of
MI—AI, or Ly-Aj has the structure given above for MZ—AI or M3—A1. In any one of those
embodiments

[0343] In preferred embodiments comprised of Q, A, is present and has the structure
previously defined for (3), (3a), (4) or (4a), wherein the wavy line to the carbonyl moiety

of any one of the structure represents the point of attachment of A, to J preferably through
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an amide functional group and wherein the wavy line to the amino moiety of either
structure represents the point of attachment to a carbonyl-containing functional group of
A, preferably forming an amide functional group; wherein the variable groups are as
previously defined for structures representing A. In preferred embodiments L. is absent
(i.e., q is 0) and G is hydrogen, —-CO,H or —-NH, or the side chain of a naturally occurring
amino acid such as aspartic acid, glutamic acid or lysine. In other preferred embodiments,
L and K are carbon and R41, R42, R* and R* in each occurrence is hydrogen. In other
preferred embodiments R*®-R* in each occurrence is hydrogen. Other preferred
embodiments have structure (3) wherein K is nitrogen and one of R*, R* is absent and the
other is hydrogen. Other preferred embodiments have structure (4) whereinris 1, K is
nitrogen and one of R*, R** is absent and the other is hydrogen. In other preferred
embodiments p and q of structure (3) are O or q and r of structure (4) are 0. Other preferred
embodiments have structure (3) wherein p and q are both 0 and K together with R*' and
R* is —C(=0)-. Other preferred embodiments have structure (4) wherein q is 1 and L
together with R* and R* is —C(=0)-.

[0344] In more preferred embodiments A or A; and A, of A correspond
independently in structure to an alpha-amino, beta-amino or other amine-containing acid.
In other more preferred embodiments having an Lsg or Lg moiety that moiety is comprised
of A or A; with preferred structures corresponding to those shown for (3), (3a), (4) and
(4a) wherein R is absent, G is a basic unit (BU) and the N-terminal nitrogen is
incorporated into a M' or M? moiety as the imine nitrogen of that moieties ring system or
is incorporated into a M’ moiety as the amide nitrogen of the succinic acid amide. Other
preferred A or A; moieties for Lgs or Lg correspond in structure to an alpha-amino, beta-
amino or other amine-containing acid substituted with BU (i.e., is a diamino-containing
acid), wherein the N-terminal nitrogen of the BU-substituted alpha-amino, beta-amino or
other amine-containing acid, which is represented by A(BU) or A;(BU), is incorporated
into a M' or M* moiety as the imine nitrogen of that moiety’s ring system or is
incorporated into M? as the amide nitrogen of the succinic acid amide moiety.

[0345] In embodiments comprised of Q” wherein A, is present, particularly preferred
amine-containing acids that correspond to A, have the structure of —NHz—Xl—COzH
wherein X' is an optionally substituted C;-Cg-alkylene, including &-aminocaproic acid and
B-amino-propionic acid.

[0346] Particularly preferred are any one of the above Ly-containing embodiments

wherein the targeting moiety bonded to L is an antibody.
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[0347] 1.4 Quaternized drug units

[0348] Useful classes of tertiary amine-containing drugs include, by way of example
and not limitation those having cytostatic or cytotoxic activity on abnormal cells or normal
cells in the vicinity of abnormal cells (i.e., tumor-associated cells). In some embodiments
the tertiary amine-containing drug has cytostatic or cytotoxic activity on hyper-stimulated
immune cells. In other embodiments the tertiary amine-containing drug has cytostatic or
cytotoxic activity on tumor cells or tumor-associate cells. Such tertiary amine-containing
drugs include tubulysins, dolastatins and auristatins having an N-terminal tertiary amine
moiety, phenazine dimers, and tetrahydroquinoline-based MDR inhibitors.

[0349] 1.4.1 Quaternized dolastatins and auristatins

[0350] In some embodiments, the anti-proliferative quaternized tertiary amine-
containing drug is a tertiary amine-containing dolastatin, including dolastatin 10,
dolastatin 15 and related compounds, wherein the indicated nitrogen (1) exemplified for
dolastatin 10 and dolastatin 15 is quaternized by covalent binding to the benzylic position

of a PAB or PAB-type self-immolating moiety in L.

HsC H
3 \IN e,
HsC 0]

Me OMe O OMe O

/

Dolastatin 10

H © 0
, N
HSC\’N N, N N o) N oo,
HsC o) 0 0 o) /
o)

Dolastatin 15

[0351] In those embodiments exemplary dolastatins, which are related to dolastatin
10, are those wherein the phenyl and thiazole substituents of dolastatin 10 are replaced
with independently selected aryl or heteroaryl moieties. Other exemplary dolastatins are
related to dolastatin 15 wherein the C-terminal ester moiety is replaced by an amide
functional group wherein the amide nitrogen of that functional group is substituted with an

arylalkyl or hetereoarylalkyl moiety.
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[0352] Structures for other dolastatin-based tubulin disrupting agents are the
following wherein the indicated nitrogen (7) is quaternized by covalent binding to the

benzylic position of a PAB or PAB-type self-immolating moiety:

o]
10 H
R \L N m, Y\
Flaﬂ 1 0

OCHj OCH,

PMI&%
PR

[0353] wherein each R', R" and R™ is an independently selected optionally
substituted C;-Cg alkyl and Ar or Ar; and Ar,, independently selected, are optionally
substituted aryl or optionally substituted heteroaryl . Other peptoid mimetics of
dolastatins having a tertiary amine capable of quaternization are provided by Schmitt et al.
“Synthesis of dolastatin 15 peptoids™ Bioorg. Med. Chem. Lett. (1998) 8(4): 385-8. In
preferred embodiments R and R" are methyl. In other preferred embodiment R"%is t-
butyl. In other preferred embodiments Ar is an optionally substituted phenyl or Ar; and/or
Ar,, independently selected, are optionally substituted phenyl. In still other preferred
embodiments Ar; is phenyl and Ar;, is 2-thiazolyl.

[0354] In some embodiments, the quaternized drug is an auristatin having an N-
terminal tertiary amine whose nitrogen is quaternized by its covalent binding to the
benzylic position of a PAB or PAB-type self-immolating moiety. The syntheses and
structures of auristatins having an N-terminal tertiary amine are described in U.S. Patent
Application Publication Nos. 2003-0083263, 2005-0238649 2005-0009751, 2009-
0111756, and 2011-0020343; International Patent Publication No. WO 04/010957,
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International Patent Publication No. WO 02/088172, and U.S. Patent Nos. 7,659,241 and
8,343,928; each of which is incorporated by reference in its entirety and for all purposes.
In particular, auristatin structures and their variable groups having a tertiary amine capable
of quaternization that are disclosed in those patent documents are incorporated by
reference herein with the their disclosed auristatin structures and syntheses specifically
incorporated by reference. Exemplary tertiary-amine containing auristatins released from
LDCs of the present invention bind tubulin and exert a cytotoxic or cytostatic effect on the
desired cells (i.e., target cells) as a result of that binding.

[0355] Exemplary auristatins having a N-terminal tertiary amine are represented by
the following formula wherein the indicated nitrogen () is the site of quaternization when

such compounds are incorporated into an LDC as a quaternized drug unit (D):

R12 o) R16 CHy R|18
H
R'IO ? N N N\
N
Y N R19
R11 R13 R14 |
15
© R Ri7 O R o Dg
R12 o R16 CH, R18 o
" H
R10\ f N N N /Rzo
R11/N N z
o) R13 R14 | 15 1 D
R Ry & R17 0 R F

[0356] wherein R'" and R'" are independently C;-Cg alkyl; R" s hydrogen, C;-Cg
alkyl, C3-Cg cycloalkyl, aryl, -X'-aryl, -X'-(C3-Cs cycloalkyl), C3-Cs heterocycle or -X'-
(C5-Cg heterocycle); R is hydrogen, C;-Cs alkyl, C3-Cs cycloalkyl, aryl, —Xl—aryl, X
(C5-Cg cycloalkyl), Cs-Cg heterocycle and -Xl-(C3-C8 heterocycle); RMis hydrogen or
methyl, or R" and R' taken together with the carbon to which they are attached comprise
a C3-Cg cycloalkyl; R" is hydrogen or C;-Cy alkyl; R' is hydrogen, C1-Cs alkyl, C5-Cs
cycloalkyl, aryl, -X'-aryl, -X'-(C3-Cs cycloalkyl), C3-Cg heterocycle and -X'-(C3-Cs
heterocycle); RY independently are hydrogen, -OH, C;-Cs alkyl, Cs-Cs cycloalkyl and O-
(C1-Cs alkyl); R'is hydrogen or C;-Cg alkyl; R™ is —C(R"™*),—C(R"*),—aryl,
—C(RM*),—C(R®*),—(C3-Cy heterocycle) or —C(R*),—~C(R"*),~(C3-Cs cycloalkyl),
wherein each R"* independently is hydrogen, C;-Cg alkyl, -OH or —O-C,-Cy alkyl;
[0357] R is hydrogen, C;-Cy alkyl, aryl, C3-Cg heterocycle, -(R*'0),,-R*, and -
(RY0),-CH(R™),; R* is arylalkyl, including —~CH,Ph, hydroxylalkyl, including —
CH(CHs3)-OH or C;3-Cg heterocycle; Z is O, S, NH, or NR46, wherein R* is C,-Cg alkyl; m
is an integer ranging from 1-1000; RY is C,-Cy alkyl; R*¥is hydrogen or C;-Cg alkyl; R¥
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independently are -COOH, —(CHz)n—N(RSO)z, —(CH»),-SOsH, or —=(CH»),-S0O3-C;-Cs alkyl;

RY independently are C;-Cg alkyl, or —-(CH,),-COOH; n is an integer ranging from O to 6;

and X' is C1-C alkylene.

[0358] Some preferred auristatins having an N-terminal tertiary amine are represented
by the following formula wherein the indicated nitrogen (7) is the site of quaternization

when such compounds are incorporated into an LDC as a quaternized drug unit (D):

H
10
R \LE/ N ,/,,,h

R11 fo]

DE-Z,

Dy
[0359] wherein R and R!! are independently C;-Cs alkyl in structures Dy j, Dg,» and
Dr.1, Arin Dy or Dg is optionally substituted aryl or optionally substituted heteroaryl,
and in Dy Z is —O-, or -NH- R* is hydrogen, C,-Cy alkyl, optionally substituted aryl or
optionally substituted heteroaryl, and R*! is optionally substituted C-Cy alkyl, optionally
substituted arylalkyl or optionally substituted heteroarylalkyl.

[0360] In more preferred embodiments R'’ and R'' is methyl. In other more preferred
embodiments in Dg_; or D Ar is optionally substituted phenyl or optionally substituted
2-pyridyl. In other more preferred embodiments in Dp, R?!is X'-S-R*"?or Xl—Ar,

wherein X! is C;-Cs alkylene, R?a

is lower alkyl and Ar is optionally substituted phenyl or
heteroaryl. In other preferred embodiments —Z- is —-O- and R* is lower alkyl. In other
preferred embodiments 7. is -NH- and R is optionally substituted phenyl or optionally
substituted heteroaryl. In other embodiments R?!is —Xl—Ar, X is -NH- and R® is Ar,

wherein X' and Ar independently selected are as previously defined for R*!.
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[0361] Some preferred auristatins having an N-terminal tertiary amine are represented
by the following formula wherein the indicated nitrogen (7) is the site of quaternization

when such compounds are incorporated into an LDC as a quaternized drug unit (D):

10 L3
R\'X( /’//, HL %
N R19|3
lﬂ

OCH; OCH3 | )

5 [0362] wherein R'® and R!! are methyl, RBis isopropyl or —-CH,-CH(CH3),, and RYB
is -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,SCH3, CH(CHZCHZSCHg)C(:O)NHS—quinolyl -

N—N
AN
CH(CH,Ph)C(=0)NH-p-Cl-Ph or R'"® has the structure of Ph
[0363] Particularly preferred tertiary amine-containing auristatins incorporated into a
10 quaternized drug unit include but are not limited to, Auristatin E, Auristatin PE, Auristatin
PHE, Auristatin PYE, Auristatin EFP, Auristatin EB and Auristatin EVB.
[0364] In some embodiments an Ly’ -L,-D* moiety that incorporates a dolastatin or an

auristatin having an N-terminal tertiary amine has the structure of

| N- AWN Me OMe O OMe O Arn,
H
15 0
]
H H
(o GD;N)%NU;QKQ\WNVA
X y
0]
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_N)\Z1/ O
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| N-A-W Me OMe O OMe O

0

LR G o
_HJ\Z( o Me OMe O OMe O

| N-A-W

0

0 OH
H H
ZE AP .
0 v \j/\Nﬁ%/NI' '}l Q‘/H(N\rkp\r
A2 7Y o Me OMeO  OMeO

| N-A-W-N

0 or

[0365] wherein L’ is a maleimide moiety (Ml) and A, W, V, 7! and 72 are as
previously defined for Formula 1 and Ar, Arj, Ar,, and R are as previously defined
herein for tertiary amine-containing dolastatins and auristatins, wherein the aniline
nitrogen of SI (of which the Spacer unit Y consists) is bonded to W through a carbonyl of
10 an anilide functional group. In preferred embodiments one, two or all of V, Zl, 77 are
=CH-. In other preferred embodiments Ar or Ar; and Ar, are independently optionally
substituted phenyl. In more preferred embodiments Ar is phenyl or Ar; and Ar; are both
phenyl and V, 7" and 77 are =CH-.
[0366] In other preferred embodiments a Drug-Linker compound of formula Ly -Lo-
15 D™ having a peptide cleavable Unit wherein D is a quaternized auristatin has the structure

of one of:
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H
@
N-A-W-N o
H

Me OMe O OMe O
0
OH
H
® N
N=A-W-N 0] Me OMe O OMe O
H
0
[0367] In any one of the above embodiments comprised of a quaternized auristatin

drug unit preferred embodiments are those where Ly’ (i.e., Ml) is replaced with a Ly
moiety that is also bonded to a targeting moiety to provide an LDC wherein that Ly moiety
is an M? or M° moiety and/or A is replaced with —A;-A,, wherein A; and A, are subunits
of A.

[0368] In any one of the above L, or Ly’ -containing moieties comprised of a
quaternized auristatin drug unit corresponding in structure to Dy, Dg, Dy, Dy, Dpsor
Dges, a preferred Cleavable unit (W) is comprised of a dipeptide recognized by a
cathepsin protease capable of cleaving the anilide bond that covalently attaches W to SI.

In more preferred embodiments W is comprised of a dipeptide having the structure of

fo) R35
H
P N -
;llL N
H
R34 0

lines to A (or a subunit thereof) and Y units are as previously defined. In particularly
preferred embodiments R*is —CH(CHj3),; and R¥ is —(CH;)3-NH(=0O)NH;, or R*is -
CH(CHs;); and R¥ is —CHj3; and wherein the alpha carbons to R* and R are in the same

wherein R* and R* and attachments indicated by the wavy

absolute configuration of an L-amino acid.

[0369] In any one of the above L, or Ly’ -containing moieties comprised of a
quaternized auristatin drug unit, a preferred Stretcher unit A or a subunit thereof (i.e., Aj)
correspond in structure to an alpha amino acid, a beta amino acid or other amine-
containing acid such as an amine-containing acid having the formula of NH,-X'-CO,H
wherein X' is a C;-Cy alkylene, wherein the N-terminal nitrogen of the amine-containing
acid corresponds to the maleimide or succinimide imide nitrogen of an M' or M* moiety or

the amide nitrogen of an succinic acid-amide (M?) moiety, and the carbonyl group
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corresponds to the C-terminus of the amine-containing acid that is bonded to W through
an amide functional group. Thus, preferred M'-A-, M*-A or M>-A moieties or preferred

Ml—Al—, MZ—AI or M3—A1 moieties have the structure of

O O
0 \5;5 0
N—X14( N—X1—(
Ny iy
o) | o) ’
m{b
HO.C O HO,C 0
O 0
% HN—M% HN—X,
J"J\, or
5 \
[0370] More preferred are those A units or subunits thereof corresponding to or

derived from B-amino propionic acid, y-amino butyric acid or g-amino caproic acid. Other
preferred A or Ajmoieties correspond in structure to, or are derived from, diamino-
containing acids having the formula of NH,-C(R*)(R*)-[C(R*)(R"")].-C(=0)OH,

10 wherein R* has the formula of —-[C(R")(R"]-[C(R*(RH)],-N(R?)(R>), wherein the
variable groups are as previously defined for A(BU)- and A (BU)- moieties. More
preferred are those A or A; moieties wherein R is —CH,NH,. Thus, a preferred —A- or A;
has the structure of -C(R*)(R™)-[C(R")R")],,-C(=0)-.

[0371] In more preferred embodiments of Drug-Linker compounds of formual Ly’-Lo-

15 D" having a peptide Cleavable Unit W wherein D+ is a quaternized auristatin have the
structures of:

OH

o
H H
H T /©A/N\ ol I\'T/lle OMeO  OMeO
A HN
| N-A N\)LH&T
: 0

O R34

(@]
H
@
(w9 F @é@i@f&%wgm
H 0 Me OMe O e B
—A—| HN
QN A N\)L”/HT
(o]

o) §34
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R /N5 Me OMe O OMe O
N-A— N\)J\ /HTHN e e e A

[0372] 0
[0373] In some embodiments more preferred are Drug-Linker compounds of formula

Ly -Lo-D" having a peptide cleavable Unit, wherein D* is a quaternized auristatin and a

Stretcher Unit comprised of M! and Xl, have the structures of

H
N
Me OMe O OMe O
QN CHy~ (CHz)m——[r
R34

[¢]

(o]

IN LS,
[‘léo /Ej/\ ﬁMe OMe O OMe O \©
| N—CHp- (CHZ)m_n/
R34

0]

0 j;( n(()\f'ﬁ(
/©/\ /i‘\Me OMe O OMe O I\©
| N-CH,- (CHz)m—n’
R34

]

[0374] In any one of the above L, or Ly’ -containing moieties comprised of a
quaternized auristatin drug unit corresponding in structure to Dg, Dg, Dgy, Dg.j, Dg,or
Dpps, A may contain 2 subunits wherein -A- in the above structures is replaced by —A -
A,-, wherein A has the structure as defined above for A and wherein A, corresponds in
structure to another amine-containing acid. Preferred are —A;-A,- moieties that have the
formula of -C(R*)R*)-[C(R")R")]n-(C=0)-A,-, wherein R* has the formula of —
[CRHRH[CRHRY],-NR*)R?) wherein A, is bonded to W and A is bonded to A,
through amide functional groups and wherein the carbon having the R*' and R*
substituents is bonded to the imide nitrogen of an M' or M? moiety or to the amide
nitrogen of an amide-acid M’ moiety. In more preferred embodiments —A-A,- has the
formula of -C(R*)R™)-[C(R")R"],n-(C=0)-NH-(CH,),-C(=0)-, -C(R*}(R™)-
[CR™HR™)]u-(C=0)-NH-CH(COH)-(CHy)uy1-C(=0)- or -CR™R™)-[CRHR™) -
(C=0)-NH-(CHy)y.1-CH(CO,H)-C(=0)- wherein m is an integer ranging from O to 5 and

m’ is an integer ranging from 1 to 5 and wherein the other variable groups are as defined
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for A.In any one of the above Ly-A- or Ly’-A- containing moieties comprised of a

quaternized auristatin drug unit corresponding in structure to Dy, Dg, Dg ;. Dgs or Dy Dy

or Dpp3, particularly preferred are those wherein Ly’ is Ml, Lyisa M’ or Lyis M2 or

M’®, wherein M** and M™® are regioisomers of the succinic acid-amide moiety M’ from
5 hydrolytic ring opening of Mz, wherein MI—A—, MZ—A—, M3A—A—, M3B—A, MI—AI—AO, M>-
Aq-A,, M3A—A1—A0 or MSB—Al—AO has the structure of:

M1

o
NH,

0
NH,
| N
At
0O O

M,

——
O
3 NH,
N‘gjg
O O
MSB

/—%
O . oy NH
, HO)WNr
e
0
> NH,
N
&Ao_g_
O O ’

NH,

o ., H
@)
07 A5~

wherein the wavy lines to the carbonyl moieties indicate covalent bonding to

W and the other wavy line indicates covalent bonding to a sulfhydryl group of a targeting

10
0 g NHe
HOM N r
|
© Y Ao_g_

[0375]

moiety.
15 [0376]

Preferred embodiments of Drug Linker compounds, wherein L’ is M' and D*

is a quaternized auristatin and -A-Ao- has the structure of -CR™MR™)-[CRHR )] -
(C=0)-NH-(CH;),,»-C(=0)-, have the structures of:

0
0 H H
NH, EID:H/N,,, ,\I‘:\'(%N
| N 0 R¥® /\ |
H H\)J\ N 0 Me OMe O OMe O

§34

OH
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[0377] In other embodiments a Drug-Linker cpompound of formula Ly -1,-D*is
comprised of a quaternized dolastatin or an auristatin drug unit and a W’ unit cleavable by

a glycosidase wherein that Ly’-L,-D* moiety has the structure of:

0
| N-A—N. v ® H
NN WAAH
Z3 /\ O
0 o7 NF
OH

Me OMe O OMe O Ar,
o)
R* OH
OH ,
0
| N—A—H V. ® H i N N H Al
| \\/\N 1, H ~- r
0 oL /N 0o s} 0 ol
o)
R* OH
OH ,
0
0
H H H
N-A—N_ V. ® N, N
0 o~ N0 0 0 0
OH
o)
R*° OH
OH
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5 [0378] wherein L’ is a maleimide moiety (M"), A, V and Z’ are as previously defined

for Formula 1 and SI unit embodiments, Ar, Ar;, Ar, and R are as previously defined for
auristatin-based quaternized drug units and R¥ is —CO,H or CH,OH, wherein the aniline
nitrogen of SI as the Spacer unit Y is bonded to A through a carbonyl of an anilide
functional group. In preferred embodiments one or both of V, 7’ is =CI-.

10 [0379] In any one of the above L, or Ly’ -containing moieties comprised of a
quaternized auristatin drug and W’ as a glycosidase cleavable unit (i.e., a Glucuronide

Unit) A may contain 2 subunits wherein -A- in the above structures is replaced by —A;-Ao-
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, wherein A has the structure as defined above for A and wherein A, corresponds in
structure to another amine-containing acid. In more preferred embodiments a Ly, -Lo-D*

moiety comprised of a quaternized dolastatin or an auristatin drug unit has the structure of:

0
H
| N-A—N ® H
0 o /N0
OH

Me OMe O OMe O
0
R*° OH
o)
0 OH
A H H
~ @Ir“" j?Y@YLr”
TN
0 o N5 Me OMe O OMe O
H
AN O
R* OH
5 OH

[0380] In other preferred embodiments L’ (i.e., MY is replaced with a 1., moiety that
is also bonded to a targeting moiety to provide an LDC wherein the L, moiety is an M” or
M’ moiety. In more preferred embodiments the carbohydrate moiety covalently attached
to SI through a glycoside bond has its anomeric carbon in the B-configuration. In other

10 more preferred embodiments R 3 s -CO,H.
[0381] In embodiments having a Stretcher Unit and a Glucuronide Unit more

preferred are those that the structures of :

0O

0
H H H
N-A—N ®
% /N o Me OMe O OMe O

R :

OH

0

H H H
N-A—N ®
o] o) /N0 Me OMe O OMe O \@
R45 Y OH

OH
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[0382] In embodiments having a Stretcher Unit comprised of M! and X' and a
Glucuronide Unit more preferred are those that the structures of:

OH

(6]
| N=CH3~(CHz)m—] N = N
0 /\ 0 Me OMe O OMe O
0 (0]
\OH
Y OH

R45

OH

oo R R e
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o AN Me OMe O OMe O
o) (0]
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OH
[0001] wherein R* is preferably —CO,H and subscript m is 4.

O

R45

[0383] In other preferred embodiments A in any one of the above embodiments is
replaced by —A-A,- as defined herein for Ly, or Ly’ -containing moieties comprised of a

10 quaternized auristatin drug unit and a protease cleavable W unit with —A;-A,- having the
formula of -C(R*YR*)-[C(R")R")]n-(C=0)-NH-(CHy)-C(=0)-, -C(R*)R™)-
[CR")R)]w-(C=0)-NH-CH(CO2H)-(CH2)u-1-C(=0)- or -CR™)(R™)-[CR™ YR -
(C=0)-NH-(CHy)y-1-CH(CO,H)-C(=0)-. Other preferred —A-A,- moieties are as
described for the corresponding quaternized tubulysin drug units.

15 [0384] In those embodiment preferred Drug Linker compounds have the structure of
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[0385] 1.4.1 Quaternized tubulysins

R45

PCT/US2015/049494

P o

OMe O \@

5 [0386] In one group of embodiments, the quaternized drug corresponds in structure to

a tubulysin having a tertiary amine at the N-terminus, wherein the nitrogen of that tertiary

amine is incorporated into the quaternized drug unit.

[0387] In some embodiments, the quaternized drug is a tubulysin represented by

structures of the following formula wherein the indicated nitrogen () is the site of

10 quaternization when such compounds are incorporated into an LLDC as a quaternized drug

RG RZ 0
(. H /k)\
R
P ()
7
R' O RS RO R D

unit (D):
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[0388] wherein the circle represents an 5-membered or 6-membered nitrogen
heteroaryl wherein the indicated required substituents to that heteroaryl are in a 1,3- or
meta-relationship to each other with optional substitution at the remaining positions; R is
XAR*, wherein X* is —O-, -S-, -N(R*®)-, -CH,-, -(C=0)N(R*®)- or -O(C=0)N(R*®)-
wherein R*® is hydrogen or optionally substituted alkyl, R™ is hydrogen, optionally
substituted alkyl, optionally substituted aryl, or ~C(=0)R, wherein R® is hydrogen,
optionally substituted alkyl, or optionally substituted aryl or R? is an O-linked substituent;
R’ is hydrogen or optionally substituted alkyl; R*, R*, R*®, R® and R® are optionally
substituted alkyl, independently selected, one R is hydrogen or optionally substituted
alkyl and the other R’ is optionally substituted arylalkyl or optionally substituted
heteroarylalkyl, and m is O or 1. In other embodiments the quaternized drug is a tubulysin
represented by structure Dg wherein one R’ is hydrogen or optionally substituted alkyl,
preferably lower alkyl, and the other R’ is an independently selected optionally substituted
alkyl, preferably C;-C¢ alkyl and mis O or 1, preferably 1, wherein the other variable
group are as previously defined.

[0389] In some aspects, R%is XA—RZA, wherein X is -0-, -S-, —N(RZB)— -CH,-, or -
O(C=0)N(R™®)- wherein R*® is hydrogen or optionally substituted alkyl, R* is hydrogen,
optionally substituted alkyl, optionally substituted aryl, or ~C(=0)R®, wherein R is
hydrogen, optionally substituted alkyl, or optionally substituted aryl or R’ is an O-linked
substituent.

[0390] In some aspects, R%is XA—RZA, wherein X is -0-, -S-, —N(RZB)— or
«(C=0)N(R*®)- wherein R** and R*® are independently hydrogen or optionally substituted
alkyl, or R? is an O-linked substituent.

[0391] In other aspects ~N(R")(R") in Dg or Dy is replaced by ~N(R-
CH(RIO)(CHZR“) to define quaternized tubulysin drugs of formula Dy’ and Dg’:

11
RG R2 R
N N N~ R0
T 0 I |'Q7

R* R® RO D¢’
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11

o Rf R? o /[R
Ay kx)LN oo
R® ||?3 R Dy’
[0392] wherein R" is C-Cs alkyl substituted with —CO,H, or ester thereof, and R’ is

A O

R4A

hydrogen or a C;-C¢ alkyl independently selected from R orR” and R" together with
the atoms to which they are attached define a 5 or 6-membered heterocycle; and R is aryl
or 5- or 6-membered heteroaryl, optionally substituted with one or more, preferably 1 or 2,
more preferably 1, substituent(s) independently selected from the group consisting of
halogen, lower alkyl, -OH and —O-C;-Cs¢ alkyl, preferably —F, -CH3, and -OCHs; and the
remaining variable groups are as defined for D¢ and Dy.

[0393] In still other aspects one R’ in —N(R7)(R7) in Dg or Dy is hydrogen or Ci-Cg
alkyl, and the other R’ is an independently selected C;-Cy alkyl optionally substituted by —
CO;H or an ester thereof, or by an optionally substituted phenyl.

[0394] In some embodiments of structure Dg and Dy, one R’ is hydrogen and the

other R is an optionally substituted arylalkyl having the structure of:

| \_R7B
S
b5
N
[0395] o , wherein R is hydrogen or an O-linked substituent,

preferably hydrogen or —OH in the para position, and R** is hydrogen or lower alkyl,
preferably methyl; and wherein the wavy line indicates the point of attachment to the
remainder of Dg or Dy.
[0396] In preferred embodiments of structure Dg or Dy, one R’ is hydrogen, and the
other R is an optionally substituted arylalkyl having the structure of

R7B

X

R8A
[0397] 0 , wherein R”® is —=H or —OH: and wherein the wavy line

OH

indicates the point of attachment to the remainder of D¢ or Dyy.
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[0398] In other embodiments of structure Dg and Dy, one R’ is hydrogen or lower
alkyl, preferably hydrogen or methyl, more preferably hydrogen, and the other R is

optionally substituted arylalkyl having the structure of one of:

[0399] HO , wherein Z is an
optionally substituted alkylene or an optionally substituted alkenylene, R™ is hydrogen or
an O-linked substituent, preferably hydrogen or —OH in the para position, R is hydrogen
or lower alkyl, preferably methyl, and the subscript n is 0, 1 or 2, preferably O or 1; and
wherein the wavy line indicates the point of attachment to the remainder of Dg or Dyp.In
still other embodiments of structure Dg and Dy ~N(R”)(R") is -NH(C;-Cg alkyl) wherein
the C;-Cs alkyl is optionally substituted by —CO,H or an ester thereof, or by an optionally
substituted phenyl. In preferred embodiments ~N(R")(R") is selected from the group
consisting of -NH(CH3), -CH,CH,Ph, and —CH,-CO,H, -CH,CH,CO,H and —
CH,CH,CH,CO,H.

[0400] In some embodiments of structure Dg’ and Dy’ R’ and R" together with the

atoms to which they are attached define an optionally substituted 5 or 6-membered
Ry
N ;\N

0
heterocycle wherein —N(R")-CH(R'")(CH,R") has the structure of: CHs  wherein
the wavy line indicates the point of attachment to the remainder of Dg’ or Dyy’.
[0401] Some preferred tubulysins are represented by the following formula wherein

the indicated nitrogen () is the site of quaternization when such compounds are

incorporated into an LDC as a quaternized drug unit (D):

7A

%Lﬁ‘*&(

R5 R3
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R6 OR?A R
R4B
N/Y HL ‘)L
R4A R5 R3 OH
O Du
[0402] wherein the circle represents an 5-membered or 6-membered nitrogen-

heteroaryl wherein the indicated required substituents to that heteroaryl are in a 1,3- or
meta-relationship to each other with optional substitution at the remaining positions; R*
is hydrogen or optionally substituted alkyl or R along with the oxygen atom to which it
is attached defines an O-linked substituent; R’ is hydrogen or optionally substituted alkyl;
R4, R4A, R4B, R> and R are optionally substituted alkyl, independently selected; R’
optionally substituted aryl or optionally substituted heteroaryl, R* is hydrogen or
optionally substituted alkyl and mis O or 1.

[0403] In some preferred embodiments of structure D¢, Dg.1, Dy, or Dy, R*is
methyl or R** and R* are methyl. In other preferred embodiment of structure D¢’ or Dy’
R is methyl or R** and R* are methyl, In other preferred embodiments R™ is optionally
substituted phenyl. In other preferred embodiment R* is methyl in the (S)-configuration.
In still other preferred embodiments R along with the oxygen atom to which it is
attached defines an O-linked substituent other than —OH, more preferably an ester, ether or
an O-linked carbamate. In more preferred embodiments the circle represents a 5-
membered nitrogen-heteroarylene with a divalent oxazole or thiazole moiety particularly
preferred. In other preferred embodiments R* is methyl or R** and R*® are methyl. In
other preferred embodiments Ris optionally substituted arylalkyl, wherein aryl is phenyl
and R™ is optionally substituted phenyl.

In other embodiments of D¢, Dg’, Dg.1, Dy, Dy’ or Dy the circle represents a 5-

¥z
membered nitrogen heteroarylene, preferably represented by the structure XB\/)_
wherein X is O, S, or N-R” wherein R is hydrogen or lower alkyl. Preferably the
quaternized drug is a tubulysin represented by structure D¢, D¢’ or Dg.j, wherein m is 1.
More preferred are tubulysins represented by structure Dg, wherein m is 1 and the circle
represents an optionally substituted divalent thiazole moiety.
[0404] Other preferred tubulysins are represented by the following formula wherein
the indicated nitrogen () is the site of quaternization when such compounds are

incorporated into an LDC as a quaternized drug unit (D*):
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| 7B
OR2A R
o L 2 O
, N
N N =
! |/\g/ | s\/))L i
CHg R3 OH
O D¢.2
=
o OR?A L
HsC N i
3V~ ’, N
N ‘ N =
t /\ﬂ/ \))LN
. 0O | s-/ H
cHs © AR OH
O DH-2

[0405] wherein R** along with the oxygen atom to which it is attached defines an O-
5 linked substituent, preferably an ester, ether or O-linked carbamate, R? is lower alkyl or —
CH,OC(=0)R™ wherein R**is optionally substituted lower alkyl, and R™ is hydrogen or
an O-linked substituent, preferably in the para position. In more preferred embodiments,
R%is methyl or R* is methyl, ethyl, propyl, iso-propyl, iso-butyl or -CH,C=(CH3),. In
other preferred embodiments R* is methyl, ethyl, propyl (i.e., -OR** is an ether) or is —
10 C(:O)R2B (i.e., -OR™ is an ester) wherein R* is lower alkyl with R?® as methyl (i.e., -
OR? is acetate) more preferred. More preferred tubulysins having an N-terminal tertiary

amine as the site of conjugation have the structure of one of the following formulae:

O R7B
([ = H Q 0
" N
IS ARYe'
CHg R3 OH
O Dg.,
|$ZB R7B
CH,
(T . 1
m - H O
_N
IS GReYe
CHy © L R OH
O D¢
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2C 2B
RIR R7B
O @]
3 N
YN )
cHy © LR S OH
O DG-S’

[0406] wherein R”® is hydrogen or —OH, R’ is lower alkyl, preferably methyl or ethyl,
and R™ and R*C are independently hydrogen or lower alkyl. In some preferred
embodiments of any one of structures Dg, Dg.1, Dga, Dg3, Dga, Da.s, Dir, Dy and Dy,
R’ is methyl or is -CH,OC(=0)R™, wherein R* is optionally substituted alkyl. In other
preferred embodiments of any one of structures Dg’ and Dy’ R’ is methyl or is -
CH,OC(=0)R™, wherein R* is optionally substituted alkyl. In other preferred
embodiments of any one of those structures R? is —C(R™)(R’*C(=0)-XE, wherein X is —
OR™ or -N(R**)(R’"), wherein each R**, R’® and R independently is hydrogen,
optionally substituted alkyl or optionally substituted cycloalkyl. Preferably R’ is —
CR™(R™)C(=0)-NR¥)R), with each R** hydrogen, one R*“ hydrogen and the other
R*C n-butyl or isopropyl as more preferred.

[0407] In other preferred embodiments of any one of structures Dg, Dg’ Dg.1, Dga,
Dgas, Dga, Dgs, Du, Dy’, Dy and Dy, R’ is ethyl or propyl

[0408] In other preferred embodiments of any one of structures Dg.1, Dga, Dg3, Do,

N
rﬁéf &
Dg.s, Dgs, D1 and Dy, the thiazole core heterocycle S is replaced with

o U0

[0409] In some preferred embodiments of any one of structures D¢, Dg.1, Dga, Dgas,
D, D65, Dit, D1, Do, Dis and Dy, R is methyl or is -CH,OC(=0)R**, wherein R**
is optionally substituted alkyl. In other preferred embodiments of any one of those
structures R? is —C(R**)(R*)C(=0)-X, wherein X© is —OR® or -N(R¥*)(R*“), wherein
each R**, R™ and R’ independently is hydrogen, optionally substituted alkyl or
optionally substituted cycloalkyl. Preferably R” is —C(R**)(R**)C(=0)-N(R*“)(R*“), with
each R* hydrogen, one R hydrogen and the other R n-butyl or isopropyl more

preferred.
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[0410] In other preferred embodiments of any one of structures Dg.3, Dg4, Dg-s, D
Thr o O
and D4, the thiazole core heterocycle S\/)_ is replaced with O\/)_ or

[0411] In more preferred embodiments the tubulysin has structure D3 or D4
wherein m is 1, R? is optionally substituted methyl, ethyl or propyl, preferably methy],
ethyl or propyl.

[0412] In particularly preferred embodiments the tubulysin has structure Dg 3,
wherein m is 1, R? is methyl, ethyl or propyl, —OC(O)R2B is -O-C(O)H, O-C(0)-C,-Ce
alkyl or —OC,-Cg alkenyl, optionally substituted, preferably —OC(O)CHs, -OC(O)CH,CH3,
-OC(O)CH(CH3),, -OC(O)C(CHj3)3, or —OC(O)CH=CHo,.

[0413] In other particularly preferred embodiments the tubulysin has structure D¢.4,
wherein mis 1, R’ is methyl, ethyl or propyl and —OCH2R2]3 is —OCHj;, -OCH,CHs;, -
OCH,CH,CH3 or -OCH,OCH3.

[0414] Especially preferred tubulysins having an N-terminal tertiary amine as the site

of conjugation have the structure of

RZB
(\: . o\/(/ok’J:O 0
~__N, N
T o\\\..¢| s/ H OH
0 or
RZB
(\: H ojij)\’to o)
“ N, N47)k
N “” N Z N
T|/\([)r ﬁﬁ s H OH
o

[l

[0415]  wherein R” is ~CH;, -CH,CHs, -CH,CH,CHjs, -CH(CH;),, -CH,CH(CIHs),, -
CH,C(CH3;); and the indicated nitrogen () is the site of quaternization when such
compounds are incorporated into an LDC as a quaternized drug unit (D).

[0416] Other, especially preferred tubulysins having an N-terminal tertiary amine as

the site of conjugation have the structure of
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RZB
|
“ N, N47)L
N SN 2 N
T|/\([)r ‘.¢| s H OH
O or

RZB

|
~ N, N
N ﬁ C .

[0417]  wherein R*® is hydrogen, methyl or —OCHj (i.e., -OCH,R™ is a methyl ethyl,

OH
0]

’

methoxymethyl ether substituent).

[0418] In other preferred embodiments the tubulysin incorporated as D* in an LDC is
a naturally occurring tubulysin including Tubulysin A, Tubulysin B, Tubulysin C,
Tubulysin D, Tubulysin E, Tubulysin F, Tubulysin G, Tubulysin H, Tubulysin I,
Tubulysin U, Tubulysin V, Tubulysin W, Tubulysin X or Tubulysin Z, whose structures
are given by the following structure and variable group definitions wherein the indicated
nitrogen () is the site of quaternization when such compounds are incorporated into an

LDC as a quaternized drug unit (D):

R7B
IRSGNRYe
CH; = o\ R° OH
O Dg.6
[0419] TABLE 1. Some Naturally Occurring Tubulysins
Tubulysin R” R* R’
A OH C(=0)CH; CH,0C=0)i-Bu
B OH C(=0)CH;3 CH,OC=O)n-Pr
C OH C(=0)CH;3 CH,OC=0)Et
D H C(=0)CH;3 CH,OC=0)i-Bu
E H C(=0)CH;3 CH,OC=O)n-Pr
F H C(=0)CH;3 CH,OC=0)Et
G OH C(=0)CH;3 CH,OC=0)CH=CH;,
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H H C(=0)CH;3 CH,OC=0)Me
I OH C(=0)CH; CH,0OC=0)Me
U H C(=0)CH;3 H
\Y% H OH H
V/ OH OH H

[0420] In particularly preferred embodiments of structure Dg¢ the quaternized

tubulysin is Tubulysin M, wherein R’ is <CH3, R” is C(=0)CHj3 and R™ is hydrogen.
[0421] In some embodiments a L-, or its Ly’ -containing precursor, comprised of L,
and D" incorporates a tubulysin drug into the quaternary amine unit wherein Ly-, or its

Ly’ -containing precursor has a structure corresponding to any one of the —Lg-DY, Ly-Lo-DF
or Ly’-Lo-DY, Lgs-Lo-D*, Ls-D*, M'-A, M>-A, M*-A, M'-A|, M?-A, M*-A| M'-ABU),
M2-A(BU), M*-ABU), M'-A;(BU), M*-A(BU) or M*-A (BU) moieties described herein
wherein D" quaternized auristatin drug. In preferred embodiments a tubulysin having the
structure of Dg, Dg.1, Dg.2, Da3, DG4, Da-s, Dgs, D, Diit, Dig, Dis or Dipg replaces Dy,
Dg.1, Do, Dr, Dij or D3 in in each embodiment having that auristatin structure at the
indicated () tertiary amine nitrogen.

[0422] Thus, some preferred -Ly-Lo-D* or Ly’ -L,-D* embodiments have the structure

of:
R R? 0
7
V—72 \HL )J\H,R
1_
)

R5 R3

e O
~N N -
V=272 N N N
] |/\ﬂ/ | H
—%—Lb—Q ==\ Y RA O Rs R
z—7 R& RO

S eacay

R5 R3
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V=22 /k/k
—01—J‘<\ ﬂR“A ﬁRs ‘)L

[0423] wherein R%, R?, RY, R** R*®, R’ , R® and R’ are as described for tubulysin
drugs in free form by Dg and Dy, wherein Ly, Ly, Q4, V, 7! and 77 are as previously

5 described for embodiments of Ly, and L’ -containing moieties comprised of a quaternized
auristatin drug unit and L, and Y units thereof comprised or consisting of a SI unit, and J
is —O-, -S- or N(R*)-, wherein R” is hydrogen or optionally substituted alkyl.
[0424] Other preferred -Ly-Lo-D* or Ly’-L,-D" embodiments have the structure of:

Z
R7A
0] R2A
H
_ T/W ’ ITI
_E_Lb_Q1_J4<\ ﬂﬁm O Rgs R3
Z, R® R
10
RO R2A R7A
— 00—
Ly—Q J4<\ ﬂ R4 OH
21 R8 9 O
or
R6 R2A R7A
H
V 22 R4B®/\H/N,IIHL .)J\
—Q1—J4<\ 4A O g R3 OH
[0425] wherein RZA, RS, R4, R4A, R4B, R5, R6, R™ and R*” are as described for
tubulysin drugs in free form by Dg.; and Dyp g, wherein Ly, Ly, Qp, V, 7! and 77 are as
15 previously described for embodiments of L, and Ly’ -containing moieties comprised of a

quaternized auristatin drug unit and L, and Y units thereof comprised or consisting of a SI

unit, and J is —~O-, -S- or N(R¥)-, wherein R* is hydrogen or optionally substituted alkyl.
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[0426] In more preferred embodiments R’ is phenyl, optionally substituted with -OH
or R* is methyl. In other more preferred embodiments R* or R** and R*® are methyl. In
still other preferred embodiments J is —O-.

[0427] In other preferred embodiments -Ly-Lo-D* or L ’-L,-D™ has the structure of

:_R7B
( > 4 O OR% 0 A
m ® -
V=22 N No. N %N
_g_Lb_Q1_J4<\ ﬂCHs © o R ° " OH
Z4 R® R® t
5 0 ,
: R7B
2A
o H 0] OR 0
V_ZZ Hsc\N/\n/Nh, N /\N))LN
—E—Lb—Q1—J4<\ .. © | s/ H
/ CH A R? OH
Z R® R® N
O 2
:_R7B
R2A
V=22 N/\n/ \N/))L
—Q1—J4<\ S OH
R8 R9
O or
l_ 7B
o) R2A ! R
2 C]
v—=z2 HsC. /ﬁ]/ N \N/))L
—Q1—J~<
\ ﬂcm Wi R S OH
0]
[0428] In more preferred embodiments R’ is hydrogen or —OH in the para position.
10 [0429] In any one of the above L, or Ly’ -containing moieties comprised of a
quaternized tubulysin drug unit, Ly’ is a maleimide moiety (M"Y or L is a succinimide
(Mz) or succinic acid-amide (M3) moiety.
[0430] In preferred embodiments of any one of the above L, or Ly’ -containing
moieties comprised of a quaternized tubulysin drug, R® and R’ are hydrogen. In other
15 preferred embodiments V, 7" and 7 are =CH-. In more preferred embodiments ~OR”?is an

ester or R’ is lower alkyl. In other more preferred embodiments J is -NH-. In still more

preferred embodiments Q' is comprised of a dipeptide covalently bound to J through an
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amide functional group that is cleavable by an intracellular or regulatory protease so

proteolysis of that group releases an SI capable of 1,6-fragmentation.

[0431] In any one of the above embodiments comprised of a quaternized tubulysin

drug unit more preferred embodiments are those where Ly’ (i.e., Ml) is replaced with a Ly
5 moiety that is also bonded to a targeting moiety to provide an LDC wherein that Ly moiety

is an M* or M* moiety.

[0432] Accordingly, more preferred embodiments of Ly-Lo-D* or Ly -L,-D* have the

structure of one of:

10 O o
R7B
A
v P A D/(D\_ ; 0 OR o
(o) N/\n/ ’ N /N \
HN—A—WAQ—/ L 5 I s/ H
HO CHj3 - R3 OH
(0]
R7B
2A
o | B/@\ o) OR o
y N
N/\n/ N =
N
}—/_H(N—A—W{ >—/ | I \/))L
CH, © R s H OH
(0]
[0433] wherein the wavy line indicates covalent binding of a M> or M° moiety to a
y g y

sulfhydryl group of a targeting moiety. In preferred embodiments —OR** is a C,-Ci ester
15 or R? is lower alkyl and R"™ is hydrogen or -OH. In other more preferred embodiments —

R** is optionally substituted lower alkyl, R? is lower alkyl, independently selected from
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R** and R™ is hydrogen or -OH. In particularly preferred embodiments R’ is methyl,

ethyl or propyl and R** is -C(O)CHj, methyl, ethyl, propyl or -CH,OCTs.

[0434] In other preferred embodiments Ly, -Lo-D* or Ly-Lo-D™ has the structure of:

R® R?2
m oD 2
9 N%N N,R
H
V:(3_F|<4 0 |

R R5 R3
dL,-A—J W

E  OH

o OH

R*  OH

L—A—— 7 R R® R®
E  OH
OQ—OH
R* OH
o R® R? 0

124



WO 2016/040684 PCT/US2015/049494

7A
L,'— ~§\_//
E OH
0 OH
R*  OH ,
7A
4A RZA R
5 ?* Q)L
N/\n/
V_(‘ 5 3 OH
_ R4B R® R
\ / ')

E

C%

[0435] wherein R? , RZA, R’ , R* , R4A, R4B, R5, R6, R7, R™ an R®" are as described for

O

tubulysin drugs in free form in structure D¢, Dg’, Dg.1, Dy, D’ or Dy, Ly, Ly’, A, V and
5 77 are as previously described for the corresponding L, and Ly’ -containing moieties

comprised of a quaternized auristatin drug unit and L, and Y units thereof comprised or
consisting of a SI unit; E and J are independently —O-, -S- or —N(R33), wherein R¥ is
hydrogen or optionally substituted alkyl; and R* is CO,H or CH,OH. In more preferred
embodiments J is -NH-. In other preferred embodiments E is —O-.

10 [0436] More preferred are those embodiments where L’ is a maleimide MY moiety
or L” is a succinimide (M?) or amide-acid (M?) moiety.

[0437] In other more preferred embodiments Ly -L,-D* has the structure of:

P e

0] OH

R*  OH or
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2A
OR 0

[0438] wherein A, R*, R, R® ,R™ and R*® are as previously defined. In more
preferred embodiments one or both of V, 7’ are =CH-.
[0439] In more preferred embodiments a Ly, -Lo-D* or -Ly-Lo-D™ moiety comprised of

a quaternized tubulysin drug unit has the structure of:

R7B
| > 4 O OR?A
B N
[\ll \))k
CH3 R OH
0
R*  OH
> 4 O OR?A o
® LN, N
N - N =
RGNS
H CHs; ~~_ R® OH
N \
e o)
O OH
OQ—OH
R*®  OH
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R7B

m (
N, N
N "N
O /\ﬂ/ R SfL OH
o
/
HN A 0
e Q

or
R7B
2A
s ’ N
N " N =
|/\g/ | SJ)L i
CH, R® OH
o W
0

HN A/
HO
O
R*  OH
[0440] wherein the wavy line indicates covalent bonding to a sulfhydryl group of a

targeting moiety. In more preferred embodiments the carbohydrate moiety covalently
5 attached to SI through a glycoside bond has its anomeric carbon in the B-configuration. In

other more preferred embodiments R¥ is —-CH,0H or -CO,H.
[0441] In any one of the above embodiments for Ly-, Ly -, Ml—, M2 or M3—containing
moiety comprised of a quaternized tubulysin drug, R? is preferably methyl or R? is
preferably acetate or m is preferably 1. Also, preferred for such Ly-, Ly -, Ml—, M2 or M>-

10 containing moieties are those wherein R’ is methyl, ethyl or propyl and ~OR™ is —
OC(0O)CH3, -OCH3, -OCH,CHj; or —-OCH,CH,CHs.

[0442] Particularly preferred embodiments have the structure of:

R7B

. O OAc
o) (@\ H %
R35 N/Y ‘. N /N \
| N-A— N 4©J| 0 | s/ H
H CHy = . OH
34
o) R
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N
34
o) R o o)
R7B
> o) OAc
z 0
0 &
OW 0O R%¥® H T N, | /\N/))J\N
HN-A ~ H»— H
G .,.x‘{‘ N N)Y CH, O . CH, S OH
34
R O o
R7B
0]
J\“Jd 35 /, I/H/
OMN—A H I @—/
o CH, © OH
R H
5 0]
[0443] wherein the wavy line indicates covalent bonding to a sulfhydryl group of a

targeting moiety and wherein R™is benzyl, methyl, isopropyl, isobutyl, sec-butyl, -

ot

N\
CH(OH)CHj5 or has the structure of N and R¥ is methyl, —(CH;)4,-NH,, -
10 (CH,)sNH(C=0)NH,, (CH,)sNH(C=NH)NH,, or -(CH,),CO,H, and R"® is hydrogen or —

OH.
[0444] Other particularly preferred embodiments have the structure of:
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R7B
O OAc 0
N
N /\/))LH
CHy  ° OH
O
R7B
(0] OAc o
N N
| / H
cHy,  ° OH
O
R7B
2
O OR 0
N
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F|a3 S\/))LN OH
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O
HO
or
R7B
2
OR 0
M
N
/
S H OH
@)
O
HO
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[0445] wherein R” and R” independently are methyl, ethyl or propyl or R” is —
C(0)CH; and R? is methyl, ethyl or propyl.

[0446] In any one of the Ly-containing moieties comprised of a quaternized tubulysin
drug, particularly preferred are those where the bonded targeting moiety is an antibody
and in any one of the M?- or M- containing moieties comprised of a quaternized tubulysin
drug, particularly preferred are those where the bonded sulfthydryl group is from an
antibody targeting moiety.

[0447] In any one of the structures for a an Ly- or Ly’ -containing moiety comprised of
A, A is replaced with —A;-A,-, wherein those subunits of A are as described for such
moieties when present in corresponding Ly- or Ly’ -containing moieties comprised of a
quaternized auristatin drug unit and L, having a stretcher unit. Other such moieties are
further described below for stretcher units in Ml—A, MZ—A, M>A-A and M.

[0448] For any of one of the L-, Ly, M', M? or M3—containing moieties comprised of
a quaternized tubulysin drug, a preferred Stretcher group corresponds in structure to an
amine-containing acid as defined herein with y-aminocaproic acid more preferred. Thus,
one preferred Stretcher unit has the structure of —(CH,)s-C(=0)-. Other preferred stretcher
groups have the formula of -C(R*)(R*)-[C(R"" )R] n-(C=0)-NH-(CHy) -C(=0)-, -
CR™R™)-[CR™MR)]u-(C=0)-NH-CH(CO:H)-(CH2)ur-1-C(=0)- or -CR™)(R™)-
[CRHR)n-(C=0)-NH-(CH,) -1 -CH(CO,H)-C(=0)- wherein m is an integer ranging
from O to 5 and m’ is an integer ranging from 1 to 5 wherein R* is hydrogen or has the
formula of -[C(R")RH]-[CR*RH)],-NR*)R*>) and wherein the other variable groups
are as previously defined. Por those stretcher units R* is —<CH,NH, is preferred.

[0449] More preferred are those stretcher units providing M'-A, M?-A, M*-A and

M’® moieties having the structures of:

M’ M,
0 0
q ﬂ
| N N
o) ' o) ’
o) o)
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[0450] Other more preferred stretcher units are those providing Ml—Al—Ao—, Mz—Al—

Ao, M3A—A1—A0— and M3B—A1—A0— moieties having the structures of:
[0451]

|\/|1 M,
Ao

Qﬁi’z* | tﬁ\_\vﬁ}

Al
f
“

[0452] A
M3A V3B
A
4
—
0o H 0 o . H 0
HOMN\/\/\’)L;\ HOJ\/H(N\/\/\)L;{
i
[0453] © or ©

[0454] Still other more preferred stretcher units are those providing Ml—Al—Ao—, M-

Aq-A,, M3A—A1—A0— and M3B—A1—A0— moieties having the structures of;

M1 A M,

0

3 NH 0

Iié NHﬂ , \E:EN&HH“
0 O

[0455] A A
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[0456]

[0457] 1.6 Treatment of hyper-proliferating conditions

[0458] The Ligand-Drug Conjugates are useful for inhibiting the multiplication of a
tumor cell or cancer cell, causing apoptosis in a tumor or cancer cell, or for treating cancer
in a patient. The Ligand-Drug Conjugates can be used accordingly in a variety of settings
for the treatment of cancers. The Ligand-Drug Conjugates can be used to deliver a drug to
a tumor cell or cancer cell. Without being bound by theory, in one embodiment, the
Ligand unit of a Ligand-Drug Conjugate binds to or associates with a cell-surface cancer-
cell or a tumor-cell-associated antigen or receptor, and upon binding the Ligand-Drug
Conjugate can be taken up (internalized) inside a tumor cell or cancer cell through
antigen- or receptor-mediated endocytosis or other internalization mechanism. The
antigen can be attached to a tumor cell or cancer cell or can be an extracellular matrix
protein associated with the tumor cell or cancer cell. Once inside the cell, via a enzymatic
or non-enzymatic cleavable mechanism, depending upon the components of the linker
system, the drug is released within the cell. In an alternative embodiment, the Drug or
Drug unit is cleaved from the Ligand-Drug Conjugate within the vicinity of the tumor cell
or cancer cell, and the Drug or Drug unit subsequently penetrates the cell.

[0459] The Ligand-Drug Conjugates can provide conjugation-specific tumor or
cancer drug targeting, thus reducing general toxicity of the drug.

[0460] In some embodiments, the Linker units stabilize the Ligand-Drug Conjugates
in blood, yet are capable of liberating drug once inside the cell.

[0461] In one embodiment, the Ligand unit binds to the tumor cell or cancer cell.
[0462] In another embodiment, the L.igand unit binds to a tumor cell or cancer cell
antigen which is on the surface of the tumor cell or cancer cell.

[0463] In another embodiment, the Ligand unit binds to a tumor cell or cancer cell
antigen which is an extracellular matrix protein associated with the tumor cell or cancer

cell.
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[0464] The specificity of the Ligand unit for a particular tumor cell or cancer cell can
be important for determining those tumors or cancers that are most effectively treated. For
example, a ligand drug conjugate having a BR96 Ligand unit can be useful for treating
antigen positive carcinomas including those of the lung, breast, colon, ovaries, and
pancreas. Ligand-Drug Conjugates having an anti-CD30 or an anti-CD70 binding Ligand
unit can be useful for treating hematologic malignancies.

[0465] Other particular types of cancers that can be treated with a ligand drug
conjugates include, but are not limited to the following solid tumors, blood-borne cancers,
acute and chronic leukemias, and lymphomas.

[0466] Solid tumors include but are not limited to fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma,
mesothelioma, Ewing’s tumor, leiomyosarcoma, thabdomyosarcoma, colon cancer,
colorectal cancer, kidney cancer, pancreatic cancer, bone cancer, breast cancer, ovarian
cancer, prostate cancer, esophageal cancer, stomach cancer, oral cancer, nasal cancer,
throat cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat
gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma,
renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma,
embryonal carcinoma, Wilms’ tumor, cervical cancer, uterine cancer, testicular cancer,
small cell lung carcinoma, bladder carcinoma, lung cancer, epithelial carcinoma, glioma,
glioblastoma multiforme, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma,
meningioma, skin cancer, melanoma, neuroblastoma, and retinoblastoma.

[0467] Blood-borne cancers include but are not limited to acute lymphoblastic
leukemia “ALL”, acute lymphoblastic B-cell leukemia, acute lymphoblastic T-cell
leukemia, acute myeloblastic leukemia “AML”, acute promyelocytic leukemia “APL”,
acute monoblastic leukemia, acute erythroleukemic leukemia, acute megakaryoblastic
leukemia, acute myelomonocytic leukemia, acute nonlymphocyctic leukemia, acute
undifferentiated leukemia, chronic myelocytic leukemia “CML”, chronic lymphocytic
leukemia “CLL”, hairy cell leukemia, and multiple myeloma.

[0468] Acute and chronic leukemias include but are not limited to lymphoblastic,

myelogenous, lymphocytic, and myelocytic leukemias.
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[0469] Lymphomas include but are not limited to Hodgkin’s disease, non-Hodgkin’s
Lymphoma, Multiple myeloma, Waldenstrém’s macroglobulinemia, Heavy chain disease,
and Polycythemia vera.

[0470] Cancers, including, but not limited to, a tumor, metastasis, or other diseases or
disorders characterized by hyper-proliferating cells, can be treated or its progression
inhibited by administration of an ADC composition.

[0471] In other embodiments, methods for treating cancer are provided, including
administering to a patient in need thereof an effective amount of an LDC composition and
a chemotherapeutic agent. In one embodiment the cancer to be treated with a
chemotherapeutic in combination with an LDC has not been found to be refractory to the
chemotherapeutic agent. In another embodiment, the cancer to be treated with a
chemotherapeutic in combination with an ADC is refractory to the chemotherapeutic
agent. The LDC compositions can be administered to a patient that has also undergone
surgery as treatment for the cancer.

[0472] In some embodiments, the patient also receives an additional treatment, such
as radiation therapy. In a specific embodiment, the Liigand-Drug Conjugate is
administered concurrently with the chemotherapeutic agent or with radiation therapy. In
another specific embodiment, the chemotherapeutic agent or radiation therapy is
administered prior or subsequent to administration of a ligand drug conjugate.

[0473] A chemotherapeutic agent can be administered over a series of sessions. Any
one or a combination of the chemotherapeutic agents, such a standard of care
chemotherapeutic agent(s), can be administered.

[0474] Additionally, methods of treatment of cancer with a Ligand-Drug Conjugate
are provided as an alternative to chemotherapy or radiation therapy where the
chemotherapy or the radiation therapy has proven or can prove too toxic, e.g., results in
unacceptable or unbearable side effects, for the subject being treated. The patient being
treated can, optionally, be treated with another cancer treatment such as surgery, radiation

therapy or chemotherapy, depending on which treatment is found to be acceptable or

bearable.
[0475] 1.7 Pharmaceutical compositions comprising an LDC
[0476] The present invention provides pharmaceutical compositions comprising an

LDC composition described herein and a pharmaceutically acceptable carrier. The
pharmaceutical compositions can be in any form that allows for an LDC to be

administered to a patient for treatment of a disorder associated with expression of the
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antigen to which the antibody of the ADC binds. For example, the pharmaceutical
compositions can be in the form of a liquid or a lyophilized solid. The preferred route of
administration is parenteral. Parenteral administration includes subcutaneous injections,
intravenous, intramuscular, and intrasternal injection or infusion techniques. In preferred
embodiments, a pharmaceutical composition comprising an ADC is administered
intravenously in the form of a liquid solution.

[0477] Pharmaceutical compositions can be formulated so as to allow a compound to
be bioavailable upon administration of the composition to a patient. Such compositions
can take the form of one or more dosage units, where for example, a lyophilized solid may
provide a single dosage unit when reconstituted as a solution or suspension on addition of
a suitable liquid carrier.

[0478] Materials used in preparing the pharmaceutical compositions are preferably
non-toxic in the amounts used. It will be evident to those of ordinary skill in the art that
the optimal dosage of the active ingredient(s) in the pharmaceutical composition will
depend on a variety of factors. Relevant factors include, without limitation, the type of
animal (e. g., human), the particular form of the pharmaceutical composition, the manner
of administration, and the LDC composition employed.

[0479] The pharmaceutical composition can be, for example, in the form of a liquid.
The liquid can be useful for delivery by injection. In a composition for administration by
injection, one or more of a surfactant, preservative, wetting agent, dispersing agent,
suspending agent, buffer, stabilizer and isotonic agent can also be included.

[0480] The liquid compositions, whether they are solutions, suspensions or other like
form, can also include one or more of the following: sterile diluents such as water for
injection, saline solution, preferably physiological saline, Ringer’s solution, isotonic
sodium chloride, fixed oils such as synthetic mono or digylcerides which can serve as the
solvent or suspending medium, polyethylene glycols, glycerin, cyclodextrin, propylene
glycol or other solvents; antibacterial agents such as benzyl alcohol or methyl paraben;
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as amino acids, acetates, citrates or
phosphates; detergents, such as nonionic surfactants, polyols; and agents for the
adjustment of tonicity such as sodium chloride or dextrose. A parenteral composition can
be enclosed in ampoule, a disposable syringe or a multiple-dose vial made of glass, plastic
or other material. Physiological saline is an exemplary adjuvant. An injectable

pharmaceutical composition is preferably sterile.
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[0481] The amount of the conjugate that is effective in the treatment of a particular
disorder or condition will depend on the nature of the disorder or condition, and can be
determined by standard clinical techniques. In addition, in vitro or in vivo assays can
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the compositions will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of
the practitioner and each patient’s circumstances.

[0482] The pharmaceutical composition comprises an effective amount of an LDC
composition such that a suitable dosage will be obtained for administration to a subject in
need thereof. Typically, this amount is at least about 0.01% by weight of the
pharmaceutical composition.

[0483] For intravenous administration, the pharmaceutical composition can comprise
from about 0.01 to about 100 mg of an LDC composition per kg of the animal’s body
weight. In one aspect, the pharmaceutical composition can include from about 1 to about
100 mg of a ADC composition per kg of the animal’s body weight. In another aspect, the
amount administered will be in the range from about 0.1 to about 25 mg/kg of body weight
of an ADC composition.

[0484] Generally, the dosage of an LLDC composition administered to a patient is
typically about 0.01 mg/kg to about 100 mg/kg of the subject’s body weight. In some
embodiments, the dosage administered to a patient is between about 0.01 mg/kg to about
15 mg/kg of the subject’s body weight. In some embodiments, the dosage administered to
a patient is between about 0.1 mg/kg and about 15 mg/kg of the subject’s body weight. In
some embodiments, the dosage administered to a patient is between about 0.1 mg/kg and
about 20 mg/kg of the subject’s body weight. In some embodiments, the dosage
administered is between about 0.1 mg/kg to about 5 mg/kg or about 0.1 mg/kg to about 10
mg/kg of the subject’s body weight. In some embodiments, the dosage administered is
between about 1 mg/kg to about 15 mg/kg of the subject’s body weight. In some
embodiments, the dosage administered is between about 1 mg/kg to about 10 mg/kg of the
subject’s body weight. In some embodiments, the dosage administered is between about
0.1 to 4 mg/kg, preferably 0.1 to 3.2 mg/kg, or more preferably 0.1 to 2.7 mg/kg of the
subject’s body weight over a treatment cycle.

[0485] An LDC can be administered by any convenient route, for example by
infusion or bolus injection, by absorption through epithelial or mucocutaneous linings

(e.g., oral mucosa, rectal and intestinal mucosa). Administration can be systemic or local.
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Various delivery systems are known, e.g., encapsulation in liposomes, microparticles,
microcapsules, capsules, and can be used to administer a compound. In certain
embodiments, more than one compounds or composition is administered to a patient.
[0486] In an embodiment, the conjugates are formulated in accordance with routine
procedures as a pharmaceutical composition adapted for intravenous administration to
animals, particularly human beings. Typically, the carriers or vehicles for intravenous
administration are sterile isotonic aqueous buffer solutions. Where necessary, the
compositions can also include a solubilizing agent. Compositions for intravenous
administration can optionally comprise a local anesthetic such as lignocaine to ease pain at
the site of the injection. Generally, the ingredients are supplied either separately or mixed
together in unit dosage form, for example, as a dry lyophilized powder or water free
concentrate in a hermetically sealed container such as an ampoule or sachet indicating the
quantity of active agent. Where a conjugate is to be administered by infusion, it can be
dispensed, for example, with an infusion bottle containing sterile pharmaceutical grade
water or saline. Where the conjugate is administered by injection, an ampoule of sterile
water for injection or saline can be provided so that the ingredients can be mixed prior to
administration.

[0487] The pharmaceutical compositions are generally formulated as sterile,
substantially isotonic and in full compliance with all Good Manufacturing Practice (GMP)
regulations of the U.S. Food and Drug Administration.

[0488] Pharmaceutical compositions of the present invention comprise LDC
compositions of the present invention and a pharmaceutically acceptable carrier. In some
preferred embodiments, all, or substantially all, or more than 50% of the LLDCs in the
pharmaceutical composition comprises a hydrolyzed thio-substituted succinimide. In
some preferred embodiments, more than 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
91%, 92%, 93%, 949, 95%, 96%, 97 %, 98%, or 99% of the Ligand Drug Conjugates
present in the pharmaceutical composition comprises a hydrolyzed thio-substituted
succinimide.

[0489] 1.8 Preparation

[0490] Scheme 1:
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[0491] Scheme 1 is an exemplary preparation of a drug-linker compound of formula

Ly -A1(BU)-A,-Y(W)-D* wherein Ly, is a m! moiety, Y is a PAB self-immolative (SI)
moiety, W is a carbohydrate (Su) moiety bonded to SI through a glycosidic linkage

10 wherein said linkage is cleavable by a glycosidase, and D" is a quaternized auristatin. In
that particular Ly -Lo-DF moiety the Ly -A(BU)- structure represents an exemplary Lgg
moiety.

[0492] Scheme 2:
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[0493] Scheme 2 is an exemplary preparation of a drug-linker compound of formula

Ly -A1(BU)-A,-Y-W-D" wherein L, is a m! moiety, Y is a PAB self-immolative (SI)
moiety, W is a dipeptide moiety bonded to SI through an anilide linkage wherein said
linkage is cleavable by a regulatory protease and D" is a quaternized auristatin. In that
particular Ly -Lo-DF moiety the Ly’ -A(BU)- structure represents an exemplary l.gs moiety
covalently bonded to another stretcher subunit and the val-cit dipeptide moiety provides
for recognition by said regulatory protease, which is in this case is Cathepsin B.

[0494] Scheme 3:
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[0495]

linker compound wherein L’ is a M moiety, Y is a PAB self-immolative (SI) moiety, W

Scheme 3 is an exemplary preparation of a Ly, -A1(BU)-A,-Y(W)-D" drug-

5 is a carbohydrate (Su) moiety bonded to SI through a glycosidic linkage wherein said
linkage is cleavable by a glycosidase, and D" is a quaternized phenazine dimer. In that
particular Ly -L,-D* compound the L’ -A-A,- structure represents an MLA- moiety
having two stretcher subunits (i.e., -A- is -Aj-Ao-).

[0496] Scheme 4:
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[0497] Scheme 4 is an exemplary preparation of a NH,-W-Y-D" compound as an
intermediate for obtaining a drug-linker compound of formula 1,’-L,-D* wherein Y is a
PAB self-immolative (SI) moiety, W is a dipeptide moiety bonded to SI through an
anilide linkage wherein said linkage is cleavable by a regulatory protease and D" is a
quaternized tubulysin Drug Unit.

[0498] Scheme 5:
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[0499] Scheme 5 is an exemplary preparation of a L, -A-W-Y-D" drug-linker
compound and a Ly -A(BU)-W-Y-D. drug-linker compound obtained from peptide
coupling of the NH,-W-Y-D" intermediate of Scheme 4 with a Ly,’-A-CO>H or a Ly’-
A(BU)-CO,H intermediate wherein L’ is a maleimide (Ml) moiety. The products so
formed, M'-A-W-Y-D* and M'-A(BU)-W-Y-D" are an exemplary Ly’ -Lo-D* drug-linker

compounds having a quaternized tubulysin Drug unit.
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[0500] Scheme 6:
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5 [0501] Scheme 6 is an exemplary preparation of an Ly -A;(BU)-A,-Y(W)-D moiety

wherein L’ is a Mm! moiety, Y is a PAB self-immolative (SI) moiety, W is a carbohydrate
(Su) moiety bonded to SI through a glycosidic linkage wherein said linkage is cleavable
by a glycosidase, and D" is a quaternized MDR inhibitor wherein the inhibitor is
Tariquidar. In that particular Ly -Lo-DF moiety, the Ly’ -A(BU)- structure represents an

10 exemplary Lgg moiety.

[0502] Scheme 7:
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5 [0503] Scheme 7 represents exemplary preparations of tubulysins of formula Dg.4,

wherein R is hydrogen and R is hydrogen, methyl or ethyl, which have an ether (i.e.
methyl, ethyl or propyl ether) as the O-linked substituent replacing acetate in the
tubuvaline moiety of Tubulysin M and which do not have the chemically unstable N,O-
acetal functional group of such tubulysins. Compounds 64-66 are further stabilized in
10 comparison to Tubulysin M by replacing the hydrolytically unstable tubuvaline acetate

substituent with an ether moiety.

| \_R7B
P4
X
roa” O
[0504] o , wherein R is hydrogen or an O-linked substituent,

preferably hydrogen or —OH in the para position, and R** is hydrogen or lower alkyl,
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preferably methyl; and wherein the wavy line indicates the point of attachment to the
remainder of Dg or Dy.
[0505] In preferred embodiments of structure Dg or Dy, one R’ is hydrogen, and the

other R” is an optionally substituted arylalkyl having the structure of
R7B

2

R8A
[0506] 0 , wherein R”® is —=H or —OH: and wherein the wavy line

OH

indicates the point of attachment to the remainder of D¢ or Dyy.
[0507] In other embodiments of structure Dg and Dy, one R’ is hydrogen or lower
alkyl, preferably hydrogen or methyl, more preferably hydrogen, and the other R is

optionally substituted arylalkyl having the structure of one of:

R7B R7B
R7B
2N, 2 |
- i OH R8A OH
0 , O ,and 0

[0508] HO , wherein Z is an
optionally substituted alkylene or an optionally substituted alkenylene, R™ is hydrogen or
an O-linked substituent, preferably hydrogen or —OH in the para position, R is hydrogen
or lower alkyl, preferably methyl, and the subscript n is 0, 1 or 2, preferably O or 1; and
wherein the wavy line indicates the point of attachment to the remainder of Dg or Dyp.In
still other embodiments of structure D¢ and Dy ~N(R7)(R") is -NH(C;-Cg alkyl) wherein
the C;-Cs alkyl is optionally substituted by —CO,H or an ester thereof, or by an optionally
substituted phenyl. In preferred embodiments ~N(R")(R") is selected from the group
consisting of -NH(CH3), -CH,CH,Ph, and —CH,-CO,H, -CH,CH,CO,H and -
CH,CH,CH,CO,H.

[0509] In some embodiments of structure Dg’ and Dy’ R’ and R" together with the

atoms to which they are attached define an optionally substituted 5 or 6-membered
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heterocycle wherein —N(R7)—CH(R10)(CH2R“) has the structure of: CHs  wherein
the wavy line indicates the point of attachment to the remainder of Dg’ or Dyy’.

[0510] Scheme §:
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[0511] Scheme 8 represents an exemplary preparation of drug linker compounds of

formula Ly’ -Lo-D* wherein D™ is a quaternized tubulysin compound that has an ether
moiety as the O-linked substituent replacing acetate in the tubuvaline moiety of tubulysin
M and which does not have the chemically unstable N,O-acetal functional group of such
tubulysins. In the exemplified compounds —Lo-D* has the structure of Aa—Yy(WW)—D+
wherein subscripts a, y and w are each one. Compounds 78-80 therefore represent
exemplary drug linker compounds wherein W is a carbohydrate moiety attached to a self-
immolative Spacer unit (Y) having the structure of a PAB moiety through a glycosidic
bond cleavable by a glycosidase to which is attached D* wherein D" is a quaternized
tubulysin compound. Compounds 78-80 further represents drug linker compounds whose

Ly’ components are comprised of a M moiety and a Basic unit so as to provide a self-
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stabilizing linker component (Lss) of a Ligand Drug Conjugate from its condensation with
a targeting moiety having a reactive thiol functional group as in a cysteine thiol of an

antibody.
[0512] Scheme 9:
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[0513] Scheme 10:
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[0514] Schemes 9 and 10 together provide an alternative preparation of drug linker
compounds of formula Ly’-Lo-D* wherein —Lo-D" has the structure of A,-Y(Wy)-D”
wherein subscripts a, y and w are each one, wherein —A- is —A-Ap-. Compound 104
therefore represents an exemplary drug linker compound of formula Lb-A ;(BU)-Ao-
Y(W)-D* wherein W is a carbohydrate moiety attached to a self-immolative Spacer unit
(Y) having the structure of a PAB moiety through a glycosidic bond cleavable by a
glycosidase to which is attached D+ wherein D™ is a quaternized tubulysin compound. For
compound 104 the quaternized tubulysin is that of Tubulysin Mhas an ether moiety which
retains the tubuvaline acetate component but does not have the chemically unstable N,O-

acetal functional group of such tubulysins.
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[0515] Scheme 11:
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[0516] Scheme 11 represents an exemplary synthesis of a W”,,-Y-D" intermediate
for preparation of a drug-linker compound Ly’ -Lo-D™ of formula Dg_3,wherein R is -1
and R™ is methyl, and wherein subscripts w and y are each 1 and wherein W” is a
precursor to W in a drug linker compound or Ligand Drug Conjugate prepared from the

10 drug linker compound intermediate. Compound 111 further represents an drug linker
intermediate compound wherein W is a dipeptide moiety and Y is a self-immolative
Spacer Unit exemplified by a PAB moiety. In Compound 111 that dipeptide is

exemplified by —valine-glutamate- and D" is exemplified by quaternized Tubulysin M.
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[0517] Scheme 12:
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[0518] Scheme 12 exemplifies the preparation of a drug linker compound Ly’ -Lo-D*
of formula Dg_3, wherein R’ is -H and R*® is methyl, from an intermediate of formula H-
5 WW—Yy—D+, namely Compound 111, wherein the subscripts w and y are each 1, and W, Y
and D" are exemplified by a dipeptide moiety (—valine-glutamate-), a self-immolative
PAB moiety, and quaternized Tubulysin M, respectively. Compound 113 further
represents the product having the formula of Ly’-A(BU)-W-Y-D" from incorporation of a
ligand covalent binding moiety precursor (Ly’) into a drug linker compound, wherein L,’-
10 A(BU)- is comprised of a maleimide moiety (M"), a Stretcher Unit (A) substituted by a
Basic Unit (BU) by condensing Compound 6 having moieties M1 and a BU substituted
Stretcher Unit precursor (A,’) substituted wherein the subscript a is 1, wherein that
precursor on condensation with Wy-Yy-D" of compound 111 will complete formation of

the Lo component of the Linker unit Ly’ -Lo- after BOC deprotection .Scheme 13:
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[0519] Scheme 14:
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[0520] Schemes 13 and 14 together provide exemplary syntheses of tubulysins in
which the acetate moiety of the tubuvaline component of Tubulysin M has been replaced
with other O-linked moieties having the formula —OC(O)RZ]3 as shown in structure Dg._3.

[0521] Scheme 15:

X
0 0 o)
0 E\ “ N
/ LT A
NMO (@] o l S OH
0 166 o
f; 0 o~ o
N NOH RN, N /E)LN HATU
Boc O ot s H O
167 57 5

151



10

15

20

WO 2016/040684 PCT/US2015/049494

~
O Y O 20
Sy pao) L AN, N
YA NI)YNJ)LN oo AR AT A,
) _ | I H Boc O . S O
168 T

J TFA/DCM

: 4 0 o o)
A N, NJ)L __HATU
N “ N z N
H/\g/ N s H OH
' 170

[0522] Scheme 15 shows an exemplary synthesis of a Drug Linker compound for
preparation of Ligand Drug Conjugates having a non-quaternized tubulysin Drug Unit,
wherein the acetate O-linked substituent of the tubuvaline component of des-methyl
Tubulysin M has been replaced with an ether moiety as the O-linked substituent attached
and wherein the Tub(OCH3) Drug Unit is attached through is N-terminal component to a
Linker Unit by the carbonyl functional group of the Stretcher Unit. A LDC from
Compound 172 represents a non-cleavable conjugate (i.e., is resistant to protease-mediated
release of free des-methyl Tubulysin M (OCH;3)-OH and is of the general formula M'-A-D
wherein M is the maleimide moiety, the stretcher unit A is an alkylene and the non-
quaternized Drug Unit D is des-MeTub(OCH3)-OH. A Ligand Drug Conjugate from that
Drug Linker compound is of the general formula L-S-M>-A-D, wherein M” is a
succinimide moiety resulting from conjugate addition of a targeting moiety thiol to M' of
the Drug Linker compound. An active moiety that is eventually released from non-specific
proteolysis when the Ligand unit of the LDC is of an antibody targeting moiety (i.e., is an
ADC) has the structure of Cys-S-M>-A-Tub(OCH;)-OH wherein the Cys-S- moiety is
from a cysteine amino acid the antibody Ligand Unit.

[0523] Drug-linker compounds replacing Tubulysin M with another tertiary amine-
containing tubulysin retaining the acetate moiety in its tubuvaline component or replacing
that moiety with an ether or a different acyloxy or O-linked substituent (e.g., an O-linked
carbamate) of formula D¢, Dg.1, Dg.2, Dg.3, DG4, Dg.s, D¢, Dg.7, Dg.g, Dy, Dyp or Dy.s
are prepared in analogous fashion to that of Scheme 4, Scheme 7, Scheme 8, Schemes

9+10, Scheme 11, Scheme 12, or Schemes 13+14.
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[0525] Scheme 16 shows an exemplary synthesis of a drug linker compound for
preparation of Ligand Drug Conjugates having the formula of Ly’-A;(BU)-A,-Y(W)-D"
wherein L’ is a m! moiety, Y is a PAB self-immolative (SI) moiety, W is a carbohydrate
(Su) moiety bonded to SI through a glycosidic linkage wherein said linkage is cleavable
by a glycosidase, and D" is quaternized Dolastatin 10. In that drug-linker embodiment of
formula L, -Lo-D* the Ly’-A(BU)- structure represents an exemplary Lgs moiety.
Compound 177 is analogous to Compound 8 of Scheme 1 in which quaternized auristatin
E is replaced by quaternized Dolastatin 10. Ligand Drug Conjugates prepared from
Compound 177 release free dolastatin 10, which is another member of the auristatin class
of compounds and which contains a tertiary amine functional group, upon action by [3-
glucuronidase.

[0526] Scheme 17:
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[0527] Scheme 17 shows an exemplary synthesis of a drug-linker compound for

preparation of Ligand Drug Conjugates in which monomethyl dolastatin 10 is conjugated
through a carbamate functional group to a PAB moiety. A carbamate-linked Ligand Drug
Conjugate is unsuitable for a tertiary-amine containing drug in which that amine
functional group is the point of attachment to a PAB moiety. Conjugates from Compound
183 release a secondary amine-containing free drug (i.e., monomethyl dolastatin 10) and
conjugates from Compound 177 release the parent tertiary-containing free drug (i.e.,
dolastatin 10) though the same enzymatic processing by B-glucuronidase.

[0528] Scheme 18:
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[0529] Scheme 18 shows an exemplary synthesis of a drug linker compound for

preparation of Ligand Drug Conjugates having the formula of Ly’-A;(BU)-A,-Y(W)-D"
wherein L’ is a Mm! moiety, Y is a PAB self-immolative (SI) moiety, W is a carbohydrate
(Su) moiety bonded to SI through a glycosidic linkage wherein said linkage is cleavable
by a glycosidase, and D" is quaternized Auristatin F. In that drug-linker embodiment of
formula Ly’ -Lo-D™ the Ly’-A(BU)- structure represents an exemplary Lgs moiety.
Compound 189 is analogous to Compound 8, Compound 14 and Compound 17 of
Schemes 1, 4 and 17, respectively, in which quaternized auristatin E or quaternized
dolastatin 10, are replaced by quaternized MMAL. MMALV is another tertiary amine-
containing drug of the auristatin class of compounds.

[0530] Drug-linker compounds replacing Auristatin E, Dolastatin 10 or Auristatin I
with compounds of formula D, Dy, D¢, Di, Dg.1, Dg.2, Dy, Dp.1, or Dgp.; are prepared in
similar fashion to that exemplified in Scheme 1, Scheme 2, Scheme 5, Scheme 16 or
Scheme 18 as appropriate.

[0531] Scheme 19.
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[0532] Scheme 19 shows an exemplary synthesis of a Drug Linker compound for
preparation of Ligand Drug Conjugates having a non-quaternized tubulysin Drug Unit,
wherein the Tubulysin M Drug Unit is attached through is C-terminal component to a
Linker Unit by the hydrazine functional group of the Stretcher Unit. A LDC from
Compound 172 represents a cleavable conjugate comprised of the moiety —-W-Y-, wherein
W is the dipeptide —Valine-Citrulline- and is of the general formula M'-A-W-Y-D or M'-
A-W,-W{-PABC-D wherein M! is the maleimide moiety, the Stretcher unit A is an
alkylene, W is a peptide cleavable unit of formula —W,-W -, wherein W is citrulline and
W, is valine, PABC is the p-aminobenyloxycarbonyl moiety as the self-immolative Spacer
unit Y, the stretcher unit A is an alkylene and the non-quaternized Drug unit D is TubM-
NHNH-. A Ligand Drug Conjugate from that Drug-Linker compound is of the general
formula L-S-M?-A-W-Y-D or L—S—MZ—A—WZ—WI—PABC—D, wherein M? is a succinimide
moiety resulting from conjugate addition of a targeting moiety thiol to M' of the Drug
Linker compound. An active drug moiety that is released from context-specific proteolysis
at W has the structure of TubM-NH-NH,-.
[0002]
[0003] II. Numbered embodiments
[0004] 1. A Ligand Drug Conjugate (LDC) composition, wherein the LDC

composition is represented by the structure of Formula 1:
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[0005] R (Formula 1)

[0006] wherein “Ligand” is a from a targeting moiety, which selectively binds to a
target moiety; L, is a ligand covalent binding moiety; Q' is A,-W,, wherein A is an
optional Stretcher unit, optionally comprised of two, three or four subunits, so that the

subscript ais 1 when A is present and is O when A is absent; Q? is W'y-E-, wherein Q*

when present is bonded to V, Zl, 7% or Z3; W, and Wywv are Cleavable units; wherein W,
of Q'is capable of selective cleavage by an intracellular or regulatory protease in
abnormal or other unwanted cells in comparison to serum proteases, wherein the
regulatory protease may or may not be more specific to the targeted abnormal or other
unwanted cells in comparison to normal cells, and wherein action of the regulatory
protease on W will cause release of a tertiary amine-containing drug (D) from the L.DC, or
W, of Qlis capable of cleavable by a protease that is excreted by abnormal cells to a
greater extent than by normal cells, or is more reactive to hydrolysis under lower pH
conditions present in lysosomes in comparison to physiological pH of serum,

[0007] and W'-E of Q” provides a glycosidic bond cleavable by a glycosidase located
intracellularly in abnormal or other unwanted cells in comparison to serum glycosidases,
wherein the glycosidase may or may not be more specific to the targeted abnormal or other
unwanted cells in comparison to normal cells, or is capable of selective cleavage by a
glycosidase excreted in greater amounts by the targeted abnormal or other unwanted cells
in comparison to normal cells, wherein the subscript w is 0 or 1 so that W is absent when
w is O or is present when w is 1, and w' is O or 1, wherein W'-E is absent when w'is O or is
present when w' is 1, and wherein w + w' is 1 (i.e., one and only one of W, W' is present);
V, 7', 7 and 7’ are =N- or =C(R*")-, wherein R™ is hydrogen or alkyl, alkenyl or alkynyl,
optionally substituted, or halogen, -NO,, -CN or other electron withdrawing group, an
electron donating group, —Qz, or —C(RS)(Rg)—D+, wherein at least one of V, Zl, 7?and 77 is
:C(R24)— when w is 1 and at least two of V, Z', Z* and 77 are :C(R24)— when w'is 1,
provided that when w is 1, Q? is absent and one and only one R* is —C(R*)(R®)-D" so that
—C(R*R?)-D" is bonded to one of V, Z', 72, 7* when that variable group is =C(R*)- and
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the QI—J - and —C(RS)(R())—D+ substituents are ortho or para to each other, provided that
when w' is 1, one any only one R** is —C(R®*)(R®)-D" so that —-C(R*)(R®)-D* is bonded to
one of V, Zl, Zz, 77 when that variable group is :C(R24)— and one and only one other R*is
Q2 so that Q2 is bonded to another one of V, Zl, Zz, 7 when that variable group is
:C(R24)—, and the Q2 and —C(RS)(Rg)—D+ substituents are ortho or para to each other; RS
and R’ independently are hydrogen, alkyl, alkenyl or alkynyl, optionally substituted, or
aryl or heteroaryl, optionally substituted; E and J independently are —O-, -S- or ~N(R¥)-,
wherein R* is hydrogen or optionally substituted alkyl; R’ is hydrogen or is halogen, -
NO,, -CN or other electron withdrawing group, or is an electron donating group; D*
represents a structure of a quaternized tertiary amine-containing drug D; and p is an
average drug loading having a number ranging from 1 to 24; wherein said protease
cleavage, disulfide exchange, acid hydrolysis or glycosidase cleavage results in expulsion
of D from an LDC of the LDC composition.

[0008] In some embodiments the tertiary amine-containing drug D of D" is a
dolastatin such as dolastatin 10 or dolastatin 15.

[0009] In some embodiments the tertiary amine-containing drug D of D" is a
dolastatin having the structure of Dy, Dy or Dc.

[0010] In other embodiments the tertiary amine-containing drug D of D™ is a tertiary
amine-containing auristatin including an auristatin having the structure of one of Dy, Dg
D2, Dr, D1 and Dyg.s3.

[0011] In preferred embodiments the tertiary amine containing auristatin
incorporated into a quaternized drug unit is auristatin E, auristatin F, auristatin PE,
auristatin PHE, auristatin PYE and auristatin C, GRP18112, GRP18290, GRP18158,
auristatin M, auristatin MQ, and auristatin PAC. Preferred are auristatin E, auristatin F,
auristatin PE, auristatin PHE and auristatin PYE with auristatin E and auristatin F more
preferred and auristatin E particularly preferred .

[0012] In other embodiments the tertiary amine-containing drug D of D" of D" is a
tubulysin. In those embodiments preferred are naturally occurring tubulysins or tubulysins
having the structure of Dg.. Other preferred tubulysins incorporated into a quaternized
drug unit have the structure of one of D¢, Dg.1, Dg-2, D¢-3, D4, Dg.s, Dg-6, D, Da.1, and
Dy with those having the structure of Dg.3, Dg.4, Dg.s more preferred.

[0013] In other embodiments the tertiary amine-containing drug D of D™ is a tertiary

amine-containing phenazine dimer, preferably having the structure of Dy.
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[0014] In other embodiments the tertiary amine-containing drug D of D" is a MDR
inhibitor, preferably having an isoquinoline substructure whose nitrogen is the site of
quaternization.

[0015] In preferred embodiments D of D™ is tubulysin M or auristatin E. In other
preferred embodiments Q'is present and provides a cleavage site for a regulatory
protease. In other preferred embodiments Q% is present and provides a cleavage site for a
glycosidase such as a glucuronidase.

[0016] In more preferred embodiments the targeting moiety is an antibody and the
targeted moiety is an antigen that is selectively recognized by the antibody targeting
moiety, wherein the antigen is an accessible cell-surface antigen preferentially displayed
by abnormal in comparison to normal cells.

[0017] In other preferred embodiments the targeting moiety is a ligand for an
accessible cell-surface receptor and the targeted moiety is receptor that selectively binds to
the targeting ligand wherein the receptor is preferentially displayed by abnormal cells in
comparison to normal cells.

[0018] In particularly preferred embodiments the targeted moiety is an accessible
cell-surface antigen or receptor wherein the antigen or receptor internalizes subsequent to
ADC binding wherein the receptor is preferentially displayed by abnormal cells in
comparison to normal cells.

[0019] In particularly preferred embodiments the targeted moiety is an accessible
cell-surface transporter that is in greater abundance or more active in abnormal cells in
comparison to normal cells, and the targeting moiety is a substrate of that receptor,
wherein upon its binding to the transporter, the LDC comprised of that targeting moiety
gains preferential entry into abnormal cells in comparison to normal cells.

[0020] 2. The LLDC composition of embodiment 1 wherein Formula 1 has the

structure of Formula 2A or Formula 2B:

V—22
Ligand Lb—Q1—J~<\ /
z' R¢ R®
p
[0021] R
(Formula 2A)
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Ligand L,—Q'—J \ /23

D R
R9
[0022] RS P
(Formula 2B)
[0023] In some embodiments L, of Formula 2A is a M’ or M moiety wherein the
5 LDC composition of embodiment 1 is represented by the structure of Formula 2A-1:
V—17? D
Ligand M—Aa—W—J4<\ /
Z R& R°
p

[0024] R (Formula 2A-1).

[0025] In other embodiments Ly, of Formula 2B is a M or M° moiety wherein the

10 LDC composition of embodiment 1 is represented by the structure Formula 2B-1:

Ligand M—A,—W—1 \ /23

[0026] R P (Formula 2B-1).
[0027] In either of those two embodiments M is a M or M° moiety (i.e., Lb—Ql— of
Formula 2A-1 or Formula 2B-1 has the formula of M*-A-W or M3—A—W).

15 [0028] In other embodiments Ly, of Formula 2A-1 or 2B-1 is a M? moiety and Q1 is
A-W or —A1-A,-W-, wherein A; and A, are subunits of A. For those embodiments the
LDC composition of embodiment 1 is represented by the structure of Formula 2A-2 or

Formula 2B-2:
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V——72 D*
Ligand LSS—AO—W—J—< /
\z1 R® R®
p
[0029] R (Formula 2A-2)
V:Zz\
Ligand Les—Ag wW— /\ /Z3
D R
R9
[0030] R® P (Formula 2B-2),
[0031] wherein Lgg is a self-stabilizing ligand unit and A, is an optional stretcher

subunit, wherein Lgg is MZ—AI when A, is present, or is M?>-A when A, is absent (i.e., Ly-
Ql— of Formula 2A or Formula 2B has the formula of Lss-W, when Lgg is M?-A or the
formula of Lgs-Ao-W, when Lgs is M*-A;-).

[0032] In other embodiments Ly, of Formula 2A-1 or 2B-1 is a M’ moiety and Q1 is
A-W or —A1-A,-W-, wherein A; and A, are subunits of A. For those embodiments the
LDC composition of embodiment 1 is represented by the structure of Formula 2A-1 or
Formula 2B-1, wherein M is an M’ moiety or by Formula 2A-2 and Formula 2B-2 when
Lss is replaced with a Lg moiety.

[0033] In some embodiments having any one of the above structures at least one of
Vv, Zl, Zz, VART :C(R24)—. In preferred embodiments that R*is hydrogen or an electron
donating group. In more preferred embodiments two or more of V, 7', 72,77 are =C(R™)-
, wherein the R* variable groups in each occurrence is hydrogen or one is an electron
donating group and the other are hydrogen.

[0034] In preferred embodiments when any one of the above structures have a V, Zl,
72, 7° =C(R*)- wherein R* is an electron donating group, that R™is preferably ortho or
para to the aromatic carbon having the —C(RS)(Rg)—D+ substituent. In preferred
embodiments when R’ is an electron donating group, that R is preferably ortho or para to
the aromatic carbon having the —C(RS)(Rg)—D+ substituent.

[0035] In other preferred embodiments for any one of the above structures R® and R’

is hydrogen.
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[0036] Other preferred embodiments have the structure Formula 2A-1or Formula 2-
A-2. In those embodiment more preferred are when V and 7" are =CH- and 7? is =C(R*")-
, wherein R* is hydrogen or an electron donating group. In other preferred embodiments
of Formula 2A-1 or Formula 2A-2, V, 7! and 7? are =CH-. In more preferred
embodiments of Formula 2A-1 or Formula 2A-2, R® and R’ are hydrogen and V, 7% and 7°
are =CH-.

[0037] In other more preferred embodiments having any one of the above Formula
2A, 2B, 2A-1, 2B-1, 2A-2, 2B-2 structures the targeting moiety (i.e., Ligand) is an
antibody and p ranges from 2-8. In other more preferred embodiments having any one of
the above structures J is -NH- bonded to a dipeptide comprising W in Q' to form an
anilide functional group cleavable by a regulatory protease. In still other more preferred
embodiments the LDC composition is represented by Formula 2A. In particularly
preferred embodiments the targeting moiety is an antibody and L, is a succinimide (M?) or
succinic acid-amide (M”) moiety. In other particularly preferred embodiments Q' is —A-
A,-W-, wherein A and A, are stretcher A subunits and L,-A; is a self-stabilizing (Lgg)
linker moiety. In still other particularly preferred embodiments -Q'- is —A-A oW -,
wherein the subscript w is 1 and wherein A; and A, are stretcher A subunits and Ly-A; is a
stabilized (Lg) linker moiety.

[0038] More preferred embodiments are any one of the above Formula 2A, 2B, 2A-1,
2B-1, 2A-2, 2B-2 structures wherein D is a quaternized tertiary amine-containing
auristatin such as Auristatin E or having the structure of quaternized Dg, Dg.1, Dg.2, Dy,
Dy.1, or Dyes.

[0039] Other more preferred embodiments are any one of the above Formula 2A, 2B,
2A-1, 2B-1, 2A-2, 2B-2 structures wherein D is a quaternized tertiary amine-containing
tubulysin such as tubulysin M or having the structure of quaternized D¢, Dg.1, Dg-2, Dg-3,
Dg4, De.s, D6, DG.7, Di-s, Dy, Di.1 or Dz,

[0040] Other more preferred embodiments are any one of the above Formula 2A, 2B,
2A-1, 2B-1, 2A-2, 2B-2 structures wherein D* is a quaternized phenazine dimer having
the structure of Dy.

[0041] Still other more preferred embodiments are any one of the above Formula 2A,
2B, 2A-1, 2B-1, 2A-2, 2B-2 structures wherein D" is a quaternized isoquinoline-based
MDR inhibitor (i.e., an MDR inhibitor having a isoquinoline substructure wherein the

nitrogen of that substructure is quaternized) such as Elacridar or Tariquidar.

162



10

15

20

25

WO 2016/040684 PCT/US2015/049494

[0042] In some embodiments of Formula 2A-1 or Formula 2B-1 no Stretcher Unit is
present (i.e., the subscript a is 0). In other embodiments a Stretcher unit in Formula 2A-1
or Formula 2B-1 is present (i.e., the subscript a is 1). In some embodiments a Stretcher
Unit in Formula 2A-1 or Formula 2B-1 is present as a single unit. In some of those
embodiments A is a Branching Unit (B) having a Solubilizing agent (SA) substituent. In
other embodiments the Stretcher Unit when present consists of 2, 3 or 4 subunits,
preferably 2 or 3 and more preferably 2 subunits. In some of those embodiments one of
the subunits of A is a Branching unit (B) having a Solubilizing agent (SA) as a substituent
(i.e., A1, Ay, Az or A4, which are subunits of A, is —B(SA)-) . In other of those
embodiments no Branching Unit is present in A in Formula 2A-1 or Formula 2A-B when
the subscript a is 1.

[0043] In some embodiments of Formula 2A-1 or Formula 2B-1 when the subscript a
is 1 (i.e., a Stretcher unit is present) —A- is —A;-Ap- in which A; and Ag are subunits of A.
In some of those embodiments the A; subunit of A is —B(SA)-. In other of those
embodiments the Ag subunit of A is —B(SA)-. In still other of those embodiments neither
Aj nor Ag is —-B(SA)- (i.e., no branching unit is present) or a Solubilizing agent is not
present in A.

[0044] In some embodiments of Formula 2A-2 or Formula 2B-2 —Aq-, is —A- when A
is a single unit and is optionally present or when A is comprised or consists of 1,2, 3 or 4
subunits —Ag- is a subunit of A, In some of those embodiments —Ag- is —-B(SA)- when Ag
is present. In other embodiments of Formula 2A-2 or Formula 2B-2 a Solubilizing agent
in -Ap- is not present.

[0045] 3. The LDC composition of embodiment 1 wherein Formula 1 has the
structure of Formula 3A or Formula 3B:

Q2

V—
Ligand Lb—Aa—J‘<\ /
Z'I R8

R’

D+

R9

P (Formula 3A)
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V—
Ligand Lb—Aa—J—< / Q?
\,

R P (Formula 3B).
[0046] 4. The LLDC composition of embodiment 1 wherein the structure of Formula 1

has the structure of Formula 3C or Formula 3D:

5 (Formula 3C)

RY D*

R8 Q’

Ligand+—L,—A,—J 73

\21%
p
R (Formula 3D).
[0047] 5. The LDC composition of embodiment 1 wherein the structure of Formula 1

10 has the structure of Formula 3E or Formula 3F:

Ligand L,—A,—J \ /23

P (Formula 3E)
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RE R

Ligand L,—A,—J \ /23

Q? R (Formula 3F).
[0048] In any one of Formula 3A-3F, R® and R’ are preferably hydrogen. In other
preferred embodiments of a Formula 3A-3F structure, a 'V, Zl, 77 or 7? variable group is
=C(R*Y-. In preferred embodiments that R™ is hydrogen or an electron donating group
wherein when that R* is an electron donating group it is preferably ortho or para to the
aromatic carbon having the —C(RS)(Rg)—D+ substituent. In other preferred embodiments
when R’ is an electron donating group, that R is preferably ortho or para to the aromatic
carbon having the —C(R*R’)-D" substituent. In other preferred embodiments a V, 7', 7?
or 7’ variable group is =C(R™)-, wherein that R* is an electron withdrawing group ortho
to the aromatic carbon having the Q? substituent. In preferred embodiments having the
structure of Formula 2B or 2I' R’ is preferably hydrogen or an electron withdrawing group
such as -NO2 or —Cl.
[0049] In other preferred Formula 3A-3F structures J is -NH- and E in Q2 is —O-.In
more preferred embodiment W is a carbohydrate wherein the E-W bond of Q’ is cleavable
by a glycosidase.
[0050] In preferred embodiments the LDC composition of embodiment 1 is
represented by Formula 31 wherein R’ is hydrogen or an electron withdrawing group and
one or both of V, VART :C(R24)— , wherein R*is hydrogen.
[0051] In some embodiments of Formula 3A, 3B, 3C, 3D, 3D, 3E or 3F no Stretcher
Unit is present (i.e., the subscript a is 0) In other embodiments a Stretcher unit in Formula
3A or Formula 3B is present (i.e., the subscript a is 1). In some embodiment of Formula
3A, 3B, 3C, 3D, 3D, 3E or 3F a Stretcher Unit is present as a single unit. In some of those
embodiments A is a Branching Unit having a Solubilizing agent. In other embodiments the
Stretcher Unit when present consists of 2, 3 or 4 subunits, preferably 2 or 3 and more
preferably 2. In some of those embodiments one of the subunits of A is a Branching unit

(B) having a Solubilizing agent (SA) as a substituent (i.e., Aj, Ay, Az or Ay, which are
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subunits of A, is —-B(SA)-) . In other of those embodiments no Branching Unit is present
in A when the subscript a is 1 in Formula 3A, 3B, 3C, 3D, 3D, 3E or 3I".

[0052] In some embodiments of Formula 3A, 3B, 3C, 3D, 3D, 3E or 3F when the
subscript a is 1 (i.e., a Stretcher unit is present) —A- is —A-Ap- in which A; and A are
subunits of A. In some of those embodiments A; of A is —B(SA)-. In other of those
embodiments Ag of A is -B(SA)-. In still other of those embodiments neither A; or Ag is
—B(SA)- (i.e., no branching unit is present) or a Solubilizing agent is not present in A
[0053] In other preferred embodiments for any of one of embodiments 1-5, -A- when
present (i.e., when a is 1) is replaced by —A-A,-, wherein A; and A, are subunits of
wherein A, is an optional subunit (i.e., A; becomes A when A, is absent or A is Aj-A,
when A, is present). In some of those embodiments —Ap- is —B(SA)- when Ag is present.
In other of those embodiments -A - is —B(SA)-. In other embodiments of Formula 3A,
3B, 3C, 3D, 3D, 3E or 3F a Solubilizing agent in -Ag- is not present or no Branching unit
in A is present.

[0054] In more preferred embodiments represented by Formula 3F, Ly is a M” or M’
moiety wherein the LDC composition of embodiment 1 is represented by the structure of

Formula 3F-1 or Formula 3F-2:

R® R
D+
V—
Ligand M—A— \ /23
p
Q? R (Formula 3F-1)
R® R°
D+
V—
Ligand M—A,—A,— \ /z3
p
Q? R (Formula 3F-2),
[0055] wherein M is a M? or M® moiety and A; and A, are subunits of a stretcher unit

A,
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[0056] In more preferred embodiments having the structure of Formula 3F-1 or
Formula 3F-2, R® and R’ are hydrogen, V and 7’ are =CH- and R’ is hydrogen or an
electron withdrawing group, preferably -Cl or -NO,. In particularly preferred
embodiments, “Ligand” of Formula 31-1 or Formula 31°-2 is an antibody. In other
particularly preferred embodiments of Formula 3F-1 or Formula 3F-2 M is M?, wherein
M?*-A or M*-A| is an Lgg moiety. In still other particularly preferred embodiments of
Formula 3F-1 or Formula 3F-2 M is M3, wherein M*-A or M3—A1 is an Lg moiety.
[0057] In some embodiments of Formula 3F-1 A is —-B(SA)-, wherein B is a
branching unit and SA is a Solubilizing agent. In other embodiments A of Formula 3F-1
is not —B(SA) or is not comprised of a solubilizing agent. In some embodiments of
Formula 3F-2 Ao is present in which A or Ag is —-B(SA)-. In other embodiments of
Formula 3F-1 or 3F-2, A or -A;-Ao-, respectively, is not comprised of a Branching unit.
In still other embodiments of Formula 3F-1 or 3-2 no Solubilizing Agent is present in —

A-or -A]-Ao-.

[0058] In any one of the preferred embodiments for Formula 3A, 3B, 3C, 3D, 3E, 3F,
3F-1 or 3F-2 more preferred are those where D is a quaternized tertiary amine-containing
auristatin such as Auristatin E or having the structure of quaternized Dg, Dg.1, Dg.2, Dy,
Dy.1, or Dyes.

[0059] In any one of the preferred embodiments for Formula 3A, 3B, 3C, 3D, 3E, 3F,
3F-1 or 3F-2 also more preferred are those where D™ is a quaternized tertiary amine-
containing tubulysin such as tubulysin M or having the structure of quaternized D¢, Dg.1,
D¢ 2, Dg.3, DG4, Ds, D6, D7, De.s, D, Duc1 or Duea.

[0060] In any one of the preferred embodiments for Formula 3A, 3B, 3C, 3D, 3E, 3F,
3F-1 or 3F-2 also more preferred are those where D™ is a quaternized phenazine dimer
having the structure of Dy.

[0061] Still other more preferred embodiments are any one of the above Formula 2A,
2B, 2A-1, 2B-1, 2A-2, 2B-2 structures wherein D* is a quaternized isoquinoline-based
MDR inhibitor (i.e., an MDR inhibitor having a isoquinoline substructure wherein the
nitrogen of that substructure is quaternized) such as Elacridar or Tariquidar.

[0062] 6. The LDC composition of any one of embodiments 1 to 5 wherein the
targeting moiety is an antibody, thereby defining an antibody drug conjugate (ADC), and

the targeted moiety is an cell-surface antigen of targeted abnormal cells capable of cellular
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internalization of bound ADC, wherein the antigen is preferentially present on the
abnormal cells in comparison to normal cells.

[0063] In preferred embodiments the targeted antigen is selected from the group
consisting of CD19, CD70, CD30, CD33, NTB-A, avp6, CD123 and 1.W-1. In other
preferred embodiments the targeted antigen is an accessible cell-surface antigen of a
hyper-proliferating cell. In other preferred embodiments the targeted antigen is an
accessible cell-surface antigen of a hyper-activated immune cell.

[0064] 7. The LDC composition of any one of embodiments 1 to 5 wherein the
targeting moiety is a substrate of a cell-surface transporter and the targeted moiety is that
cell-surface transporter, wherein the targeted transporter on abnormal cells is capable of
cellular uptake of bound LDC comprised of the substrate as its targeting moiety wherein
that transporter is preferentially present or is more active on abnormal cells in comparison
to normal cells.

[0065] In preferred embodiments the transporter is a folate transporter. In other
embodiments the targeting moiety is a ligand of a cell-surface receptor and the targeted
moiety is that cell-surface receptor, wherein the targeted receptor on abnormal cells is
capable of cellular internalization of bound LDC comprised of the receptor ligand as its
targeting moiety wherein the targeted receptor is preferentially present on abnormal cells
in comparison to normal cells.

[0066] 8. The LDC composition of embodiment 1 or 2 wherein W of Q' is comprised
of a peptide moiety having a peptide bond to J that is selectively cleavable by a regulatory
protease in comparison to serum proteases wherein action of a regulatory protease on W
will cause intracellular release of a tertiary amine-containing drug (D) from an LDC of the
composition.

[0067] 9. The L.LDC composition of embodiment 3, 4 or 5 wherein W of Q’isa
glycoside-bonded carbohydrate, wherein the glycoside bond W-E of Q* provides for a
cleavage site for a glycosidase wherein action of the glycosidase on W-E causes release of
tertiary amine-containing drug (I?) from an LLDC of the composition.

[0068] 10. The LDC composition of embodiment 8 wherein the peptide moiety of W

is comprised or consists of a dipeptide moiety having the structure of Formula 6:
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0 R
H
N ‘LLL/
- N
H
R34

[0069] o (Formula 6),
[0070] wherein R* is benzyl, methyl, isopropyl, isobutyl, sec-butyl, -CH(OH)CH3 or

ot
N\

has the structure of N and R% is methyl, -(CH,)4-NHo, -
(CH»)3sNH(C=0)NH,, -(CH,);NH(C=NH)NH,, or -(CH,),CO,H, wherein the wavy bond
to the dipeptide’s C-terminus indicates covalent bonding to J of the arylene moiety of
Formula 2A or 2B and the wavy bond to the dipeptide’s N-terminus indicates covalent
bonding to the remainder of W, if such remainder is present, or to A or a subunit thereof,
when a is 1 or to Ly when a is 0, and wherein the dipeptide’s bond to J is cleavable by a
regulatory protease.

[0071] 11. The L.LDC composition of embodiment 9 wherein W in Q2 isa
carbohydrate moiety that is glycoside-bonded to E, wherein the glycosidic bond is

cleavable by a glycosidase, and wherein W-E has the structure of Formula 7:

OH

HO

R4S O E_é_
[0072] (Formula 7),

[0073] wherein the wavy line represents E bonded to one of V, Zl, Zz, or 7> when that
variable group is :CH(R24)—, wherein E is -O-, -S-, or —N(R33)—, wherein R* is hydrogen
or methyl; and wherein R¥ is —-CH,0H or -CO,H.

[0074] 12. The LDC composition of embodiment any one of embodiments 1-11
wherein a is 1 so that A, or a subunit thereof (i.e., Ay), in Q1 is bonded to L, of Formula 1,

wherein —L,-A or —L-A; of Formula 1 and has the structure of Formula 8:
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N, Ra‘
d N—R?2

R [C(RED(RE!)]m[HE]—3—
\V\OJ N J
Y
Ly Aor Ay

[0075] (Formula 8)

[0076] wherein the —[C(Rbl)(Rbl)]m—[HE]— moiety represents the structure of A or a
subunit (A;) thereof; R and R* independently are hydrogen or methyl; R is hydrogen,
methyl, ethyl or a basic unit (BU); HE is an optional hydrolysis enhancer (HE) unit; m is
an integer ranging from O to 6; each R independently is hydrogen, optionally substituted
C;-Cg alkyl, optionally substituted aryl or optionally substituted heteroaryl, or two R
together with the carbon(s) to which they are attached comprise a C3-Cg cycloalkyl or one
R and HE together with the carbon to which they are attached comprise a 5 or 6-
membered cycloalkyl or a 5- or 6-membered heterocycloalkyl and the other R is
hydrogen, optionally substituted C;-Cg alkyl, optionally substituted aryl or optionally
substituted heteroaryl; wherein BU has the structure of —[CRHRH-ICRHR)],-
N(Rzz)(RB), wherein n is O, 1, 2 or 3, wherein each R! independently is hydrogen or lower
alkyl or two R’ together with the carbon to which they are attached comprise a C3-C
cycloalkyl; each R’ independently is hydrogen, optionally substituted C;-Cs alkyl,
optionally substituted aryl or optionally substituted heteroaryl, or two R” together with the
carbon(s) to which they are attached and any intervening carbons define a C3-Cg
cycloalkyl, or one R' and one R? together with the carbons to which they are attached and
any intervening carbons comprise a 5- or 6-membered cycloalkyl and the remaining R’
and R? are as defined; R* and R* independently are hydrogen or optionally substituted
C;-Cg alkyl or together with the nitrogen to which they are attached comprise a 5- or 6-
membered heterocycloalkyl; and wherein the wavy line to the succinimide ring indicates
covalent bonding of sulfur derived from a sulthydryl group of a targeting moiety and the
other wavy line indicates covalent bonding of A (or A) to the remainder of the Formula 1,
2A, 2B, 2A-1, 2B-1, 2A-2, 2B-2 3A-3F, 3F-1 or 3F-2 structure.

[0077] In preferred embodiments R is hydrogen. In other preferred embodiments
[HE] is present and is carbonyl (i.e., -C(=0)-) or a carbonyl-containing functional group
wherein the carbonyl of that functional group is preferably bonded directly to the
[C(Rbl)(Rbl)]n[1 moiety of A or Aj. In other preferred embodiments each R" and R* and R*

are hydrogen, wherein m is 5 is more preferred.
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[0078] In other preferred embodiments [HE] is present and is carbonyl (i.e., -C(=0)-)
and R* is a basic unit and R* is hydrogen with BU having the structure of —CH,NH, more
preferred.

[0079] 13. The LDC composition of embodiment 10 wherein the targeting moiety is

an antibody with Formula 1 having the structure of Formula 9:

0 R%
N J V.
W ﬁ)l\m)\’( \(\Zz
R O Z G

(Formula 9)

Ab——L,

D+

[0080] wherein R® is hydrogen; R’ is hydrogen, optionally substituted C;-Cg alkyl or
optionally substituted phenyl; R™is methyl, isopropyl or -CH(OH)CHs; R¥ is methyl, -
(CH,)sNH(C=0)NH, or -(CH,),CO,H; I is -N(R*)-, wherein R” is hydrogen or methyl;
and

V and 7! independently are =CH- or =N-.

[0081] In preferred embodiments R® and R’ are hydrogen. In other preferred
embodiments R** is isopropyl and R¥ is -(CH»);NH(C=0)NH, wherein the carbons to
which these substituents are attached are in the same absolute configuration of an L-amino
acid. In other preferred embodiments R™is isopropyl and R* is methyl wherein the
carbons to which these substituents are attached are in the same absolute configuration of
an L-amino acid.

[0082] In some embodiments A in Formula 9 is replaced with A;-A, and/or Ly is a M?
or M* moiety.

[0083] 14. The LDC composition of embodiment 13 wherein the targeting moiety is

an antibody wherein Formula 1 has the structure of Formula 10:
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o)
Ab+S Ra1
2 35 ) +
N_*éRa b1y b I V=4 0
R [C(RP)(R )]m[HE]%AOFN\)LN J—<\ p
O \ J H Z—~X R®R®
Y R34 0O .
AorA, R p

(Formula 10)
[0084] wherein A, is an optional subunit of A, wherein the —[CRYR®H],-[HE]-

5 moiety is A when A, is absent and is A; when A, is present so that A becomes A;-A,; R is
-H; R* is —H or a basic unit (BU), wherein BU has the structure of —CHz—N(Rzz)(RB),
wherein R* and R” independently are hydrogen, methyl or ethyl or both together with the
nitrogen atom to which they are attached comprise a 5- or 6-membered heterocycloalkyl;
R™ is hydrogen; m is an integer ranging from 1 to 5; each R independently is hydrogen

10 or optionally substituted C,-Cy alkyl; HE is absent or is —C(=0)-; R** is methyl, isopropyl
or -CH(OH)CH3; R™ is <(CH,)sNH(C=0)NH,, -(CH,),CO,H; J is -NH-;V, Z' and Z” are
=CH,-; R% is hydrogen; and
R’ is hydrogen or methyl; and wherein S is sulfur of a sulfhydryl group derived from the

antibody targeting moiety.

15 [0085] 15. The LDC composition of embodiment 11 wherein the targeting moiety is
an antibody with Formula 1 having the structure of Formula 11:
RQ
RS
D+
A V
—— -
Ab Lb_A1—AO_J \ /23
HO = R
2
HO o > Q
HO R¥ ) P

(Formula 11)
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[0086] wherein A and A, are independently selected subunits of A, wherein A, is an
optional subunit of A (i.e., A; becomes A when A, is absent and A is A;-A, when A, is
present); E is —O- or -NH-; J is —N(R33)—, wherein R™ is hydrogen or methyl;

V and 7 independently are =CH- or =N-; RYis hydrogen; R’ is hydrogen, optionally
substituted C;-Cg alkyl or optionally substituted phenyl; and R* is —CO,H.

[0087] In other embodiments the carbohydrate moiety in formula 11 is replaced by
another carbohydrate moiety wherein the glycosidic bond to that moiety is cleavable by a
glycosidase.

[0088] In some embodiments of Formula 11 -A;- or -Agp- is —B(SA)-, wherein B is a
Branching unit and SA is a Solubilizing agent. In other embodiments neither A; nor Ao of
Formula 11 is—B(SA) or —A;-Aop- not comprised of a solubilizing agent.

[0089] 16. The LDC composition of embodiment 15 wherein the targeting moiety is

an antibody wherein Formula 1 has the structure of Formula 12:

A 9
R
7 r % N R?
Ab—F-S - o*
N—> Ra2 V—
R [CR™)(R™ ) [HE]——A,——J 7°
\ v J \ /
© \ HO 4
1 E o
HO
o L
HO
R4® J P
(Formula 12)
[0090] wherein A and A, are independently selected subunits of A, wherein A, is an

optional subunit of A, wherein —[C(Rb)(Rb)]m—[HE]— is A when A, is absent and is A4
when A, is present so that A becomes Aj-A,; wherein A, when present corresponds in
structure to an amine-containing acid bonded to J through the C-terminal carbonyl of the
amine-containing acid;

[0091] wherein R is hydrogen; R’ is hydrogen or an electron withdrawing group; R
is hydrogen or a basic unit (BU) wherein BU has the structure of —CH,-N(R*)(R?),
wherein R* and R” independently is hydrogen, methyl or ethyl or both together with the
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nitrogen atom to which they are attached comprise a 5- or 6-membered heterocycloalkyl;
R™ is hydrogen; m is an integer ranging from 1 to 5; each R independently is hydrogen
or optionally substituted C;-Cs alkyl; HE is absent or is —C(=0)-; R* is -CO,H; E is —O-;
Jis —-NH-;V and 7> are =CH,-; R? is hydrogen; and R’ is hydrogen or methyl; and wherein
S is sulfur derived from a sulfhydryl group of the antibody.

[0092] In other embodiments the carbohydrate moiety in formula 12 is replaced by
another carbohydrate moiety wherein the glycosidic bond to that moiety is cleavable by a
glycosidase.

[0093] 17. The LLDC composition of embodiment 14, 15 or 16 wherein A,, when

present, has the structure of Formula 13 or Formula 14:

R¥®  R* 41 Q R¥ R4 41 42
R G \ / R R
el . LJX\
~
N K L N
p q
||q38 R4/1 \R42 R43/ \R44 lSB R¥® G
q

(Formula 13) (Formula 14)

[0094] wherein the wavy line to the carbonyl moiety of either structure represents the
point of attachment of A,to W and wherein the wavy line to the amino moiety of either
structure represents the point of attachment of A, to A;; wherein K and L. independently
are C, N, O or S, provided that when K or L is O or S, R* and R¥? to Kor R*® and R* 0 LL
are absent, and when K or L are N, one of R41, R* to K or one of R43, R*to0 L are absent,
and provided that no two adjacent L. are independently selected as N, O, or S; wherein q is
an integer ranging from O to 12, and r is an integer ranging from 1 to 12; wherein G is
hydrogen, optionally substituted C;-Cs alkyl, -OIH, -OR®, -CO,H, CO,R®, wherein RY is
C1-Cs alkyl, aryl or heteroaryl, optionally substituted, or RPR, wherein R™ is a suitable
protecting group, -NIH,, or -N(R)( R%), wherein R independently selected is as
previously defined or both R together with the nitrogen to which they are attached
comprises a 5- or 6-membered heterocycloalkyl or both R as R™ together form a suitable
protecting group; wherein R* is hydrogen or optionally substituted C;-Cg alkyl; R*-R*
independently are hydrogen, optionally substituted C;-Cs alkyl, optionally substituted, or
optionally substituted heteroaryl, or both R*, R* together with the carbon to which they
are attached comprise a Cs-Cg cycloalkyl, or RY R* together with K to which they are
attached when K is C, or R43, R* together with L to which they are attached when L is C,

comprise a C3-Cg cycloalkyl, or R* and R, or R* and R*, or R* and R* to together
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with the carbon or heteroatom to which they are attached and atoms intervening between
those carbon and/or heteroatoms comprise a 5- or 6-membered cycloalkyl or
heterocycloalkyl, or wherein A, has a structure corresponding to alpha-amino, beta-amino
or another amine-containing acid.

[0095] In some embodiments Ag of Formula 13 or Formula 14 is a Branching unit
having a Solubilizing agent substituent (i.e. -Ag- is —B(SA)-). In those instances G is
comprised of a Solubilizing agent (SA) and is preferably the side chain of a D- or L.-amino
acid substituted by that SA, and the remaining variable groups are as defined.

[0096] 18. The L.LDC composition of embodiment 14 or16 wherein the indicated
starred (*) carbon is predominantly in the same absolute configuration as the alpha carbon
of an L-amino acid when that carbon is chiral.

[0097] 19. The LDC composition of embodiment 6 wherein Formula 1 has a Ligand
Unit from an antibody as the targeting moiety so that each LDC of the Formula 1

composition is represented by the structure of Formula 16A or Formula 16B:

Ly
—
Q 9
8 R
OH Ra1 R
2
Ab S HN_*éRa2 V_Z\‘ D+
R [C(R")(RP)][HE]—Q' —J4<\ /,\23
O\ ' / Z Q?
AqorA R' p'
N J
Y
Q1
(Formula 16A)
0 9
8 R
2
R HN—{-R22 V=2 /~p
Ab S [C(RP) R m[HE]I—Q' —J{\ YA
o \ y N2
Y z Q
. Aor A, y R o
~
Q1

(Formula 16B)
[0098] wherein Ql’ is Ao-Wy, wherein A, is an optional subunit of A so that —Ql’— is —
W~ when A, is absent, or is —A,-Ww- when A, is present so that A becomes A;-A,,

wherein the —[C(Rbl)(Rbl)]m—[HE]— moiety becomes A when A, is absent or is A; when A,
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is present, and wherein w is 1 when Q2 is absent or is O (i.e., W is absent ) when Q2 is
present;

[0099] R is hydrogen; Ral is —H or BU wherein BU has the structure of —CH>-
N(R*)(R>), wherein R* and R* independently are hydrogen or methyl or both together
with the nitrogen atom to which they are attached comprise a 5- or 6-membered
heterocycloalkyl; R* is hydrogen; m is an integer ranging from 1 to 5; R” independently
is hydrogen or optionally substituted C;-Cg alkyl; HE is absent or is -C(=0)-; J is —-O- or —
NH-; Q* when present is W-E, wherein E is —O- or -NH-; p’ is an integer ranging from 1
to 24; and wherein S is sulfur derived from a sulthydryl group of the antibody targeting
moiety.

[0100] 20. The L.DC composition of embodiment 19 wherein each L.LDC of the

Formula 1 composition is represented by the structure of Formula 17A or Formula 17B:

v =z2 D'
[C Rb1 (RP")],[HEF—N W)L )ﬁ( ﬂ
R® R?

p
(Formula 17A)
@)
OH Ra‘]
R HN_*éRaZ H ) R35 V:22 +
Ab——S [C(RM)(RM)]m[HE]—N\Hk -

N 1 8 29

0 N 24 rR® R
R O R| pl

(Formula 17B)
[0101] wherein J is -NH-; one of V, Z! is :C(R24)—, wherein R** is hydrogen, -Cl or —
NO,, and the other V, 7! and 77 are =CH,-; RYis hydrogen; and R’ is hydrogen or methyl.
[0102] 21. The LLDC composition of embodiment 19 wherein each L.LDC of the

Formula 1 composition is represented by the structure of Formula 18A or Formula 18B:
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HO OH
OH
0] R4
o]
OH Ra1 E RB D+
Ab—S
HN—"‘%RE‘2 _=22><
\\ R9
b1y(Rb1y] —[HE]—A,——J ya
R [C(R°)(R*")],—[HE] 0 ‘< / 3
(0] Z1‘<
R' p'
(Formula 18A)
HO OH
OH
(6] R46
o]
OH Ra1 E R8 Dt
R
HNA*éRaZ _:zz><
\\ R9
b1 b1y] — _
Ab—\ s [CR™T)(R®)Jr—[HE] AO—J’< /Zs
0 z14<
R' p'
5 (Formula 18B)

[0103] wherein A, is an optional subunit of A, wherein the —[C(R")(R"")],-[HE]-
moiety is A when A, is absent and is Aywhen A, is present so that A becomes A;-A,; R is
-H; R* is —H or a basic unit (BU), wherein BU has the structure of —CHz—N(Rzz)(RB),
wherein R* independently are hydrogen or methyl or R** both together with the nitrogen
10 atom to which they are attached comprise a 5- or 6-membered heterocycloalkyl; R™ is
hydrogen; m is an integer ranging from 1 to 5; R” independently is hydrogen or optionally
substituted C;-Cy alkyl; HE is absent or is —C(=0)-; R® is hydrogen; and R’ is hydrogen,
optionally substituted C;-Cg alkyl or optionally substituted phenyl.
[0104] In other embodiments the carbohydrate moiety in formula 18A or 18B is
15 replaced by another carbohydrate moiety wherein the glycosidic bond to that moiety is
cleavable by a glycosidase.
[0105] In some embodiments of Formula 18A or Formula 18B Ag is present. In some

of those embodiments —Ao- is —-B(SA)-, wherein B is a branching unit and SA is a
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Solubilizing agent. In other embodiments Ag of Formula 18A or Formula 18B, if present,
is not —B(SA)- or is not comprised of a Solubilizing agent.
[0106] 22. The L.DC composition of embodiment 21 wherein each LDC of the

Formula 1 composition is represented by the structure of Formula 19A or Formula 19B:

Ly
f_%
Q RE DY
OH Ra1
Ab——s R
HN———R=2 V=
R [C(Rb1)(Rb1)]m—[HE]—AO—J \ /23
\ N v J
A] HO E N N
HO
o > Q
HO ,
5 R45 p. p
(Formula 19A)
O
OH Rt
R
HN——R32
Ab s [C(Rb1 )(Rb1)]m_[HE]_AO_J
(0]
HO
HO
HO
(Formula 19B)
10 [0107] wherein R is hydrogen; R is hydrogen or a basic unit (BU), wherein BU has

the structure of —CH,-N(R**)(R?), wherein R** and R* independently are hydrogen or

methyl or both together with the nitrogen atom to which they are attached comprise a 5- or
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6-membered heterocycloalkyl; R™ is hydrogen; m is an integer ranging from 1 to 5; each
ol independently is hydrogen or optionally substituted C;-Cs alkyl; HE is absent or is —

C(=0)-; R¥ is -CO,H; Eis —O-; J is -NH-; V and Z° is =CH,-; R® is hydrogen; and R’ is

hydrogen or methyl.

[0108] In other embodiments the carbohydrate moiety in formula 19A or 19B is

replaced by another carbohydrate moiety wherein the glycosidic bond to that moiety is

cleavable by a glycosidase.

[0109] 23. The L.DC composition of embodiment 19, 20, 21 or 22 wherein the

indicated starred (*) carbon is predominantly in the same absolute configuration as the

alpha carbon of an L-amino acid when that carbon is chiral.

[0110] 24. The LDC composition of embodiment 1 wherein —D* has the structure of

Formula 20 (Dg’) or Formula 21 (Dg’):

CHa R'8
R10 @
N
/KK\’( R
R11 3 R14 R17 o
(Formula 20)
R'? o R16 CH, R18
H
Rm\@)\’('\‘% WN
N
- N
P | |
11 13 14
R © R R R Rz ) R ©
(Formula 21)

[0111] wherein R' and R are independently C;-Cs alkyl; R%is hydrogen, C;-Cg
alkyl, C3-Cs cycloalkyl, aryl, -X'-aryl, -X'-(C3-Cs cycloalkyl), C3-Cs heterocycle or -X'-
(C5-Cg heterocycle); R” is hydrogen, C;-Cs alkyl, C3-Cs cycloalkyl, aryl, —Xl—aryl, X
(C5-Cg cycloalkyl), Cs-Cg heterocycle and -Xl-(C3-C8 heterocycle); R"is hydrogen or
methyl; or R" and R™ taken together with the carbon to which they are attached comprise
a C3-Cg cycloalkyl; R" is hydrogen or C;-Cy alkyl; R' is hydrogen, C1-Cs alkyl, C5-Cs
cycloalkyl, aryl, -X'-aryl, -X'-(C3-Cs cycloalkyl), C3-Cg heterocycle and -X'-(C5-Cyg
heterocycle); RY independently are hydrogen, -OH, C;-Cs alkyl, Cs-Cs cycloalkyl and O-
(C1-Cg alkyD); R' independently are hydrogen or C;-Cs alkyl; R"is
—C(R®M,—CR"*),—aryl, -C(R®*),—C(R"*),~(C3-Cg heterocycle) or
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—C(R"),—-C(R"*),—~(C3-Cs cycloalkyl), wherein R™* is hydrogen, C;-Cg alkyl or -OH ;
*! s aryl or C3-Cg heterocycle; R is hydrogen, C;-Cyp alkyl, aryl, C3-Cs heterocycle, -
(R47O)m—R48, and —(R47O)m—CH(R49)2; m is an integer ranging from 1-1000; R* is C,-Cs
alkyl; R*® is hydrogen or C,-Cs alkyl; R* independently are -COOH, —(CH,),-N(R™),,
—(CH»),-SO3H, or —(CH»),-SO3-C;-Cg alkyl; RY independently are C;-Cg alkyl, or
—~(CH),-COOH; Z is O, S, NH, or NR*, wherein R* is C;-Cs alkyl; X' is C;-Cyo
alkylene; and n is an integer ranging from O to 6; and wherein the wavy line to N*
indicates covalent bonding of D" to the remainder of the Formula 1 structure.
[0112] 25. The LDC composition of embodiment 1 wherein —D* has the structure of
Formula 22 (Dy’)

@o;; o

n @
R1 1A R9A RgB R11B
(Formula 22)

[0113] wherein Ring A and Ring B are independently selected aryl or heteroaryl,
optionally substituted on Ring A with one, two or three R* substituents and/or optionally
substituted on Ring B with one, two or three R® substituents, fused to the phenazine ring
systems wherein one phenazine ring system is optionally substituted with one, two or three
independently selected R substituents and the other phenazine ring is optionally
substituted with one, two or three independently selected RP substituents, wherein RA, RB,
R and R, when present, are halogen, optionally substituted alkyl or an O-linked
substituent; R** and R” are independently selected optional substituted alkyl or taken
together with the nitrogen atoms to which they are attached and the intervening carbon
atoms between these nitrogen comprise a heterocycloalkyl ring system and wherein n, s
and o are independently integers ranging from 2 to 4; and wherein the wavy line to N*
indicates covalent bonding of D to the remainder of the Formula 1 structure.
[0114] 26. The LDC composition of embodiment 1 wherein —D* has the structure of
Formula 23 (Dg.1”) or Formula 24 (Dg.1’)
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wj#'* i

(Formula 23)

o R6 ORZA
R4BN H}\
/.'LLL/ /\n/ R5 R3

O (Formula 24)
[0115] wherein the circle represents an 5-membered heteroaryl or a 6-membered aryl
or heteroaryl, wherein the indicated required substituents to that heteroaryl are in a 1,3- or
meta -relationship to each other with optional substitution at the remaining positions; R
is hydrogen or optionally substituted alkyl or R** along with the oxygen atom to which it
is attached defines an O-linked substituent other than -OH; R’ is hydrogen or optionally
substituted alkyl; R*, R**, R*%, R’ and R® are optionally substituted alkyl, independently
selected; R™ is optionally substituted aryl or optionally substituted heteroaryl, R** is
hydrogen or optionally substituted alkyl and m is O or 1; and wherein the wavy line to N*
indicates covalent bonding of D to the remainder of the Formula 1 structure.
[0116] In preferred embodiments R’ is optionally substituted phenyl. In other
preferred embodiments the circle represents thiazole. In other preferred embodiments R’ is
—CHs. In more preferred embodiments R™ s optionally substituted phenyl, the circle
represents thiazole, and R along with the oxygen atom to which it is attached defines an
ester.
[0117] 27. The LDC composition of any one of embodiments 1-26 wherein the
targeting moiety is an antibody.
[0118] 28. The LDC composition of any one of embodiments 1-27 wherein the
Ligand Unit from a targeting moiety targets an antigen on mammalian cells.
[0119] 29. The LDC composition of any one of embodiments 1-28 wherein Ligand
Unit from a targeting moiety does not bind to an antigen on bacteria.
[0120] 30. The LDC composition of any one of embodiments 1-28 wherein Ligand
Unit from a targeting moiety does not bind to bacterial polysaccharides.
[0121] 31. The LDC composition of any one of embodiments 1-28 wherein Ligand

Unit from a targeting moiety does not bind to cell wall teichoic acids.
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[0122] 32. The LDC composition of any one of embodiments 1-23 wherein D' does
not correspond in structure to an antibiotic.

[0123] 33. The LDC composition of any one of embodiments 1-23 wherein D" does
not correspond in structure to an antibiotic.

[0124] 34. The LDC composition of any one of embodiments 1-23 wherein D" does
not correspond in structure to that used in treatment of bacterial infections.

[0125] 35. The LDC composition of any one of embodiments 1-23 wherein D" is a
chemical compound useful in the treatment of cancer having a tertiary amine functional
group or capable of modification to have that functional group.

[0126] 36. The LDC composition of any one of embodiments 1-23 wherein D" is a
chemical compound useful in the treatment of an autoimmune disease having a tertiary
amine functional group or capable of modification to have that functional group.

[0127] 1A. A compound having the structure of Formula I

(Formula I)
[0128] wherein Ly’ is a linker covalent binding precursor moiety; Q' is A,-W,
wherein the subscript ais 0 or 1, and A is an optional Stretcher unit, optionally comprised
of two, three or four subunits so that the subscript a is 1 when A is present and is O when
A is absent; Q2 is W'-E-, wherein Q2 when present is bonded to V, Zl, 7% or Z3; W, and
W', are Cleavable units; wherein Wy, of Q' is comprised of a peptide moiety having a
peptide bond to J that is selectively cleavable by a regulatory protease in comparison to
serum proteases wherein the intracellular or regulatory protease may or may not be more
specific to the targeted abnormal or other unwanted cells in comparison to normal cells, or
is capable of selective cleavage by a protease excreted in greater amounts by the targeted
abnormal or other unwanted cells in comparison to normal cells, or is comprised of a
disulfide moiety that is cleavable by glutathione through disulfide exchange or is
comprised of a hydrazone moiety that is more reactive to hydrolysis under lower pH

conditions present in lysosomes in comparison to physiological pH of serum (i.e., under
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more acidic conditions) when incorporated into an LDC of Formula 1 whose structure
corresponds to that of Formula I, and W'-E of Q? provides a glycosidic bond cleavable by
a glycosidase located intracellularly wherein the glycosidase may or may not be more
specific to the targeted abnormal or other unwanted cells in comparison to normal cells, or
is capable of selective cleavage by a glycosidase excreted in greater amounts by the
targeted abnormal or other unwanted cells in comparison to normal cells when
incorporated into an LLDC of Formula 1 whose structure corresponds to that of Formula I,
wherein the subscript w is 0 or 1 so that W is absent when w is 0 or is present when w is 1,
and w'is 0 or 1, wherein W'-E is absent when w' is O or is present when w'is 1, and
wherein w + w' is 1 (i.e., one and only one of W, W'is present); V, Zl, 7% and 7° are =N-
or =C(R*")-, wherein R** is hydrogen or alkyl, alkenyl or alkynyl, optionally substituted,
or halogen, -NO,, -CN, or other electron withdrawing group, an electron donating group, -
Q?, or —C(R*)(R’)-D*, wherein at least one of V, Z!, Z? and Z* is =C(R**)- when w is 1 and
at least two of V, Zl, 7% and 7° are :C(R24)— when w' is 1, provided that when w is 1 Q2 is
absent and one and only one R* is —C(RS)(Rg)—D+ so that —C(RS)(Rg)—D+ is bonded to one
of V, Z', 7%, Z° when that variable group is =C(R*")-, and the Q'-J- and —~C(R*)(R®)-D*
substituents are ortho or para to each other, and provided that when w' is 1 one any only
one R* is —C(R*)(R”)-D* so that —C(R*)(R®)-D" is bonded to one of V, Z', 7%, Z° when
that variable group is :C(R24)—, and one and only one other R*is Q2 so that Q2 is bonded
to another one of V, Zl, Zz, 7 when that variable group is :C(R24)—, and the Q2 and —
C(RS)(Rg)—D+ substituents are ortho or para to each other; R® and R’ independently are
hydrogen, alkyl, alkenyl or alkynyl, optionally substituted, or aryl or heteroaryl, optionally
substituted; R’ is hydrogen or is halogen, -NO;, -CN or other electron withdrawing group,
or is an electron donating group; E and J independently are —O-, -S- or ~N(RP)-, wherein
R* is hydrogen or optionally substituted alkyl; D* represents a structure of a quaternized
tertiary amine-containing drug D; wherein said intracellular or regulatory protease
cleavage, disulfide exchange, acid hydrolysis or glycosidase cleavage results in expulsion
of D from D" from said LDC.

[0129] 2A. The compound of embodiment 1A wherein L, has the structure of one of
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O
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O O
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Ry o
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O
O:C:N—XZA(
N
[0130] wherein R is hydrogen or C;-Cg optionally substituted alkyl; T is —Cl, -Br, -I, -
O-mesyl or —O-tosyl; U is -F, —Cl, -Br, -1, -O-N-succinimide, -O-(4-nitrophenyl), -O-
pentafluorophenyl, -O-tetrafluorophenyl or ~0-C(=0)-0R”; X% is Ci-10 alkylene, C3-Cs-
10 carbocycle,-O-(C;-Ce alkyl), -arylene-, C;-Co alkylene-arylene, -arylene-C;-Cj alkylene,
-C1-Cyo alkylene-(C;-Ce-carbocycle)-, -(Cs-Cs carbocycle)-C;-Cyg alkylene-, Cs-Cs-
heterocycle, -C;-Cjo alkylene-(Cs-Cs heterocyclo)-, -C;-Cg-heterocyclo)-C;-Cjg alkylene, -
(CH,CH,0)y, or -CH,CH,0),-CH,-, wherein u is an integer ranging from 1 to 10 and RY
is C;-Cg alkyl or aryl.
15 [0131] 3A. The compound of embodiment 2A wherein the compound has the

structure of Formula Ila or Formula IIb:

g R°

0 R
V—7?

\\ D*

N——A,—Wy—J \ /23
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(Formula IIa)

(Formula IIb)
[0132] wherein A is a Stretcher unit; the subscript a is 1; the subscript w is 1; the
subscript w’ is 1; R is hydrogen or methyl; E and J independently are —O-, or ~N(R¥)-,
wherein R* is hydrogen or optionally substituted C;-Cs alkyl; the subscript w is 1 and W
of Formula Ila is a peptide moiety (i.e., W is of 2 or more amino acid subunits, preferably
2 to 4), wherein the peptide bond to J is selectively cleavable by a regulatory or lysosomal
protease in comparison to serum proteases, and W’ of Formula IIb is a glycoside-bonded
carbohydrate, wherein the glycosidic bond to E in W’-E is cleavable by a lysosomal or
intracellular glycosidase; RYis hydrogen; R’ is hydrogen, optionally substituted C;-Cg
alkyl or optionally substituted phenyl. Preferably the peptide W of Formula Ila is —W -
W;-, in which W; and W, are amino acid subunits of W that together provide a recognition
site for a cysteine protease such as a cathepsin.
[0133] In some embodiments of Formula Ila or Formula IIb —A- is —B(SA)-, wherein
B(SA) is a Branching unit (B) substituted by a Solubilizing agent (SA). In other
embodiments A of Formula I[Ia or Formula IIb —A- is not comprised of a Branching Unit.
In some embodiments of Formula Ila or Formula IIa —A- is —A1-Ao- in which A; or Ag is
—B(SA)-. In other embodiments of Formula Ila or Formula IIb A is not comprised of a
Branching unit. In still other embodiments of Formula IIa or IIb no Solubilizing Agent is

present in —A-.

[0134] 4A. The compound of embodiment 3A wherein the Formula Ila compound has

the structure of Formula Illa or Formula ITIb:
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(Formula I1Ia)
Ly A
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(Formula I1Ib)

5 [0135]

E D+
[C(RP)(RP)]m [HE]—A —J
R //
N \: /\E

re R

v—z2

—W,,

R'

wherein the subscript w is 1; the subscript w’ is 1; A, is an optional subunit of

A, wherein the —[C(Rbl)(Rbl)]m—[HE]— moiety is A when A, is absent and is Ajywhen A, is

present so that A becomes A;-A,; wherein R and R¥ independently are hydrogen or

methyl; R* is hydrogen, methyl, ethyl or a basic unit (BU); HE is an optional hydrolysis

. . . . bl
enhancer unit; m is an integer ranging from 0 to 6; each R

independently is hydrogen,

10 optionally substituted C;-Cs alkyl, optionally substituted aryl or optionally substituted

heteroaryl, or two R together with the carbon(s) to which they are attached define a Cs-

Cs cycloalkyl or one R" and HE together with the carbon to which they are attached

define a 5 or 6-membered cycloalkyl or a 5- or 6-membered heterocycloalkyl and the other

ol is hydrogen, optionally substituted C;-Cg alkyl, optionally substituted aryl or

15 optionally substituted heteroaryl; BU has the structure of —[CRHRH-[CR*HRH],-

N(R*)(R*), whereinnis 0, 1, 2 or 3, each R’ independently is hydrogen or lower alkyl or

two R together with the carbon to which they are attached comprise a C3-Cg cycloalkyl,

and each R? independently is hydrogen, optionally substituted C;-Cs alkyl, optionally
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substituted aryl or optionally substituted heteroaryl, or two R’ together with the carbon(s)
to which they are attached and any intervening carbons comprise a C;-Cq cycloalkyl, or
one R' and one R* together with the carbons to which they are attached and any
intervening carbons comprise a 5- or 6-membered cycloalkyl and the remaining R’ and R?
5 are as defined; R* and R* independently are hydrogen or optionally substituted C;-Cg
alkyl or together with the nitrogen to which they are attached comprise a 5- or 6-
membered heterocycloalkyl; RYis hydrogen; and R’ is hydrogen or C;-Cg alkyl.
[0136] In some embodiments of Formula Illa or Formula IlIb Ag is present. In some
of those embodiments —Ao- is —-B(SA)-, wherein B(SA) is a Branching unit (B) substituted
10 by a Solubilizing agent (SA). In other embodiments of Formula Illa or Formula IIIb —Ao-
is present but is not —-B(SA)- or is not comprised of a Solubilizing agent.
[0137] 4A. The compound of embodiment 2A wherein the Formula I compound has

the structure of Formula I'Va or Formula IVb:

Ql
A
' o R35 N
H
N J V\
Ly—n" N Y Nz
" |
R34 o) Z1 / D*
RS
R R®
15 (Formula I'Va)
R9
R8
D+
A V—
—
L, —A—A—J \ / Z;
HO E ) R’
2
HO o p»~Q
HO
R (Formula IVb),
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[0138] wherein in Formula IVa, one of V, Z or 7% is :C(R24)—, wherein R* is
hydrogen or an electron donating group and the other V, Z' or Z? is =CH,- or =N-, and R’
is hydrogen or an electron donating group, or wherein in Formula [Vb, V and 77 are
=C(R*")-, wherein one R* is hydrogen and the other R™ is hydrogen, an electron donating
group or an electron withdrawing group, or V and VA independently are =CHj,- or =N-; and
wherein R’ is hydrogen or an electron withdrawing group, E is -O- or -NH-; J is ~N(R?),

wherein R* is hydrogen or methyl; R™is benzyl, methyl, isopropyl, isobutyl, sec-butyl, -

puct-
N\

CH(OH)CHj3; or has the structure of N ; R¥is methyl, —(CH;)4-NHo, -
(CH,);NH(C=0)NH,, -(CH,);NH(C=NH)NH,, or -(CH,),CO,H; and R*¥ is -CH,OH or —
CO,H.

[0139] In other embodiments the carbohydrate moiety in formula IVb is replaced by
another carbohydrate moiety wherein the glycosidic bond to that moiety is cleavable by a
glycosidase.

[0140] In some embodiments —A- of Formula IVa is —-B(SA)- or is A;-Ao-, wherein
Ajor Agis —B(SA)-, wherein B(SA) is a Branching unit (B) with a Solubilizing agent
(SA) substituent. In some embodiments of Formula IVb A; or Ap is —B(SA)-. In other
embodiments of Formula IVa or Formula IVb none of -A-, A; and Ag, is -B(SA)- or —A-
in Formula I'Va or —A;-Ag- of Formula IVb is not comprised of a solubilizing agent.
[0141] 5A. The compound of embodiment 4A wherein the Formula IVa or Formula

IVb compound has the structure of Formula Va or Formula Vb:

! ' A W
A A
r Ra'l A f \

| N%Rﬂ " R V=122
*
. [CREMY RO, [HE]—A—N J—<
N N\ /
(0] H il R8
R34 0 J

- "
'

Ql

(Formula Va)
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Ly A
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Ra1 D*
| N— Ra2 V—
R [C(RO)R™ ) [HE]——Ao——J s
N P J /
© HO
A E )
HO
o N
HO
R®
(Formula Vb)

[0142] wherein A, is an optional subunit of A, wherein the —[C(Rb)(Rb)]m—[HE]—
moiety is A when A, is absent and is Aywhen A, is present so that A becomes A;-A,; R is
—H wherein R is hydrogen; R is hydrogen or BU wherein BU has the structure of —CH,-
N(R*)(R>), wherein R* and R* independently are hydrogen, methyl or ethyl, or both
together with the nitrogen atom to which they are attached comprise a 5- or 6-membered
heterocycloalkyl; R* is hydrogen; m is an integer ranging from 1 to 5; R” independently
is hydrogen or optionally substituted C;-Cg alkyl; HE is absent or is —C(=0)-; R*¥ is —
CO.H; E is —O-; J is -NH-;V, Zl, 7% and 7? are each =CH,-; R%is hydrogen; and R’ is
hydrogen or methyl.

[0143] In other embodiments the carbohydrate moiety in formula Vb is replaced by
another carbohydrate moiety wherein the glycosidic bond to that moiety is cleavable by a
glycosidase.

[0144] In some embodiments of Formula Va or Formula Vb Ag is —B(SA)-. In other
embodiments of Formula IVa or Formula IVb Ag is not -B(SA)- or is not comprised of a
solubilizing agent.

[0145] 6A. The compound of embodiment 5SA wherein A, in Formula Vb has the

structure of
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R R4 41 Q R¥® R4 41 42 Q
R G \ / R R
e Ay
~ ~ \N ~
| "IN/ | )
R38 R4 R42 R43 \R44 R38 R3° G R39 R40
q or r ,

[0146] wherein the wavy line to the C-terminus carbonyl moiety of either structure
represents the point of attachment to J and wherein the wavy line to the N-terminus amino
moiety of either structures represents the point of attachment to a carbonyl-containing
functional group of A;; wherein K and L independently are C, N, O or S, provided that
when KorLis Oor S, R* and R* to K or R* and R* to L are absent, and when K or L
are N, one of R41, R* to K or one of R43, R*to L are absent, and provided that no two
adjacent L are independently selected as N, O, or S; wherein q is an integer ranging from 0
to 12, and r is an integer ranging from 1 to 12: wherein G is hydrogen, optionally
substituted C-Cg alkyl, -OH, -ORE, -CO,H, CO,R®, wherein R is C;-Cg alkyl, aryl or
heteroaryl, optionally substituted, or RPR, wherein R™® is a suitable protecting, -NH,, or -
N(R)( RY), wherein R® independently selected is as previously defined or both RE
together with the nitrogen to which they are attached comprises a 5- or 6-membered
heterocycloalkyl or both R%as R™® together form a suitable protecting group; wherein R*®
is hydrogen or optionally substituted C;-Cg alkyl; R¥-R* independently are hydrogen,
optionally substituted C;-Cg alkyl, optionally substituted, or optionally substituted
heteroaryl, or both R” RY together with the carbon to which they are attached comprise a
(C5-Cs cycloalkyl, or R41, R*? together with K to which they are attached when K is C, or
R43, R* together with L. to which they are attached when L is C, comprise a C3-Cs¢
cycloalkyl, or R* and R41, or R* and R43, or R*" and R* to together with the carbon or
heteroatom to which they are attached and atoms intervening between those carbon and/or
heteroatoms comprise a 5- or 6-membered cycloalkyl or heterocycloalkyl, or wherein A,
in Formula Vb has a structure corresponding to an alpha-amino acid, a beta-amino acid or
other an amine-containing acid.

[0147] In some embodiments Ag is a branching unit having a Solubilizing agent
substituent (i.e. -Ag- is -B(SA)-). In those instances G is comprised of a Solubilizing
agent (SA) and is preferably the side chain of a D- or L.-amino acid substituted by that SA,
and the remaining variable groups are as defined.

[0148] 8A. The compound of embodiment 6A wherein Ao has the structure of
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0 Ta o
—%—NH—XZA( —%—NH—X3—CH—{JJ
J“{r or \
[0149] wherein X is absent or is Xz, and wherein X” is as defined in embodiment 2A;

and R is the side chain of lysine, aspartic acid or glutamic acid.

[0150] 9A. The compound of embodiment 7A or 8A wherein A, has the structure of

R4GB

b
——HN - N
S W R46A/ o)
0 or

[0151] wherein R** and R*® are independently H or C;-Cg alkyl (preferably methyl)
or together with the nitrogen to which they are attached comprises a 5- or 6-membered
heterocycloalkyl or one of R** and R*® s hydrogen or C;-Cg alkyl and the other is a
Solubilizing agent preferably bonded to the nitrogen heteroatom through an amide

functional group. In preferred embodiments each of R** and R*® is hydrogen or methyl.

R46A R46B

In other preferred embodiments one of and is hydrogen and the other is a
Solubilizing agent preferably bonded to the nitrogen heteroatom through an amide
functional group.

[0152] 10A. The compound of any one of embodiments 1A to 6A wherein Ap is a
Branching unit having substitution by a Solubilizing agent.

[0153] 11A. The compound of any one of embodiments 1A to 9A Ao is lysine,
preferably L-lysine, optionally substituted at its -amino group with a Solubilizing agent.
[0154] 1B. An antibody drug conjugate (ADC) composition obtained from contacting
a compound of embodiment 2A with an antibody having a reactive sulthydryl, amino or
aldehyde moiety under suitable conditions to effect condensation of the reactive moiety
with an L, moiety of a Formula 1 compound whereupon Ly’ is converted to Ly, wherein

the Ab-Ly- moiety within the structure representing the ADC composition from said

condensation has the structure of one of:
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# O
Ab——S
O 0
N—%— # { # /
Ab——S§—CH, Ab—NH
R Iy f{}
(0]
Ab O
#
4 N——NH Ab—S—S—%—
: X
Ab o Ab 0
#>:N NH—x2—< %ZN O—XZ%
X " X
5 H
” O
Ab—NH—{ 0
HN—XZA(
5
[0155] wherein the indicated (#) atom is derived from the reactive moiety of the

antibody and X2 is as defined in embodiment 2A,
10 [0156] wherein Ab is antibody Ligand Unit from a targeting antibody.
[0157] 2B. The ADC composition of embodiment 1B, wherein the reactive antibody
moiety is a cysteine sulfhydryl that is obtained by genetic engineering of a cysteine
residue into a heavy chain constant region of the antibody at a solvent accessible location
or by contacting the antibody with a disulfide reducing agent under conditions suitable for
15 selective reduction of the antibody’s hinge disulfide moieties.
[0158] 3B. The ADC composition of embodiment 2B wherein the composition is

represented by the structure of Ab-S-Formula 1 or Ab-S-Formula 2:
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0O
Ab—FS Re2
N H
A,—W,—Y,—D"
0 P
(Ab-S-Formula 1)
0]
Ab—f-S w,,
N—A1(BU)—A0—Yy—D+
pY
(0]
5 (Ab-S-Formula 2)

[0159] wherein the subscript a is 1; the subscript w is 1; the subscript w’ is 1 and the
subscript y is 1 (i.e., Stretcher, Cleavage and Spacer units are present); the subscript p’
ranges from 1 to 8, wherein the variable groups are defined as in embodiment 1A and D"
represents the structure of a quaternized tertiary amine-containing drug.

10 [0160] 4B. The ADC composition of embodiment 3B wherein the composition is

represented by the structure of Ab-S-Formula 5 or Ab-S-Formula 11:

O
Ab S

E

0
N—A1(BU)—AO—WW—J4< v—7z2 R® RO
pa /
-

15 (Ab-S-Formula 5)
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0
Ab—£s o
N — A((BU)— Ao—<
V=2 RS R
R \/
0 HO E—&\ /
Z! D*
HO 0 R

HO R*5
(Ab-S-Formula 11)

[0161] wherein variable groups of Ab-S-Tormula 5 and Ab-S-Formula 11 are as
defined in embodiment 4A or embodiment 12A, respectively.

[0162] In some embodiments of Ab-S-Formula 5 or Ab-S-Formula 11 Ag is absent.
In other embodiments of Ab-S-Formula 5 or Ab-S-Formula 11 Agis present. In other
embodiments of Ab-S-Formula 5 or Ab-S-Formula 11, Ao, if present, is—B(SA)-, wherein
B(SA) is a Branching unit (B) with a Solubilizing agent (SA) substituent. In other
embodiments of Ab-S-Formula 5 or Ab-S-Formula 11, Ag is not —B(SA)- or is not
comprised of a solubilizing agent.

[0163] In other embodiments the carbohydrate moiety is replaced by another
carbohydrate moiety wherein the glycosidic bond to that moiety is cleavable by a
glycosidase.

[0164] 5B. The ADC composition of embodiment 3B wherein the composition is
represented by the structure of Ab-S-Formula 9 or Ab-S-Formula 12:

6]
Ab—f-s Bu(th 0 R35 T33 y—z2 R® Re
H
N H Ao_N N (\
N 1 .
[CREDRM], H z b
R34 ,
0 0 © R

(Ab-S-Formula 9)

194



10

15

WO 2016/040684 PCT/US2015/049494

OH
HO OH

y—z2 R® Ro

R4S (9] 0
0 \ /

Ab+—S Bt D*
' ., A _NH R
[C(Rb1)(Rb1)]m‘—<
o) o P
(Ab-S-Formula 12)
[0165] wherein the carbon o to the imide nitrogen is substituted with BU or otherwise

is substituted with hydrogen and wherein variable groups of Ab-S-Formula 9 and Ab-S-
Formula 12 are defined as in embodiment 8A or embodiment 12A, respectively.

[0166] In some embodiments of Ab-S-Formula 9 or Ab-S-Formula 12 Ag is absent.
In other embodiments of Ab-S-Formula 9 or Ab-S-Formula 12 Agis present. In other
embodiments of Ab-S-Formula 9 or Ab-S-Formula 12, Ao, if present, is —B(SA)-, wherein
B(SA) is a Branching unit (B) with a Solubilizing agent (SA) substituent. In other
embodiments of Ab-S-Formula 5 or Ab-S-Formula 11, Ag is not —B(SA)- or is not
comprised of a solubilizing agent.

[0167] 6B. The ADC composition of embodiment 5B wherein BU is absent and
replaced by the parenthetic hydrogen or has the structure of —[C(Rl)(Rl)]—[C(Rz)(Rz)]n—
N(Rzz)(RB), wherein n, Rl, Rz, R?? and R* are defined as in embodiment 2A.

[0168] 7B. The ADC composition of embodiment 5B wherein the composition is
represented by the structure of Ab-S-Formula 13 or Ab-S-Formula 14:

NH,

O#

NH

0
Ab—f=S Bu(H) 0
N— i H §
QLU
N N

H D*

[0<Rb‘)<Rb1)1m~<

0 0

(Ab-S-Formula 13)
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O
Ab S Bu(H)
N * il H HN D*
[CRYR*)]m
0 0 P

(Ab-S-Formula 14)
[0169] wherein each conjugate of the ADC composition has no more than 10% of the
opposite stereoisomer at the indicated starred (*) position in each occurrence of p> when
BU is present,
[0170] wherein BU if present is —CH,N(R*)(R*?), wherein one of R** and R” is —-H
and the other is hydrogen or C;-Cg alkyl.
[0171] 8B. The ADC composition of embodiment 5B wherein BU is absent (i.e., is
replaced by the parenthetic hydrogen) and —[CRYR™) - is —(CHy)s-.
[0172] 9B. The ADC composition of embodiment 5B wherein BU is -CH,NH; and m
is 0.
[0173] 10B. The ADC composition of any one of embodiments 1B-9B wherein Ab is
from a targeting antibody that targets an antigen on mammalian cells.
[0174] 11B. The ADC composition of any one of embodiments 1B-9B wherein Ab is
from a targeting antibody that does not bind to an antigen on bacteria.
[0175] 12B. The ADC composition of any one of embodiments 1B-9B wherein Ab is
from a targeting antibody that does not bind to bacterial polysaccharides.
[0176] 13B. The ADC composition of any one of embodiments 1B-9B wherein Ab is
from a targeting antibody that does not bind to cell wall teichoic acids.
[0177] 14B. The ADC composition of any one of embodiments 1B-9B wherein D*
does not correspond in structure to an antibiotic.
[0178] 15B. The ADC composition of any one of embodiments 1B-9B wherein D*

does not correspond in structure to that used in treatment of bacterial infections.
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[0179] 16B. The ADC composition of any one of embodiments 1B-9B wherein D" is
a chemical compound useful in the treatment of cancer having a tertiary amine functional
group or capable of modification to have that functional group.

[0180] 18B. The ADC composition of any one of embodiments 1B-9B wherein D" is
a chemical compound useful in the treatment of an autoimmune disease having a tertiary
amine functional group or capable of modification to have that functional group.

[0181] 1C. A Ligand Drug Conjugate (LDC) composition, wherein the LDC

composition is represented by the structure of Formula 1:

R R

V —2?2

Ligand Lb—Q1—J—<\
Z

[0182] wherein “Ligand” is a Ligand Unit from a targeting moiety, which selectively

\\ D+
Z3
QZ

R’ (Formula 1)

binds to a target moiety; Ly is a ligand covalent binding moiety; Q' is A;-Wy, wherein A
is an optional Stretcher unit, optionally comprised of two, three or four subunits, so that

the subscript a is 0 when A is absent or 1 when A is present; Q% is W'y-E-, wherein Q?

when present is bonded to V, Zl, 7> or Z3; W, and Wywv are Cleavable units; wherein W,
of Q'is selectively cleavable by an intracellular or regulatory protease in comparison to
serum proteases wherein the intracellular or regulatory protease may or may not be more
specific to the targeted abnormal or other unwanted cells in comparison to normal cells, or
is capable of selective cleavage by a protease excreted in greater amounts by the targeted
abnormal or other unwanted cells in comparison to normal cells, or by glutathione through
disulfide exchange, or is more reactive to hydrolysis under lower pH conditions present in
lysosomes in comparison to physiological pH of serum, and W'-E of Q’ provides a
glycosidic bond selectively cleavable by a glycosidase located intracellularly, wherein the
glycosidase may or may not be more specific to the targeted abnormal or other unwanted
cells in comparison to normal cells, or is capable of selective cleavage by a glycosidase
excreted in greater amounts by the targeted abnormal or other unwanted cells in
comparison to normal cells, wherein the subscript w is 0 or 1 so that W is absent when w

is 0 or is present when w is 1, and w'is 0 or 1, wherein W'-E is absent when w' is O or is
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present when w' is 1, and wherein w + w' is 1 (i.e., one and only one of W, W' is present);
V, 7', 7% and 7’ are =N- or =C(R*")-, wherein R** is hydrogen or alkyl, alkenyl or alkynyl,
optionally substituted, or halogen, -NO,, -CN or other electron withdrawing group, an
electron donating group, —Qz, or —C(RS)(Rg)—D+, wherein at least one of V, Zl, 7> and 77 is
:C(R24)— when w is 1 and at least two of V, Z', Z* and 77 are :C(R24)— when w'is 1,
provided that when w is 1, Q2 is absent and one and only one R* is —C(RS)(R())—D+ so that
—C(RS)(Rg)—D+ is bonded to one of V, Z', Z*, 7* when that variable group is :C(R24)— and
the QI—J - and —C(RS)(R())—D+ substituents are ortho or para to each other, provided that
when w' is 1, one any only one R** is —C(R®*)(R®)-D" so that —-C(R*)(R®)-D* is bonded to
one of V, Zl, Zz, 77 when that variable group is :C(R24)— and one and only one other R*is
Q2 so that Q2 is bonded to another one of V, Zl, Zz, 7> when that variable group is
=C(R*")-, and the Q* and —C(R®*)(R®)-D" substituents are ortho or para to each other; RS
and R’ independently are hydrogen, alkyl, alkenyl or alkynyl, optionally substituted, or
aryl or heteroaryl, optionally substituted; E and J independently are —O-, -S- or —-N(R>)-,
wherein R* is hydrogen or optionally substituted alkyl; R’ is hydrogen or is halogen, -
NO,, -CN or other electron withdrawing group, or is an electron donating group; D*
represents a structure of a quaternized tertiary amine-containing drug D; and p is an
average drug loading having a number ranging from 1 to 24; wherein said protease
cleavage, disulfide exchange, acid hydrolysis or glycosidase cleavage results in expulsion
of D from an LDC of the LDC composition.

[0183] 2C. The LDC composition of embodiment 1C wherein -D" is a quaternized
auristatin drug unit.

[0184] 3C. The LDC composition of embodiment 1C wherein —D* has the structure
of Di’ or Dy’

12
R o) R16 CHs R18
RY e N
~ N N N
Ed | v
R11 R13 R14 15
° R Ri7 0 R17 o
(Dg’)
R'2 R16 CH R18 o
H
R e N N R20
\/l\ll T N z/
”~
R11 R13 R14 15
R Riz 0 R o o
(Dr")
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[0185] wherein R' and R are independently C;-Cy alkyl; R is hydrogen, C;-Cg
alkyl, C3-Cs cycloalkyl, aryl, -X'-aryl, -X'-(C5-Cs cycloalkyl), C3-Cs heterocycle or -X'-
(C5-Cg heterocycle); R” is hydrogen, C;-Cs alkyl, C3-Cs cycloalkyl, aryl, —Xl—aryl, X
(C5-Cg cycloalkyl), Cs-Cg heterocycle and -Xl-(C3-C8 heterocycle); R"is hydrogen or
methyl, or R" and R" taken together with the carbon to which they are attached comprise
a C3-Cg cycloalkyl; R" is hydrogen or C;-Cy alkyl; R' is hydrogen, C1-Cs alkyl, C5-Cs
cycloalkyl, aryl, -X'-aryl, -X'-(C3-Cs cycloalkyl), C3-Cg heterocycle and -X'-(C5-Cyg
heterocycle); RY independently are hydrogen, -OH, C;-Cs alkyl, Cs-Cs cycloalkyl and O-
(C1-Cys alkyl); R independently are hydrogen or C;-Cg alkyl; RY is
—C(R)-CR"*)—aryl, -C(R"™™),~C(R"*),~(C3-Cs heterocycle) or
—C(R19A)2—C(R19A)2—(C3—C8 cycloalkyl); R is aryl or C3-Cg heterocycle; wherein R4 s
hydrogen, C;-Cg alkyl or —OH; R*is hydrogen, C;-Cyg alkyl, aryl, C;-Cg heterocycle, -
(RY0),,-R®, and -(R*0),,-CHR™),; m is an integer ranging from 1-1000; RY is C,-Cy
alkyl; R* is hydrogen or C-Cy alkyl; R* independently are -COOH, —(CH,),-N(R™),,
—(CH»),-SO3H, or —(CH»),-SO3-C;-Cg alkyl; RY independently are C;-Cg alkyl, or
—~(CH,),-COOH; Z is O, S, NH, or NR*, wherein R* is C;-Cg alkyl; X" is C;-Cyo
alkylene; and n is an integer ranging from O to 6; wherein the wavy line to N™ indicates
covalent bonding of D™ to the remainder of the Formula 1 structure.

[0186] 4C. The L.DC composition of embodiment 1C wherein the Formula
lcomposition is represented by the structure of

OH

e PO

(@] R34
p

[0187] wherein R* is isopropyl and R¥ s —CHj3; or —CH,CH,CH,NH(C=0)NH,; and
p is a number ranging from 1 to 24. Preferably p ranges from 1 to 8.

[0188] 5C. The LLDC composition of embodiment 1C wherein each L.LDC of the
Formula 1 composition is represented by the structure of

OH
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[0189] wherein Ab is an antibody Ligand Unit from a targeting antibody and the Ab-
S- moiety is bonded to the carbon o or B to the M? carboxylic acid; R* is isopropyl and
R¥is —CH3 or —-CH,CH,CH,NH(C=0)NH,; and p’ is an integer from 1 to 24. In preferred
embodiments, p’ is an integer from 1 to 8.

[0190] 6C. The LLDC composition of embodiment 4C wherein the Formula

lcomposition is represented by the structure of

OH

P oRiie e

R34

[0191] 7C. The LDC composition of embodiment 5C wherein each L.LDC of the
Formula 1 composition is represented by the structure of
OH

2
R34

[0192] wherein the Ab-S- moiety is bonded to the carbon a or B to the M carboxylic
acid.
[0193] 8C. The LLDC composition of embodiment 1C wherein the Formula 1

composition is represented by the structure of

s o
N-A—N ® N i N N 4
N “("°N

o) o N o Me OMe O OMe O

OH
HO,c” Y~ TOH

OH
p
[0194] wherein p is a number ranging from 1 to 24. In preferred embodiments p is a

number ranging from 1 to 24. In preferred embodiments, p is a number ranging from 1 to
8.
[0195] 9C. The LLDC composition of embodiment 1C wherein each L.LDC of the

Formula 1 composition is represented by the structure of
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0

AN—A—N § T
Ao—+S~  H

COzH Me OMe O OMe O

HO,c” Y~ OH

OH
o

[0196] wherein the Ab-S- moiety is bonded to the carbon a or B to the M’ carboxylic
acid; wherein p’ is an integer ranging from 1 to 24. In preferred embodiments, p’ is an

integer from 1 to 8.
[0197] 10C. The LLDC composition of embodiment 8C wherein the Formula 1

composition is represented by the structure of

ﬁ a8
Ir j?\’(%H 4
\/\[r N
D/\ /il\ Me OMe O OMe O \‘)\©
HO,c” Y TOH
OH P
[0198] 11C. The LDC composition of embodiment 9C wherein each 1.DC of the
Formula 1 composition is represented by the structure of
(@]
H( NH2
Ab S— ; H qH
COZH \/\r(
Me OMe O OMe O
HO,C® Y TOH
OH

[0199] wherein the Ab-S- moiety is bonded to the carbon o or B to the M’ carboxylic

acid.

[0200] 12C. The LDC composition of embodiment 1C wherein D™ is a quaternized

tubulysin drug unit.
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[0201] 13C. The LDC composition of embodiment 1C wherein -D* has the structure

of Formula Dg_l, or Formula Dg.¢’:
R?A

R® OR*
n w)k J\)\‘)L
REA OH
O (Formula Dg.;’)
ORZA
_ N
/‘?71 | OH
R4A R5
o) (Formula Dy.;’)
[0202] wherein the circle represents an 5S-membered nitrogen-heteroaryl and wherein

the indicated required substituents to that heteroaryl are in a 1,3-relationship with each
other with optional substitution at the remaining positions; R* is hydrogen or optionally
substituted alkyl or R along with the oxygen atom to which it is attached defines an O-
linked substituent other than -OH;

[0203] R’ is hydrogen or optionally substituted alkyl; R*, R**, R*®, R” and R® are
optionally substituted alkyl, independently selected; R™ is optionally substituted aryl or
optionally substituted heteroaryl; R* is hydrogen or optionally substituted alkyl; and m is
0 or 1, wherein the wavy line to N™ indicates covalent bonding of D to the remainder of
the Formula 1 structure.

[0204] 14C. The L.DC composition of embodiment 1C wherein the Formula 1

composition is represented by the structure of

R7B
0O (@\: N i I 9
Ab—S o R® NN /\N))LN
\QN—A—N\)J\ )}(N_Q_/(LHE‘ o L s/ H OH
0O 34 o} o)

p

[0205]  wherein R* is isopropyl and R* is —CH; or -CH,CH,CH,NH(C=0)NH,; R™®
is hydrogen or —OH; R* is lower alkyl, —C(:O)R2]3 or —C(:O)NHRZB, wherein R*® is
lower alkyl; and p is an number ranging from 1 to 24. In preferred embodiments, p is an

number ranging from 1 to 8.
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[0206] 15C. The LLDC composition of embodiment 1C wherein the Formula 1

composition is represented by the structure of

ﬁl% p

HO,C

OH
[0207] wherein R™ is hydrogen or —OH; R* is lower alkyl, —C(:O)R2]3 or —
5 C(=0)NHR?, wherein R?® is lower alkyl; and p is a number ranging from 1 to 24. In
preferred embodiments, p is a number ranging from 1 to 8.

[0208] 16C. The LLDC composition of embodiment 14C wherein the Formula 1

composition is represented by the structure of

R7B
ORZA
I/L(NJ)L
CH3 s~/ OH
0

NH2 .
<S R
N\)J\ JﬁTHN
R34

10
[0209] 17C. The LLDC composition of embodiment 15C wherein the Formula 1
composition is represented by the structure of
R7B
% OR?
Sj:«\( NH, (ea\_ X o o)
N‘QH H NN N M
N N | ) N
> & 7Y ji:(cm ° . Cl:H3 S H OH
e
OH °
o7y
Ho,c” Y~ OH P
OH
[0210] 18C. The LLDC composition of embodiment 1C wherein each LDC of the
15 Formula 1 composition is represented by the structure of
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R7B
ORZA
A R3® /\n/N’ AI/L(\N))L
Ab N—A N\)J\ )ﬁ( CH3 - CHs S / OH
Co2 8
o
[0211] wherein the Ab-S- moiety is bonded to the carbon a or P to the carboxylic
acid;
[0212]  R*isisopropyl and R*® is -CH; or -CH,CH,CH,NH(C=0)NH,; R™
hydrogen or —OH; R** is lower alkyl, —C(:O)R2]3 or —C(:O)NHRZB, wherein R*® is lower
alkyl; and p’ is an integer from 1 to 24. In preferred embodiments, p’ is an integer from 1
to 8.
[0213] 19C. The L.LDC composition of embodiment 1C wherein each LDC of the
Formula 1 composition is represented by the structure of
R7B
o R2A
N, N
%N A— N z I)\(
/\ﬂ/ S\/))J\
Co2 OH
O
o OH
HO,C? Y TOH
OH ,
p

[0214] wherein the Ab-S- moiety is bonded to the carbon o or B to the M’ carboxylic
acid; R is hydrogen or —OH; R** is lower alkyl, —C(:O)R2B or —C(:O)NHRZB, wherein
R?® is lower alkyl; and p’ is an integer from 1 to 24. In preferred embodiments, p’ is an

integer from 1 to 8.
[0215] 20C. The LLDC composition of embodiment 18C wherein each L.LDC of the

Formula 1 composition is represented by the structure of
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R7B
OR2A
5y Gxon LI, 5
‘e N
S iSUS RS RS eAR v
Jﬁ( cH, © A cH, S OH
R4 o 0
o
[0216] 21C. The LDC composition of embodiment 19C wherein each L.LDC of the
composition is represented by the structure of
R7B
0 o OR2A
A (o2 H i
N - ’ N
Ab—S—- H H N ’ =
N H&N N | /ﬁor | Y
CO.H g \/\[g CH, . CHs OH
1 OH ©
o7t
Ho,c7 Y~ OH P
OH

[0217] 22C. The LLDC composition of embodiment 4C, 5C, 8C, 9C, 14C, 15C, 18C
or 19C wherein A is —CH>(CH»)4(C=0)- or —CH,(CH,)4(C=0)NHCH,CH,(C=0)-.
[0218] 23C. The LDC composition of embodiment 1C wherein —D* is a quaternized

phenazine dimer

[0219] 24C. The LDC composition of embodiment 1C wherein D™ has the structure

@Jg; o

n |® OITJ O
R11A ROA RgB R11B Or)

[0220] wherein Ring A and Ring B are independently selected aryl or heteroaryl
optionally substituted with one two or three R* and/or R® substituents fused to a
phenazine ring system optionally substituted with one two or three independently selected
R® and/or R®P substituents, wherein RA, RB, R and RD, when present, are independently
halogen, optionally substituted alkyl or an O-linked substituent; R** and R are

independently selected optional substituted alkyl or taken together with the nitrogen atoms
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to which they are attached and the intervening carbon atoms between these nitrogen
comprise a heterocycloalkyl ring system and wherein n, s and o are independently integers
ranging from 2 to 4; wherein the wavy line to N* indicates covalent bonding of D" to the
remainder of the Formula 1 structure.

[0221] 25C. The LDC composition of embodiment 1C wherein —D™ has the structure

of
N
’d
Ny A I;
RA 111@)
9) H N NN N \/\
CH;j

[0222] wherein R* and R are present and are lower alkyl.

[0223] 26C. The L.DC composition of embodiment 25C wherein the LDC

composition is represented by the structure of

R45
0 OH
Ligand L,—A- N\?
HsC— NV\ £ RA
H
'Il /\/ 0 RB
CH 3 N\
~
N
[0224] wherein p is a number ranging from 1-24.
[0225] In preferred embodiments R* is <CO,H. In more preferred embodiments the

carbohydrate is glucuronic acid. In other preferred embodiments R* and R® are —-CH3. In
other preferred embodiments Ly is a M? or M’ moiety, more preferably where M-A is a

Lss moiety or M’-Aisalg moiety. In other more preferred embodiments A is replaced

with —A1-Aq- so that M>Alis a Lgs moiety or M>-Alis a Ls moiety. In still other more

preferred embodiments p is a number ranging from 1-8.
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[0226] 27C. The LLDC composition of embodiment 26C wherein the Formula 1

composition is represented by the structure of

COZH

o T

NH

e ng% X

5 [0227] wherein p is a number ranging from 1 to 24. In preferred embodiments, p is a

p

number ranging from 1 to 8.

[0228] 28C. The L.DC composition of embodiment 27C wherein each L.DC of the

Formula 1 composition is represented by the structure of

CO,H
HO,,, 002

O
)\Ns Ab
~N
P
N I

10 [0229] wherein the Ab-S- moiety is bonded to the carbon a or B to the M carboxylic

ZI

p

acid and p’ is an integer ranging from 1 to &.
[0230] 29C. The L.DC composition of embodiment 26C wherein the Formula 1

composition is represented by the structure of
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N
N
Ligand——L —Q“-HN /]:j
g b & /CHs N

[0231] wherein Q is -W-A or -W-A-A,- and p is a number ranging from 1 to 24. In
preferred embodiments, p is a number ranging from 1 to 8.

[0232] In preferred embodiments W is a substrate for a regulatory protease that
cleaves the bond between Q' and the SI moiety. In other preferred embodiments Ly, is a
M? or M? moiety, more preferably where M2-A or MZ—AI is a Lgg moiety or M3-A or M-
Alisals moiety. In still other more preferred embodiments p is a number ranging from
1-8.

[0233] 30C. The LDC composition of embodiment 1C wherein —D" is a quaternized
MDR inhibitor having a isoquinoline substructure.

[0234] 31C. The LLDC composition of embodiment 30C wherein the Formula 1

composition is represented by the structure of

CO,H

X
h O

OH
OH
Ligand L,-A-N OYAr
NH

OH
Ni
(0]

p
|/O

[0235] wherein Ar is optionally substituted aryl or heteroaryl and p is a number

ranging from 1 to 24.
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[0236] In preferred embodiments R* is —<CO,H. In more preferred embodiments the
carbohydrate is glucuronic acid. In other preferred embodiments R* and R® are —CH;. In
other preferred embodiments “Ligand” is a targeting antibody and Ly is a M? or M
moiety, more preferably where M*-A is a Lgs moiety or M’-Aisalg moiety. In other

5 more preferred embodiments A is replaced with —A;-A,- so that M>-Alis a Lss moiety or
M’-Alis aLg moiety. In still other more preferred embodiments “ligand” is a targeting
antibody and p is a number ranging from 1-24. In preferred embodiments, p is a number
ranging from 1 to 8.
[0237] 32C. The L.DC composition of embodiment 31C wherein the Formula 1

10 composition is represented by the structure of

CO.H Ao

ST

Ir=z

[0238] wherein p is a number ranging from 1 to 8.
[0239] 33C. The L.DC composition of embodiment 31C wherein each L.DC of the

Formula 1 composition is represented by the structure of
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3
CO,H Ao M
HO/,’ e A 2y e A Al
i o N-A—NH JCOZH
HO” ™ 0 Ny TN TS
OH NH o)\/ STAb

BUGAs

Iz

p
[0240] wherein the Ab-S- moiety is bonded to the carbon a or B to the M carboxylic
acid and p’ is an integer ranging from 1 to &.

[0241] 34C. The L.DC composition of embodiment 30C wherein the Formula 1

composition is represented by the structure of

, H
Ligand—L,-Q'—N 0

yAr
Tt

+
0
/

—0
p

[0242] wherein Q is -W-A or -W-A;-A,- and p is a number ranging from 1 to 24.
[0243] In preferred embodiments W is a substrate for a regulatory protease that
cleaves the bond between Q' and the SI moiety. In other preferred embodiments “Ligand”
is a targeting antibody and L, is a M? or M’ moiety, more preferably where M?-A or M*-
A is a Lgs moiety or M>-A or M>-Alis a Ls moiety. In still other more preferred
embodiments “Liigand” is a targeting antibody and p is a number ranging from 1-8.

[0244] 35C. The L.DC composition of embodiment 34C wherein the Formula 1

composition is represented by the structure of
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[0245] 36C. The 1.DC composition of embodiment 31C wherein each L.DC of the

Formula 1 composition is represented by the structure of

COLH
( HN—A—W
Ab s/\/§o NH

[0246] wherein the Ab-S- moiety is bonded to the carbon o or B to the M’ carboxylic
acid and p’ is an integer from 1 to 24. In preferred embodiments, p’ is an integer from 1 to
8.

[0247] 37C. The L.DC composition of embodiment 31C wherein the Formula 1

composition is represented by the structure of
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CO,H

NH;

H ©

OY\/N\H/\%/S
NH o

H
~o
0 | N p
~
N 2
[0248] wherein p is a number ranging from 1 to 8.

[0249] 38C. The 1.DC composition of embodiment 31C wherein each L.DC of the

Formula 1 composition is represented by the structure of:

CO,H
HO/, NH2

A wgﬁ .

[0250] wherein the Ab-S- moiety is bonded to the carbon o or B to the M’ carboxylic

acid and p’ is an integer ranging from 1 to &.

[0251] 39C. The L.DC composition of embodiment 31C, 32C, 33C, 34C, 35C or 36C

wherein Ar has the structure of
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[0252] N , wherein the wavy
line indicates bonding of the aryl moiety to the indicated carbonyl functional group.
[0253] 40C. The LDC composition of any one of embodiments 1C-39C wherein the
Ligand Unit or Ab is from a targeting moiety targets an antigen on mammalian cells.
[0254] 41C. The LDC composition of any one of embodiments 1C-39C wherein the
Ligand Unit or Ab from a targeting moiety does not bind to an antigen on bacteria.
[0255] 42C. The LDC composition of any one of embodiments 1C-39C wherein the
Ligand Unit or Ab from a targeting moiety does not bind to bacterial polysaccharides.
[0256] 43C. The LDC composition of any one of embodiments 1C-39C wherein the
Ligand Unit or Ab from a targeting moiety does not bind to cell wall teichoic acids.

[0257] 1D. A Drug-Linker compound wherein the compound has the structure of

Formula I:
re R
V—2?
\ D+
L'b—Q1—J~<\ i
Y
z14<\ Q?
R' 9
(Formula I)
[0258] wherein L’y is a ligand covalent binding moiety precursor; Q' is A,-W.,

wherein A is an optional Stretcher unit so that subscript a is 0 when A is absent or 1 when
A is present and is optionally comprised of two, three or four subunits; Q” is W'y-E-,
wherein Qz, when present, is bonded to V, Zl, 7% or Z3; W, and Wywv are Cleavable units,
wherein Wy, of Q'is capable of selective cleavage by an intracellular or regulatory
protease in comparison to serum proteases, or by glutathione through disulfide exchange,
or is more reactive to hydrolysis under lower pH (i.e., under more acidic) conditions
present in lysosomes in comparison to physiological pH of serum, W'-E of Q’ provides a
glycosidic bond cleavable by a glycosidase located intracellularly, and subscript w is O or
1 so that W is absent when w is 0 or W is present when w is 1, and subscript w'is O or 1,

wherein W'-E is absent when w' is O or W'-E is present when w' is 1, and wherein w + w'
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is 1 (i.e., one and only one of W, W' is present); V, Zl, 7% and 7 are =N- or :C(R24)—,
wherein R* is hydrogen or alkyl, alkenyl or alkynyl, optionally substituted, or halogen, -
NO,, -CN or other electron withdrawing group, an electron donating group, Q% or—
C(RS)(Rg)—D+, wherein at least one of V, Z', 7> and 7 is :C(R24)— when wis 1, and at
least two of V, Zl, 7% and 7° are :C(R24)— when w' is 1, provided that when w is 1, Q2 is
absent and one and only one R* is —C(RS)(Rg)—D+ so that —C(RS)(Rg)—D+ is bonded to one
of V, Z', 7%, 7° when that variable group is =C(R**)- and the Q'-J- and —C(R*)(R®)-D*
substituents are ortho or para to each other, provided that when w'is 1, one any only one
R* is —C(R*)(R®)-D" so that —C(R*)(R”)-D" is bonded to one of V, Z', Z* 7’ when that
variable group is :C(R24)— and one and only one other R*is Q2 so that Q2 is bonded to
another one of V, Zl, Zz, 72 when that variable group is :C(R24)—, and the Q2 and —
C(R®*)(R”)-D" substituents are ortho or para to each other; R® and R’ independently are
hydrogen, alkyl, alkenyl or alkynyl, optionally substituted, or aryl or heteroaryl, optionally
substituted; R’ is hydrogen or is halogen, -NO;, -CN or other electron withdrawing group,
or is an electron donating group; E and J independently are —O-, -S- or ~N(RP)-, wherein
R* is hydrogen or optionally substituted alkyl; D* represents a structure of a quaternized
tertiary amine-containing drug; and subscript p is a number ranging from 1 to 24; and
wherein said protease cleavage, disulfide exchange, acid hydrolysis or glycosidase
cleavage results in expulsion of free tertiary amine-containing drug (D) from the Drug-
Linker Compound, or a Ligand Drug Conjugate compound or N-acetyl-cysteine Conjugate
derived therefrom.

[0259] 2D. The Drug Linker compound of embodiment 1D, wherein the compound

has the structure of Formula ITA or Formula IIB:

V=Zz\
V—7 D Ly—Q'— \ /Z3
L‘b—Q1—J4< /
\2142?<R9 D R’
RQ
R’ (Formula ITA) R®
(Formula IIB).

[0260] 3D. The The Drug Linker compound of embodiment 1D wherein the

compound has the structure of Formula [ITA or Formula IIIB:
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Q2
V— D*
L b—Aa—J~<\ /
Z1 R8 R9
R' (Formula IITA)
Re R°
D+
V—
L b—Aa—J—< / Q?
\,
R' (Formula I1IB).

[0261] 4D. The Drug Linker compound of embodiment 1D wherein the compound

5 has the structure of Formula ITIC or Formula IIID:

RQ
R8

D+

Z1
R’ (Formula I1C)
R P
R® o
Ly——As— \ A
214/<
R (Formula IIID).

[0262] 5D. The Drug Linker compound of embodiment 1D wherein the compound

10 has the structure of Formula IIIE or Formula IIIC:
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Q2
V:<
Ly,—A,—J \ /z3
R8 R'
9 D+
R (Formula I1IE)
R R
D+
V—
N\ /

Q2

L'b_A

A

(Formula IIIF).

[0263] 6D. The Drug-Linker compound of any one of embodiments 1D to 5D

wherein L'~ has a structure selected from the group consisting of:

R
o}
0 —N
HoN——NH \ / s—s—%—
\
0 0
NH,——NH x2—< NH2—O—X2—<
Ry Ry
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0 | N‘%‘
O:C:N—XZA{S‘H R

\ and 0 ,

[0264] wherein R is hydrogen or C;-Cs optionally substituted alkyl; R’ is hydrogen or
halogen or R and R’ are independently selected halogen; T is —Cl, -Br, -1, -O-mesyl or —O-
tosyl or other sulfonate leaving group; U is —F, —C1, -Br, -1, -O-N-succinimide, -O-(4-
nitrophenyl), -O-pentafluorophenyl, -O-tetrafluorophenyl or ~0-C(=0)-OR”; and X* is
Ci-10 alkylene, C5-Cg-carbocycle,-O-(C;-Cg alkyl), -arylene-, C;-Cjo alkylene-arylene, -
arylene-C;-Cjg alkylene, -C;-Cjo alkylene-(C;-Cg-carbocycle)-, -(Cs-Cg carbocycle)-C;-
Cjo alkylene-, C3-Cg-heterocycle, -C;-Cjg alkylene-(Cs-Cg heterocyclo)-, -C3-Cg-
heterocyclo)-C;-Cjg alkylene, -(CH,CH,0),, or -CH,CH,0),-CH,-, wherein subscript u is
an integer ranging from 1 to 10 and R is C1-Ce alkyl or aryl.

[0265] 7D. The Drug-Linker compound of any one of embodiments 1D-6D, wherein
subscript a is 1 so that A in Q' is bonded to L’y of Formula I and Lb’-A is of genereal
formula MI—AI—AO—, wherein M! is a maleimide moiety and Ag is an optional subunit of A
so that A is of two subunits when Ag is present or is a single unit when Ag is absent.
[0266] 8D. The Drug-Linker compound of embodiment 7D wherein M'-A'-Ao- has

the structure of Formula VIII:

o)
Ra1
| N—ERe2
R [C(Rb1)(Rb1)]m[HE]—Ao‘§—
\\OJ N J
Y
v ool A or A1
L'y =M (Formula VIII)

[0267] wherein Ao is an optional subunit of A, wherein —[C(R*'}R")]-[HE]- is A
when Ag is absent and is A; when A, is present so that A becomes -Aj-A,-; R and Re12
independently are hydrogen or methyl; R* is hydrogen, methyl, ethyl or a Basic Unit

(BU); HE is an optional Hydrolysis Enhancer (HE) unit; m is an integer ranging from 0 to
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6; each R™ independently is hydrogen, optionally substituted C;-Cs alkyl, optionally
substituted aryl or optionally substituted heteroaryl, or two R™ together with the carbon(s)
to which they are attached comprise a C3-Cg cycloalkyl or one R and HE together with
the carbon to which they are attached comprise a 5 or 6-membered cycloalkyl or a 5- or 6-
membered heterocycloalkyl and the other R is hydrogen, optionally substituted C;-Cg
alkyl, optionally substituted aryl or optionally substituted heteroaryl; BU has the structure
of —[CRHRH-[CRHRH)],-N(R*)(R™), wherein subscript n is 0, 1, 2 or 3; each R’
independently is hydrogen or lower alkyl or two R’ together with the carbon to which they
are attached comprise a C3-Cg cycloalkyl, and each R’ independently is hydrogen,
optionally substituted C;-Cs alkyl, optionally substituted aryl or optionally substituted
heteroaryl, or two R’ together with the carbon(s) to which they are attached and any
intervening carbons define a C;-Cs cycloalkyl, or one R' and one R? together with the
carbons to which they are attached and any intervening carbons comprise a 5- or 6-
membered cycloalkyl and the remaining R' and R? are as defined; R* and R”
independently are hydrogen or optionally substituted C;-Cg alkyl or together with the
nitrogen to which they are attached comprise a 5- or 6-membered heterocycloalkyl; and
the wavy line indicates covalent bonding of A (or Ag) to the remainder of the Formula
VIII structure.

[0268] In some embodiments the moiety —[C(R)RYI-[CRH(R?)],-NR™)R>) is
present as it acid addition salt, wherein the acid addition salt is that of an inorganic acid,
preferebly HCI or that of an organic acid such a TFA. In other embodiments the acid
addition salt is a pharmaceutically acceptable one.

[0269] 9D. The Drug-Linker compound of claim 7D or 8D wherein M'-A'-Ao- of

Formula I has the structure of

0]
H
| N H
5 [CR™RY)HEI—A,—$—
%,_1: \ v J
L'y =M AorA;
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@] /R22
N\
| N—-H R%
O [CRRIHEI—A,—$—
H_: i\ \ J
Ly=M AorA;

[0270] wherein R** and R* are each hydrogen or one of R*?, R* is hydrogen and the
other is an acid labile carbamate protecting group; and subscript m is an integer ranging
from O to 4.

[0271] In some embodiments the moiety N(R*)R>) is present as its acid addition
salt, wherein the acid addition salt is that of an inorganic acid, preferebly HCI or that of an
organic acid such a TFA. In other embodiments the acid addition salt is a
pharmaceutically acceptable one.

[0272] 10D. The Drug-Linker compound of embodiment 7D, 8D or 9D wherein M-

A1-Ao- of Formula I has the structure of:

|NH

(CH%—%

N
| N—H R®
0O

CHz)m—J{&,

[0273] wherein subscript m is 0 or 4 and R** abd R* are each hydrogen or one of R*,
R” is hydrogen and the other is —C(O)Ot-Bu.

[0274] In some embodiments the moiety -NR?)(R?) is present as its acid addition
salt, wherein the acid addition salt is that of an inorganic acid, preferebly HCI or that of an
organic acid such a TFA. In other embodiments the acid addition salt is a

pharmaceutically acceptable one.
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[0275] 11D. The Drug-Linker compound of any one of embodiments 1D to 10D
wherein W of Q' is comprised or consists of a peptide moiety having a peptide bond to J
that is selectively cleavable by an intracellular or regulatory protease in comparison to
serum proteases wherein action of the regulatory protease on W causes release of free
tertiary amine-containing drug (D) from the Drug-Linker Compound or a Ligand Drug
Conjugate compound or N-acetyl-cysteine Conjugate derived therefrom.

[0276] 12D. The Drug-Linker compound of any one of embodiments 1D to 10D
wherein W* of Q7 is a glycoside-bonded carbohydrate, wherein the glycoside bond W’-E
of Q? provides for a cleavage site for a glycosidase located intracellularly wherein action
of the glycosidase on W’-E causes release of tertiary amine-containing drug (D) from the
Drug-Linker Compound or a Ligand Drug Conjugate compound or N-acetyl-cysteine
Conjugate derived therefrom.

[0277] 13D. The Drug-Linker compound of embodiment 11D wherein the peptide

moiety of W is comprised or consists of a dipeptide moiety having the structure of

Formula VI:
0 R
H\Hk )W
"{N %{
- N
H
R34

) (Formula VI),

[0278] wherein R* is benzyl, methyl, isopropyl, isobutyl, sec-butyl, -CH(OH)CH3 or

ot
N\

has the structure of N and R¥ is methyl, -(CH;),-NH,, -
(CH»)3sNH(C=0)NH,, -(CH,);NH(C=NH)NH,, or -(CH,),CO,H, wherein the wavy bond
to the dipeptide’s C-terminus indicates covalent bonding to J of the arylene moiety of
Formula ITA or IIB and the wavy bond to the dipeptide’s N-terminus indicates covalent
bonding to the remainder of W, if any such remainder is present, or to A, or a subunit
thereof, when subscript a is 1 or to L, when a is 0, and wherein the dipeptide’s bond to J is
cleavable by a intracellular or regulatory protease.

[0279] 14D. The Drug-Linker compound of embodiment 12D wherein W' in Q*is a

carbohydrate moiety that is glycoside-bonded to E, wherein the glycosidic bond is
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cleavable by an intracellular glycosidase, and wherein W'-E has the structure of Formula
VII:
OH

HO

E_g_
(Formula VII),

[0280] wherein the wavy line represents E bonded to one of V, 7}, 72, or 77 when that
variable group is :C(R24), wherein E 1s —O-, -S- , or —N(R33)—, wherein R* is hydrogen or
methyl; and wherein R¥ is —CH,0H or —-CO,H.

[0281] In preferred embodiments R* is ~CO,H. In other preferred embodiments the

carbohydrate moiety of W’-E is in the D-configuration.
[0282] 15D. The Drug-Linker compound of embodiment 11D or 13D wherein the

compound has the structure of Formula IX:

0 R35
H
N J V.
n N Nz
H |
R34 0 Z! / D*

RS

L'y

RQ

A

(Formula IX)
[0283] wherein R’ is hydrogen or an electron donating group; R® is hydrogen; R’ is
hydrogen, optionally substituted C;-Cs alkyl, or optionally substituted phenyl; R** is
methyl, isopropyl or -CH(OH)CHs; R¥ is methyl, -(CH,);NH(C=0)NH, or -(CH,),CO,H;
Jis -N(R?)-, wherein R* is hydrogen or methyl; and V and Z' independently are =CH- or
=N-.
[0284] In some embodiments A is comprised of a C;-Cg alkylene, optionally
substituted by a Basic Unit. In other embodiments one or two of V, Zl, 77 is =CH- and the
other is =N-. In preferred emdodiments each of V, Zl, 7% is =CH-.
[0285] 16D. The Drug-Linker compound of embodiment 15D wherein the compound

has the structure of Formula X:
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O
Ra1
2 35 =2 +
| N_*éRa b1y/Rb1 H 1 7 V=4 0

R [C(RP)(R )]m[HE]—AO—N\)kN)\WJ—« p

O \ J H 714 R® R?

Y R34 0 R
Aor A,
(Formula X)

[0286] wherein the asterisk (*) designates chirality or absence thereof at the indicated

carbon; Ao is an optional subunit of A, wherein —[C(Rbl)(Rbl)]m—[HE]— is A when A, is
absent and is A; when Ag is present so A becomes A;-Ag; R is —H; Ral is —H or a Basic

Unit (BU), wherein BU has the structure of —CHZ—N(RD)(RB), wherein R** and R*
independently are hydrogen, methyl or ethyl or both together with the nitrogen atom to
which they are attached comprise a 5- or 6-membered heterocycloalkyl; R* is hydrogen;
subscript m is an integer ranging from 0 to 6; each R independently is hydrogen or
optionally substituted C;-Cg alkyl; HE is absent or is —C(=0)-; R™is methyl, isopropyl or
-CH(OH)CH3; R™ is -(CH,);NH(C=0)NH, or -(CH»),CO,H; J is -NH-; V, Z' and 7” are
=CHj;-; R’ is hydrogen or an electron donating group; RYis hydrogen; and R’ is hydrogen
or methyl.

[0287] In preferred embodiments HE is present and subscript m ranges from 0 to 4.
In other preferred embodiments HE is present and subscript m is O or 4 and Ao is absent.
In other preferred embodiments R* is BU and m is 0.

[0288] In some embodiments R* is BU wherein the -N(R**)(R*) of BU is present as
it acid addition salt, wherin the acid addition salt is that of an inorganic acid, preferebly
HCI or that of an organic acid such a TFA. In other embodiments the acid addition salt is
a pharmaceutically acceptable one.

[0289] 17D. The Drug-Linker compound of embodiment 12D or 14D wherein the

compound has the structure of Formula XI:
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R9
R8
D+
A \
— -
L'y——A—Ay——J \ / Zs
HO ") R
2
HO o 9
HO RIS
(Formula XI)
[0290] wherein A and Ag are independently selected subunits of A, wherein Ag is an

optional subunit of A (i.e., A; becomes A when Ag is absent and A is -A-Ag- when Ag is
5 present); E is —O- or -NH-; J is —N(R33)—, wherein R™ is hydrogen or methyl;V and 7

independently are =CH- or =N-; R’ is hydrogen or an electron withdrawing group; RYis

hydrogen; R’ is hydrogen, optionally substituted C;-Cg alkyl or optionally substituted

phenyl; and R¥ is —-CO,H or -CH,OH.

[0291] In preferred embodiments R* is -CO,H and the carbohydrate moiety of W’-E
10 is in the D-configuration.

[0292] 18D. The Drug-Linker compound of embodiments 12D, 14D or 17D wherein

the compound has the structure of Formula XII:

0 RS
AL
r N R?
Ra1 D*
| N—= Ra2 V—
R [C(RP(R)];—[HE]—A,—J 73
e /
o \ HO 4
1 E =
HO
0 . Q?
HO
R4 J
(Formula XII)
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[0293] wherein the asterisk (*) designates chirality or absence thereof at the indicated
carbon; A; and Ao are independently selected subunits of A, wherein A, is an optional
subunit of A, wherein —[C(R")(R™)]n-[HE]- is A when A, is absent and is A; when Ao is
present so that A becomes Aj-Ao; wherein A when present corresponds in structure to an
amine-containing acid bonded to J through the C-terminal carbonyl of the amine-
containing acid; R is hydrogen; R’ is hydrogen or an electron withdrawing group; R is
hydrogen or a basic unit (BU) wherein BU has the structure of —CHZ—N(RD)(RB), wherein
R** and R” independently are hydrogen, methyl or ethyl or both together with the nitrogen
atom to which they are attached comprise a 5- or 6-membered heterocycloalkyl; R™ is
hydrogen; subscript m is an integer ranging from 0 to 6; each R*' independently is
hydrogen or optionally substituted C;-C¢ alkyl; HE is absent or is —C(=0)-; R¥ is -COH
or —-CH,OH; E is —O-; J is -NH-; V and Z’ are =CH,-; R® is hydrogen; and R’ is hydrogen
or methyl.

[0294] In some embodiments R* is BU wherein the -N(R**)(R*) of BU is present as
it acid addition salt, wherein the acid addition salt is that of an inorganic acid, preferebly
HCI or that of an organic acid such a TFA. In preferred embodiments the acid addition
salt is a pharmaceutically acceptable one and R* is —CO,H. In other preferred
embodiments HE is present and subscript m ranges from 0 to 4 and R* is —CO,H. In
other preferred embodiments HE is present and subscript m is O or 4, Ao is absent and R®
is —CO,H. In other preferred embodiments R is BU, m is 0, Ao is present and R¥ is -
CO;H. In any one of those preferred embodiments the carbohydrate moiety of Q?is in the
D-configuration.

[0295] 19D. The Drug-Linker compound of any one of embodiments 1D to 19D

wherein Ag, when present, has the structure of Formula XIII or Formula XIV:

R¥® R4 41 O R¥ R4 41 42 Q
R G \ / R R
nea) £
éf\ ~ \N ~
| "IN/ | !
R38 R4 R42 R43/ \R44 R38 R39 G R39 R40
q r

(Formula XIII) (Formula XIV)
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[0296] wherein the wavy line to the carbonyl moiety of either structure represents the
point of attachment of Apto W and wherein the wavy line to the amino moiety of either
structure represents the point of attachment of A, to A;, wherein K and L independently
are C, N, O or S, provided that when K or L is O or S, R* and R¥? to Kor R*® and R* 0 LL
are absent, and when K or L are N, one of R41, R* to K or one of R43, R*to0 L are absent,
and provided that no two adjacent L. are independently selected as N, O, or S; wherein
subscript q is an integer ranging from O to 12, and subscript r is an integer ranging from 1
to 12; wherein G is hydrogen, optionally substituted C;-Cg alkyl, -OH, -ORS, -CO,H,
COZRG, wherein R is C1-Cs alkyl, aryl or heteroaryl, optionally substituted, or RPR,
wherein R™® is a suitable protecting group, -NH,, or —N(RG)(RPG), wherein R¢
independently selected is as previously defined or both R together with the nitrogen to
which they are attached comprises a 5- or 6-membered heterocycloalkyl or both R™®
together form a suitable protecting group; wherein R*® is hydrogen or optionally
substituted C;-Cs alkyl; R*-R* independently are hydrogen, optionally substituted C;-Cg
alkyl, optionally substituted, or optionally substituted heteroaryl, or both R” RY together
with the carbon to which they are attached comprise a C5-Cg cycloalkyl, or R*!, R*
together with K to which they are attached when K is C, or R¥, R together with L to
which they are attached when L is C, comprise a C;3-C¢ cycloalkyl, or R* and R41, or R¥
and R*, or R* and R* to together with the carbon or heteroatom to which they are
attached and atoms intervening between those carbon and/or heteroatoms comprise a 5- or
6-membered cycloalkyl or heterocycloalkyl, or wherein Ag has a structure corresponding
to alpha-amino, beta-amino or another amine-containing acid.

[0297] 20D. The Drug-Linker compound of embodiment 18D wherein the indicated
starred (*) carbon is predominantly in the same absolute configuration as the alpha carbon
of an L-amino acid when that indicated carbon has chirality.

[0298] 21D. The Drug-Linker compound of any one of embodiments 1D-20D
wherein -D" is a quaternized tertiary amine-containing tubulin disrupting agent.

[0299] 22D. The Drug-Linker compound of embodiment 21D wherein the
quaternized tubulin disrupting agent —D" is a quaternized tubulysin Drug Unit.

[0300] 23D. The Drug-Linker compound of claim embodiment 22D wherein the

quaternized tubulysin Drug Unit —D* has the structure of Formula Dg.; or Formula Dy, ’:
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R6 OR2A 0 R7A

( iy O
) (;3 N \HL N J\)\)J\ N
2 | H
R* O RS RS rea” O

o)

(Formula DG_I’)
R7A

0]
4B H
R\® N. J\)\ M
N/\n/ " N N
/|77?_/ | | H OH
R
O (Formula DH_I’)

[0301] wherein the circle represents an 5S-membered nitrogen-heteroaryl and wherein
the indicated required substituents to that heteroaryl are in a 1,3-relationship with each
other with optional substitution at the remaining positions; R** is hydrogen or optionally
substituted alkyl or R** along with the oxygen atom to which it is attached defines an O-
linked substituent other than -OH; R’ is hydrogen or optionally substituted alkyl; R*, R*,
R*®, R’ and R® are optionally substituted alkyl, independently selected; R™ is optionally
substituted aryl or optionally substituted heteroaryl; R is hydrogen or optionally
substituted alkyl; and subscript m is O or 1, wherein the wavy line indicates covalent
bonding of D" to the remainder of the Drug-Linker compound.

[0302] 24D. The Drug-Linker compound of embodiment 23D the wherein the

quaternized tubulysin Drug Unit -D™ has the structure of*

L o R OoR¥ /(@%Rm)q
A%N\HLTWM 2

O
O s/
R4A R5 R3
HO/gO ,
[0303] wherein 7 is an optionally substituted lower alkylene or an optionally

substituted lower alkenylene; subscript ¢, indicating the number of R’® substituent, is 1, 2
or 3; each R™ is independently selected from hydrogen and an O-linked substituent; and
wherein the wavy line indicates covalent bonding of D" to the remainder of the Drug-

Linker compound.
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[0304] 25D. The Drug-Linker compound of embodiment 24D wherein the

quaternized tubulysin Drug Unit —-D* has the structure of:

o R6 ORZA
H O
® N N 7
5 A

rA O g5 R3 S

[0305] wherein R* is hydrogen or optionally substituted C;-Cg alkyl or R’ along with
the oxygen atom to which it is attached defines an O-linked substituent other than -OH; R’
is optionally substituted C,-Cg alkyl; R’ and R® are the side chain residues of natural
hydrophobic amino acids; —N(R7)(R7) is -NH(C;-Cg alkyl) or -NH-N(C;-Cg alkyl),,
wherein one and only one C;-Cg alkyl is optionally substituted by —CO,H, or an ester
thereof, or by an optionally substituted phenyl; and wherein the wavy line indicates
covalent bonding of D™ to the remainder of the Drug-Linker compound.

[0306] 26D. The Drug-Linker compound of embodiment 25D wherein ~NR)R) is
selected from the group consisting of -NH(CH3), -NHCH,CH,Ph, and -NHCH,-CO;H, -
NHCH,CH,CO,H and -NHCH,CH,CH,CO,H.

[0307] 27D. The Drug-Linker compound of embodiment 23D wherein the

quaternized tubulysin Drug Unit -D™ has the structure of*

OR%A R7A
N N
N N =
o | st N
4A 3
R R REA OH
o .
[0308] 28D. The Drug-Linker compound of any one of claims 23D to 27D wherein
the O-linked substituent —OR>* is other than —OH (i.e., R** is not hydrogen).

[0309] 29D. The Drug-Linker compound of claim 28D wherein the quaternized

tubulysin Drug Unit D" has the structure of:
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=
OR?A R®
H O 'e) A
N N =
e | J N
o) S H
R4A R3 OH
HsC
O b

[0310]  wherein R** is methyl; R’ is H, methyl, ethyl, propyl, -CH,-OC(O)R™, -
CH,CH(R*®*)C(O)R* or -CH(R*®*)C(O)NHR™, wherein R** is C;-Cy alkyl and R*® is
H or C;-Cg alkyl, independently selected from R3A; and -OR* is an O-linked
5 substituent selected from the group consisting of —OR*®, -OC(O)R*® or —
OC(O)N(RZB)(RZC), wherein R*® and R*“ is independently selected from the group
consisting of H, C;-Cg alkyl and C,-Cg alkenyl; and R™®is hydrogen or —OH.
[0311] 30D. The Drug-Linker compound of embodiment 29D wherein the

quaternized tubulysin Drug Unit —-D" has the structure of:

R7B
® H O
N., N
N 4 N ~
M6 | st N
CH, R3 OH
H;C
10 o or
$ZB R7B
JCH,
o) @)
® H O
N., N
N 4 N -~
S | sﬁ N
CH,4 R3 OH
H5;C
O 2
[0312] wherein R* and R’ are independently selected from the group consisting of

methyl, ethyl, propyl and iso-propyl; R*® is methyl, ethyl, propyl and iso-propyl or -OR**
is as previously defined; R is methyl, ethyl or propyl; and R™ is hydrogen or —OH.
15 [0313] 31D. The Drug-Linker compound of embodiment 29D wherein the

quaternized tubulysin Drug Unit -D™ has the structure of*
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i
e) RZB
H @ 0
(ﬁl(N’// ’\I*(/N
LS. | SJ)L N
CHj, R3 OH
HsC
o)

[0314] wherein R?® is methyl, ethyl, propyl, iso-propyl, 3-methyl-prop-1-yl, 3,3-
dimethyl-prop-1-yl, or vinyl; R? is methyl, ethyl or propyl; and R™ is hydrogen or ~OI.
[0315] 32D. The Drug-Linker compound of any one of embodiment 23D-29D and
31D wherein R?® is —CH;, R?is —CHj; and R is H or —OH.

[0316] 33D. The Drug-Linker compound of any one of claims 23-30, wherein R*is
—CH,CHs.

[0317] 34D. The Drug-Linker compound of claim 23D-29D and 31D wherein R?B is
~CHs, R is —CH; and R"” is .

[0318] 35D. The Drug-Linker compound of embodiment 22D wherein the compound

has the structure of:
R7B
ORZA

R3S N N’ N \N%
E:EN A— N\)J\ Jﬁ( /ﬁr . s-7 OH

[0319] wherein R* is isopropyl and R* is -CH, isopropyl, —
CH,CH,CH,NH(C=0)NH, or -CH,CH,CO,H; R"™ is hydrogen or -OH; and R** is C;-Cg
alkyl, C»-Cg alkenyl, -OCH,OR?®, -C(=0)R*® or —-C(=0)NHR?®, wherein R*® is hydrogen,
or C;-Cg alkyl.

[0320] 36D. The Drug-Linker compound of claim 35D wherein R** is isopropyl and
R¥is —CHj3;, or —-CH,CH,CH,;NH(C=0)NHp5; R is hydrogen or —OH; and R* is lower
alkyl, —C(=0)R*® or —C(=0)NHR?®, wherein R*® is lower alkyl.

[0321] 37D. Drug-Linker compound of embodiment 35D wherein the compound has

the structure of
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R7B

R2A

I)Yy
N— A—N

ﬁl O

45 Y OH

OH

[0322]  wherein R™ is hydrogen or —OH; R** is C}-Cg alkyl, C,-Cg alkenyl, -
OCH,OR?®, —-C(=0)R?® or —C(=O)NHR?®, wherein R*® is hydrogen, or C;-Cs alkyl; and

* is ~CO,H or ~CH,OH.
[0323] 38D. The Drug-Linker compound of claim 102 wherein R* is isopropyl and

3 s —CHj;, or —-CH,CH,CH,NH(C=0)NH,; R is hydrogen or —OH; and R?** is lower
alkyl, —-C(=0)R*® or -C(=O)NHR?®, wherein R*® is lower alkyl.
[0324] 39D. The Drug-Linker compound of claim 35D or 36D wherein the compound

has the structure of

R7B
O OR?A
Q NH, (@\ ! 0 0
N&H H NN /b)L
N N | | J N
1 OH °
0 AN
HO,c” Y~ YOH
OH

[0325] 40D. The Drug-Linker compound of any one of embodiments 1D-8D, 15D,
17D and 35D-37D wherein A or —A-Ag- is “CH,(CH»)4(C=0)- or —
CH»(CH,)4(C=0O)NHCH,CH»(C=0)-.

[0326] 41D. The Drug-Linker compound of any one of embodiments 35-40D and
wherein R** is —~C(O)CHs, methyl, ethyl or propyl.

[0327] 42D. The Drug-Linker compound of embodiment 21D wherein the
quaternized tubulin disrupting agent —D" is a quaternized auristatin or dolastatin Drug
Unit.

[0328] 43D. The Drug-Linker compound of claim 42D wherein the quaternized

tubulin disrupting agent —-D™ is quaternized dolastatin 10 or dolastatin 15.

230



10

15

20

25

WO 2016/040684 PCT/US2015/049494

[0329] 44D. The Drug-Linker compound of claim 42D wherein the quaternized

auristatin Drug unit —D* has the structure of Dy’ or Dg’:

R12 o R16 cH R18
3
H
10
"L{T T R'9
11 R13 14
R O 15 Ry7 5 R!7 O
(Dg’)
R12 0 R16 CHa R18 o
H
R1O\® N N N /Rzo
k: /T T z
1 13 14
R o R¥ R RS Ry7 5 R17 0
R21 ,
(Dr’)

[0330] wherein R' and R are independently C;-Cy alkyl; R is hydrogen, C;-Cg
alkyl, C3-Cg cycloalkyl, aryl, -X'-aryl, -X'-(C3-Cs cycloalkyl), C3-Cs heterocycle or -X'-
(C3-Cs heterocycle); R is hydrogen, C;-Cs alkyl, C3-Cs cycloalkyl, aryl, -X'-aryl, -X'-
(C5-Cs cycloalkyl), C5-Cs heterocycle and -X'-(C3-Cg heterocycle); R™ is hydrogen or
methyl, or R" and R' taken together with the carbon to which they are attached comprise
a C3-Cg cycloalkyl; R" is hydrogen or C;-Cy alkyl; R' is hydrogen, C1-Cs alkyl, C5-Cs
cycloalkyl, aryl, -X'-aryl, -X'-(C;-Cs cycloalkyl), C3-Cg heterocycle and -X'-(C5-Cg
heterocycle); RY independently are hydrogen, -OH, C;-Cs alkyl, Cs-Cs cycloalkyl and O-
(C1-Cys alkyl); R independently are hydrogen or C;-Cg alkyl; RY is
—C(R)-CR"*)—aryl, -C(R"™™),~C(R"*),~(C3-Cs heterocycle) or
—C(R19A)2—C(R19A)2—(C3—C8 cycloalkyl); R?!is aryl or C3-Cg heterocycle; wherein RYA g
hydrogen, C;-Cg alkyl or —OH; R¥ is hydrogen, C;-Cyg alkyl, aryl, C;-Cg heterocycle, -
(R47O)m—R48, and —(R47O)m—CH(R49)2; subscript m is an integer ranging from 1-1000; RY is
C,-Cg alkyl; R*is hydrogen or C-Cg alkyl; R* independently are -COOH, —(CH,),-
N(R™),, ~(CH,)»-SOsH, or ~(CH,),-SO3-C-Cs alkyl; R independently are C;-Cs alkyl,
or «(CH,),-COOH; Z is O, S, NH, or NR*, wherein R* is C;-Cy alkyl; X' is C;-Cio
alkylene; and subscript n is an integer ranging from O to 6; wherein the wavy line indicates
covalent bonding of D* to the remainder of the Drug-Linker compound.

[0331] 45D. The Drug-Linker compound of claim 44D wherein the compound has the

structure of:
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OH

0O
H H
0 G')I(N,,, mMN
H o R¥ /©/\/N\ o) I\'}/lle OMe O OMe O
—A— HN
| N-A N\)J\H/'ﬁf

o) |;34 © ,
e e
0O
QN_A_ /@A /iLMe OMe O OMe O \O
o) R34

0
H
TR /©A/N\ o Ee OMe O OMe O I\©
- HN
| N-A N\)J\H/HT
34 0

[0332]  wherein R* is isopropyl and R* is —CH3, -CH,CH,COOH or —

[l

5 CH,CH,CH,NH(C=0O)NH..
[0333] 46D. The Drug-Linker compound of embodiment 45D wherein the compound

has the structure of:

G5, m? A Ky
2 gx LI 5
Eiﬁ“z @fif AL pae

{ - IN ﬁm% 1/'\@
QN CH,- (CHZ)”‘—H/ \)J\ /'\WHN/©/\ Me OMe O OMe O
R34

e]
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O

@

; 33 HN@fj/* ﬁrﬂ% 10
[‘éN CHp- (CHz)m—-n/ N

>34
0 R

wherein the subscript m is 4.

[0334] 47D. The Drug-Linker compound of embodiment 44D wherein the the

5 compound is has the structure of:

10 [0335] wherein R* is —CO,H or CH,OH.

\—/

[0336] 48D. The Drug-Linker compound of embodiment 47D wherein the compound

has the structure of:
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0
| N=CHy~(CHy)n—1" N 7N
0 /N o Me OMe O OMe O N
o} o N7 s
\OH —/
; OH

R45 H
OH
[0337] wherein R® is —CO»,H or -CH,OH; and subscript m is 4.
[0338] 1E. A LDC composition wherein the composition is represented by the

structure of:

R7B

OH

RZA

N-A— N\)L)}(

[l

[0339] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody
Ligand Unit; R*is isopropyl and R¥ is —CH3;, isopropyl, -CH,CH,CH,NH(C=0)NH, or —
CH,CH,CO,H; R™ is hydrogen or —OH; R* is C;-Cg alkyl, C,-Cs alkenyl, -OCH,OR?®, —
10 C(=0)R* or —-C(=0)NHR?®, wherein R* is hydrogen, or C;-C¢ alkyl; and subscript p is a
number ranging from 1 to 8.
[0340] 2E. The LDC composition of embodiment 1E wherein R* is isopropyl and
¥ is ~CH3, or -CH,CH,CH,NH(C=0)NH,; R™ is hydrogen or —OH; R** is lower alkyl,
~C(=0)R” or -C(=0)NHR™®, wherein R*® is lower alkyl; and subscript p is a number
15 ranging from 1 to 8.
[0341] 3E. The LDC composition of embodiment 1E wherein the composition is

represented by the structure of:

R7B
2A
o S OR o
S H @ - N/, N
N-A—N ’|\‘/\ﬂ/ ’T‘ /\%N
o} S H
CH; CHj OH
o} o N
OH ©
o}
HO,C® Y TOH P
OH ,

235



WO 2016/040684 PCT/US2015/049494

[0342] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody
Ligand Unit; R™ is hydrogen or —OH; R** is C;-Cg alkyl, -OCH,OR*® —C(=0)R*®
or —-C(=O)NHR?®, wherein R*® is C1-Cs alkyl or C,-C¢ alkenyl; and subscript p is a
number ranging from 1 to 8.

5 [0343] 4E. The LDC composition of embodiment 3E wherein R™ is hydrogen or —
OH; R* is lower alkyl, ~C(=0)R*® or -C(=0)NHR?®, wherein R*® is lower alkyl;
andsubscript p is a number ranging from 1 to 8.

[0344] S5E. The LDC composition of embodiment 1E wherein the structure of the

composition is represented by the structure of:

R7B
\Iglé NHZ i\ \%
<§ R3® CH3 OH
10 R34 P
or
R7B
pots  F R3S CH3 \))L OH
\<§N CHZ—(CHz)m—n/ \)J\ )}THN o
Y R34 p
15 [0345] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody

Ligand Unit; subscript p is an number ranging from 1 to §; and subscript m is 4.
[0346] 6E. The LDC composition of embodiment 3E wherein the structure of the

composition is represented by the structure of:

R7B
ORZA

NH 0 o
ﬁ RSV
I s/ 0

c:H3 W, CHs OH

o}
Ho,c” Y~ oH P
20 OH or
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R7B
2A
. o OR o
0 ® - H N
Ab-+-S H N/W "N /J)LN
N—CH,-(CH,) N ., © | s/ H
2 Zm_([)I/ CH; = .\ CHs OH
0 Q o o)
o}

HO,.c” Y~ ~oH

OH
[0347] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody
Ligand Unit; subscript p is an number ranging from 1 to §; and subscript m is 4.
[0348] 1F. A LDC composition wherein the composition is represented by

the structure of:

R7B
2A
. 0 §R
0 ® = H Q
35 0, N
At 2 Ty
Ab+s— N . Njﬁ( CHy © L CHs S OH
NeoH 2 10 i
2 R34 e}
.

[0349] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody
Ligand Unit; the Ab-S- moiety is bonded to the carbon ¢ or B to the carboxylic acid; R* is
isopropyl and R¥ is —CHj3; or -CH,CH,CH,;NH(C=0)NHp5; R is hydrogen or —OH; R* s
lower alkyl, -C(=0)R*® or —-C(=O)NHR?®, wherein R*® is lower alkyl; and subscript p’ is
an integer ranging from 1 to 8.

[0350] 2F. The LDC composition of embodiment 1F wherein each Ligand Drug

Conjugate compound of the composition is represented by the structure of:
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R

0 . o ORZA o

AN A—N @A N, N

oo N RGN YE
COH CHs = .\ CHs OH
\OH 0
0"~ °
HO,C* OH
OH

[0351] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody
Ligand Unit; the Ab-S- moiety is bonded to the carbon ¢ or B to the M? carboxylic acid;

R™® is hydrogen or —OH; R* is lower alkyl, —C(:O)R2]3 or —C(:O)NHRZB, wherein R*® is

lower alkyl; and subscript p’ is an integer ranging from 1 to 8.
[0352] 3F. The LLDC composition of embodiment 1IF wherein each Ligand Drug

Conjugate compound of the composition is represented by the structure of:

s—% & N\)L JY W \/UYJ*

R34 o)

or

OR2A
/\n/N’ NIJ\(/\))L

O R35
Abts \Hk —CH2—(CH2)m—n/ CH3
CO,H R34

[0353] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody
Ligand Unit; the Ab-S- moiety is bonded to the carbon o or 3 to the m? carboxylic acid;
subscript p’ is an integer ranging from 1 to §; and subscript m is 4.

[0354] 4F. The LDC composition of embodiment 2F wherein each Ligand Drug

Conjugate compound of the composition is represented by the structure of:
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R7B
0 ORZA
HJ\ NH, (ca\ ‘ 0 0
N : N
COLH ~N 0 S H
2 QO CHs = .\ CHs OH
04 I
OH
0 w0
HO,C” OH
OH
or
R7B
2A
(6] ® = N N
A y NSy
—CH,— H
Ab S—\ H CH, (CHz)m—I(‘])/ ]@(CH?’ 0 - CHs S OH
CO,H 0 o}
o WOH

HO,C™ OH
OH

[0355] wherein Ab is an antibody Ligand Unit; S is a sulfur atom of the antibody
Ligand Unit; the Ab-S- moiety is bonded to the carbon o or 3 to the m? carboxylic acid;
subscript p’ is an integer ranging from 1 to §; and subscript m is 4.
[0356] 5F. The LDC composition of any one of embodiment1F or 2F wherein A is —
CH,(CH3)4(C=0)- or -CH»(CH;)4(C=0)NHCH,CH»(C=0)-.
[0357] 6F. The LLDC composition of any one of embodiments 1E-6E and 1F-5F
wherein R** is —~C(O)CH3, methyl, ethyl or propyl.

EXAMPLES
[0358] General: Chemistry
[0359] All commercially available anhydrous solvents were used without further
purification. Analytical thin layer chromatography was performed on silica gel 60 254
aluminum sheets (EMD Chemicals, Gibbstown, NJ). Radial chromatography was
performed on Chromatotron apparatus (Harris Research, Palo Alto, CA). Column
chromatography was performed on a Biotage Isolera One™ flash purification system
(Charlotte, NC). Analytical HPL.C was performed on a Varian ProStar 210™ solvent
delivery system configured with a Varian ProStar 330 PDA detector. Samples were eluted

over a C12 Phenomenex SynergiTM 2.0 x 150 mm, 4 pm, 80 A reverse-phase column. The
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acidic mobile phase consisted of acetonitrile and water both containing either 0.05%
trifluoroacetic acid or 0.1% formic acid (denoted for each compound). Compounds were
eluted with a linear gradient of acidic acetonitrile from 5% at 1 min post injection, to 95%
at 11 min, followed by isocratic 95% acetonitrile to 15 min (flow rate = 1.0 mL/min). LC-
MS was performed on two different systems. LC-MS system 1 consisted of a ZMD
Micromass mass spectrometer interfaced to an HP Agilent 1100 HPLC instrument
equipped with a C12 Phenomenex Synergi 2.0 x 150 mm, 4 pm, 80 A reverse phase
column. The acidic eluent consisted of a linear gradient of acetonitrile from 5% to 95% in
0.1% aqueous formic acid over 10 min, followed by isocratic 95% acetonitrile for 5 min
(flow rate = 0.4 mL./min). LC-MS system 2 consisted of a Waters Xevo G2™ ToF mass
spectrometer interfaced to a Waters 2695 Separations Module with a Waters 2996
Photodiode Array Detector; the column, mobile phases, gradient, and flow rate were same
as for LC-MS system 1. UPLC-MS system 1 consisted of a Waters SQ mass detector
interfaced to an Acquity™ Ultra Performance LC equipped with an Acquity UPLC BEH
C18 2.1 x 50 mm, 1.7um reverse phase column. The acidic mobile phase (0.1% formic
acid) consisted of a gradient of 3% acetonitrile/97% water to 100% acetonitrile (flow rate
= 0.5 mL/min). UPLC-MS system 2 consisted of a Waters Xevo G2 Tol’ mass
spectrometer interfaced to a Waters Acquity H-Class Ultra Performance LC equipped with
an Acquity UPLC BEH C18 2.1 x 50 mm, 1.7 pm reverse phase column. 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 HPL.C was carried out on a
Varian ProStar 210 solvent delivery system configured with a Varian ProStar 330 PDA
detector. Products were purified over a C12 Phenomenex Synergi 10.0 x 250 mm, 4 um,
80 A reverse phase column eluting with 0.1% 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 mlL/min with monitoring at 254 nm. NMR
spectral data were collected on a Varian Mercury 400 MHz spectrometer. Coupling
constants (J) are reported in hertz.

[0360] General: Biology

[0361] In vitro assays. Cells cultured in log-phase growth were seeded for 24 h in
96-well plates containing 150 pl. RPMI 1640 supplemented with 20% IBS. Serial
dilutions of antibody-drug conjugates in cell culture media were prepared at 4x working

concentrations; 50 pl. of each dilution was added to the 96-well plates. Following
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addition of ADC, cells were incubated with test articles for 4 d at 37 °C. After 96 h,
growth inhibition was assessed by CellTiter-Glo™ (Promega, Madison, WI) and
luminescence was measured on a plate reader. The I1Cs, value, determined in triplicate, is
defined here as the concentration that results in a 50% reduction in cell growth relative to
untreated controls.

[0362] In vivo xenograft models. All experiments were conducted in concordance
with the Animal Care and Use Committee in a facility fully accredited by the Association
for Assessment and Accreditation of Laboratory Animal Care. Efficacy experiments were
conducted in an 1.540cy Hodgkin’s lymphoma xenograft model. 1.540cy tumor cells, as a
cell suspension, were implanted sub-cutaneous in immune-compromised SCID mice.
Upon tumor engraftment, mice were randomized to study groups when the average tumor
volume reached about 100 mm’. The ADC or controls were dosed once via intraperitoneal
injection. Tumor volume as a function of time was determined using the formula (L. x
W?)/2. Animals were euthanized when tumor volumes reached 1000 mm’. Mice showing
durable regressions were terminated around day 100 post implant.

[0363] Ex vivo stability experiments. Assessing drug loading of humanized ADCs
in rodent plasma samples by the reversed-phase LC-MS was achieved by first isolating the
ADCs with IgSelectTM resin (GE Healthcare), which selectively binds to the human Fc
domain. ADCs were prepared with 8 drugs per antibody of either MDPR-glucuronide-
quaternary amine-AE 8 or mDPR-Val-Cit-PAB-quaternary amine-AE (mDPR-vcPAB4-
AF) 14 using fully reduced cAC10. The ADCs (1.0 mg/ml.) were incubated in sterile rat
and mouse plasma for 10 days at 37 °C. At eight time points during the incubation, a 50
uL. aliquot of each ADC was removed and frozen at -80 °C. Upon completion of the time
course, ADCs were purified from each sample and analyzed by reversed-phase HPLC in
line with a TOF mass spectrometer to determine the drug : antibody ratio.

[0364] Enzymatic drug release experiments. Fifteen ul. of 10 mM drug-linker
stock of 8 in DMA was added to 27 uLL of DMSO and quenched with N-acetylcysteine (30
uL. of 100 mM stock in PBS) in an Eppendorf tube. 48 uL. of PBS was added and the tube
was allowed to sit at room temperature for 1 hour. Enzyme stocks were prepared
concurrently by dissolving B-glucuronidase (from bovine liver, >1,000,000 units/g solid)
in 100 mM NaOAc to a final concentration of 1 or 2 mg/ml. whereupon 38 uL. of the
quenched linker solution was combined with 170 uL of fresh enzyme stock and 132 ul. of
100 mM NaOAc then incubated at 37 °C. 25 ul were taken at each time point, added to

150 ul. MeOH, sealed and stored at -80 OC until all time points were taken. Samples were
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then centrifuged at high speed for 20 minutes and analyzed by UPLC-MS, counting ions
for intact quenched linker and released drug.

[0365] Intracellular drug release. TF1a, 1.428, and HCT-15 cells were used for the
study. Cells that had been cultured under normal conditions were harvested and washed
into fresh medium at ~5 x 10° cells/mL.. For each treatment condition, 5-15x10° cells were
plated in T25 or T150 flasks. cOKT9-5023 (8-drugs/Ab) was added at 1 ug/mL to cultures
and they were incubated at 37 °C, 5% CO, for 24 hr. For suspension cells, a known
volume of cell culture was harvested by centrifugation (500xg, 5 min, 4 °C), and an
aliquot of the medium was removed and stored for mass spectral analysis (-20 °C). For
adherent cells the medium was carefully removed (an aliquot stored for mass spectral
analysis) and the cells lifted with trypsin-EDTA followed by centrifugation (500xg, 5 min,
4 °C) to collect the cell pellet. For both suspension and adherent cells, the harvested cell
pellets were resuspended in ice cold PBS and an aliquot was removed for enumeration and
determination of average cell diameters using a Vi-Cell XR2.03 cell viability analyzer
(Beckman Coulter, Fullerton, CA). The remaining cell suspensions were pelleted (500xg,
5 min) and then washed once more with 1 mL of ice cold PBS. The resulting pellets were
stored at -20 °C.

[0366] Untreated samples were generated using untreated cell pellets and culture
medium for use in calibration curves. Untreated cell pellets were spiked with 4 uL. of 25X
standard analyte. Both spiked and treated cell pellets were suspended by vortexing in 400
ul. of MeOH containing internal standard and placed at -20 °C for 15 min. The samples
were then centrifuged at 16,000xg and the supernatants were prepared for solid phase
extraction. Untreated culture medium samples (0.5 mlL.) were spiked with 4 uL. of 25X
standard. Both spiked and treated culture media were mixed with 10 uL of internal
standard and prepared for solid phase extraction. Samples were subjected to solid phase
extraction and the recovered drug-containing solutions were dried and reconstituted for
quantification by LC-MS/MS. To derive an equation for the quantitation of released drug
in the experimental unknown samples, the peak area for each drug standard was divided
by the peak area obtained for the internal standard. The resultant peak area ratios were
plotted as a function of the standard spiked amounts and the data points were fitted to a
curve using linear regression. The peak area ratios obtained for released drug to internal
standard in the experimental samples were converted to drug amounts using the derived

equation.
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[0367] Example 1: (25,3R,4S,55,68)-2-(2-(3-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino )propanamido )-4-(bromomethyl)phenoxy)-6-
(methoxycarbonyltetrahydro-2H-pyran-3,4, 5-triyl triacetate (2):

[0368] A flame dried flask was charged with known (Bioconjugate Chem. 2006, 17,
831-840) glucuronide linker fragment (1, 210 mg, 281 pmol) in 4.5 mL anhydrous THF.
The solution was stirred at room temperature under N,. Triphenylphosphine (111 mg,
421.5 umol) and N-bromosuccinimide (75 mg, 421.5 umol) were added sequentially and
the solution was stirred for 2 hours. The reaction was condensed under reduced pressure
and purified over silica via a Biotage column (Hexanes/FtOAc, 30%-50%-70%) to
provide 2 (222 mg, 97%). Analytical UPLC-MS (system 1): ¢, = 2.36 min, m/z (ES+)
found 811.34.

[0369] Example 2: (S)-N-(3-(3-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)propanamido )-4-(((2S,3R,485,5S5,6S5)-3,4,5-triacetoxy-6-
(methoxycarbonyl)tetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,4S,55)-1-((S)-2-
((IR,2R)-3-(((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)- 1-methoxy-2-methyl-3-
oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl- I-oxoheptan-4-yl)(methyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-N, N, 3-trimethyl-1-oxobutan-2-aminium (4):

[0370] A pressure vessel was charged with brominated Stretcher-Glucuronide unit
intermediate (2, 111 mg, 137 umol) of Example 1and auristatin E (3, 100 mg, 137 umol)
in anhydrous 2-butanone (4.2 mL). The reaction vessel was flushed with N, and sealed.
The reaction was then stirred and heated to 80 °C for 12 hours. The resulting mixture was
cooled, condensed under reduced pressure, and purified over silica via a Biotage column
(CH,Cl1,/MeOH, 2%-20%-100%) to provide 4 (113 mg, 56%). Analytical UPLC-MS
(system 1): t, = 2.02 min, m/z (ES+) found 1462.53.

[0371] Example 3: (S)-N-(3-(3-aminopropanamido)-4-(((2S,3R,45,5S,6S5)-6-carboxy-
3,4,5-trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,48,55)-1-((S)-2-
((IR,2R)-3-(((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)- 1-methoxy-2-methyl-3-
oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl- I-oxoheptan-4-yl)(methyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-N, N, 3-trimethyl-1-oxobutan-2-aminium (5): A flask was
charged with glucuronide-AE (4, 113 mg, 77 umol) in THF (1.3 ml.) and MeOH (1.3
mL). This solution was stirred under N, and cooled to 0 °C. LiOH - H,O (19 mg, 462
umol) was solubilized in H,O (1.3 mL) then added dropwise. The reaction was allowed to
warm to room temperature and stirred for 1 hour. The reaction was then quenched with

acetic acid (26 uL., 462 umol) and condensed under reduced pressure. The residue was
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taken up in minimal DMSQO and purified by preparative LC to provide 5 (34 mg, 40%).
Analytical UPLC-MS (system 1): #, = 1.20 min, m/z (ES+) found 1100.51.

[0372] Example 4: (S)-N-(3-(3-((S)-3-((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-
dihydro-1H-pyrrol-1-yl)propanamido)propanamido)-4-(((25,3R,4S,5S,65)-6-carboxy-
3,4,5-trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,48,55)-1-((S)-2-
((IR,2R)-3-(((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)- 1-methoxy-2-methyl-3-
oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl- I-oxoheptan-4-yl)(methyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-N, N, 3-trimethyl-1-oxobutan-2-aminium (7):

[0373] A flask was charged with deprotected glucuronide-AE (§, 34 mg, 31 umol) in
anhydrous DMF (0.31 mL). mDPR(Boc)-OSu (6, 14 mg, 37 umol) was added under N,.
N,N-Diisopropylethylamine (27 plL., 155 umol) was added and the reaction was stirred at
room temperature for 3 hours. The reaction was then quenched with acetic acid (27 plL.)
and purified by preparative LC to provide 7 (29 mg, 68%). Analytical UPLC-MS (system
1): t, = 1.52 min, m/z (ES+) found 1366.40.

[0374] Example 5: (S)-N-(3-(3-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro- 1 H-pyrrol-1-
yl)propanamido )propanamido)-4-(((25,3R,4S, 585,65 )-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,4S5,55)-1-((S)-2-((IR,2R)-
3-(((18,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)-1-methoxy-2-methyl-3-
oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl- I-oxoheptan-4-yl)(methyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-N, N, 3-trimethyl-1-oxobutan-2-aminium (8):

[0375] A flask containing mDPR(Boc)-Glucuronide-AE (7, 29 mg, 21 umol) was
cooled to 0 °C under N,. A solution of 10% TFA in CH,Cl, (1.1 mL) was added dropwise
and stirred for 4 hours. The reaction was then taken up in DMSO, condensed under
reduced pressure, and purified by preparative LC to yield 8 (20 mg, 75%). Analytical
UPLC-MS: ¢, = 1.23 min, m/z (ES+) found 1266.39. Analytical HPLC-MS (system 2): ¢, =
9.53 min, m/z (ES+) found 1266.70.

[0376] Example 6: (9H-fluoren-9-yl)methyl ((S)-1-(((S)-1-((4-
(bromomethyl)phenyl)amino)-1-oxo-5-ureidopentan-2-yl)amino)-3-methyl-1-oxobutan-2-
yvl)carbamate (10):

[0377] Dipeptide Fmoc-Val-Cit-PAB (9, 75 mg, 125 umol) was added to a flame
dried flask under N, and cooled to 0 °C. A solution of 33% HBr in acetic acid (1.3 mL)
was added dropwise. The solution was allowed to warm to room temperature and stirred
for 2 hours. Remaining HBr was then blown off via a stream of N, and the reaction was

further condensed under reduced pressure. The resulting residue was taken up in THIF and
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recondensed 3 times then carried forward without further purification. Analytical UPLC-
MS (system 1): £, = 2.19 min, m/z (ES+) found 664.47.

[0378] Example 7: (S)-N-(4-((S)-2-((S)-2-((((9H-fluoren-9-
yvl)methoxy)carbonyl)amino)-3-methylbutanamido)-5-ureidopentanamido)benzyl)-1-(((S)-
1-(((3R,45,55)-1-((S)-2-((IR,2R)-3-(((1S,2R)-1-hydroxy-1-phenylpropan-2-yl)amino)- 1-
methoxy-2-methyl-3-oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl-1-oxoheptan-4-
yl)(methyl)amino )-3-methyl-1-oxobutan-2-yl)amino)-N, N, 3-trimethyl-1-oxobutan-2-
aminium (11):

[0379] To a pressure vessel charged with crude brominated dipeptide (10, 48 mg, 72
umol) was added auristatin E (3, 30 mg, 41 pmol) and anhydrous 2-butanone (2.2 mL).
The vessel was flushed with N, and sealed. The reaction was then heated to 80 °C with
stirring for 3 hours. Observing no reaction by LC-MS, N,N-Diisopropylethylamine (7 uL.,
41 umol) was added and the reaction was resealed for 12 hours. The reaction mixture was
condensed under reduced pressure and purified via preparative L.C to provide 11 (13 mg,
249%). Analytical UPLC-MS (system 1): ¢, = 1.88 min, m/z (ES+) found 1315.57.

[0380] Example 8: (S)-N-(4-((S)-2-((S)-2-amino-3-methylbutanamido)-5-
ureidopentanamido )benzyl)-1-(((S)-1-(((3R,4S,55)-1-((S)-2-((1R,2R)-3-(((1S,2R)-1-
hydroxy-1-phenylpropan-2-yl)amino )-1-methoxy-2-methyl-3-oxopropyl)pyrrolidin-1-yl)-3-
methoxy-5-methyl-1-oxoheptan-4-yl)(methyl)amino )-3-methyl- 1-oxobutan-2-yl)amino )-
N,N, 3-trimethyl-1-oxobutan-2-aminium (12);

[0381] Fmoc-Val-Cit-PAB-AE (11, 13 mg, 10 umol) was added to a flask with
anhydrous DMF (0.4 mL). Piperidine (0.1 mL) was added under N,. The reaction was
stirred at room temperature for 30 minutes. The reaction was directly purified via
preparative LC to provide 12 (8 mg, 74%). Analytical UPLC-MS (system 1): 1, = 1.27
min, m/z7 (ES+) found 1093.62.

[0382] Example 9: (S)-N-(4-((78, 108, 13S)-7-(2,5-dioxo-2,5-dihydro- 1 H-pyrrol-1-yl)-
10-isopropyl-2,2-dimethyl-4,8, 1 I -trioxo-13-(3-ureidopropyl)-3-oxa-5,9,12-
triazatetradecanamido)benzyl)-1-(((S)-1-(((3R,48,55)-1-((S)-2-((IR,2R)-3-(((1S,2R)-1-
hydroxy-1-phenylpropan-2-yl)amino )-1-methoxy-2-methyl-3-oxopropyl)pyrrolidin-1-yl)-3-
methoxy-5-methyl-1-oxoheptan-4-yl)(methyl)amino )-3-methyl- 1-oxobutan-2-yl)amino )-
N,N, 3-trimethyl-1-oxobutan-2-aminium (13):

[0383] A flask was charged with Val-Cit-PAB-AE (12, 8 mg, 7.3 umol) in anhydrous
DMF (146 uL)). mDPR(Boc)-OSu (6, 3.3 mg, 8.8 umol) was added under N». N,N-

Diisopropylethylamine (6 ul., 35 pmol) was added and the reaction was stirred at room
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temperature for 3 hours. The reaction was then quenched with acetic acid (6 pl.) and
purified by preparative LC to provide 13 (2 mg, 17%). Analytical UPLC-MS (system 1):
tr = 1.66 min, m/z (ES+) found 1359.51.

[0384] Example 10: (S)-N-(4-((S)-2-((S)-2-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro-
1H-pyrrol-1-yl)propanamido )-3-methylbutanamido )-5-ureidopentanamido)benzyl)-1-
(((S)-1-(((3R,48,58)-1-((S)-2-((1R,2R)-3-(((1S,2R)-I-hydroxy-1-phenylpropan-2-
yvl)amino)-1-methoxy-2-methyl-3-oxopropyl)pyrrolidin- I1-yl)-3-methoxy-5-methyl-1-
oxoheptan-4-yl)(methyl)amino )-3-methyl- 1-oxobutan-2-yl)amino)-N, N, 3-trimethyl-1-
oxobutan-2-aminium (14):

[0385] A flask containing mDPR(Boc)-Val-Cit-PAB-AE (13, 2 mg, 1.5 umol) was
cooled to 0 °C under N,. A solution of 10% TFA in CH,Cl, (294 uL) was added dropwise
and stirred for 3 hours. The reaction was then taken up in DMSO, condensed under
reduced pressure, and purified by preparative LC to yield 14 (2.2 mg, 99%). Analytical
UPLC-MS (system 1): t, = 1.30 min, m/z (ES+) found 1259.69. Analytical HPL.C-MS
(system 2): t, = 9.22 min, m/z (ES+) found 1259.78.

[0386] Example 11: N-(3-(3-((((9H-fluoren-9-yl)methoxy Jcarbonyl)amino )-
propanamido)-4-(((25,3R,45,58, 65 )-3,4, 5-triacetoxy-6-(methoxycarbonyl)tetrahydro-2 H-
pyran-2-yl)oxy)benzyl)-N-methyl-3-(methyl(2-(9-methylphenazine-1 -

carboxamido Jethyl)amino)-N-(2-(9-methylphenazine-1-carboxamido)ethyl)propan-1-
aminium (16):

[0387] Brominated Stretcher-Glucuronide unit intermediate 2 (25 mg, 30 pmol) of
Example 1 and symmetrical phenazine dimer 15 (J. Med. Chem., 2001, 44, 1407) (19 mg,
30 umol) were dissolved in anhydrous butanone (0.48 ml.) and anhydrous
dimethylformamide (0.48 mL.). The reaction was purged with nitrogen and heated to 80
°C in a sealed tube for 18 h. LC/MS analysis revealed product in the presence of starting
material and bis-alkylated byproduct. The crude material was then concentrated and
purified by preparative HPLC to provide quaternary amine 16 (8.5 mg, 21%). Analytical
HPLC-MS (system 1): . = 12.52 min, m/z (ES+) found 1359.19.

[0388] Example 12: N-(3-(3-aminopropanamido )-4-(((2S,3R,4S,58,65)-6-carboxy-
3,4,5-trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-N-methyl-3-(methyl(2-(9-
methylphenazine-1-carboxamido)ethyl)amino)-N-(2-(9-methylphenazine-1-

carboxamido Jethyl)propan-1-aminium (17):
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[0389] A flask was charged with quaternary amine linker 16 (8.5 mg, 6.0 pmol)
dissolved in methanol (0.2 mL) and tetrahydrofuran (0.2 mL), then cooled under nitrogen
to 0 °C in an ice bath. Lithium hydroxide monohydrate (0.75 mg, 18 umol) was dissolved
in water (0.1 mL) and the solution added dropwise to the reaction flask. Additional water
(0.2 mL), methanol (0.2 mL), and tetrahydrofuran (0.2 mlL) were added. The reaction was
then stirred for 1.5 hours at 0 °C, then additional lithium hydroxide (0.75 mg, 18 umol)
was added in 0.1 mL water to the reaction. At 3 hours, the reaction was complete by L.C,
then quenched with glacial acetic acid (2.1 ul.) and concentrated by rotary evaporation.
The crude material was purified by preparative HPLC to provide fully deprotected
quaternary amine linker 17 (3.7 mg, 62%). Analytical HPLC-MS (system 1): £, = 10.26
min, m/z (ES+) found 997.45.

[0390] Example 13: N-(4-(((28,3R,45,58,65)-6-carboxy-3,4,5-trihydroxytetrahydro-
2H-pyran-2-yl)oxy)-3-(3-(6-(2,5-dioxo-2,5-dihydro- 1H-pyrrol-1-

yvl)hexanamido )propanamido )benzyl)-N-methyl-3-(methyl(2-(9-methylphenazine-I-
carboxamido Jethyl)amino )-N-(2-(9-methylphenazine-1-carboxamido)ethyl)propan-1-
aminium (19):

[0391] To a stirred solution of linker 17 (3.7 mg, 3.6 umol) in anhydrous dimethyl-
formamide (0.18 mL) under nitrogen was added maleimidocaproyl-succinimide ester 18
(1.2 mg, 4.0 pmol) as a solution in anhydrous dimethylformamide (0.18 mL), followed by
diisopropylethylamide (3.8 ul.). After stirring the reaction for 1 hour at room temperature
under nitrogen, additional 18 (0.6 mg) was added in 90 uL. dimethylformamide, followed
by 90 uLL dimethylsulfoxide to facilitate dissolution of all reactants. The reaction was
stirred at room temperature under nitrogen for an additional two hours, then purified by
multiple preparative HPLC injections to remove residual 18 from the product, quaternary
amine-phenazine dimer linker 19 (2.1 mg, 45%). Analytical HPLC-MS (system 1): 7, =
10.76 min, m/z (ES+) found 1190.35.

[0392] Example 14: (S)-2-((S)-2-((tert-butoxycarbonyl)amino )-3-methylbutanamido)-
propanoic acid (22):

[0393] A flask was charged with Boc-Val-OSu (20, 1.0 g, 3.18 mmol) and H-Ala-OH
(21, 312 mg, 3.5 mmol) in anhydrous dimethylformamide (10.6 ml.). N,N-
diisopropylethylamine (1.1 mlL., 6.4 mmol) was added and the solution was stirred under

N, at 50 °C for 12 hours. The reaction was taken up in DMSO and purified by preparative
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HPLC to yield 22 (808 mg, 88%). Analytical UPLC-MS (system 1): ¢, = 1.38 min, m/z
(ES+) found 289.60.

[0394] Example 15: tert-butyl ((S)-1-(((S)-1-((4-(hydroxymethyl)phenyl)amino)-1-
oxopropan-2-yljamino )-3-methyl-1-oxobutan-2-yl)carbamate (24):

[0395] A flame-dried flask was charged with dipeptide 22 (808 mg, 2.8 mmol) and 4-
aminobenzoic alcohol 23 (345 mg, 2.8 mmol) in anhydrous dichloromethane (14 mlL.).
EEDQ (762 mg, 3.1 mmol) was added as a solid and stirred under nitrogen at room
temperature for 12 h. The reaction was then condensed and purified over silica via a
Biotage column (CH,Cl1,/MeOH, 0%-10%) to provide 24 (660 mg, 60%). Analytical
UPLC-MS (system 1): £ = 1.51 min, m/z (ES+) found 394.51.

[0396] Example 16: tert-butyl ((S)-1-(((S)-1-((4-(bromomethyl jphenyl)amino)-1-
oxopropan-2-yljamino )-3-methyl-1-oxobutan-2-yl)carbamate (25):

[0397] A flask containing Boc-Val-Ala-PABA-OH (24, 100 mg, 254 umol), N-
bromosuccinimide (68 mg, 381 umol), and triphenylphosphine (100 mg, 381 umol) was
flushed with nitrogen. The reaction was taken up in THF (4 mL) and stirred for 12 hours.
The reaction was condensed and purified over silica via a Biotage column
(Hexanes/EtOAc, 10%-100%) to provide 25 (94 mg, 81%). Analytical UPLC-MS (system
1): £ =2.09 min, m/z (ES+) found 456.10.

[0398] Example 17: (28,4R)-tert-butyl 4-(2-((1R,3R)-1-acetoxy-3-((25,3S)-N, 3-
dimethyl-2-((R)-1-methylpiperidine-2-carboxamido)pentanamido )-4-
methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (27):

[0399] A flame dried flask was charged with Tubulysin M (26, 10 mg, 14 umol) in
anhydrous DCM (0.7 mL) and t-butanol (0.7 mL). Diisopropylcarbodiimide (3.2 plL., 21
umol) and DMAP (0.08 mg, 0.7 umol) were added and the reaction was stirred at room
temperature for 48 hours. The reaction was condensed, taken up in DMSQO, and purified by
preparative HPLC to yield 27 (3.5 mg, 32%). Analytical UPLC-MS (system 1): ¢, = 1.35
min, m/z (ES+) found 784.56.

[0400] Example 18: (2R)-2-(((28,3S)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,4S5)-5-(tert-
butoxy)-4-methyl-5-oxo-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((S)-2-((S)-2-((tert-butoxy-
carbonyl)amino)-3-methylbutanamido)propanamido)benzyl)-1-methylpiperidin-1-ium
(28):

[0401] A pressure vessel was charged with Boc-Val-Ala-PAB-Br (25, 3.5 mg, 7.7
umol) and protected Tubulysin M (4.0 mg, 5.1 pmol) in anhydrous butanone (0.765 mL.).
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N,N-diisopropylethylamine was added (1.8 uL, 10 umol) and the reaction was flushed
with nitrogen. The vessel was sealed and allowed to stir at 80 °C for 12 hours. The
reaction was condensed, taken up in DMSO, and purified by preparative HPLC to yield 28
(3.5 mg, 58%). Analytical UPLC-MS (system 1): £, = 1.51 min, m/z (ES+) found 1159.58.
[0402] Example 19: (2R)-2-(((28,3S)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,45)-4-
carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((S)-2-((S)-2-amino-3-
methylbutanamido)propanamido)benzyl)- 1-methylpiperidin-1-ium (29):

[0403] A flask containing Boc-Val-Ala-PAB-TubM-OtBu (28, 3.5 mg, 3 umol) was
cooled to 0 °C under nitrogen. A solution of 10% TFA in CH,Cl, (0.3 mL) was added
dropwise and stirred for 4 hours. The reaction was condensed, taken up in DMSO, and
purified by preparative HPLC to yield 29 (1.9 mg, 63%). Analytical UPLC-MS (system
1): £, = 1.05 min, m/z (ES+) found 1003.60.

[0404] Example 20: (2R)-2-(((28,3S)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,4S)-4-
carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-
yvl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((S)-2-((S)-2-(6-(2,5-
dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanamido)-3-
methylbutanamido)propanamido)benzyl)- 1-methylpiperidin-1-ium (30):

[0405] MC-0OSu (18, 0.6 mg, 2 umol) was taken up in anhydrous dimethylformamide
(0.2 ml) and added to a flask containing Val-Ala-PAB-TubM (29, 1.9 mg, 2 umol). N,N-
diisopropylethylamine (1.0 mg, 8 umol) was added and the reaction was stirred under
nitrogen for 3 hours. The reaction was taken up in DMSQO, and purified by preparative
HPLC to yield quaternary amine tubulysin linker 30 (1.2 mg, 53%). Analytical UPLC-MS
(system 1): t, = 1.25 min, m/z (ES+) found 1196.45.

[0406] Example 21: (2R)-2-(((28,3S)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,4S)-4-
carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-
yvl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((78,108,13S)-7-(2,5-
dioxo-2,5-dihydro-1H-pyrrol-1-yl)-10-isopropyl-2,2, 1 3-trimethyl-4,8, 1 I-trioxo-3-oxa-

5,9, 12-triazatetradecanamido)-benzyl)- I-methylpiperidin-1-ium (31):

[0407] MDPR(Boc)-OSu (6, 1.3 mg, 3.5 umol) was taken up in anhydrous
dimethylformamide (0.3 ml.) and added to a flask containing Val-Ala-PAB-TubM (29, 3.2
mg, 3.2 pmol). N,N-diisopropylethylamine (1.6 mg, 13 umol) was added and the reaction

was stirred under nitrogen for 3 hours. The reaction was taken up in DMSO, and purified
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by preparative HPLC to yield 31 (2.0 mg, 49%). Analytical UPLC-MS (system 2): #, =
1.35 min, m/z (ES+) found 1269.76.

[0408] Example 22: (2R)-2-(((28,3S)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,4S)-4-
carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((S)-2-((S)-2-((S)-3-amino-
2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)propanamido)-3-
methylbutanamido)propanamido)benzyl)- 1-methylpiperidin-1-ium (32):

[0409] A flask containing MDPR(Boc)-Val-Ala-PAB-TubM (31, 2 mg, 1.6 umol)
was cooled to 0 °C under nitrogen. A solution of 10% TFA in CH,Cl, (1.6 mL) was added
dropwise and stirred for 4 hours. The reaction was condensed, taken up in DMSO, and
purified by preparative HPLC to yield 32 (1.0 mg, 54%). Analytical UPLC-MS (system
2): t, = 1.02 min, m/z (ES+) found 1169.72.

[0410] Example 23: 2-(3-(3-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)propanamido)-4-(((3R,45,5S,6S5)-3,4,5-triacetoxy-6-
(methoxycarbonyl)tetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(4-(4,5-dimethoxy-2-
(quinoline-3-carboxamido)benzamido )phenethyl)-6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolin-2-ium (34);

[0411] A pressure vessel was charged brominated Stretcher-Glucuronide unit
intermediate (2, 78 mg, 96 umol) of Example 1 and Tariquidar (33, 62 mg, 96 umol) in
anhydrous 2-butanone (2.9 mL). The reaction vessel was then purged with nitrogen and
sealed. The reaction was then stirred and heated to 80 °C for 4 hours, at which time
LC/MS revealed conversion to quaternized product. The resulting was cooled, condensed
under reduced pressure, and purified by preparative HPLC to provide 34 (123 mg, 90%).
Analytical UPLC-MS (system 1): £, = 2.05 min, m/z (ES+) found 1377.74. Analytical
HPLC-MS (system 2): £, = 11.23 min, m/z (ES+) found 1377.47.

[0412] Example 24: 2-(3-(3-aminopropanamido)-4-(((3R,4S,5S,65)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy )benzyl)-2-(4-(4,5-dimethoxy-2-(quinoline-3-
carboxamido)benzamido)phenethyl)-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-ium
(35):

[0413] A flask was charged with quaternary amine linker 34 (123 mg, 83 pmol)
dissolved in methanol (1.4 mL) and tetrahydrofuran (1.4 mL), then cooled under nitrogen
to 0 °Cin an ice bath. Lithium hydroxide monohydrate (21 mg, 500 umol) was dissolved
in water (1.4 mL) and the solution added dropwise to the reaction flask. The reaction was

then stirred for 2 hours at 0 °C, then additional lithium hydroxide (7 mg, 170 pmol) was
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added in 0.45 mL water to the reaction. At 3 hours, the reaction was complete by L.C,
quenched with glacial acetic acid (28 ul.) and concentrated by rotary evaporation. The
crude material was purified by preparative HPLC to provide fully deprotected quaternary
amine linker 35 (71 mg, 85%). Analytical UPLC-MS (system 1): t, = 1.29 min, m/z (ES+)
found 1015.74.

[0414] Example 25: 2-(3-(3-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)propanamido )propanamido)-4-(((3R,48,58,65)-6-carboxy-3,4,5-trihydroxytetrahydro-
2H-pyran-2-yl)oxy)benzyl)-2-(4-(4,5-dimethoxy-2-(quinoline-3-carboxamido)benzamido)-
phenethyl)-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-ium (36):

[0415] A solution of MDPR(Boc)-OSu 6 (20 mg, 52 umol) in anhydrous
dimethylformamide (0.9 mlL) was added to a flask containing deprotected glucuronide-
Tariquidar 35 (40 mg, 35 umol). N,N-Diisopropylethylamine (30 pl.) was added and the
reaction was stirred at room temperature under nitrogen for 3 hours, at which time L.LC-MS
revealed conversion to product. The crude reaction product was purified by preparative
HPLC to provide the coupled product, MDPR(Boc)-glucuronide-Tariquidar (30 mg, 67%).
Analytical HPLC-MS (system 2): ¢, = 9.99 min, m/z (ES+) found 1281.45. A flask
containing mDPR(Boc)-glucuronide-Tariquidar (28 mg, 20 umol) was cooled to 0 °C
under nitrogen. A solution of 10% TFA in CH,ClI, (2 mL) was added dropwise and stirred
for 1 hour at room temperature, at which time LC-MS indicated complete deprotection.
The reaction was diluted in 2 ml. DMSO, concentrated by rotary evaporation and purified
by preparative HPLC to yield 36 (20 mg, quant.). Analytical UPLC-MS (system 1): ¢, =
1.30 min, m/z (ES+) found 1181.64. Analytical HPLC-MS (system 2): t, = 8.95 min, m/z
(ES+) found 1181.41.

[0416] Example 26: General procedure for preparing tubuvaline ether intermediates
[0417] Etherification: A flame-dried flask is charged with the Boc-protected
tubuvaline (J. Org. Chem., 2008, 73, 4362-4369) intermediate 41 in anhydrous
tetrahydrofuran (50 mM), to which was added 18-crown-6 (2.0 equivalents) and cooled to
-78°C. Potassium hexamethyldisilazide (1.5 equivalents) as a 1 M solution in
tetrahydrofuran is added dropwise and the reaction is then stirred for 1 hour at -78°C
under nitrogen. lodoalkane (2-5 equivalents) is then added and the reaction slowly
warmed to room temperature and followed by UPLC/MS. Once the starting material is
consumed, the reaction is cooled on ice and quenched with saturated ammonium chloride
and diluted in dichloromethane (10 volumes). The organic layer is washed with 0.1 M

HCI and the resulting aqueous phase is extracted twice with dichloromethane. The
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combined organics are then dried over sodium sulfate, filtered, and concentrated to
dryness. Purification of the crude BOC-protected O-alkylated ethyl ester products (BOC-
Tuv(O-ether)-OFEt) is achieved by flash chromatography over silica gel or preparative
HPLC. Compounds 42, 43 and 44 (Scheme 7) were prepared to exemplify the general
procedure.

[0418] Ethyl 2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)- 1-methoxy-4-
methylpentyl)thiazole-4-carboxylate (42): UPLC-MS (system 2): f, = 1.62 min, m/z (ES+)
calculated 401.21, found 401.28.

[0419] Ethyl 2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)- 1-ethoxy-4-
methylpentyl)thiazole-4-carboxylate (43): Tubuvaline intermediate 41 (170 mg, 440
umol) was O-ethylated as described above with iodoethane (89 ul, 880 umol) to provide
the title compound after silica gel purification eluting methanol and dichloromethane
mixtures. UPLC-MS (system 2): t, = 1.66 min, m/z (ES+) calculated 415.23 (M+H)*,
found 415.29

[0420] Ethyl 2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)-4-methyl-1-
propoxypentyl)thiazole-4-carboxylate (44): UPLC-MS (system 2): ¢, = 1.77 min, m/z
(ES+) calculated 428.23 (M+H)*, found 451.30 (M+Na)". 'H NMR (1:1 mix of rotamers,
CDC13) & (ppm) 0.91 (m, 9H), 1.40 (t, /= 7.0 Hz, 3H), 1.47 (two s due to rotamers, I9H),
1.64 (m, 3H), 1.87 (m, 2H), 2.74 (m, 3H), 3.42 (m, 2H), 4.10 (m, 1H), 4.42 (q, / =7.0 Hz,
2H), 4.50 (m, 1H), 8.14 (two s due to rotamers, 1H).

[0421] Deprotection: Saponification of the purified O-alkylated products (BOC-
Tuv(O-ether)-OFEt) to provide the corresponding tubuvaline ether free acid compounds
(BOC-Tuv(O-ether)-OH) is carried out at 20 mM reaction concentration using a 1:1:1
solvent mixture of tetrahydrofuran:methanol:water mixture as follows. The O-alkylated
tubuvaline intermediates are dissolved in 1 volume each tetrahydrofuran and methanol.
The mixture is then cooled in an ice bath at 0°C. Lithium hydroxide monohydrate (2-3
equivalents) is dissolved in 1 volume of distilled water and added dropwise to the reaction
flask, with stirring at 0°C. The reaction is then allowed to warm up to room temperature
and monitored by UPLC/MS. Once the starting material is converted to free acid, the
reaction is quenched with glacial acetic acid (2-3 equivalents) and concentrated by rotary
evaporation. The crude carboxylic acids are then purified by preparative HPLC.
Compounds 45, 46 and 47 (Scheme 7) were prepared from Compounds 42, 43 and 44,

respectively, to exemplify the general procedure.
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[0422] Ethyl 2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)- 1-methoxy-4-
methylpentyl)thiazole-4-carboxylate (45): UPLC-MS (system 1): #, = 1.47 min, m/z (ES+)
calculated 373.18, found 373.41. "H NMR (1:1 mix of rotamers, CDCl3) 8 (ppm) 0.87
(dd, J=6.7,2.0 Hz, 3H), 0.96 (dd, J = 6.7, 1.2 Hz, 3H), 1.49 (two s due to rotamers, 9H),
1.67 (m, 1H), 1.85 (m, 1H), 2.01 (m, 1H), 2.70 (m, 3H), 3.41 (s, 3H), 4.12 (m, 1H), 4.36
(first rotamer, dd, J = 10.5, 2.3 Hz, 0.5H), 4.48 (second rotamer, d, J = 8.6 Hz, 0.5H), 8.28
(two s due to rotamers, 1H).

[0423] Ethyl 2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)- 1-ethoxy-4-
methylpentyl)thiazole-4-carboxylate (46): UPLC-MS (system 2): f, = 1.48 min, m/z (ES+)
calculated 387.20 (M+H)", found 387.26. 'H NMR (CDCl3) & (ppm) 0.88 (dd, J = 6.7,
2.0 Hz, 3H), 0.96 (d, J = 6.6 Hz, 3H), 1.49 (two s from rotamers, 9H), 1.68 (m, 1H), 1.86
(m, 1H), 2.00 (m, 1H), 2.69 (m, 3H), 3.53 (m, 2H), 4.09 (m, 1H), 4.43 (first rotamer, dd, J
=10.2, 2.7 Hz, 0.5H), 4.54 (second rotamer, d, / = 7.0 Hz, 0.5H), 8.24 (two s due to
rotamers, 1H).

[0424] Ethyl 2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)-4-methyl-1-
propoxypentyl)thiazole-4-carboxylate (47): UPLC-MS (system 2): ¢, = 1.58 min, m/z
(ES+) calculated 401.21 (M+H)", found 401.28 (M+Na)™.

[0425] Example 27: General procedure for introduction of the tubuphenylalanine
component by amide coupling.

[0426] Peptide Coupling: The O-alkylated tubuvaline free acids (BOC-Tuv(O-ether)-
OH) of Example 26 are pre-activated by dissolution in anhydrous dimethylformamide (25-
50 mM) and addition of HATU (2.4 equivalents) and DIPEA (5 equivalents). The reaction
mixture is then stirred under nitrogen at room temperature for 10 minutes. The activated
acid is then added to tubuphenylalanine allyl ester 40 (Org. Lett., 2007, 9, 1605-1607) and
the reaction is then stirred at an ambient temperature under nitrogen, with progress
monitored by UPLC/MS. Upon reaction completion, glacial acetic acid (14 equivalents) is
then added and the product (BOC-Tuv(O-ether)-Tup-O-allyl) is purified by preparative
HPLC. Compounds 48, 49 and 50 (Scheme 7) were prepared from Compounds 45, 46 and
47, respectively, to exemplify the general procedure.

[0427] (2S,4R)-allyl 4-(2-((1R,3R)-3-((tert-butoxycarbonyl)(imethyl)amino)-1-
methoxy-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (48):
UPLC-MS (system 1): t, = 1.96 min, m/z (ES+) calculated 602.33 (M+H)", found 602.26.
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[0428] (2S,4R)-allyl 4-(2-((1R,3R)-3-((tert-butoxycarbonyl)(imethyl)amino)-1-
ethoxy-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (49):
UPLC-MS (system 2): t, = 1.84 min, m/z (ES+) calculated 616.34 (M+H)", found 616.43.
[0429] (2S,4R)-allyl 4-(2-((1R,3R)-3-((tert-butoxycarbonyl)(imethyl)amino)-4-
methyl-1-propoxypentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (50):
UPLC-MS (system 2): t, = 2.00 min, m/z (ES+) calculated 630.36 (M+H)", found 630.45.
"H NMR (CDCl3) 8 (ppm) 0.94 (m, 9H), 1.19 (d, J = 7.4 Hz, 3H), 1.49 (s, 9H), 1.64 (m,
5H), 1.84 (m, 1H), 2.03 (m, 2H), 2.63 (m, 1H), 2.73 (m, 3H), 2.93 (m, 2H), 3.41 (m, 2H),
4.07 (m, 2H), 4.29 (m, 1H), 4.41 (m, 2H), 4.55 (m, 2H), 5.25 (m, 2H), 5.88 (m, 1H), 7.24
(m, 5H), 8.05 (two s from rotamers, 1H).

[0430] Deprotection: The purified O-alkylated tubuvaline-tubuphenylalanine di-
peptide (BOC-Tuv(O-ether)-Tup-O-allyl) products are deprotected to reveal the
tubuvaline secondary amine functional group under acidic conditions with 10% TFA in
dichloromethane (25 mM). Specifically, the starting material is dissolved in anhydrous
dichloromethane (9 volumes) and stirred under nitrogen at 0°C. Trifluoroacetic acid (1
volume) is then added dropwise to the stirred solution. The reaction is warmed slowly to
room temperature and monitored by UPLC/MS. Upon completion, the reaction is
concentrated by rotary evaporation and pumped down on a vacuum line overnight. The
free amines (NH(CHj3)-Tuv(O-ether)-Tup-O-allyl) are carried forward without further
purification. Compounds 51, 52 and 53 (Scheme 7) were prepared from Compounds 48,
49 and 50, respectively, to exemplify the general procedure.

[0431] (25,4R)-allyl 4-(2-((1R,3R)-1-methoxy-4-methyl-3-
(methylamino)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (51): UPLC-
MS (system 1): t, = 1.17 min, m/z (ES+) calculated 524.26 (M+Na)", found 524.27.
[0432] (25,4R)-allyl 4-(2-((1R,3R)-1-ethoxy-4-methyl-3-
(methylamino)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (52): UPLC-
MS (system 2): t, = 1.11 min, m/z (ES+) calculated 516.29 (M+H)", found 516.37.

[0433] (2S,4R)-allyl 2-methyl-4-(2-((1R,3R)-4-methyl-3-(methylamino)-1-
propoxypentyljthiazole-4-carboxamido)-5-phenylpentanoate (53): UPLC-MS (system 2):
t;=1.16 min, m/z (ES+) calculated 530.31 (M+H)", found 530.40.

[0434] Analogous dipeptides are prepared by replacing the suitably protected
tubuphenylalanine of Compound 40 with other amino acid or amine-containing acid

inputs, suitably protected and as indicated for Scheme 7, including
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OH R™® R™®
H,N H,N )n H,N |
OH OH OH
HaC HsC
[0435] o , o , and 0 ,

[0436] wherein R™ is an O-linked substituent, preferably—OH, the subscriptnis 0, 1
or 2, preferably O or 1; and further including NH,—CH,-CO,H, NH,-CH,CH,CO,H and
NH,—-CH,CH,CH,CO,H.

[0437] Example 28: General procedure for the amide coupling of O-alkylated
tubuvaline-tubuphenylalanine alkyl ester dipeptides with Fmoc-protected L-isoleucine.
[0438] FMOC-L-Isoleucine (1.3-2 equivalents) is dissolved in anhydrous
dimethylformamide (50-200 mM) and pre-activated with HATU (1.5-2 equivalents) and
DIPEA (2 equivalents); the mixture is stirred for 10 minutes at room temperature under
nitrogen. The activated acid is then added to the NH,-Tuv(O-ether)-Tup-O-allyl
dipeptides prepared according to Example 27; the reaction is stirred at room temperature
under nitrogen and monitored by UPLC/MS. Once the reaction stops progressing or
reaches completion, glacial acetic acid (13 equivalents) is added and the resulting FMOC-
le-Tuv(O-ether)-TupO-allyl tripeptide products are purified by prep HPLC. Compounds
54, 55 and 56 (Scheme 7) were prepared from Compounds 51, 52 and 53, respectively, to
exemplify the general procedure.

[0439] (25,4R)-allyl 4-(2-((5S,8R,10R)-5-((S)-sec-butyl)-1-(9H-fluoren-9-y1)-8-
isopropyl-7-methyl-3,6-dioxo-2,11-dioxa-4,7-diazadodecan-10-yl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (54): UPLC-MS (system 1): . = 2.07 min,
m/z (ES+) calculated 837.43 (M+H)", found 837.20

[0440] (25,4R)-allyl 4-(2-((5S,8R,10R)-5-((S)-sec-butyl)-1-(9H-fluoren-9-y1)-8-
isopropyl-7-methyl-3,6-dioxo-2,11-dioxa-4,7-diazatridecan- 10-yl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (55): UPLC-MS (system 2): t, = 1.95 min,
m/z (ES+) calculated 851.44 (M+H)", found 851.54.

[0441] (25,4R)-allyl 4-(2-((5S,8R,10R)-5-((S)-sec-butyl)-1-(9H-fluoren-9-y1)-8-
isopropyl-7-methyl-3,6-dioxo-2,11-dioxa-4,7-diazatetradecan- 10-yl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (56): UPLC-MS (system 2): t, = 2.25 min,
m/z (ES+) calculated 865.46 (M+H)", found 865.65.
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[0442] Analogous tri-peptides are prepared according to the general procedure of
Examples 26-28 by replacing the suitably protected tubuphenylalanine of Compound 40 in
Example 26 with other amino acid or amine-containing acid inputs, suitably protected and
as indicated for Scheme 7. Alternatively or in addition to replacing the suitably protected
tubuphenylalanine other tripeptides are obtained by replacing FMOC-L-Isoleucine with
other suitably protected amino acids having a hydrophobic side chain such as FMOC-L-
leucine

[0443] Example 29: General procedure for amide coupling of isoleucine-
tubuvaline(O-ether)-tubuphenylalanine allyl ester tripeptides with tertiary amine-
containing acids for introduction of the tubulysin N-terminal component.

[0444] Deprotection: The FMOC-tripeptides (FMOC-Ile-Tuv(O-ether)-TupO-allyl)
prepared according to Example 28 are deprotected by removal of the FMOC protecting
group using 20% piperidine in dimethylformamide (20 mM), with stirring under nitrogen
at room temperature. Once complete deprotection is achieved, as monitored by
UPLC/MS, the reaction mixture is concentrated by rotary evaporation. The crude product
is then purified by preparative HPLC to provide the free amine tripeptides (NH,-1le-
Tuv(O-ether)-TupO-allyl). Compounds 57, 58 and 59 (Scheme 7) were prepared from
Compounds 54, 55 and 56, respectively, to exemplify the general procedure.

[0445] (2S,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-2-amino-N,3-dimethylpentanamido)-
1-methoxy-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (57): .
UPLC-MS (system 1): t, = 1.30 min, m/z (ES+) calculated 637.34 (M+Na)", found 637.57.
[0446] (2S,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-2-amino-N,3-dimethylpentanamido)-
1-ethoxy-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (58):
UPLC-MS (system 2): t, = 1.18 min, m/z (ES+) calculated 629.38 (M+H)", found 629.45.
[0447] (2S,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-2-amino-N,3-dimethylpentanamido)-
4-methyl-1-propoxypentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (59):
UPLC-MS (system 2): t, = 1.29 min, m/z (ES+) calculated 643.39 (M+H)", found 643.55.
[0448] Peptide Coupling: (R)-N-methyl-pipecolic acid (D-Mep) 60 (1.5-2 equivalents)
is dissolved in anhydrous dimethylformamide (25-50 mM) and pre-activated with HATU
(2 equivalents) and DIPEA (4 equivalents); the reaction mixture is stirred for 10 minutes
at room temperature under nitrogen. The activated acid is then added to the NH,-Ile-
Tuv(O-ether)-TupO-allyl tripeptides obtained from FMOC deprotection; the reaction was
stirred at room temperature under nitrogen and monitored by UPLC/MS. Upon reaction

completion, glacial acetic acid (14 equivalents) is then added and the tetra-peptide
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products (D-Mep-Ile-Tuv(O-ether)-TupQO-allyl) are purified by preparative HPLC.
Compounds 61, 62 and 63 (Scheme 7) were prepared from Compounds 57, 58 and 59,
respectively, to exemplify the general procedure.

[0449] (25,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-1-methoxy-4-methylpentyl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (61): UPLC-MS (system 1): £ = 1.29 min,
m/z (ES+) calculated 762.42 (M+Na)*, found 762.32.

[0450] (25,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-1-ethoxy-4-methylpentyl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (62): UPLC-MS (system 2): . = 1.25 min,
m/z (ES+) calculated 754.46 (M+H)", found 754.55.

[0451] (25,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-4-methyl-1-propoxypentyl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (63): UPLC-MS (system 2): t, = 1.36 min,
m/z (ES+) calculated 768.48 (M+H)", found 768.55.

[0452] To obtain the corresponding tubulysin ethers as free drug (D-Mep-Ile-Tuv(O-
ether)-TupOH), the allyl ester-protected tubulysin ether tetrapeptides are deprotected to
provide tubulysin ethers having a free tubuphenylalanine acid moiety by dissolution in
anhydrous dichloromethane (20 mM) and treatment with palladium
tetrakis(triphenylphosphine) (0.1 equiv.), triphenylphosphine (0.2 equivalents), and
anhydrous pyrrolidine (8 equivalents), and the reaction is stirred at an ambient temperature
under nitrogen. Once UPLC/MS reveals conversion to the product free acid, the reaction
is quenched with glacial acetic acid (22 equivalents), diluted with acetonitrile and
dimethylformamide, and then concentrated by rotary evaporation. The crude tubulysin
ether is then purified by preparative HPLC. Compounds 64, 65 and 66 (Scheme 7) were
prepared from Compounds 61, 62 and 63, respectively, to exemplify the general
procedure.

[0453] (25,4R)-4-(2-((1R,3R)-3-((25,35)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-
carboxamido)pentanamido)-1-methoxy-4-methylpentyl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoic acid (64): UPLC-MS (system 2): #, = 1.05 min, m/z (ES+)
calculated 700.41 (M+H)", found 700.50.

[0454] (25,4R)-4-(2-((1R,3R)-3-((25,35)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-

carboxamido)pentanamido)-1-ethoxy-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-
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5-phenylpentanoic acid (65): UPLC-MS (system 2): ¢, = 1.09 min, m/z (ES+) calculated
714.43 (M+H)", found 714.51

[0455] (25,4R)-4-(2-((1R,3R)-3-((25,35)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-
carboxamido)pentanamido)-4-methyl-1-propoxypentyl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoic acid (66); UPLC-MS (system 2): £, = 1.19 min, m/z (ES+)
calculated 728.44 (M+H)", found 728.54.

[0456] Additional tubulysin ethers, including those having variation(s) in amino acid
or amine-containing acid inputs replacing the tubuphenylalanine (Compound 40) input of
Example 27 as shown therein, and/or the FMOC- amino acid (FMOC-Ile) of Example 28
are prepared by replacing D-Mep with other N-alkylated pipecolic acid inputs or with an
N-alkylated azetidinyl-2-carboxylic acid, N-alkylated-D-proline or N,N-di-alkyl amino
acid such as N,N-dimethylglycine.

[0457] Example 30: Preparation of the Lss precursor (S)-perfluorophenyl 3-((tert-
butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yljpropanoate (68).

[0458] A flask charged with mDPR(Boc)-OH (67) (Nature Biotech, 2014, 32, 1059-
1062) 67 (500 mg, 1.76 mmol), to which pentafluorophenol (324 mg, 1.76 mmol) was
added a solution in DMF (8.8 mL) followed by 1-Ethyl-3-(3-
dimethylaminopropyl)carbodiimide (371 mg, 1.93 mmol) as a solid. The reaction was
stirred for 1 hour at room temperature then quenched with 50 mL saturated NH4Cl in H,O
and 50 ml. H,O. The aqueous layer was extracted with DCM twice, the organics were then
washed with brine, dried over NaSQy, and condensed under reduced pressure to provide
the titled compound (589 mg, 74%). Analytical UPLC-MS (system 2): ¢, = 1.51 min, m/z
(ES+) calculated 473.07 (M+Na)", found 473.14.

[0459] Compound 68, abbreviated as mDPR(BOC)-OPFF is an exemplary 1.gg
precursor (i.e., a type of Ly’ -containing moiety) of formula M'-A’(BU)-COOH in
activated form for the preparation of Drug-Linker compounds, including those of general
formula M'-A(BU)-Ao-W-Y-D* and M'-A(BU)-Y(W)-D* wherein M is a maleimide
moiety, A’ is a Stretcher sub(unit) precursor, A; and Ag are subunits of Stretcher unit A,
BU is a Basic unit such as an aminoalkyl moiety, Y is a self-immolative Spacer Unit and —
Y (W)- is a Glucuronide moiety and is comprised for example of a glucuronic acid residue
as the carbohydrate moiety and a PAB residue as the self immolative moiety; and D is a

quaternized tubulysin.
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[0460] Example 31: General procedure for preparing Drug-Linker compound
intermediates incorporating a glucuronic acid release mechanism from tubulysin (O-
ether)-allyl esters.

[0461] Exemplary Drug-Linker compound intermediates of formula A’-Y (W’ )-D*
wherein the subscripts w’ and y are each 1, A’ is Stretcher unit precursor, D™ is a
quaternized tubulysin (O-ether) Drug Unit and -Y(W’)- is a Glucuronide unit are prepared
from tubulysin (O-ether)-allyl esters of Example 29 in the following manner. The
products so obtained are represented by the general formula of FMOC-GlucQ-Tub(O-
ether)-O-allyl.

[0462] Linker unit elaboration: A pressure vessel is charged with D-Mep-Ile-Tuv(O-
ether)-Tup-O-allyl (1 equivalent) and the brominated Stretcher-Glucuronide unit
intermediate 2 (1.5 equivalents) of Example 1 in anhydrous 2-butanone (50 mM). The
reaction vessel is flushed with N, and sealed. The reaction is then stirred and heated to 60
°C for 18 hours. The resulting mixture is cooled, condensed to residue under reduced
pressure, then carried forward crude or taken up in minimal DMSO to be purified by
preparative HPLC to provide the title compounds . Compounds 69, 70 and 71 (Scheme 8)
were prepared from Compounds 61, 62 and 63, respectively, and Compound 2 to
exemplify the general procedure.

[0463] (2ZR)-1-(3-(3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanamido)-4-
(((28,3R,48,58,65)-3.,4,5-triacetoxy-6-(methoxycarbonyl)tetrahydro-2H-pyran-2-
yhoxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,45)-5-(allyloxy)-4-methyl-5-oxo-1-
phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-methoxy-4-methylpentan-3-
yD)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (69):
Analytical UPLC-MS (system 1): 7, = 1.61 min, m/z (ES+) calculated 1470.68 (M)*, found
1471.68.

[0464] (2ZR)-1-(3-(3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanamido)-4-
(((28,3R,48,58,65)-3.,4,5-triacetoxy-6-(methoxycarbonyl)tetrahydro-2H-pyran-2-
yhoxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,45)-5-(allyloxy)-4-methyl-5-oxo-1-
phenylpentan-2-yl)carbamoyl)thiazol-2-yl)- 1-ethoxy-4-methylpentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (70):
Analytical UPLC-MS (system 2): £, = 1.49 min, m/z (ES+) calculated 1484.69 (M)", found
1484.84.

[0465] (2ZR)-1-(3-(3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanamido)-4-
(((28,3R,48,58,65)-3.,4,5-triacetoxy-6-(methoxycarbonyl)tetrahydro-2H-pyran-2-

259



10

15

20

25

30

WO 2016/040684 PCT/US2015/049494

yDoxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-5-(allyloxy)-4-methyl-5-ox0-1-
phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methyl- 1-propoxypentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (71):
Analytical UPLC-MS (system 2): ¢, = 1.47 min, m/7 (ES+) calculated 1498.71 (M)*, found
1498.85.

[0466] Deprotection: The FMOC-GlucQ-Tub(O-ether)-O-allyl products are globally
deprotected in THF and MeOH cooled to 0°C. LiOH*H,0O (6.0 equivalents) to which H,O
is added dropwise (1:1:1 THF:MeOH:H,0, 50 mM end concentration) whereupon the
reaction is allowed to warm to room temperature and stir overnight. THIF and MeOH are
removed under reduced pressure, and the resulting precipitate was resolubilized using
minimal DMSO and the mixture was purified by preparative HPL.C. The globally
deprotected products are abbreviated as H-GlucQ-Tub(O-ether)-OH. Compounds 72, 73
and 74 (Scheme 8) were prepared from Compounds 69, 70 and 71, respectively, to
exemplify the general procedure.

[0467] (2ZR)-1-(3-(3-aminopropanamido)-4-(((2S,3R,4S,5S,65)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-methoxy-4-methylpentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (72):
Fmoc-GlucQ-Tub(OMe)-OAllyl 69 (17 mg, 12 umol) was deprotected as above to provide
72 (4.3 mg, 34%). Analytical UPLC-MS (system 1): £, = 1.08 min, m/z (ES+) calculated
1068.53 (M)+, found 1068.66.

[0468] (2ZR)-1-(3-(3-aminopropanamido)-4-(((2S,3R,4S,5S,65)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-ethoxy-4-methylpentan-3-
yD)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (73):
Analytical UPLC-MS (system 2): ¢, = 0.95 min, m/z (ES+) calculated 1082.55 (M)+,
found 1082.68.

[0469] (2ZR)-1-(3-(3-aminopropanamido)-4-(((2S,3R,4S,5S,65)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,35)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methyl-1-propoxypentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (74):
Analytical UPLC-MS (system 2): £, = 0.98 min, m/z (ES+) calculated 1096.56 (M)+,
found 1096.67.
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[0470] Example 32: General procedure for preparation of Drug Linker compounds
by amide coupling of an Lgs-Stretcher subunit precursor with a drug-linker intermediate
comprised of a Glucuronide unit and quaternized tubulysin (O-ether) Drug unit.

[0471] Exemplary Drug-Linker compounds of formula Ly -A,-Y (W’ -)-D* wherein
the subscripts a, y and w’ are each 1 and in which Ly’-A- has the formula of Ml—Al(BU)—
Ao-, wherein MI—AI(BU)— represents a precursor of a self-stabilizing (Lss), which is one
type of a L,’-containing moiety in a Ligand Drug Conjugate, wherein A is a subunit of a
Stretcher unit A with Ao as the other subunit, D" is a quaternized tubulysin (O-ether)
Drug Unit and -Y(W’)- is a Glucuronide unit, are prepared from H-GlucQ-Tub(O-ether)-
OH compounds in the following manner and are abbreviated as mDPR-GlucQ-Tub(O-
ether)-OH in which mDPR- is a M'-A'(BU)-Ao- moiety.

[0472] Linker unit elaboration: A flask is charged with the amine H-GlucQ-Tub(O-
ether)-OH of Example 31 to which mDPR(Boc)-OPFP (68, 1.2 equivalents) of Example
30 is added as a solution in DMF (10 mM). N,N-Diisopropylethylamine (4.0 equivalents)
and the reaction was stirred at room temperature for 3 hours. The reaction was quenched
with AcOH (4.0 equivalents) then diluted in DMSO (1 volume) and purified by
preparative HPLC. Compounds 75, 76 and 77 (Scheme 8) were prepared from
Compounds 72, 73 and 74, respectively, to exemplify the general procedure.

[0473] (2ZR)-1-(3-(3-((S)-3-((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro-
1H-pyrrol-1-yl)propanamido)propanamido)-4-(((2S,3R,48S,5S,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-methoxy-4-methylpentan-3-
yD)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)- 1-methylpiperidin-1-ium (75):
Analytical UPLC-MS (system 1): t, = 1.22 min, m/z (ES+) calculated 1334.62 (M)+,
found 1334.68

[0474] (2ZR)-1-(3-(3-((S)-3-((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro-
1H-pyrrol-1-yl)propanamido)propanamido)-4-(((2S,3R,48S,5S,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-ethoxy-4-methylpentan-3-
yD)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (76):
Analytical UPLC-MS (system 2): £, = 1.19 min, m/z (ES+) calculated 1348.64 (M), found
1348.79.

[0475] (2ZR)-1-(3-(3-((S)-3-((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro-
1H-pyrrol-1-yl)propanamido)propanamido)-4-(((2S,3R,48S,5S,6S)-6-carboxy-3,4,5-
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trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methyl-1-propoxypentan-3-
yD(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)- 1-methylpiperidin-1-ium (77):
Analytical UPLC-MS (system 2): t, = 1.24 min, m/z (ES+) calculated 1362.65 (M)", found
1362.78.

[0476] Deprotection: The products from amide bond formation are deprotected to
remove the BOC protecting group in the following manner. A flask is charged with
mDPR(BOC)-GlucQ-Tub(O-ether)-OH and cooled to 0°C. A 10% solution of TFA in
DCM (50 mM) is added and the reaction is allowed to warm to room temperature while
stirring for 1 hour. The reaction is then diluted with DMSO (1 volume), DCM removed via
reduced pressure, then purified by preparative HPLC. Compounds 78, 79 and 80 (Scheme
8) were prepared from Compounds 75, 76 and 77, respectively, to exemplify the general
procedure.

[0477] (2R)-1-(3-(3-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro- 1 H-pyrrol-1-
yl)propanamido)propanamido)-4-(((2S,3R,4S,55,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-methoxy-4-methylpentan-3-
yD)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (78):
Analytical UPLC-MS (system 2): ¢, = 1.09 min, m/z (ES+) calculated 1234.57 (M)*, found
1234.65.

[0478] (2R)-1-(3-(3-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro- 1H-pyrrol-1-
yl)propanamido)propanamido)-4-(((2S,3R,4S,55,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-ethoxy-4-methylpentan-3-
yD)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (79):
Analytical UPLC-MS (system 2): ¢, = 0.95 min, m/z (ES+) calculated 1248.59 (M)+,
found 1248.72.

[0479] (2R)-1-(3-(3-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro- 1 H-pyrrol-1-
yl)propanamido)propanamido)-4-(((2S,3R,4S,55,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-
4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methyl-1-propoxypentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-methylpiperidin-1-ium (80):
Analytical UPLC-MS (system 2): £, = 1.03 min, m/z (ES+) calculated 1262.60 (M)", found
1262.73.
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[0480] Example 33: Preparation of isoleucine-tubuvaline(OAc )-tubuphenylalanine
allyl ester

[0481] Saponification: A flask was charged with BOC-Tuv(OAc)-Tup-OEt (90, 50
mg, 81 umol) in THF (1.35 mL) and MeOH (1.35 mL) and cooled to 0 °C. LiOH - H,O
(27 mg, 647 umol) was solubilized in H,O (1.35 mL) then added dropwise. The reaction
was allowed to warm to room temperature and stirred for 3 hours. The reaction was then
quenched with acetic acid (37 ul., 647 umol) and condensed under reduced pressure. The
residue was taken up in DMSO and purified by preparative HPLC to provide (2S,4R)-4-
(2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)- 1-hydroxy-4-methylpentyl)thiazole-
4-carboxamido)-2-methyl-5-phenylpentanoic acid (91) (44 mg, quant.) (Scheme 9).
Analytical UPLC-MS (system 2): £, = 1.53 min, m/z (ES+) calculated 548.28 (M+H)",
found 548.24.

[0482] Acetylation and allyl ester deprotection: The BOC-Tuv(OH)-Tup-OH (91, 44
mg, 81 umol) product was solubilized in anhydrous pyridine (1.6 ml.) and stirred at room
temperature under Nj. Acetic anhydride (15.4 pl., 162 umol) was added dropwise. 1.0
additional equivalent of acetic anhydride was added after one hour of stirring and the
reaction was complete by LCMS after 2 hours. The reaction was concentrated to dryness
under reduced pressure then resolubilized in anhydrous allyl alcohol (1.6 mL.). Di-allyl
pyrocarbonate (54 pl., 325 umol) was added followed by solid DMAP (3.0 mg, 24 umol).
The reaction was allowed to stir at room temperature and monitored by LCMS, additional
di-allyl pyrocarbonate added as needed to push reaction to completion (4.0 additional
equivalents). The reaction was then taken up in DMSO, condensed under reduced
pressure, and purified by preparative HPLC to provide (2S,4R)-allyl 4-(2-((1R,3R)-1-
acetoxy-3-((tert-butoxycarbonyl)(methyl)amino)-4-methylpentyl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (92) (Scheme 9) (33 mg, 65%). Analytical
UPLC-MS (system 2): t, = 1.75 min, m/z (ES+) calculated 630.32 (M+H)", found 630.42.
[0483] Di-peptide deprotection: A flask charged with BOC-Tuv(OAc)-Tup-O-allyl
(92, 33 mg, 21 umol) was cooled to O °C under N,. A solution of 10% TFA in CH,Cl,
(0.52 mL) was added dropwise and stirred for 4 hours. The reaction was concentrated
under reduced pressure, resolubilized in DCM, and condensed 3 times to remove TFA to
provide crude (25,4R)-allyl 4-(2-((1R,3R)-1-acetoxy-4-methyl-3-
(methylamino)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (93).
Analytical UPLC-MS (system 2): #. = 1.03 min, m/z (ES+) calculated 530.27 (M+H)",

found 530.36. Compound 93 (Scheme 9) was taken forward without further purification.
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[0484] Peptide Coupling: To a flask charged with H-Tuv(OAc)-Tup-O-Allyl (93, 28
mg, 53 umol) was added BOC-L-Ile-OH (15 mg, 63 pmol) and HATU (40 mg, 106 umol)
as solids followed by DMF (1.0 mL). N,N-Diisopropylethylamine (37 pl., 211 umol) was
added and the reaction was stirred at room temperature for 48 hours. The reaction was
then taken up in DMSO, condensed under reduced pressure, and purified by preparative
HPLC to provide (25,4R)-allyl 4-(2-((6S,9R,11R)-6-((S)-sec-butyl)-9-isopropyl-2,2,8-
trimethyl-4,7,13-trioxo-3,12-dioxa-5,8-diazatetradecan-11-yl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoate (94) (Scheme 9) (19 mg, 49%). Analytical UPLC-MS (system
2): t. = 1.72 min, m/z (ES+) calculated 743.41 (M+H)*, found 743.51.

[0485] Tri-peptide deprotection: A flask charged with BOC-Ile-Tuv(OAc)-Tup-O-
allyl (94, 19 mg, 26 umol) was cooled to 0 °C under N,. A solution of 10% TFA in
CH,Cl, (0.52 mL) was added dropwise and stirred for 4 hours. The reaction was
concentrated under reduced pressure, resolubilized in DCM, and condensed 3 times to
remove TFA to provide crude (2S,4R)-allyl 4-(2-((1R,3R)-1-acetoxy-3-((2S,3S)-2-amino-
N,3-dimethylpentanamido)-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-
phenylpentanoate (95). Analytical UPLC-MS (system 2): ¢, = 1.18 min, m/z (ES+)
calculated 643.36 (M+H)", found 643.42. Compound 95 (Scheme 9), abbreviated as Ile-
Tuv(OAc)-Tup-O-allyl (isoleucine-tubuvaline(OAc)-tubuphenylalanine allyl ester), was
carried forward without further purification.

[0486] Example 34. Preparation of a quaternized nitrogen heterocycloalkyl
corresponding to the N-terminal moiety of free tubulysin drug.

[0487] N-terminal precursor (D-Mep): H-Pip-OtBu (96, 500 mg, 2.70 mmol) was
taken up in MeOH (4.50 mL), AcOH (4.50 mL) and 37% CH,O in H,O (4.50 mL.) and
stirred for 20 minutes. NaBH;CN (509 mg, 8.10 mmol) added slowly as a solid to
vigorous bubbling, stir for 30 minutes. The reaction was then poured into 200 mL
saturated NaHCO3 solution and extracted 3x with 200 ml. DCM. The organic layers were
washed with brine, dried over Na,SQy, and condensed under reduced pressure to provide
(R)-tert-butyl 1-methylpiperidine-2-carboxylate (97) (516 mg, 96%). Analytical UPLC-
MS (system 2): tr = 0.53 min, m/z (ES+) calculated 200.17 (M+H)+, found 200.21.
Compound 97 (Scheme 10), referred to as BOC-D-Mep-OtBu, was carried forward
without further purification for condensation with the brominated Stretcher-Glucuronide
unit intermediate 2 of Example 1 in the following manner.

[0488] Quaternization: A pressure vessel was charged with brominated Stretcher-

Glucuronide unit intermediate (2, 104 mg, 128 umol) and D-Mep-OtBu (97, 34 mg, 171
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umol) in anhydrous 2-butanone (1.71 mL). The reaction vessel was flushed with N, and
sealed. The reaction was then stirred and heated to 60 °C for 12 hours. The resulting
mixture was cooled, condensed under reduced pressure, taken up in minimal DMSO and
purified by preparative HPLC to provide (2R)-1-(3-(3-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)propanamido)-4-(((2S,3R,4S,55,6S)-3,4,5-triacetoxy-6-
(methoxycarbonyl)tetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(tert-butoxycarbonyl)-1-
methylpiperidin-1-ium (98) (97 mg, 82%). Analytical UPLC-MS (system 2): t, = 1.32 min,
m/z (ES+) calculated 930.40 (M)", found 930.49. The protecting groups of carbohydrate
moiety were then removed followed by reprotected as the allyl ester to provide Compound
99 (Scheme 10) in the following manner.

[0489] Glycoside deprotection: To a flame dried flask charged with Compound 98
(97 mg, 104 umol) having acetate and methyl ester protecting groups in anhydrous allyl
alcohol (2.09 mL) under N, was added Ti(OC,Hs)4 (87 uL., 417 umol), and the resulting
reaction mixture was heated to 80 °C with stirring for 2 hours. The reaction was then
cooled to room temperature and poured into 50 mL. 1M HCI. After resting for 45 minutes,
the HC1 was extracted 3x with 50 mL. DCM. Resulting organics were washed with brine,
dried over Na,SQO., condensed, and purified by preparative HPLC to provide (2ZR)-1-(3-(3-
((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-propanamido)-4-(((2S,3R,4S,5S,6S)-6-
((allyloxy)carbonyl)-3,4,5-trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(tert-
butoxycarbonyl)-1-methylpiperidin-1-ium (99) (42 mg, 48%). Analytical UPLC-MS
(system 2): ¢, = 1.18 min, m/z (ES+) calculated 830.39 (M)", found 830.49.

[0490] Example 35. Preparation of a Drug-Linker compound intermediate by amide
coupling of an tubulysin tripeptide intermediate having a tubuvaline-(O-Acyl) moiety to a
quaternized nitrogen heterocycloalkyl corresponding to that of free tubulysin drug.
Compound 99 (Scheme 10), abbreviated as FMOC-Gluc(O-Allyl)Q-D-Mep-OtBu, of
Example 34 was deprotected by removal of the t-butyl ester protecting group to provide
Compound 100, which was then coupled to the isoleucine-tubuvaline(OAc)-
tubuphenylalanine allyl ester (Compound 95) of Example 33 by peptide bond formation
through the following methods.

[0491] N-terminal (D-Mep) deprotection: A flask containing FMOC-Gluc(O-Allyl)Q-
D-Mep-OtBu (99, 42 mg, 50 umol) was cooled to 0 °C under N,. A solution of 30% TFA
in CH,Cl, (2.5 mL) was added dropwise and stirred for 18 hours. The reaction was
concentrated under reduced pressure, taken up in minimal DMSO and purified by

preparative HPLC to provide 25 mg (64%) (2R)-1-(3-(3-((((9H-fluoren-9-
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yl)methoxy)carbonyl)amino)propanamido)-4-(((2S,3R,48S,55,6S)-6-((allyloxy)carbonyl)-
3.,4,5-trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-carboxy-1-methylpiperidin-1-
ium (100). Analytical UPLC-MS (system 2): #, = 1.05 min, m/z (ES+) calculated 774.32
(M), found 774.42.

[0492] Peptide coupling: Compound 100 (Scheme 10), abbreviated as FMOC-
Gluc(O-Allyl)Q-D-Mep-OH, was condensed with tripeptide 95 by adding Compound 100
(28 mg, 36 umol) and HATU (27 mg, 72 umol) as solids to a flask charged with H-Ile-
Tuv(OAc)-Tup-O-Allyl (95, 23 mg, 36 umol) followed by DMF (0.714 mL). N,N-
Diisopropylethylamine (25 pl., 143 umol) was then added and the reaction was stirred at
room temperature for 1 hour. The reaction was then taken up in DMSO and purified by
preparative L.C to provide 23 mg (46%) (2R)-1-(3-(3-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)propanamido)-4-(((2S,3R,4S,5S,6S)-6-((allyloxy)carbonyl)-
3,4,5-trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-2-(((2S,35)-1-(((1R,3R)-1-
acetoxy-1-(4-(((2R,4S5)-5-(allyloxy)-4-methyl-5-0xo0-1-phenylpentan-2-
ylcarbamoyl)thiazol-2-yl)-4-methylpentan-3-yl)(methyl)amino)-3-methyl- 1-oxopentan-2-
yl)carbamoyl)- 1-methylpiperidin-1-ium (101). Analytical UPLC-MS (system 2): ¢, = 1.39
min, m/z (ES+) calculated 1398.66 (M)", found 1398.81.

[0493] Glycoside and Tup deprotection: The FMOC and allyl protecting groups of
FMOC-Gluc(O-Allyl)Q-Mep-Ile-Tuv(OAc)-Tup-O-Allyl product (i.e., Compound 101),
further abbreviated as Fmoc-Gluc(O-Allyl)Q-TubM-OAllyl, while retaining the
tubuvaline acetate, was accomplished in the following manner. FMOC-Gluc(O-AllyD)Q-
TubM-OAllyl (101, 21 mg, 15 pmol) was taken up in DCM (1.5 mL) stirring under N».
Pd(PPh3)4 (3.5 mg, 3.1 umol) and PPh; (1.6 mg, 6.1 umol) were added as solids followed
by pyrrolidine (20.1 ul., 245 umol). The reaction was stirred to 2 hours at room
temperature then taken up in 1 mL. DMSQO, condensed under reduced pressure, and
purified by preparative L.C to provide 13 mg (79%) of (2R)-2-(((25,3S)-1-(((1R,3R)-1-
acetoxy-1-(4-(((2R,4S5)-4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-
methylpentan-3-yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(3-(3-
aminopropanamido)-4-(((2S,3R,48S,5S,6S)-6-carboxy-3,4,5-trihydroxytetrahydro-2H-
pyran-2-yl)oxy)benzyl)- 1-methylpiperidin-1-ium (102). Analytical UPLC-MS (system 2):
t=0.94 min, m/z (ES+) calculated 1096.53 (M)", found 1096.65.

[0494] Compound 102, abbreviated as H-GlucQ-TubM-OH, is an exemplary Drug-
Linker compound intermediate of formula A’-Yy(W’+)-D" wherein the subscripts y and

w’ are each 1 and in which A’ is a Stretcher (sub)unit precursor, -Y(W)- is a Glucuronide
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unit, which is comprised of a PAB Spacer unit capable of self-immolation to release
tubulysin Drug (D) and a glucuronic acid moiety, and D" is quaternized tubulysin M. To
prepare analogous Drug Linker compound intermediates having alternative quaternized
tubulysin containing a tubuvaline (O-acyl) component inputs in which the acetate moiety
of BOC-Tuv(0O-Ac)-Tup(OEt) (90) is replaced with a compound of general formula BOC-
Tuv(O-Acyl)-Tup(OFEt) in Example 33 to prepare H- Ile-Tuv(O-Acyl)-Tup-O-allyl,
corresponding to Compound 95. That intermediate is then carried forward in accordance
with Examples 34 and 35 to provide compounds of general formula H-GlucQ-D-Mep-Ile-
Tuv(O-Acyl)-Tup-OH, further abbreviated as H-GlucQ-Tub(O-Acyl)-OH, which
corresponds to the Drug-Linker compound intermediate of Compound 102.

[0495] Other variations are, or further include, replacing the suitably protected 6-
membered tertiary amine-containing heterocycloalkyl, BOC-D-Mep-OtBu (Compound
97), of Scheme 10 with another suitably protected 5- or 6-membered tertiary amine-
containing heterocycle such as BOC-N-ethyl-pipecolic acid t-butyl ester, BOC-N-methyl-
proline t-butyl ester or BOC-N-methyl-azetidinyl-2-carboxylic acid t-butyl ester to provide
compounds analogous to Compound 99 and Compound 102, respectively, of Scheme 10 in
which the quaternized D-Mep moiety of FMOC-Gluc(O-Allyl)Q-D-Mep-OtBu and H-
GlucQ-D-Mep-lle-Tuv(O-Ac)-Tup OH, or more generally of H-GlucQ-D-Mep-Ile-Tuv(O-
Acyl)-Tup-OH, is replaced by another quaternized tertiary amine-containing
heterocycloalkyl. Additional variations of Drug-Linker compound intermediates in which
the heterocycloalkyl is replaced with a tertiary amine containing carboxylic acid are also
obtained through Scheme 10 to provide N-terminal ring-opened variants of quaternized
tubulysins drug-linker compounds.

[0496] Example 36: Preparation of Drug Linker compounds by amide coupling of an
Lss-Stretcher subunit precursor with a drug-linker intermediate comprised of a
Glucuronide unit and quaternized tubulysin (O-acyl) Drug unit.

[0497] Lss (mDPR) precursor coupling: A flask was charged with H-GlucQ-TubM-
OH (102, 13.1 mg, 11.9 umol) from Example 35 in anhydrous DMF (0.595 mL.) to which
mDPR(BOC)-OSu (6, 4.6 mg, 11.9 umol) was added under N,. N,N-
Diisopropylethylamine (8.3 pl., 47.8 pmol) was added and the reaction was stirred at
room temperature for 3 hours. The reaction was then quenched with acetic acid (8.3 pl.)
and purified by preparative HPLC to provide 5.2 mg (33%) (2R)-2-(((2S,35)-1-(((1R,3R)-
1-acetoxy-1-(4-(((2R,4S)-4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl1)-4-
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methylpentan-3-yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(3-(3-((S)-3-
((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)propanamido)propanamido)-4-(((2S,3R,4S,55,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)- 1-methylpiperidin-1-ium (103).
Analytical UPLC-MS (system 2): £, = 1.20 min, m/z (ES+) calculated 1362.62 (M), found
1362.75.

[0498] Lss precursor deprotection: The BOC protecting group on mDPR(BOC)-
GlucQ-TubM-OH (103) is removed as follows to prepare Drug-Linker compounds
suitable for preparing Ligand-Drug Conjugates by condensing with a thiol containing
targeting moiety.

[0499] A flask charged with mDPR(Boc)-GlucQ-TubM-OH (103, 5.2 mg, 3.8 umol)
was cooled to 0 °C under N,. A solution of 10% TFA in CH,Cl, (0.84 mL) was added
dropwise and stirred for 4 hours. The reaction was then taken up in DMSO, condensed
under reduced pressure, and purified by preparative HPLC to provide 4.8 mg (81%) of
2R)-2-(((2S,35)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,4S)-4-carboxy-1-phenylpentan-2-
ylcarbamoyl)thiazol-2-yl)-4-methylpentan-3-yl)(methyl)amino)-3-methyl- 1-oxopentan-2-
yl)carbamoyl)-1-(3-(3-((S)-3-amino-2-(2,5-dioxo0-2,5-dihydro- 1H-pyrrol-1-
yl)propanamido)propanamido)-4-(((2S,3R,4S,55,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-methylpiperidin-1-ium (104).
Analytical UPLC-MS (system 2): #, = 0.95 min, m/z (ES+) calculated 1262.56 (M), found
1262.68.

[0500] Also prepared by Example 36 are Drug-Linker compounds having variations
in the quaternized tubulysin N-terminal residue in which quaternized D-Mep moiety in
Tubulysin M is replaced with another quaternized 6-membered tertiary amine-containing
heterocycloalkyl. Additionally prepared by Example 36 are other Drug-Linker
compounds obtained from carboxylic acid substituted 4- or 5S-membered tertiary amine-
containing heterocycloalkyls. Other variations replace the quaternized 6-membered
heterocycloalkyl of D-Mep with acyclic versions through use in Example 33 of suitably
protected tertiary amine- containing acids to provide N-terminal ring-opened version of
quaternized tubulysin Drug Linker compounds. Still other variations replace the acetate
moiety of the tubuvaline component as described in Example 33-35 for Drug-Linker
compound intermediates with another acyloxy group to provide analogous Drug-Linker
compounds. Further variations incorporate both changes, i.e., variations in the N-terminal

moiety and the tubuvaline acyloxy moiety.
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[0501] The compounds prepared by Example 36 are exemplary Drug-Linker
Compounds of Formula M'-A(BU)-Ao-Y(W)-D* or Lb’-Ao-Y(W)-D* in which Ly’ is
comprised of a maleimide moiety (Ml), a Basic unit (BU) and a subunit (A) of Stretcher
unit and Ao is another subunit of the Stretcher unit, wherein Ly’ is a precursor of Lgg in a
Ligand Drug Conjugate prepared from the Drug-Linker compound.

[0502] Example 37: General procedure for preparing Drug-Linker compound
intermediates incorporating a peptide release mechanism having a quaternized
tubulysin(O-acyl) Drug unit.

[0503] Exemplary Drug-Linker compound intermediates of formula A’-W-Y,-D"
are prepared as follows wherein the subscripts w and y are each one and in which A’ is
Stretcher unit precursor, D™ is a quaternized tubulysin Drug Unit and ~-W-Y- is a peptide
Cleavable unit (W) covalently attached to a self-immolative Spacer unit (Y) wherein W
provides for a protease recognition site, the action of which releases free tubulysin drug
from a Ligand Drug Conjugate (LDC), wherein the LDC is comprised of that A’-W-Y,-
D" as the —Lo-D" moiety. In general a suitably protected peptide-Spacer unit intermediate
of formula BOC-W,-W;-PAB-Br, wherein W, and W, are amino acid subunits of W and
PAB is the self-immolative Spacer unit Y intermediate, is first prepared by peptide bond
coupling of BOC protected W, to H-W-PAB-OH followed by bromination of the
benzylic carbon to provide the peptide-Spacer unit intermediate BOC-W,-W-PAB-Br. A
tubulysin, suitably protected at the C-terminal component, as for example as the allyl
ester, is then condensed with the peptide-Spacer unit intermediate for quaternization of its
tertiary-amine-containing component to provide after global deprotection a Drug Linker
compound intermediate of formula H-W-Y-D™ (i.e., H-W,-W-PAB-D"). The product of
that reaction sequence is exemplified by the following preparation of H-Val-Glu-PAB4-
TubM-OH (Scheme 11), wherein the dipeptide residue -Val-Glu- corresponds to —W,-W .
[0504] Spacer unit peptide coupling: A flask charged with FIMOC-Glu(OtBu)-OH
(105, 2.0 g, 4.7 mmol), H-PAB-OH (23, 579 mg, 4.7 mmol), and Cl,CH, (25 ml.) was
stirred at room temperature. EEDQ (1.40 g, 5.6 mmol) was added as a solid and the
mixture was stirred overnight. Product was eluted from a 4 mm chromatotron plate with
EtOAc, product containing fractions were condensed. The resulting residue was taken up
in 20% piperidine in DCM, stirred for 15 minutes, then condensed to an oil. The oil was
dissolved in DCM and eluted from a 2 mm chromatotron plate using 10%-20% MeOH in
DCM gradient to provide 860 mg (60%) of (S)-tert-butyl 4-amino-5-((4-
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(hydroxymethyl)phenyl)amino)-5-oxopentanoate (106). Analytical UPLC-MS (system 2):
1= 0.65 min, m/z (ES+) calculated 309.18 (M+H)", found 309.24.

[0505] Cleavable unit peptide coupling: To a flask charged with H-Glu(OtBu)-PAB-
OH (106, 860 mg, 2.78 mmol) in DMF (10 mL.) was added BOC-Val-OSu (20) (1.13 g,
3.60 mmol) and DIPEA (0.75 mL). After 30 minutes the reaction mixture was poured into
100 mL EtOAc and washed with H>O 3x, brine 1x, and dried over Na,SO4. The solution
was dried under reduced pressure, solubilized in 50 mlL. EtOAc, and precipitated by 10%
EtOAc in hexanes (50 mL). The solids were collected and dried to provide 0.97 g (70%)
of (S)-tert-butyl 4-((S)-2-((tert-butoxycarbonyl)amino)-3-methylbutanamido)-5-((4-
(hydroxymethyl)phenyl)amino)-5-oxopentanoate (107). Analytical UPLC-MS (system 2):
t;=1.37 min, m/z (ES+) calculated 508.30 (M+H)", found 508.38.

[0506] Spacer Unit functionalization: A flask charged with BOC-Val-Glu(OtBu)-
PAB-OH (107, 200 mg, 394 umol), N-bromosuccinimide (105 mg, 591 umol), and
triphenylphosphine (155 mg, 591 umol) was flushed with N,. The reaction was taken up in
THF (4 mL) and stirred for 12 hours. The reaction was condensed and purified over silica
via a Biotage column (Hexanes/EtOAc, 10%-100%) to provide 210 mg (93%) of (S)-tert-
butyl 5-((4-(bromomethyl)phenyl)amino)-4-((S)-2-((tert-butoxycarbonyl)amino)-3-
methylbutanamido)-5-oxopentanoate (108). Analytical UPLC-MS (system 2): t, = 1.56
min, m/z (ES+) calculated 570.22 (M+H)", found 570.30.

[0507] Quaternization: A flask charged with BOC-Val-Glu(OtBu)-PAB-Br (108, 40
mg, 70 umol) and TubM-OAllyl (Org. Lett., 2007, 9, 1605-1607) (109, 45 mg, 59 umol)
was flushed with N,. Butanone (1.17 mL) was added and the reaction was heated to 60 °c
while stirring. After 18 hours the reaction was condensed to dryness, taken up in minimal
DCM, and purified via Biotage (0-20% DCM/MeOH) to provide 62 mg (85%) of (2R)-2-
(((2S,35)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,45)-5-(allyloxy)-4-methyl-5-0x0-1-
phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-yl)(methyl)amino)-3-
methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((S)-5-(tert-butoxy)-2-((S)-2-((tert-
butoxycarbonyl)amino)-3-methylbutanamido)-5-oxopentanamido)benzyl)-1-
methylpiperidin-1-ium (110). Analytical UPLC-MS (system 2): ¢, = 1.47 min, m/z (ES+)
calculated 1257.72 (M)", found 1257.85.

[0508] Deprotection: A flask charged with BOC-Val-Glu(OtBu)-PABQ-TubM-
OAllyl (110, 42 mg, 50 umol) was cooled to O °C under N». A solution of 30% TFA in
CH,Cl, (0.99 mL) was added dropwise and stirred for 18 hours. The reaction was

concentrated under reduced pressure, taken up in DCM and recondensed 3 times. The
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residue was then taken up in DCM (0.98 mL) to which Pd(PPhs)4 (5.7 mg, 4.9 umol) and
PPh; (2.6 mg, 9.8 umol) were added as solids followed by pyrrolidine (32 ulL., 392 umol).
After 1 hour the reaction was taken up in minimal DMSQO, condensed, and purified by
preparative HPLC to provide 47 mg (90%) of (2R)-2-(((2S,3S)-1-(((1R,3R)-1-acetoxy-1-
(4-(((2R,45)-4-carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((S)-2-((S)-2-amino-3-
methylbutanamido)-4-carboxybutanamido)benzyl)-1-methylpiperidin-1-ium (111).
Analytical UPLC-MS (system 2): £, = 0.95 min, m/z (ES+) calculated 1061.57 (M)", found
1061.69.

[0509] Other Drug-Linker compound intermediates analogous to Compound 111 are
prepared by replacing the FMOC-Glu(Ot-Bu)-OH (105) and BOC-Val-OSu (20) inputs for
W2 and W1 respectively with other appropriate amino acid inputs so that the prepared

Drug-Linker compound intermediates of formula H-W,-W-PAB-D* have the structure of

R% D+

R 0 wherein R* is benzyl, methyl,

it
N\

N

isopropyl, isobutyl, sec-butyl, -CH(OH)CH3 or has the structure of H and
R* is methyl, ~(CH,)4-NH,, -(CH,)sNH(C=0)NH,, (CH,);sNH(C=NH)NH,, or -
(CH,),CO,H, wherein the wavy line at the dipeptide N-terminal indicates covalent binding
to A orto Ly, or Ly” and the wavy line at the dipeptide C-terminal indicates covalent
binding to J of an SI moiety.

[0510] Example 38: General procedure for preparing Drug-Linker compounds by
introducing a Lss precursor moiety into Drug-Linker compound intermediates
incorporating a peptide release mechanism having a quaternized tubulysin(O-acyl) Drug
unit.

[0511] Drug Linker compounds of formula Ly’-Y-W-D* wherein Ly’ is Ml—A(BU)—
and —Y-W-D" corresponds to Drug Linker compound intermediates of Example 37, are
exemplified by Scheme 12. Exemplification is provided as follows for the synthesis of the
Drug-Linker compound mDPR-Val-Glu-PABQ-TubM-OH (113) whose generalized
formula is M'-A(BU)-W»-W;-PABQ-TubM-OH.
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[0512] Lss(mMDPR) coupling: A flask was charged with H-ValGluPAB4-TubM (111,
22.5 mg, 21.2 umol) in anhydrous DMF (0.420 mL), to which mDPR(Boc)-OSu (6, 8.9
mg, 23.3 umol) was added as a solid under N,. N,N-Diisopropylethylamine (14.8 pL., 84.7
umol) was added and the reaction was stirred at room temperature for 3 hours. The
reaction was then quenched with acetic acid (14.8 pl.) and purified by preparative HPLC
to provide 11.5 mg (40%) of (2R)-2-(((25,3S)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,4S)-4-
carboxy-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-
yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((7S,10S,135)-13-(2-
carboxyethyl)-7-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-10-isopropyl-2,2-dimethyl-
4,8,11-trioxo-3-0xa-5,9,12-triazatetradecanamido)benzyl)- 1-methylpiperidin-1-ium (112)
(11.5 mg, 40%). Analytical UPLC-MS (system 2): t, = 1.31 min, m/z (ES+) calculated
1327.66 (M)", found 1327.94.

[0513] Deprotection: A flask charged with mDPR(Boc)-ValGluPAB4-TubM (112,
11.5 mg, 8.6 umol) was cooled to 0 °C under N,. A solution of 10% TFA in CH,Cl, (0.86
ml.) was added dropwise and stirred for 2 hours. The reaction was then taken up in
DMSO, condensed under reduced pressure, and purified by preparative HPLC to provide
9.9 mg (93%) of (2R)-2-(((2S,35)-1-(((1R,3R)-1-acetoxy-1-(4-(((2R,4S)-4-carboxy-1-
phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-4-methylpentan-3-yl)(methyl)amino)-3-
methyl-1-oxopentan-2-yl)carbamoyl)-1-(4-((S)-2-((S)-2-((S)-3-amino-2-(2,5-dioxo-2,5-
dihydro-1H-pyrrol-1-yl)propanamido)-3-methylbutanamido)-4-
carboxybutanamido)benzyl)- 1-methylpiperidin-1-ium (113). Analytical UPLC-MS
(system 2): t, = 0.99 min, m/z (ES+) calculated 1227.61 (M)*, found 1227.83.

[0514] Example 39: Preparation of tubulysin intermediate compounds having
alternative acyloxy moieties in substitution of acetate in the tubuvaline component.
[0515] The preparation of the title compounds proceeds from BOC-protected des-
acetyl tubuvaline compound through peptide coupling to tubuphenylalanine as its allyl
ester. The acyl moiety is then reintroduced using the appropriate acid anhydride (Method
1), as exemplified for propionyloxy and butyryloxy, or acid chloride (Method 2) as
exemplified for isobutyric acid chloride for replacement of the tubuvaline acetate moiety
(i.e., isobutyryloxy replaces acetoxy). Alternatively, the tubuvaline hydroxyl is esterified
through DCC activation of an aliphatic carboxylic acid (Method 3), as exemplified for
dimethylbutyryloxy and isovaleryl replacement of the tubuvaline acetate moiety. The

compounds obtained have general formula BOC-Tuv(O-acyl)-Tup-O-allyl as shown in
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Scheme 13. The BOC protecting group is the removed to allow for peptide coupling to
introduce the N-terminal component to provide the Tubulysin M analogs.

[0516] Tuv hydrolysis: A flask was charged with tubuvaline acetate (Org. Lett., 2007,
9, 1605-1607) 122 (225 mg, 560 umol) dissolved in methanol (5 ml) and tetrahydrofuran
(5 ml), then cooled under nitrogen to 0 °C in an ice bath. Lithium hydroxide monohydrate
(71 mg, 1680 umol) was dissolved in water (5 ml) and the solution added dropwise to the
reaction flask. The reaction was then stirred at room temperature until UPL.C/MS revealed
complete conversion to product. The material was then diluted with dichloromethane and
washed with 0.1 M HCL. The aqueous layer was extracted twice with dichloromethane,
then the combined organics were dried over sodium sulfated, filtered, and concentrated to
provide 200 mg (quant.) of the free acid compound 2-((1R,3R)-3-((tert-
butoxycarbonyl)(methyl)amino)-1-hydroxy-4-methylpentyl)thiazole-4-carboxylic acid
(123) Analytical UPLC-MS (system 1): ¢, = 1.33 min, m/z (ES+) calculated 359.17
(M+H)", found 359.14.

[0517] Peptide Coupling: Tubuvaline free acid Compound 123 (200 mg, 560 umol)
was pre-activated by dissolution in anhydrous dimethylformamide (5.4 mL, 100 mM) and
addition of HATU (250 mg, 670 umol) and DIPEA (0.59 ml, 3.36 mmol); the mixture was
then stirred under nitrogen at room temperature for 10 minutes. The activated acid was
then added to tubuphenylalanine allyl ester 40 (Org. Lett., 2007, 9, 1605-1607) and the
reaction was then stirred at an ambient temperature under nitrogen, with progress
monitored by UPLC/MS. Upon reaction completion, glacial acetic acid (14 equivalents)
was then added and the product was purified by preparative HPLC to provide 272 mg
(83%) of the Tuv(OH)-Tup-Oallyl dipeptide (2S,4R)-allyl 4-(2-((1R,3R)-3-((tert-
butoxycarbonyl)(methyl)amino)-1-hydroxy-4-methylpentyl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoate (124). Analytical UPLC-MS (system 1): #, = 1.84 min, m/z
(ES+) calculated 588.31 (M+H)", found 588.29.

[0518] Re-acylation (Method 1): Tuv(OH)-Tup-Oallyl dipeptide 124 (26 mg, 44
umol) was dissolved in anhydrous pyridine (1.8 ml, 25 mM) and stirred under a nitrogen
atmosphere at room temperature. Propionic anhydride 125 (113 ul, 20 equivalents) was
added dropwise and the reaction was then monitored by UPLC/MS. Additional propionic
anhydride (20 equivalents) was added to achieve conversion to product. The material was
the diluted with dichloromethane and washed with 0.1 M HCL. The aqueous layer was

extracted twice with dichloromethane, then the combined organics were dried over sodium
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sulfate, filtered, and concentrated to provide the crude product, which was subsequently
purified by preparative HPLC to provide 17 mg (61%) of the BOC-Tuv(propionyloxy)-
Tup-O-allyl product (2S,4R)-allyl 4-(2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)-
4-methyl-1-(propionyloxy)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate
(127). Analytical UPLC-MS (system 1): #. = 1.99 min, m/z (ES+) calculated 644.34
(M+H)", found 644.26.

[0519] Tuv(OH)-Tup-Oallyl dipeptide 124 (27 mg, 46 umol) was dissolved in
anhydrous pyridine (0.9 ml, 50 mM) and stirred under a nitrogen atmosphere at room
temperature. Butyric anhydride 126 (225 ul, 30 equivalents) was added dropwise and the
reaction was then monitored by UPLC/MS. Additional butyric anhydride (40 equivalents)
was added in three portions to achieve conversion to product. The material was the
diluted with dichloromethane and washed with 0.1 M HCl. The aqueous layer was
extracted twice with dichloromethane, then the combined organics were dried over sodium
sulfated, filtered, and concentrated to provide the crude product, which was subsequently
purified by preparative HPLC to provide 24 mg (80%) of the BOC-Tuv(butyryloxy)-Tup-
O-allyl product (25,4R)-allyl 4-(2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)-1-
(butyryloxy)-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate
(128). Analytical UPLC-MS (system 1): ¢, = 2.13 min, m/z (ES+) calculated 658.35
(M+H)", found 658.23.

[0520] Re-acylation (Method 2): Tuv(OH)-Tup-Oallyl dipeptide 124 (26 mg, 44
umol) was dissolved in anhydrous pyridine (1.8 ml, 25 mM) and stirred under a nitrogen
atmosphere at room temperature. Isobutyryl chloride 129 (93 ul, 20 equivalents) was
added dropwise and the reaction was then monitored by UPLC/MS. Upon conversion to
product , the material was then diluted with dichloromethane and washed with 0.1 M HCL
The aqueous layer was extracted twice with dichloromethane, then the combined organics
were dried over sodium sulfated, filtered, and concentrated to provide the crude product,
which was subsequently purified by preparative HPLC to provide 29 mg (quant.) of the
BOC-Tuv(Isobutyryloxy)-Tup-O-allyl product (25,4R)-allyl 4-(2-((1R,3R)-3-((tert-
butoxycarbonyl)(methyl)amino)-1-(isobutyryloxy)-4-methylpentyl)thiazole-4-
carboxamido)-2-methyl-5-phenylpentanoate (130). Analytical UPLC-MS (system 1): ¢, =
2.13 min, m/z (ES+) calculated 658.35 (M+H)", found 658.33.

[0521] Re-acylation (Method 3): A flask was charged with isovaleric acid 131 (94 ul,
851 umol) dissolved in anhydrous dichloromethane (5.6 ml, 15 mM) and the solution was

stirred at O C under a nitrogen atmosphere. DMAP (10 mg, 85 pmol) was then added,
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followed by DCC (88 mg, 425 umol), and the reaction was allowed to warm to room
temperature over 2 hours. The resulting activated acid was then added to Tuv(OH)-Tup-
Oallyl dipeptide 124 (50 mg, 85 pmol) and the reaction was stirred overnight, at which
time UPLC/MS revealed conversion to product. The reaction was then diluted with
dichloromethane and washed with 0.1 M HCI. The aqueous layer was extracted twice
with dichloromethane, then the combined organics were dried over sodium sulfated,
filtered, and concentrated to provide the crude product, which was subsequently purified
by preparative HPLC to provide 52 mg (91%) of the BOC-Tuv(isovalyryloxy)-Tup-O-
allyl product (2S,4R)-allyl 4-(2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)-4-
methyl-1-((3-methylbutanoyl)oxy)pentyDthiazole-4-carboxamido)-2-methyl-5-
phenylpentanoate (133) Analytical UPLC-MS (system 2): #, = 1.91 min, m/z (ES+)
calculated 672.37 (M+H)", found 672.46.

[0522] A flask was charged with gem-dimethylbutyric acid 132 (98 ul, 766 umol)
dissolved in anhydrous dichloromethane (5.1 ml, 15 mM) and the solution was stirred at 0
C under a nitrogen atmosphere. DMAP (9 mg, 77 umol) was then added, followed by
DCC (79 mg, 383 umol), and the reaction was allowed to warm to room temperature over
2 hours. The resulting activated acid was then added to Tuv(OH)-Tup-Oallyl dipeptide
124 (45 mg, 77 umol) and the reaction was stirred overnight, at which time UPLC/MS
revealed conversion to product. The reaction was then diluted with dichloromethane and
washed with 0.1 M HCL. The aqueous layer was extracted twice with dichloromethane,
then the combined organics were dried over sodium sulfated, filtered, and concentrated to
provide the crude product, which was subsequently purified by preparative HPLC to
provide 49 mg (93%) of the BOC-Tuv(dimethylbutyryloxy)-Tup-O-allyl product (2S,4R)-
allyl 4-(2-((1R,3R)-3-((tert-butoxycarbonyl)(methyl)amino)-1-((3,3-
dimethylbutanoyl)oxy)-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-
phenylpentanoate (134). Analytical UPLC-MS (system 2): ¢, = 1.88 min, m/z (ES+)
calculated 686.39 (M+H)", found 686.47.

[0523] Deprotection: The BOC-Tuv(O-acyl)-Tup-O-allyl intermediates prepared by
Method 1, 2 or 3 were deprotected under acidic conditions with 10% TFA in
dichloromethane (25mM) to reveal the secondary amine functional group as follows.
BOC-protected intermediate is dissolved in anhydrous dichloromethane (9 volumes) and
stirred under nitrogen at 0°C. Trifluoroacetic acid (1 volume) is then added dropwise to
the stirred solution. The reaction was warmed slowly to room temperature and monitored

by UPLC/MS. Upon completion, the reaction was concentrated by rotary evaporation and
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pumped down on a vacuum line overnight. The free amines of general formula H-Tuv(O-
acyl)-Tup-O-allyl so obtained are carried forward for introduction of the N-terminal
component without further purification.

[0524] The H-Tuv(O-acyl)-Tup-O-allyl compounds that were prepared (Compounds
135-139) are shown in Scheme 14 and listed below.

[0525] (25,4R)-allyl 2-methyl-4-(2-((1R,3R)-4-methyl-3-(methylamino)- 1-
(propionyloxy)pentyl)thiazole-4-carboxamido)-5-phenylpentanoate (135): UPLC-MS
(system 1): . = 1.24 min, m/z (ES+) calculated 544.29 (M+H)", found 544.25

[0526] (25,4R)-allyl 4-(2-((1R,3R)-1-(butyryloxy)-4-methyl-3-
(methylamino)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (136):
UPLC-MS (system 2): , = 1.20 min, m/z (ES+) calculated 558.30 (M+H)", found 558.38
[0527] (25,4R)-allyl 4-(2-((1R,3R)-1-(isobutyryloxy)-4-methyl-3-
(methylamino)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (137):
UPLC-MS (system 1): z, = 1.30 min, m/z (ES+) calculated 558.30 (M+H)", found 557.93.
[0528] (25,4R)-allyl 2-methyl-4-(2-((1R,3R)-4-methyl-3-(methylamino)-1-((3-
methylbutanoyl)oxy)pentyl)thiazole-4-carboxamido)-5-phenylpentanoate (138): . UPLC-
MS (system 2): t, = 1.23 min, m/z (ES+) calculated 572.32 (M+H)", found 572.40.

[0529] (25,4R)-allyl 4-(2-((1R,3R)-1-((3,3-dimethylbutanoyl)oxy)-4-methyl-3-
(methylamino)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (139):
UPLC-MS (system 2): t, = 1.27 min, m/z (ES+) calculated 586.33 (M+H)", found 586.42.
[0530] Example 40: General procedure for amide coupling of isoleucine with
tubuvaline(O-acyl)-tubuphenylalanine allyl ester di-peptide

[0531] Fmoc-L-Isoleucine (4 equivalents) is dissolved in anhydrous
dimethylformamide (50 mM) and pre-activated with HATU (4 equivalents) and DIPEA (8
equivalents); the mixture is stirred for 10 minutes at room temperature under nitrogen.
The activated acid is then added to the dipeptides of general formula H-Tuv(O-acyl)-Tup-
O-allyl; the reaction is stirred at room temperature under nitrogen and monitored by
UPLC/MS. Once the reaction stops progressing or reaches completion, glacial acetic acid
(13 equivalents) is added and the reaction product is purified by prep HPLC. The FMOC
protecting group is then removed by treating the Fmoc-Ile-Tuv(O-AcyD)-Tup-O-allyl tri-
peptides with 20% piperidine in dimethylformamide (20 mM), with stirring under nitrogen
at room temperature. Once complete deprotection had been achieved, as monitored by

UPLC/MS, the reaction mixture was concentrated by rotary evaporation. The crude
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product of general formula H-Ile-Tuv(O-Acyl)-Tup-O-allyl was then purified by
preparative HPLC to provide free amine tripeptides.

[0532] Compounds 140-144 of general formula FMOC-Ile-Tuv(O-acyl)-Tup-O-allyl
shown in Scheme 14 and listed below were prepared in accordance with the above peptide
coupling procedure.

[0533] (28,4R)-allyl 4-(2-((5S,8R,10R)-5-((S)-sec-butyl)-1-(9H-fluoren-9-yl)-8-isopropyl-7-
methyl-3,6,12-trioxo-2,11-dioxa-4,7-diazatetradecan-10-yl)thiazole-4-carboxamido)-2-methyl-5-
phenylpentanoate (140): UPLC-MS (system 1): .= 2.11 min, m/z (ES+) calculated 879.44
(M+H)*, found 879.60.

[0534] (28,4R)-allyl 4-(2-((5S,8R,10R)-5-((S)-sec-butyl)-1-(9H-fluoren-9-yl)-8-isopropyl-7-
methyl-3,6,12-trioxo-2,11-dioxa-4,7-diazapentadecan-10-yl)thiazole-4-carboxamido)-2-methyl-5-
phenylpentanoate (141): UPLC-MS (system 2): ¢, = 1.94 min, m/7 (ES+) calculated 893.45
(M+H)*, found 893.56.

[0535] (28,4R)-allyl 4-(2-((5S,8R,10R)-5-((S)-sec-butyl)-1-(9H-fluoren-9-yl)-8-isopropyl-
7,14-dimethyl-3,6,12-trioxo-2,11-dioxa-4,7-diazapentadecan-10-yl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoate (143): UPLC-MS (system 2): ¢, = 2.06 min, m/z (ES+) calculated
907.47 (M+H)", found 907.58.

[0536] (28,4R)-allyl 4-(2-((5S,8R,10R)-5-((S)-sec-butyl)-1-(9H-fluoren-9-yl)-8-isopropyl-
7,14,14-trimethyl-3,6,12-trioxo-2,11-dioxa-4,7-diazapentadecan- 10-yl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoate (144): UPLC-MS (system 2): ¢, = 2.50 min, m/z7 (ES+) calculated
921.49 (M+H)", found 921.59

[0537] Compounds 145-149 of general formula H-Ile-Tuv(O-acyl)-Tup-O-allyl shown in
Scheme 14 and listed below were prepared in accordance with the above FMOC deprotection
procedure from Compounds 140-144, respectively.

[0538] (28,4R)-allyl 4-(2-((1R,3R)-3-((28,3S)-2-amino-N,3-dimethylpentanamido)-4-
methyl-1-(propionyloxy)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (145):
UPLC-MS (system 1): ¢, = 1.29 min, m/z (ES+) calculated 657.37 (M+H)*, found 658.04.

[0539] (28,4R)-allyl 4-(2-((1R,3R)-3-((28,3S)-2-amino-N,3-dimethylpentanamido)- 1-
(butyryloxy)-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (146): UPLC-
MS (system 2): t, = 1.24 min, m/z (ES+) calculated 671.39 (M+H)", found 671.48.

[0540] (28,4R)-allyl 4-(2-((1R,3R)-3-((28,3S)-2-amino-N,3-dimethylpentanamido)- 1-
(isobutyryloxy)-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (147):
UPLC-MS (system 1): t, = 1.33 min, m/z (ES+) calculated 671.39 (M+H)", found 671.33

[0541] (28,4R)-allyl 4-(2-((1R,3R)-3-((28,3S)-2-amino-N,3-dimethylpentanamido)-4-
methyl-1-((3-methylbutanoyl)oxy)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate
(148): UPLC-MS (system 2): £, = 1.31 min, m/z (ES+) calculated 685.40 (M+H)", found 685.49.
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[0542] (28,4R)-allyl 4-(2-((1R,3R)-3-((28,38)-2-amino-N,3-dimethylpentanamido)-1-((3,3-
dimethylbutanoyl)oxy)-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate
(149): UPLC-MS (system 2): £, = 1.30 min, m/z (ES+) calculated 699.42 (M+H)", found 699.51.
[0543] Other tripeptides incorporating a tubuvaline-(O-acyl) component are similarly
prepared by replacing FMOC-Ile with other aliphatic amino acids (e.g., FTMOC-Leu) or
aliphatic amine-containing acids.

[0544] Example 41: General procedure for amide coupling of isoleucine-
tubuvaline(O-0-acyl)-tubuphenylalanine allyl ester tripeptide with tertiary amine-
containing acids for introduction of the tubulysin N-terminal component.

[0545] (R)-N-methyl-pipecolic acid (D-Mep) 60 (2 equivalents) is dissolved in
anhydrous dimethylformamide (20-25 mM) and pre-activated with HATU (2 equivalents)
and DIPEA (4 equivalents); the mixture is stirred for 10 minutes at room temperature
under nitrogen. The activated acid is then added to the tripeptide of Example 40 having
the general formula of H-Ile-Tuv(O-Acyl)-Tup-O-allyl; the reaction was stirred at room
temperature under nitrogen and monitored by UPLC/MS. Upon reaction completion,
glacial acetic acid (14 equivalents) is then added and the tetrapeptide product of general
formula D-Mep- lle-Tuv(O-Acyl)-Tup-O-allyl was purified by preparative HPLC. The
allyl protecting group is then removed without loss of the tubuvaline acyl moiety by
dissolving the allyl ester-protected tubulysin tetrapeptide (150-154) in anhydrous
dichloromethane (20 mM) treated with palladium tetrakis-(triphenylphosphine) (0.1
equiv.), triphenylphosphine (0.2 equivalents), and anhydrous pyrrolidine (8 equivalents),
and the reaction is stirred at an ambient temperature under nitrogen. Once UPLC/MS
reveals conversion to the product free acid, the reaction is quenched with glacial acetic
acid (22 equivalents), diluted with acetonitrile and dimethylformamide, and then
concentrated by rotary evaporation. The crude tubulysin compounds of general formula
D-Mep-lle-Tuv(O-Acyl)-Tup-O-allyl are then purified by preparative HPLC.

[0546] Compounds 150-154 of general formula D-Mep-Ile-Tuv(O-acyl)-Tup-O-allyl
shown in Scheme 14 and listed below were prepared in accordance with the above peptide
coupling procedure from Compounds 145-149, respectively.

[0547] (25,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-4-methyl-1-
(propionyloxy)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (150):
UPLC-MS (system 1): £, = 1.33 min, m/z (ES+) calculated 782.45 (M+H)", found 781.82.
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[0548] (25,4R)-allyl 4-(2-((1R,3R)-1-(butyryloxy)-3-((2S,3S)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-4-methylpentyl)thiazole-4-carboxamido)-
2-methyl-5-phenylpentanoate (151): UPLC-MS (system 2): ¢, = 1.31 min, m/z (ES+)
calculated 796.47 (M+H)", found 796.57.

[0549] (25,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-1-(isobutyryloxy)-4-
methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (152): UPLC-MS
(system 1): t, = 1.37 min, m/z (ES+) calculated 796.47 (M+H)", found 795.78.

[0550] (25,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-4-methyl-1-((3-
methylbutanoyl)oxy)pentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (153):
UPLC-MS (system 2): t, = 1.35 min, m/z (ES+) calculated 810.49 (M+H)", found 810.59.
[0551] (25,4R)-allyl 4-(2-((1R,3R)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-1-((3,3-dimethylbutanoyl)oxy)-4-
methylpentyl)thiazole-4-carboxamido)-2-methyl-5-phenylpentanoate (154): UPLC-MS
(system 2): ¢, = 1.38 min, m/z (ES+) calculated 824.50 (M+H)™, found 824.60.

[0552] Compounds 155-159 of general formula D-Mep-Ile-Tuv(O-acyl)-Tup-OH
shown in Scheme 14 and listed below were prepared in accordance with the above allyl
deprotection procedure from Compounds 150-154, respectively.

[0553] (25,4R)-4-(2-((1R,3R)-3-((25,35)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-
carboxamido)pentanamido)-4-methyl-1-(propionyloxy)pentyl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoic acid (155): UPLC-MS (system 2): t, = 1.11 min, m/z (ES+)
calculated 742.42 (M+H)", found 742.51.

[0554] (25,4R)-4-(2-((1R,3R)-1-(butyryloxy)-3-((2S,35)-N,3-dimethyl-2-((R)-1-
methylpiperidine-2-carboxamido)pentanamido)-4-methylpentyl)thiazole-4-carboxamido)-
2-methyl-5-phenylpentanoic acid (156): UPL.C-MS (system 2): #, = 1.16 min, m/z (ES+)
calculated 756.44 (M+H)", found 756.54.

[0555] (25,4R)-4-(2-((1R,3R)-3-((25,35)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-
carboxamido)pentanamido)-1-(isobutyryloxy)-4-methylpentyl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoic acid (157): UPLC-MS (system 1): 7, = 1.23 min, m/z (ES+)
calculated 756.44 (M+H)", found 756.82.

[0556] (25,4R)-4-(2-((1R,3R)-3-((25,35)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-
carboxamido)pentanamido)-4-methyl-1-((3-methylbutanoyl)oxy)pentyl)thiazole-4-
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carboxamido)-2-methyl-5-phenylpentanoic acid (158): UPLC-MS (system 2): £, = 1.22
min, m/z (ES+) calculated 770.45 (M+H)", found 770.55.

[0557] (25,4R)-4-(2-((1R,3R)-3-((25,35)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-
carboxamido)pentanamido)-1-((3,3-dimethylbutanoyl)oxy)-4-methylpentylthiazole-4-
carboxamido)-2-methyl-5-phenylpentanoic acid (159): UPLC-MS (system 2): £, = 1.23
min, m/z (ES+) calculated 784.47 (M+H)", found 784.57.

[0558] Additional tubulysin O-acyl compounds, including those having variation(S)
in amino acid or amine-containing acid inputs replacing the tubuphenylalanine moiety
(Compound 40) of Example 39, as shown in Example 27, and/or the FMOC-amino acid
input (FMOC-Ile) of Example 40, are prepared by replacing D-Mep with other N-alkylated
pipecolic acid inputs or with an N-alkylated azetidinyl-2-carboxylic acid, N-alkylated-D-
proline or N,N-dialkyl amino acid such as N,N-dimethylglycine.

[0559] Example 42: Preparation of a Drug-Linker Compound having an Non-
cleavable tubulysin drug unit with N-terminal attachment to a Stretcher unit.

[0560] A Drug-Linker compound of general formula M'-A-D, wherein M' is a
maleimide moiety A is a Stretcher Unit and D is a tubulysin with N-terminal attachment to
the M'-A Linker Unit precursor was prepared as shown in Scheme 15. In that Scheme
Compound 172 exemplifies a Drug-Linker compound, whose preparation is described
below, wherein the Drug Unit is desmethyl-Tubulysin M (O-CH3) (170) in which the O-
linked acetate substituent of the tubuvaline component has been replaced with —OCHj.
That Drug-Linker compound provides a Ligand Drug Conjugate (LDC) through
attachment of a Ligand unit through a thiol functional group from a targeting moiety that
is resistant to release of free drug. For a LDC derived from Compound 172 and an
antibody targeting moiety the active moiety released is typically represented by the
general structure of Cys-M>-A-D, wherein M? is a succinimide moiety resulting from
Michael addition of a cysteine thiol to the maleimide moiety of the M'-A-D Drug-Linker
compound. The active moiety eventually released from such LDCs can be considered a
Tubulysin M (O-ether) in which the methyl substituent of the D-Mep moiety has been
replaced with thiol a substituted alkyl moiety.

[0561] Des-methyl-Tub(OMe)-O-allyl: (R)-N-BOC-pipecolic acid 60 (6 mg, 24
umol) was dissolved in anhydrous dimethylformamide (0.46 ml, 25 mM) and pre-
activated with HATU (9 mg, 24 umol) and DIPEA (9 ul, 48 umol); the mixture was
stirred for 10 minutes at room temperature under nitrogen. The activated acid was then

added to the H-lle-Tuv(OMe)-Tup-O-allyl tripeptide 57 (10 mg, 12 umol) of Example 28;
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the reaction was stirred at room temperature under nitrogen and monitored by UPLC/MS.
The reaction was then quenched with acetic acid and purified by preparative HPLC to
provide 12 mg (quant.) (R)-tert-butyl 2-(((2S,3S)-1-(((1R,3R)-1-(4-(((2R,4S)-5-(allyloxy)-
4-methyl-5-oxo-1-phenylpentan-2-yl)carbamoyl)thiazol-2-yl)-1-methoxy-4-methylpentan-
3-yl)(methyl)amino)-3-methyl-1-oxopentan-2-yl)carbamoyl)piperidine-1-carboxylate
(168). Analytical UPLC-MS (system 1): £, = 1.99 min, m/z (ES+) calculated 847.47
(M+Na)", found 847.87.

[0562] Deprotection: BOC-Tub(OMe)-OAllyl (168, 12 mg, 15 umol) was taken up in
DCM (0.75 ml) stirring under N,. Pd(PPhs)4 (1.7 mg, 1.5 umol) and PPh; (0.8 mg, 3
umol) were added as solids followed by pyrrolidine (11 ul, 120 pmol). The reaction was
stirred to 2 hours at room temperature, then taken up in DMSQO, condensed under reduced
pressure, and purified by preparative HPLC to provide 9 mg (76%) of (2S,4R)-4-(2-
((1R,3R)-3-((2S,35)-2-((R)-1-(tert-butoxycarbonyl)piperidine-2-carboxamido)-N,3-
dimethylpentanamido)-1-methoxy-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-
phenylpentanoic acid (169): Analytical UPLC-MS (system 1): #, = 1.80 min, m/z (ES+)
calculated 786.45 (M+H)", found 786.67

[0563] N-terminal deprotection: A flask charged with BOC-TubOMe-OH (169, 9 mg,
11 umol) was cooled to O °C under N». A solution of 10% TFA in CH,Cl, (0.5 mL) was
added dropwise and stirred for 4 hours. The reaction was then taken up in DMSO,
condensed under reduced pressure, and purified by preparative HPLC to provide (5 mg)
63% of (25,4R)-4-(2-((1R,3R)-3-((2S,3S5)-N,3-dimethyl-2-((R)-piperidine-2-
carboxamido)pentanamido)-1-methoxy-4-methylpentyl)thiazole-4-carboxamido)-2-
methyl-5-phenylpentanoic acid (170). Analytical UPLC-MS (system 1): #, = 1.15 min, m/z
(BS+) calculated 686.40 (M+H)", found 685.59.

[0564] Ly’-A- coupling: Maleimidocaproic acid 171 (2 mg, 9.5 umol) was dissolved
in anhydrous dimethylformamide (0.5 ml, 20 mM) and pre-activated with HATU (2.3 mg,
6 umol) and DIPEA (5 ul, 29 umol); the mixture was stirred for 10 minutes at room
temperature under nitrogen. The activated acid was then added to the tubulysin methyl
ether 170 (5 mg, 7.3 umol); the reaction was stirred at room temperature under nitrogen
and monitored by UPLC/MS. The reaction was then quenched with acetic acid and
purified by preparative HPLC to provide 7 mg (quant.) of (2S,4R)-4-(2-((1R,3R)-3-
((25,35)-2-((R)-1-(6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoyl)piperidine-2-
carboxamido)-N,3-dimethylpentanamido)- 1-methoxy-4-methylpentyl)thiazole-4-
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carboxamido)-2-methyl-5-phenylpentanoic acid (172). Analytical UPLC-MS (system 1):
t. = 1.60 min, m/z (ES+) calculated 879.47 (M+H)", found 879.11.

[0565] The quaternary amine conjugates as described herein conditionally release
tubulysins having a tertiary amine-containing N-terminal component wherein the nitrogen
atom of that component is directly substituted by an alkyl moiety (i.e., through a nitrogen-
carbon bond). In contrast the active drug moiety non-conditionally release released from
a Ligand Drug Conjugate prepared from Drug-Linker compound 172 has a secondary-
amine containing N-terminal component substituted to a alkylene through an amide
functional group.

[0566] Example 43: Preparation of a Drug-Linker compound having quaternized
Dolastatin 10 incorporating a Glucuronide unit.

[0567] Quaternization: A pressure vessel was charged with brominated Stretcher-
Glucuronide unit intermediate 2 (62 mg, 76 pmol) of Example 1 and dolastatin 10 (173,
45 mg, 51 umol) in anhydrous 2-butanone (1.0 mL). The reaction vessel was flushed with
N, and sealed. The reaction was then stirred and heated to 80 °C for 12 hours. The
resulting mixture was cooled, condensed under reduced pressure, and carried forward
without further purification to provide (S)-N-(3-(3-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)-propanamido)-4-(((2S,3R,4S5,5S,6S)-3,4,5-triacetoxy-6-
(methoxycarbonyl)tetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,4S,55)-3-
methoxy-1-((S)-2-((1R,2R)-1-methoxy-2-methyl-3-0x0-3-(((S)-2-phenyl-1-(thiazol-2-
yDethyl)amino)propyl)pyrrolidin-1-yl)-5-methyl-1-oxoheptan-4-yl)(methyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-N,N,3-trimethyl- 1-oxobutan-2-aminium (174). Analytical
UPLC-MS (system 2): , = 1.42 min, m/z (ES+) calculated 1515.74 (M)", found 1515.91.
[0568] Glycoside deprotection: A flask was charged with FMOC-GlucQ-D10 (174,
39 mg, 26 umol) in THF (0.42 mL.) and MeOH (0.42 mL.). This solution was stirred under
N, and cooled to 0 °C. LiOH-H,O (8.6 mg, 206 umol) was solubilized in H,O (0.42 mL)
then added dropwise. The reaction was allowed to warm to room temperature and stirred
for 2 hours. The reaction was then quenched with acetic acid (12 uL, 206 umol) and
condensed under reduced pressure. The residue was taken up in minimal DMSO and
purified by preparative HPLC to provide 7 mg (24%) (S)-N-(3-(3-aminopropanamido)-4-
(((2S,3R,48,58,6S)-6-carboxy-3,4,5-trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-
(((S)-1-(((BR,4S5,55)-3-methoxy-1-((S)-2-((1R,2R)- 1-methoxy-2-methyl-3-0x0-3-(((S)-2-
phenyl-1-(thiazol-2-ylethyl)amino)propyDpyrrolidin-1-yl)-5-methyl-1-oxoheptan-4-
yl)(methyl)amino)-3-methyl-1-oxobutan-2-yl)amino)-N,N, 3-trimethyl-1-oxobutan-2-
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aminium (175). Analytical UPLC-MS (system 2): £, = 0.90 min, m/z (ES+) calculated
1153.62 (M)", found 1153.78.

[0569] Lss (mDPR) coupling: A flask was charged with H-GlucQ-D10 (175, 7.0 mg,
6.0 umol) in anhydrous DMF (0.62 mL). mDPR(BOC)-OSu (6, 2.3 mg, 6.1 pmol) was
added under N,. N,N-Diisopropylethylamine (4.2 pl., 24 umol) was added and the
reaction was stirred at room temperature for 3 hours. The reaction was then quenched with
acetic acid (4.2 pl.) and purified by preparative HPL.C to provide 5.5 mg (64%) (S)-N-(3-
(3-((S)-3-((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro- 1H-pyrrol-1-
yl)propanamido)propanamido)-4-(((2S,3R,4S,55,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,4S,5S)-3-methoxy-1-
((S)-2-((1R,2R)-1-methoxy-2-methyl-3-0x0-3-(((S)-2-phenyl-1-(thiazol-2-
yDethyl)amino)propyl)pyrrolidin-1-yl)-5-methyl-1-oxoheptan-4-yl)(methyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-N,N,3-trimethyl- 1-oxobutan-2-aminium (176). Analytical
UPLC-MS (system 2): , = 1.18 min, m/z (ES+) calculated 1419.71 (M)", found 1419.87.
[0570] Lss (mDPR) deprotection: A flask containing mDPR(BOC)-GlucQ-D10 (176,
5.5 mg, 3.9 umol) was cooled to O °C under N,. A solution of 10% TFA in CH,Cl, (0.39
ml.) was added dropwise and stirred for 4 hours. The reaction was then taken up in
DMSO, condensed under reduced pressure, and purified by preparative HPLC to provide
5.1 mg (99%) of (S)-N-(3-(3-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)propanamido)propanamido)-4-(((2S,3R,4S,55,6S)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,4S,5S)-3-methoxy-1-
((S)-2-((1R,2R)-1-methoxy-2-methyl-3-0x0-3-(((S)-2-phenyl-1-(thiazol-2-
yDethyl)amino)propyl)pyrrolidin-1-yl)-5-methyl-1-oxoheptan-4-yl)(methyl)amino)-3-
methyl-1-oxobutan-2-yl)amino)-N,N,3-trimethyl-1-oxobutan-2-aminium (177).

Analytical UPLC-MS: 7, = 0.95 min, m/z (ES+) calculated 1319.66 (M)™, found 1319.81.
[0571] Example 44: Preparation of a Drug-Linker compound having Dolastatin 10
with carbamate attachment to a Glucuronide unit

[0572] Carbamate Drug unit attachment: A flask was charged with FMOC-Gluc-PNP
(Bioconjugate Chem., 2006, 17, 831-840.) (178, 60 mg, 66 pumol) and monomethyl
dolastatin 10 (179, 46 mg, 60 umol) in anhydrous DMF (0.96 mL) to which pyridine (0.24
ml) was added followed by HOBt (3.2 mg, 24 umol). The reaction was allowed to stir at
room temperature overnight, condensed under reduced pressure, the purified by flash
chromatography (DCM/MeOH) to provide 54 mg (59%) (2S5,3R,485,5S,65)-2-(2-(3-(((9H-
fluoren-9-yl)methoxy)carbonyl)amino)-Opropanamido)-4-((5S,8S,115,12R)-11-((S)-sec-
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butyl)-5,8-diisopropyl-12-(2-((S)-2-((1R,2R)- 1-methoxy-2-methyl-3-oxo0-3-(((S)-2-
phenyl-1-(thiazol-2-yl)ethyl)amino)propyD)-pyrrolidin- 1-yl)-2-oxoethyl)-4,10-dimethyl-
3,6,9-trioxo-2,13-dioxa-4,7,10-triazatetradecyl)-phenoxy)-6-(methoxycarbonyl)tetrahydro-
2H-pyran-3,4,5-triyl triacetate (180). Analytical UPLC-MS (system 2): ¢, = 1.65 min, m/z
(ES+) calculated 1545.71 (M+H)", found 1545.98.

[0573] Glycoside deprotection: A flask was charged with Fmoc-Gluc-MMD10 (180,
54 mg, 35 umol) in THF (0.78 mL.) and MeOH (0.78 mL). This solution was stirred under
N, and cooled to 0 °C. LiOH-H,O (12 mg, 278 umol) was solubilized in H,O (0.78 mL)
then added dropwise. The reaction was allowed to warm to room temperature and stirred
for 2 hours. The reaction was then quenched with acetic acid (17 uL, 278 umol) and
condensed under reduced pressure. The residue was taken up in minimal DMSO and
purified by preparative HPLC to provide 9.6 mg (23%) of (2S,35,4S,5R,6S)-6-(2-(3-
aminopropanamido)-4-((5S,8S,11S,12R)-11-((S)-sec-butyl)-5,8-diisopropyl-12-(2-((S)-2-
((1R,2R)-1-methoxy-2-methyl-3-ox0-3-(((S)-2-phenyl-1-(thiazol-2-
yDethylDamino)propyl)pyrrolidin-1-yl)-2-oxoethyl)-4,10-dimethyl-3,6,9-trioxo-2,13-
dioxa-4,7,10-triazatetradecyl)phenoxy)-3,4,5-trihydroxytetrahydro-2H-pyran-2-carboxylic
acid (181). Analytical UPLC-MS (system 2): £, = 1.13 min, m/z (ES+) calculated 1183.60
(M+H)", found 1183.70.

[0574] Glucuronide-Drug unit coupling: A flask was charged with H-Gluc-MMD10
(181, 9.6 mg, 8.1 umol) in anhydrous DMF (0.81 mlL.). mDPR(Boc)-OSu (6, 3.4 mg, 8.9
umol) was added under N,. N,N-Diisopropylethylamine (5.7 pl., 32 umol) was added and
the reaction was stirred at room temperature for 3 hours. The reaction was then quenched
with acetic acid (5.7 pl.) and purified by preparative HPLC to provide 5.2 mg (44%) of
(2S,385,45,5R,65)-6-(2-(3-((S)-3-((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro-
1H-pyrrol-1-yl)propanamido)propanamido)-4-((5S,8S,11S,12R)-11-((S)-sec-butyl)-5,8-
diisopropyl-12-(2-((S)-2-((1R,2R)-1-methoxy-2-methyl-3-0x0-3-(((S)-2-phenyl-1-
(thiazol-2-yl)ethyl)amino)propyl)pyrrolidin-1-yl)-2-oxoethyl)-4,10-dimethyl-3,6,9-trioxo-
2,13-dioxa-4,7,10-triazatetradecyl)phenoxy)-3,4,5-trihydroxytetrahydro-2H-pyran-2-
carboxylic acid (182). Analytical UPLC-MS (system 2): #, = 1.40 min, m/z (ES+)
calculated 1449.69 (M+H)", found 1449.80.

[0575] Deprotection: A flask containing mDPR(Boc)-Gluc-MMD10 (182, 5.6 mg, 3.9
umol) was cooled to 0 °C under N,. A solution of 10% TFA in CH,Cl, (0.39 mL) was
added dropwise and stirred for 4 hours. The reaction was then taken up in DMSO,

condensed under reduced pressure, and purified by preparative HPLC to provide 5.2 mg
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(99%) of (28,35,45,5R,65)-6-(2-(3-((S)-3-amino-2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)propanamido)propanamido)-4-((5S,8S,11S,12R)-11-((S)-sec-butyl)-5,8-diisopropyl-12-
(2-((S)-2-((1R,2R)- 1-methoxy-2-methyl-3-0x0-3-(((S)-2-phenyl-1-(thiazol-2-
ylethyDamino)propyl)pyrrolidin-1-yl)-2-oxoethyl)-4,10-dimethyl-3,6,9-trioxo-2,13-
dioxa-4,7,10-triazatetradecyl)phenoxy)-3,4,5-trihydroxytetrahydro-2H-pyran-2-carboxylic
acid (183). Analytical UPLC-MS (system 2): £, = 1.13 min, m/z (ES+) calculated 1349.64
(M+H)", found 1349.75.

[0576] Scheme 17 for Example 44 represents an exemplary reaction sequence for
preparing Drug-Linker compounds having carbamate attached Drug units. The Ligand
Drug Conjugates obtainable from such carbamate Drug-Linker compound, which contain
non-quaternized Drug Units, can be compared to the quaternized version whose synthesis
of the requisite quaternized Drug Linker compounds is provided by generalization of
Scheme 16. For adaptation to a carbamate Drug-Linker compound, an alkyl substituent
must be removed from the tertiary amine function group of a tertiary amine-containing
drug if its attachment as the Drug unit is to be through the nitrogen of that functional
group. Release of free drug from a Ligand Drug Conjugate having that modification in the
Drug unit will release the modified drug, which is expected to have different properties in
comparison to the parent drug that may be undesirable.

[0577] Example 45: Preparation of a Drug-Linker compound having quaternized
Auristatin F incorporating a Glucuronide unit

[0578] Auristatin I C-terminal protection: A round bottom flask was charged with
Auristatin F 184 (150 mg, 201 umol) and dissolved in allyl alcohol (10 ml.). The reaction
was cooled to O °C and allyl pyrocarbonate (149 mg, 804 pmol) was added followed by
DMAP (7.3 mg, 60 umol). The reaction extruded CO, vigorously and slowed down after
15 min. The reaction was analyzed by UPLC after stirring at RT for 2 h and showed
>90% conv. The reaction was concentrated in vacuo and the crude was purified by silica
gel chromatography (0-25% MeOH). The fractions were concentrated to dryness to afford
111 mg (71%) of (S)-allyl 2-((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)-2-
(dimethylamino)-3-methylbutanamido)-N,3-dimethylbutanamido)-3-methoxy-5-
methylheptanoyl)pyrrolidin-2-yl)-3-methoxy-2-methylpropanamido)-3-phenylpropanoate
(185). Analytical UPLC-MS (system 2): #. = 1.1 min, m/z (ES+) calculated 786.54
(M+H)", found 786.72.

[0579] Quaternization: A 20 mL flask containing AF-OAllyl 185 (111 mg, 141 pmol)

was added brominated Stretcher-Glucuronide unit intermediate 2 (160 mg, 197 umol) and
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dry DMF (5 mL). The solution was stirred at 65 °C for 16 h and the reaction was
complete by UPLC. Reaction was dried, taken up in DMSO and purified by HPLC. The
product fractions were concentrated to dryness to afford 85 mg (40 %) of (S)-N-(3-(3-
((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanamido)-4-(((2S,3R,4S,55,6S)-3,4,5-
triacetoxy-6-(methoxycarbonyl)tetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-
(((3R,45,55)-1-((S)-2-((1R,2R)-3-(((S)-1-(allyloxy)-1-0x0-3-phenylpropan-2-yl)amino)-1-
methoxy-2-methyl-3-oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl-1-oxoheptan-4-
yl)(methyl)amino)-3-methyl-1-oxobutan-2-yl)amino)-N,N, 3-trimethyl-1-oxobutan-2-
aminium (186). Analytical UPLC-MS (system 2): ¢, = 1.45 min, m/z (ES+) calculated
1516.77 (M)", found 1517.03.

[0580] Glycoside deprotection: A 20 ml. vial containing protected GlucQ-AF-OAllyl
186 (85 mg, 56 umol) was added THF (4 ml.) and MeOH (4 ml.). The reaction was
cooled to 0 °C and a solution of LiOH (18 mg/mlL in water) was added in one

portion. The reaction was stirred at R'T for 3 h, and the reaction was complete by

UPLC. The solvent was removed in vacuo and the residue was taken up in DMSO/H,0
(1:1). HPLC prep followed by lyophilization afforded 42 mg (62 %) of (S)-N-(3-(3-
aminopropanamido)-4-(((2S,3R,48S,5S,6S)-6-carboxy-3,4,5-trihydroxytetrahydro-2H-
pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,4S,55)-1-((S)-2-((1R,2R)-3-(((S)-1-carboxy-2-
phenylethyl)amino)- 1-methoxy-2-methyl-3-oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-
methyl-1-oxoheptan-4-yl)(methyl)amino)-3-methyl-1-oxobutan-2-yl)amino)-N,N,3-
trimethyl-1-oxobutan-2-aminium (187). Analytical UPLC-MS (system 2): ¢, = 0.88 min,
m/z (ES+) calculated 1114.63 (M)™, found 1114.83.

[0581] Lss (mDPR) coupling: A 3 ml. vial was charged with NH,-GluQ-AF 187 (42
mg, 39 umol) and dry DMF (1.6 mL.). The solution was stirred and mDPR-(Boc)-OPfp 68
(19 mg, 42 umol) was added. The reaction was stirred for 5 min at RT then DIPEA (13
pl., 77 pmol) was added. The reaction was stirred for 1 h at RT and the reaction was
complete by UPLC. HPLC prep of the crude followed by lyophilization afforded 13 mg
(24 %) of (S)-N-(3-(3-((S)-3-((tert-butoxycarbonyl)amino)-2-(2,5-dioxo-2,5-dihydro-1H-
pyrrol-1-yl)propanamido)-propanamido)-4-(((2S,3R,48,5S,65)-6-carboxy-3,4,5-
trihydroxytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-(((S)-1-(((3R,45,55)-1-((S)-2-
((1R,2R)-3-(((S)-1-carboxy-2-phenylethyl)amino)- 1-methoxy-2-methyl-3-
oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl-1-oxoheptan-4-yl)(methyl)amino)-3-

methyl-1-oxobutan-2-yl)amino)-N,N,3-trimethyl- 1-oxobutan-2-aminium (188).
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Analytical UPLC-MS (system 2): £, = 1.12 min, m/z (ES+) calculated 1380.72 (M), found
1380.87.

[0582] Lss (mDPR)-Ao-Y(W)-D* deprotection: A 20 mL vial was containing Boc-
mDPR-GlucQ-AF (13 mg, 9 umol) was cooled to O °C and a solution of 20% TFA in
DCM (1.0 mL) was added. The reaction was allowed to slowly warm to RT and stirred
for 4h, and the reaction was complete by UPLC. DMSO/0.1% TFA in H,O was added to
the reaction and then purified on HPLC to afford 1.5 mg (33 %) of (S)-N-(3-(3-((S)-3-
amino-2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)propanamido)propanamido)-4-
(((2S,3R,4S5,58,65)-6-carboxy-3,4,5-trihydrox ytetrahydro-2H-pyran-2-yl)oxy)benzyl)-1-
(((S)-1-(((BR,4S,5S)-1-((S)-2-((1R,2R)-3-(((S)-1-carboxy-2-phenylethyl)amino)-1-
methoxy-2-methyl-3-oxopropyl)pyrrolidin-1-yl)-3-methoxy-5-methyl-1-oxoheptan-4-
yl)(methyl)amino)-3-methyl-1-oxobutan-2-yl)amino)-N,N, 3-trimethyl-1-oxobutan-2-
aminium (189). Analytical UPLC-MS (system 2): ¢, = 0.86 min, m/z (ES+) calculated
1280.67 (M)™, found 1280.80.

[0583] Scheme 18 for Example 45 and Scheme 16 for Example 43 along with
Scheme 1 provides representative routes for preparing Drug-Linker compounds of general
formula Ly -Ao-Y(W)-D", more specifically Mj-A;-Ao-Y(W)-D* wherein D" is a
quaternized auristatin (i.e., dolastatin 10, auristatin E, or auristatin F, respectively). Other
Drug-Linker compounds of that general formula are prepared with additional auristatin
compounds having a tertiary amine functional group, particularly when present as the
functional group of an N-terminal amino acid component.

[0584] Example 46: Preparation of a Drug-Linker Compound having a conditionally
releasable tubulysin Drug unit with C-terminal attachment to a Stretcher unit.

[0585] Tubulysin M-hydrazide was synthesized as a free drug (190) and coupled to
the Val-Cit-PAB-PNP activated Drug-Linker compound intermediate (192) as shown in
Scheme 24. Briefly, tubulysin M (26) was coupled to tertiary-butyl carbazate through
activation with 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide in the presence of
hydroxybenzotriazole. The coupled product was BOC-deprotected under standard
conditions with trifluoroacetic acid in dichloromethane to afford the free drug, tubulysin
M-hydrazide (1R,3R)-3-((25,3S5)-N,3-dimethyl-2-((R)- 1-methylpiperidine-2-
carboxamido)pentanamido)-1-(4-(((2R,4S5)-5-hydrazinyl-4-methyl-5-oxo-1-phenylpentan-
2-yl)carbamoyl)thiazol-2-yl)-4-methylpentyl acetate (190). A cleavable MC-Val-Cit-
PABN-D Drug-Linker compound of general formula M'-A-W-Y-D, wherein M is a

maleimide moiety, A is a alkylene as the Spacer Unit, W is —W»-W -, wherein W is
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citrulline and W, is valine, Y is a PAB moiety as the self-immolative Spacer Unit attached
to the tubulysin Drug Unit through a hydrazide functional group, was prepared by reacting
the hydrazide nitrogen with PNP-activated Drug-Linker compound intermediate 4-((S)-2-
((S)-2-(6-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)hexanamido)-3-methylbutanamido)- 5-
ureidopentanamido)benzyl (4-nitrophenyl) carbonate (191) in the presence of
diisopropylethylamine, hydroxybenzotriazole, and pyridine as a co-solvent, affording
Drug-Linker compound 4-((S)-2-((S)-2-(6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yhhexanamido)-3-methylbutanamido)-5-ureidopentanamido)benzyl 2-((2S,4R)-4-(2-
((1R,3R)-1-acetoxy-3-((2S,35)-N,3-dimethyl-2-((R)-1-methylpiperidine-2-
carboxamido)pentanamido)-4-methylpentyl)thiazole-4-carboxamido)-2-methyl-5-
phenylpentanoyl)hydrazinecarboxylate (192) in 33% yield from the Tubulysin M-
hydrazide (190).

[0586] Conditional proteolysis of a Ligand Drug Conjugate prepared from Drug-
Linker compound 192 releases Compound 190 as the active drug moiety in which the C-
terminal residue remains modified as its hydrazide. The quaternary amine conjugates as
described herein release tubulysins having a free carboxylic acid functional group at their
C-termini.

[0587] Example 47: Assessment of de-acylation of tubuvaline (O-acyl) component of
Ligand Drug Conjugates having a quaternized Tub(O-acyl) Drug Unit.

[0588] In a 2.5 pm polypropylene 96-well filter plate, 1 ml PBS was added to each
well. A 200 pl slurry of mAbSelect™ Protein A resin was applied to each well, and the
aqueous component was vacuumed away. A 20 pl aliquot of each thawed plasma sample
was applied to the resin and allowed to mix at 4 C for 1 hour. The flow-through was
collected in a plate by centrifugation (500g, 3 minutes) and the resin was washed with 200
ul [2X] papain buffer (40mM KPO,, 20mM EDTA, pH 7) via another centrifugation.
[0589] Papain enzyme was dissolved at 2.5 mg/ml in [1X] papain buffer (20 mM
KPOy4, 10 mM EDTA, 2 mM cysteine, pH 7) and incubated at 37 C for 15 minutes. A 200
pl aliquot of papain was added to each well with resin. The plate was sealed and
incubated for 2 hours at 37 C. The flow-through was recovered via centrifugation (500g, 3
minutes). The resin was washed with 100 pl [1X] papain buffer and combined with the
flow-through. The samples were transferred to Eppendorf tubes and 1000 pl of ice cold
MeOH was added to each tube and incubated on ice for 15 minutes. The samples were
precipitated by centrifugation at 16,000g for 5 minutes at 4 C, and the supernatants were

transferred to a 96-well plate.
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[0590] An eight-point standard curve ranging from 1-10,000 nM for each drug was
prepared in 50% MeOH. A 20 pL aliquot of each standard was added to the 96-well plate
that also contained the samples. A 300 pL aliquot of 2{} ;b KPQO,, 16 mM EDTA, 2 oM
cysteine (1X papain buffer) and 1000 pl. MeOH were added to each standard well. The
plate was evaporated under nitrogen to dryness.

[0591] The plate was reconstituted with 70 pl 20% acetonitrile + 0.1% formic acid
and a 50 pl. aliquot was injected onto a Waters Acquity LC coupled to a Quattro Premier
triple quadrupole mass spectrometer. The mass spectrometer measures the transition of the
parent ions to the MS/MS fragment ions, resulting in a peak area for each analyte in the
sample and standard. The standard peak areas were plotted as a function of drug
concentration and the peak areas measured from the samples were quantified using the
equation of the line determined by the standard curve.

[0592] Example 47. In vitro cytotoxicity of a Ligand Drug Conjugate having a
quaternized tubulysin as the D* moiety.

[0593] An LDC composition, which targets lymphoma cells, was obtained from Drug
Linker compound 30 of Scheme 5 and monoclonal antibody cAC10, wherein the
composition predominately contains LDCs having 8 D" units wherein D" is quaternized

tubulysin M. That predominate LLDC is represented by the following structure

[0594] wherein Ab is cAC10 and p’ is 8 and S is a sulfur atom of an antibody
cysteine residue. Cytotoxicity of that LDC, which is comprised a monoclonal antibody
targeting CD30 antibody Ligand unit, a dipeptide Cleavable unit and quaternized tubulysin
M, towards a panel of CD30" lymphoma cell lines was compared against a control
conjugate wherein the cAC10 antibody is replaced by a control antibody (h2H12) that
targets CD33. Cytotoxicity of the cAC10-D" conjugate occurs after its cellular
internalization into CD30+ cells and proteolytic cleavage of the Val-Ala dipeptide, which
is the cleavable unit of the LDC, to release free tubulysin M. The results of that
comparison are provided in Table 2 in which ICsy’s for cell growth inhibition are provided

in units of ng/mL.
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Table 2. In vitro Cytotoxicity of a Quaternized Tubulysin M Ligand Drug

Conjugate targeted to CD30™ lymphoma cells

Karpas- KM- L540cy L540cy- | pel DEL/
Ab 299 L.540cy H2 1428 parental BVR pafrental BVR
cACLO 0.07 1 0.3 0.2 2 2 0.3 0.6
h2H12 | >10,000 | >10,000 [>10,000 {>10,000 | >10,000 | >10,000 |>10,000 [>10,000
[0596] Notably KM-2, 1.428, 1.540cy-BVR and Del/BYR are multi-drug resistant cell

lines. An LDC composition was prepared in which the methyl substituent from the Mep
residue of tubulysin M was removed and the resulting secondary amine was linked
through a carbamate to a PAB self-immolating moiety that is activated by cathepsin
cleavage of a valine-citrulline (vc) cleavable unit. That LDC composition, which was
prepared from Drug Linker compound 172 as described in Example 53, was found to be
inactive, which confirms the importance of the tertiary amine pharmacophore for the
cytotoxic activity of tubulysins.

[0597] The carboxylic acid moiety in the Tup/Tut residue was also found to be
intolerant to modification when used an alternative site of conjugation. Thus, when that
carboxylic acid was converted to a hydrazide to allow for attachment of tubulysin M
through its Tup residue to the same PAB self-immolating moiety (also through the
carbamate functional group) the conjugate prepared from Drug Linker compound MC-
Val-Cit-PABC-NHNH-Tub M, abbreviated in Table 3 as vcPABN (hydrazide), was found
to have lost significant activity when compared to the conjugate prepared from the
quaternized drug linker compound MC-Val-Ala-PAB4-TubM abbreviated as vaPAB4 .
That result confirms the importance of the free carboxylic acid for cytotoxicity of
Tubulysin M (since the released drug is modified as the hydrazide at that position) and is
summarized in Table 3 for cOKT9 conjugates, which target the CD71 antigen. In Table 3,
cOK'T9-vaPAB4 (having predominate § load), which releases fee tubulysin M,
corresponds in structure to the cAC10 conjugate of Table 2 in which the cAC10 targeting
moiety is replaced cOKT9. cOKT9-vcPABN (hydrazide) having DAR of 6.7 of Table 3 is
the carbamate linked tubulysin construct corresponding to tubulysin M in which the
tubulysin released is modified at the Tup residue as described above. The prominent LDC

in both compositions has 8 drugs (or 8 quaternized drug units) bound per antibody.
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[0598] Table 3. In vitro Cytotoxicity of a quaternized tubulysin Ligand Drug
Conjugate targeting C71" lymphoma cells in comparison to non-quaternized tubulysin

Ligand Drug Conjugate having attachment to the C-terminal component

HCT-

cOKT9 ADC 116 1428 KM-H2 1.548cy MM.1R HL60cy

vaPAB4 15 (7) 83 (29) 4(0) 6(7) 4(2) 28(0)

vcPABN

(hydrazide) | 302 (1) 284 (16) 56 (0) 117 (7) 19 (4) 85 (0)
[0599] The parenthetic values indicate the percentages of viable cells remaining at the

bottom of the dose-response curve. Copy numbers of CD71 for HT-116, 1.-427, KH-H2,
L540cy, MM.1R and HL60cy cell lines that were tested are 5K, 35K, 121K, 33K, 32K and
228K, respectively. The results of Table 3 are confirmed by Example 64 in which the
cOKT9-hydrazide ADC having the drug linker moiety MC-Val-Cit-PABN-TubM (192) is
compared against the cOKT9 ADC prepared from Drug Linker compound MC-Val-Ala-
PAB4-TubM (30)

[0600] The results of Table 2 and Table 3 indicate that potent and immunologically
specific Ligand Drug Conjugates are obtained when a tubulysin is incorporated into such
constructs as a quaternized drug unit and that such conjugates are active against multi-
resistant cell lines. Furthermore, it was surprisingly found that the quaternized conjugate
obtained from compound 30 had the ability to kill cells not expressing CD30 antigen when
those cells were co-cultured with CD30+ cells that are targeted by the conjugate. Thus,
the LDC composition exhibited an ICso of 6 ng/ml. against a co-culture of
L540cy:U268Luc” cells, with 0% viable cells remaining at the bottom of the dose-
response curve. 1.540cy are CD30" and U266 are CD30

[0601] Example 48. In vitro cytotoxicity of Ligand Drug Conjugates having a
quaternized auristatin as the D" moiety.

[0602] Cytotoxicity of the LDC comprised of the monoclonal antibody cAC10, which
targets CD30, and quaternized auristatin E towards a panel of CD30" lymphoma cell lines
was compared against a control conjugate wherein the cAC10 antibody is replaced by a
control antibody (hBU12) that targets CD19. Control cells having no detectable CD30"
antigen, but having C19 antigen, are also used. Cytotoxicity of the cAC10-D* conjugate
occurs after its cellular internalization into CD30" cells and cathepsin cleavage of the Val-
Cit dipeptide, which is the cleavable unit of the LDC, for conjugates designated in Table 4

as vcPAB4-AFE, or glucuronidase cleavage of the carbohydrate glycoside bond, which is
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the cleavage site of cleavable units for cAC10 conjugates designated as gluc4-AE, to
release free auristatin E. Likewise, cytotoxicity occurs for the analogous hBU12
conjugates when these conjugates are internalized into CD19" cells having sufficient copy
number of the relevant antigen. The results of those comparisons are provided in Table 4
in which ICsq’s for cell growth inhibition is provided in units of ng/mL.

[0603] The LDC compositions designated as vePAB4-AE in Table 4 were obtained
from compound 14 of Scheme 2 and monoclonal antibody ¢cAC10, which targets CD30"
lymphoma cells, or monoclonal antibody hBU12, which targets C19" cells, wherein the
composition predominately contains LDCs having 8 D* units, wherein D™ is quaternized
auristatin . That predominate L.DC, after controlled hydrolysis of the succinimide ring

system, is represented by the following structure:

CO,H o H 0o C H OH
URIBHEENon e ve O
yN\)L” N\)LH 0 Me OMeO  OMeO
O = =
H,N" © \L
— NH
M3-A
07 NH,

[0604] wherein the Ab-S- moiety of cAC10 or hBU12 is bonded to the carbon o or
to the M carboxylic acid. M*-A indicated in the above structure represents a self-
stabilized (Ls) linker moiety, which is bonded to the Val-Cit dipeptide that serves as the
cleavable unit.

[0605] The LDC compositions designated as gluc4-AE in Table 4 were obtained from
compound 8 of Scheme 1 and monoclonal antibody ¢cAC10, which targets CD30"
lymphoma cells and monoclonal antibody hBU12, which targets C19" cells wherein D™ is
quaternized auristatin E. The predominate LDC of the composition, after controlled

hydrolysis of the succinimide ring system, is represented by the following structure:
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CO,H OH

0
H H
®
Hoﬁ /@;(iﬂ\m%hj\ﬁ\(j
Ho 0 o) Me OMe O OMe O

OH Og _NH

M3-A, P
[0606] wherein the Ab-S- moiety of cAC10 or hBU12 is bonded to the carbon ¢ or
to the M? carboxylic acid. M?-A indicated in the above structure represents a self-
stabilized (Lg) linker moiety, which is bonded to the A, subunit of A.
[0607] Both vePAB4-AE and gluc4-AE composition predominately contain LDCs
having 8 D™ units per antibody (i.e., p’ is 8).
[0608] Table 4. In vitro Cytotoxicity of a Quaternized Auristatin Ligand Drug
Conjugates targeting CD30" lymphoma cells or C19" lymphoma cells.

-Linker Karpas- 1428 L540cy

ADC
Description 299 parental

Ramos RL

cAC10-8 | glucd-AE 07(0) |7(32) 2(3) (>01)0,000 10,000 (77)

cAC10-14 | vcPAB4-AE 04@ | 4609 153) |61730) | >10,000(52)

hBU12-8 glucd-AE >10,000 >10,000 | >10,000
(63) (100) (100)

hBUI2-14 | vePAB4-AE | 3003 (10) ?4611)4 5080 (44) | 0.7 (0) 2110 21)

1.3 (0) >10,000 (76)

[0609] Karpas 299 are CD30" (copy number 238K) and have low amounts of CD19
(copy number 10K), L-428 are CD30" (copy number 77K) and have no detectable C19
antigen, and L.540cy are CD30" (copy number 433K) and have low amounts of CD19
(copy number 23K). On the other hand, Ramos and RL. have no detectable CD30 and
have differing levels of CD19 (32K vs. 18K, respectively). The parenthetic values
indicate the percentages of viable cells remaining at the bottom of the dose-response
curve.

[0610] The results of Table 4 indicate that potent and immunologically specific LDCs
are obtained when a tertiary amine-containing auristatin is incorporated into such

constructs as a quaternized drug unit.
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[0611] Example 49. In vitro Cytotoxicity of Tubulysin (O-ether) compounds as free
drugs.

[0612] Cells were treated for 96 hours with tubulysin ether free acid compounds of
general formula Tub(O-Et)-OH (64-66), or are treated with tubulysin M (26), then
assessed for viability as described in the methods. The results are summarized in Table 5
with ICso values given in nM concentration units.

[0613] Table 5. In vitro Cytotoxicity of Tubulysin (O-ether) compounds as free drugs

in comparison to Tubulysin M

Karpas29 | L540cy, L428, HL60, | HL6O/RV,
compd Description 9, HL MDR+ HL AML MDR+
ALCL AML
26 TubM 0.17 0.14 0.11 0.3 2.2
64 Tub(OMe)- 0.19 0.12 05 0.13 29
OH
65 Tub(OEt)-OH 0.05 0.05 0.14 0.05 5
66 Tub(OPr)-OH 0.15 0.13 0.4 0.17 14

[0614] All four test articles were highly potent on all cell lines tested. The tubulysin
ethyl ether compound Tub(OEt) (62) trended more potent than the methyl (61) and propyl
(63) analogs. The ethyl ether and tubulysin M compounds maintained the highest level of
potency in the context of MDR+ 1.428 and HL.60/RV cell lines.

[0615] Example 50. In vitro Cytotoxicity of Tubulysin (O-Acyl) compounds as free
drugs.

[0616] Cells were treated for 96 hours with tubulysin esters 155-159 (i.e., Tub(O-
ester)-OH) or tubulysin M (26), then assessed for viability as described in the methods.
The results are summarized in Table 6 with ICs, values given in nM concentrations.
Tubulysin esters 155-158 performed comparably to tubulysin M, with similar potencies
across of the cell lines. The most hindered tubulysin O-acyl compound (159) displayed
significantly impaired potency relative to tubulysin M, with potency losses ranging from
5-47-fold relative to tubulysin M.

[0617] Table 6. In vitro Cytotoxicity of other Tubulysin (O-acyl) compounds as free

drugs in comparison to Tubulysin M

Karpas299, | L540cy, L428, HL60, HL60/RV,
compd Description ALCL HL MDR+ HL AML MDR+
AML
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26 TubM 0.04 0.08 0.04 0.15 1

155 Tub(propionate) 0.02 0.06 0.04 0.1 1

156 Tub(isobutyrate) 0.02 0.1 0.12 0.1 6

157 | Tub(butyrate) 0.011 0.04 0.05 0.08 3

158 Tub(isovalerate) 0.02 0.06 0.11 0.04 6
Tub(3,3-

159 dimethybutyrate) 0.18 0.7 0.93 0.7 47

[0618] Example 51. In vitro Cytotoxicity of other Ligand Drug Conjugates having
quaternized Tubulysin (O-ether) Drug Units targeting CD30" lymphoma cells

[0619] Anti-CD30 Ligand Drug Conjugates bearing quaternized tubulysin ethers (i.e.,
Tub(O-ether compounds) were compared with the corresponding tubulysin M conjugate
each having 8 quaternized Drug Units/antibody Ligand Unit and having conditional
glucuronidase Linker Units. Cells were treated with the cAC10 (anti-CD30) conjugates
for 96 h and then assessed for viability. The ICsps are shown in Table 7 given in ng/mlL.
concentration units. The conjugate prepared from tubulysin ethyl ether Drug Linker 79
was consistently more potent than the methyl (78) or propyl (80) analogs. With the
exception of 1.428, the conjugate prepared from the tubulysin ethyl ether Drug-Linker 79
performed similarly to that prepared from the tubulysin M Drug Drug-Linker 104. All
LDCs were inactive (no effect at 1000 ng/ml) on a CD30-negative Ramos NHL cell line,
indicating a high degree of immunological specificity.

[0620] Table 7. In vitro Cytotoxicity of Ligand Drug Conjugates targeting CD30"
lymphoma cells having quaternized Tubulysin (O-ether) Drug Units and conditional

glucuronidase release Linker units

Drug- | Drug-linker | Karpas299 | L540cy | L428 MDR+ |  DEL Dﬂ'é ';‘:R
Linker Description ALCL HL HL ALCL ALCL
104 ;nuzﬁ'g'”d' 0.6 4 0.5 2 3
8 ?ﬂgﬁfﬁ' 3 10 >1000 2 20
7 ;nulljol(Dg_Egtl)UM_ 1 5 = 2 5
80 ?ﬁgﬁ')”“' 2 6 117 2 10
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[0621] Example 52. In vitro Cytotoxicity of Ligand Drug Conjugates having

quaternized Tubulysin M Drug units targeting CD30" lymphoma cells or CD33"
Leukemia cells.

[0622]
TubM (30) was conjugated to chimeric AC10 and humanized 2H12, which are anti-CD30

The tubulysin quaternary amine Drug Linker compound MC-Val-Ala-PAB4-

and anti-CD33 antibodies, respectively, at 8 quaternized Drugs units per antibody. The
conjugates were tested on a panel of CD30-positive and CD33-positive lymphoma and
acute myeloid leukemia (AML) cell lines, respectively. The results (in ng/mL.) for the
CD30-positive cell lines are shown in Table 8. The CD30-binding conjugate, cAC10-30,
was highly potent across all of the cell lines; whereas, the non-binding control h2H12-30
in this context was inactive, with ICsos > 1000 ng/ml.

[0623]
Lymphoma cells having quaternized Tubulysin M Drug units with varying Linker unit

Table 8. In vitro Cytotoxicity of Ligand Drug Conjugates targeting CD30"

hydrophobicity.
Kar:fzfgg’ L-428, HL L540cy, HL | KMH-2,HL | DEL, ALCL
ADC CD30+ CD30+ CD30+ CD30+ CD30+
CD33- CD33- CD33- CD33- CD33-
cAC10-30 0.07 0.2 1 0.3 0.3
h2H12-30 >1000 >1000 >1000 >1000 >1000
[0624] The results for the CD33-expressing AML cell line panel are shown in Table

9. The CD33-binding conjugate, h2H12-30, was potent across all of the cell lines with
IC50s ranging from 0.9 to 18 ng/ml. The conjugate was inactive on CD33-negative
1.540cy, indicating a high degree of immunological specificity for this ADC.

[0625]

Leukemia cells having quaternized Tubulysin M Drug units with varying Linker unit

Table 9. In vitro Cytotoxicity of Ligand Drug Conjugates targeting CD33"

hydrophobicity.
ADC HL60cy, KG-1, TF-13, THP-1, HNT-34, HEL9217, | L540cy,
AML AML AML AML AML AML HL
CD33+ CD33+ CD33+ CD33+ CD33+ CD33+ CD33-
h2H12-30 2 18 2 0.9 4 1 >1000

[0626]
CD30™ lymphoma cells having quaternized Tubulysin M Drug units with varying Linker

Example 53. In vitro Cytotoxicity of Ligand Drug Conjugates targeting

unit hydrophobicity.
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[0627] Several hydrophilic linker Drug Linker compounds having quaternized
tubulysin M were prepared and the Ligand Drug Conjugates targeting CD30+ cells
derived therefrom at 8 drug unit/ cAC10 antibody Ligand Unit were evaluated in vitro; the
results are shown in Table 10 (ICs, values given in ng/mL units). The data indicate the
conjugate having tubulysin M linked via a more hydrophilic —Val-Glu- dipeptide prepared
from Drug Linker 113, which provides for cathepsin conditional release of free Tubulysin
M, and the conjugate prepared from Drug Linker 104 incorporating a hydrophilic
Glucuronide Unit, which provide for conditional glucuronidase release of free Tubulysin
M, are equipotent to the —Val-Ala- control conjugate prepared from Drug-Linker 32 for
cathepsin conditional free drug release. All conjugates displayed a high degree of
immunological specificity, with ICsos > 1000 ng/ml on antigen-negative Hep3B
hepatocellular carcinoma cells.

[0628] Table 10. In vitro Cytotoxicity of Ligand Drug Conjugates having quaternized
Tubulysin M targeting CD30" lymphoma cells with varying hydrophobicity in the Linker

Unit
. Hep3B,
E;‘:(ir dezl::(i:on L540cy, L428, DEL, | DEL/BVR, | CD30-
P HL MDR+HL | ALCL | MDR+ALCL | HCC

5 | MDPR-
ValAlaPAB4 2 1 0.3 4 >1000
104 | mDPR-glucQ 1 0.4 0.3 4 >1000

113 | mDPR-
ValGluPABA4 1 0.3 0.1 2 >1000

[0629] Example 54: In vitro cytotoxicities of Ligand Drug Conjugates having non-
quaternized Drug units attached to Linker units through the N-terminal component of
tubulysin-derived compounds

[0630] Prior to the present invention to conjugate to a tertiary amine-containing drug
in which the amine nitrogen is to be used as the point of attachment required removal of an
alkyl substituent from the tertiary amine. The secondary amine so obtained permits either
re-alkylation with a Linker unit component to provide an entirely different tertiary amine
functional group or acylation to provide an secondary amide functional group. In both
approaches the release of the original parent drug is obviated. Furthermore, the active
drug moiety that is released is a different tertiary amine-containing or an amide-containing

compound that may have impaired biological activity compared the parent drug or is a
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secondary amine that may have poor release kinetics and/or impaired biological activity.
To determine the outcome of applying the strategy of removing an alkyl substituent from
the tertiary amine of a tubulysin to provide a point of attachment for a non-quaternized
Drug unit des-methyl-tubulysin M and des-methyl-Tub(OCH3)-OH (170) were prepared in
accordance with the procedures of WO 2013/085925 and Example 42 (see Scheme 15),
respectively. Compound 170 is analogous to that of des-methyl-tubulysin M by
replacement of the acetate O-linked substituent of the tubuvaline component of des-
methyl tubulysin M with the O-linked ether moiety —OCHs. The Linker Unit having the
general formula of MI—A—, abbreviated as MC, in which M! is a maleimide moiety and the
Stretcher unit A is an alkylene, is then attached to des-methyl-tubulysin M and des-
methyl-Tub(OCH3)-OH through an amide functional group to provide the Drug-Linker
compounds 166 and 172, respectively. When incorporated into Ligand Drug Conjugates
the drug linker moieties of those two compounds will non-conditionally release an active
drug moiety that either retains a Linker unit moiety (i.e., is an amide-containing
compound) or a secondary amine as des-methyl Tubulysin M or desmethyl-Tub(OCHj3)-
OH, which results from non-specific cleavage of the amide bond. As the latter type of
release is expected to be slow, Drug-Linker compounds such as Compounds 166 and 172
are characterized as effectively non-cleavable.

[0631]

166 and 172, which were obtained from secondary amine-containing tubulysins, at 8-

Anti-CD30 cAC10 conjugates were prepared from Drug-Linker compounds

drugs/mAb and compared to the tertiary amine-containing tubulysins tubulysin M and
tubulysin (OCH3)-OH, which were conjugated via the quaternary amine strategy of the
present invention. The results as shown in Table 11 (ICsy values in ng/mL units) indicate
that cAC10 antibody Ligand Drug conjugates from Drug-Linker compounds 166 and 172
relying upon the strategy of N-dealkylation of a tertiary amine-containing compound to
provide for non-quaternary amine attachment of a tubulysin Drug unit were inactive on
Ilymphoma cell lines in comparison to the quaternary amine-linked comparators prepared
from Drug-Linker compounds 104 (4° TubM) and 78 (4°Tub(OCH3)-OH), which releases
free drug that retains the tertiary amine functionality of the parent drug.

[0632]
quaternized Tubulysin Drug Units

Table 11. Comparison of Ligand Drug Conjugates from Non-Quaternized and

Drug- Drug-Linker Linker tvoe Karpas299, L540cy, DEL,
Linker Description P ALCL HL ALCL
104 mDPR-gluc4- 4° amine 0.6 4 2
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TubM
Non-
166 MC-TubM >1000 >1000 >1000
cleavable
mDPR-gluc4- o
78 Tub(OMe) 4° amine 3 10 2
Non-
172 MC-Tub(OMe) >1000 >1000 >1000
cleavable

[0633] Example 55. In vivo cytotoxicity of a Ligand Drug Conjugate having a
quaternized auristatin as the D" moiety.

[0634] A L.540cy Hodgkin lymphoma xenograft model was treated with a single dose
i.p. of the composition of Table 4 having cAC10 as the targeting moiety and vcPAB4-AE
as the linker-quaternized drug unit for which the predominate antibody Ligand Drug
Conjugate has 4 D" units per antibody (i.e., p’ is 4). Comparison of that conjugate was
made to another cAC10 conjugate, whose linker-drug construct is designated as vePABC-
MMAE (Figure 1). In that LDC a methyl substituent of the tertiary amine of auristatin B
(AE) was removed to provide monomethyl auristatin E (MMAL) that was then conjugated
through its secondary amine via a carbamate to a PAB self-immolating moiety activated
by cathepsin cleavage of the same valine-citrulline cleavable unit. The results of that
comparison are shown in Figure 1. In that Figure cAC10-C is the carbamate cAC10-
vcPAB-MMAE conjugate, cAC10-vcPAB4-AE designated cAC10-14 is the quaternized
AE conjugate, and h00-C refers to h00-vcPAB-MMAE and h00-14 to hOO-vcPAB4-AE,
wherein h00 is a universal nonbinding antibody used as a non-targeting control Ligand
Unit. The results of Figure 1 demonstrates that the in-vitro cytotoxicity of the cAC10
quaternized AE conjugate, which targets the CD30" Hodgkin lymphoma cells and releases
free tertiary amine-containing drug (AL), translates in vivo in a dose-dependent fashion
and is superior to the conjugate in which the corresponding secondary amine-containing
drug (MMAE) is released. Results from administration of the corresponding conjugates
that target an antigen not present on L.540cy cells (monoclonal Ab is h00) are similar to
sham treatment. Notably, at the higher dose (2 mg/Kg) tested the vcPAB4-AE antibody
Ligand Drug Conjugate caused complete ablation of the tumor, which did not rebound
during the remainder of the study.

[0635] Comparison was also made between the CD30 targeted antibody Ligand drug
Conjugate incorporating a quaternized AE drug unit and a Glucuronide Unit for
conditional auristatin drug release by a glucuronidase and a similar conjugate in which the

non-quaternized MMAE drug unit is attached to the Glucuronide unit via a carbamate.
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Thus, the quaternized gluc4-AE antibody Ligand Drug Conjugate composition of Table 4,
again with the predominate LDC having 4 D* units per cAC10 antibody, with the
corresponding gluc-MMAE composition. The gluc4-AE and gluc-MMALE linkers were
also conjugated to h0O, which as previously stated is a universal non-binding protein (and
thus does not bind to 1.540cy Hodgkin lymphoma cells) to provide control LDCs. The
results are shown in Figure 2. In that Figure 1 cAC10-glcu4-AE, designated cAC10-8, is
the quaternized AE conjugate, cAC10-B is the carbamate-linked cAC10-gluc-MME
conjugate, and h0O-gluc4-AE, designated as h00-8, and h00-glu-MMAE, designated as
h00-B, are the respective control conjugates. As with the cAC10-vcPAB4-AE conjugate,
the in vitro result with the cAC10-gluc4-AE conjugate, which releases a free tertiary-
amine containing auristatin (AL), has translated in a dose-dependent fashion in vivo and is
superior to the corresponding conjugate (cAC10-gluc-MMAE) that releases the desmethyl
version of that auristatin (MMAL). Furthermore, Fligure 1 and Figure 2 shows that the in
vivo effects of the quaternized conjugates are immunologically specific.

[0636] Example 56. In vivo cytotoxicity of a Ligand Drug Conjugate having a
quaternized tubulysin as the D" moiety and peptide Cleavable unit

[0637] A cAC10 antibody Ligand Drug Conjugate, designated cAC10-32, having a
quaternary amine-tubulysin M drug linker moiety incorporating the —Val-Ala- Cleavable
unit prepared from Drug Linker compound 32 was evaluated in two CD30+ xenograft
models, Karpas299 ALCL and 1.540cy Hodgkin lymphoma. The results are shown in
Figures 5 and 6, respectively. In both experiments, tumor-bearing mice were administered
a single dose i.p. of test article when the average tumor volume reached 100 mm’.

[0638] In the Karpas299 xenograft model (see Figure 5), the targeted, anti-CD30
cAC10 conjugate at 4-drugs/mAb induced a tumor growth delay following a 0.3 mg/kg
dose; whereas, a higher dose of 1 mg/kg resulted in durable, complete regressions in 4 of 5
mice. In contrast, the hOO non-binding conjugate displayed no activity at the 1 mg/kg
dose, indicating a high degree of immunological specificity.

[0639] Similar results were observed in the 1.540cy xenograft model (see Figure 6).
The targeted, anti-CD30 conjugate loaded at 6-drugs/mAb induced a tumor growth delay
following a 0.3 mg/kg dose; whereas, a higher dose of 1 mg/kg resulted in durable,
complete regressions in 3 of 4 mice.

[0640] Example 57. In vivo cytotoxicity of a Ligand Drug Conjugate having a

quaternized tubulysin(O-ether) as the D" moiety attached through a Glucuronide unit
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[0641] Glucuronide-based quaternary amine drug-linkers were evaluated in the
1.540cy Hodgkin lymphoma xenograft model. Antibody Ligand Drug Conjugates (ADCs)
prepared from Drug Linker compounds 104, 79 and 80 have quaternized tubulysin M and
quaternized tubulysin ethers tubulysin (O-ethyl) and tubulysin (O-propyl) ether D" drug
units, respectively, that are attached by Glucuronide Units. Those ADCs, designated a
cAC10-104, cAC10-79 and cAC10-80, respectively, were also compared to cAC10-32,
which has quaternized Tubulysin M as D+ and incorporate the dipeptide —Val-Ala- as the
Cleavable unit. All conjugates were loaded at 4-drugs/mAb to minimize the effects of
ADC PK. Mice bearing CD30+ L540cy xenografts were administered a single i.p. dose of
test articles at 0.6 or 2 mg/kg when average tumor volume reached 100 mm’. As shown
in Figure 9, all ADCs displayed significant tumor regressions through 30 days. At the
lower dose level of 0.6 mg/kg of cAC10-32, the tumors in 4/5 mice were increasing in size
at day 36; whereas all of the mice had complete tumor regressions at that time after
treatment with 0.6 mg/kg of cAC10-104. For antibody Ligand Drug Conjugates derived
from Drug Linker compounds 79 and 80 having quaternized tubulysin ethers displayed,
complete tumor regressions at both doses at study day 36 was observed.

[0642] Example 58. In vivo cytotoxicity of a Ligand Drug Conjugate having
alternative quaternized auristatins as the D" moiety attached through a Glucuronide unit
[0643] Antibody Ligand drug Conjugates (ADCs) having glucuronide quaternary
amine drug linker moieties were evaluated for targeted delivery of antimitotic dolastatin
10 and auristatin F and were prepared from Drug Linker compounds 177 and 189,
respectively. Those ADC are designated cAC10-177 in Figure 11 and cAC10-189 in
Figure 10.

[0644] cAC10-189 having a drug loading of 8 quaternized auristatin F Drug units per
antibody was evaluated in the 1.540cy Hodgkin lymphoma xenograft model compared vs.
sham treat animals at single i.p. doses of 0.5 mg/kg and 2 mg/Kg. In the same study the
ADC, designated cAC10-78, prepared from Drug Linker compound 78 in which the
tubulysin ether Tub(OCH3)-OH is quaternized was also tested. For cAC10-78 the DAR
was 6 quaternized tubulysin ethers per antibody. Both of the conjugates have the
quaternized Drug Unit attached to identical Linker Units that incorporate a Glucuronide
unit. The results are shown in Fligure 10. Through day 20 all test articles showed tumor
regression at both dose levels.

[0645] The antibody Ligand Drug Conjugate having quaternary amine dolastatin 10

as the D+ was assessed in the same 1.540cy xenograft model at single i.p. doses of 0.4
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mg/kg and 0.8 mg/Kg relative to monomethyldolastatin 10, which was attached to the
Glucuronide unit as through a carbamate functional group. The antibody Ligand Drug
Conjugate (ADC) with quaternized dolastatin 10 prepared from Drug-Linker compound
177 having the Glucuronide unit is designated in Figure 11 as cAC10-177, whereas the
ADC having the non-quaternized Drug unit attached to the same Glucuronide unit is
designated cAC10-183. Both ADCs compared to respective their non-targeting controls
h00-177 and h00-183 induced durable, complete regressions at the lowest dose tested of
0.4 mg/kg, with 5/5 cures for the quaternary amine-linked dolastatin 10 (177) compared to
4/5 cures for carbamate-linked monomethyldolastatin 10 (183). At the highest dose tested
(0.8 mg/kg), the non-binding h00 control bearing carbamate-linked dolastatin 10 exhibited
a transient tumor regression compared to a brief tumor growth delay for the quaternary
amine-linked dolastatin 10. Ultimately, both ADC constructs displayed immunological
specificity.

[0646] Example 59. Intracellular release of free tertiary amine-containing drug from
a quaternized drug unit in a Ligand Drug Conjugate.

[0647] MDR cell lines that are CD717 are exposed to an LDC (1 pg/mL) comprised
of and antibody targeting CD71 (cOK'T9) and a quaternized MDR inhibitor
(TariquidarTM). The LDC composition designated as cOKT9-gluc4-T was obtained from
compound 36 of Scheme 6 and predominately contains LDCs having 8 D units wherein
D" is quaternized Tariquidar. The predominate LDC of the composition, after controlled

hydrolysis of the succinimide ring system is represented by the structure of:

A A,
— Y ——
CO,H
HO.,, _/NH2
o N. i COH
HO” "0 Y\/ NONH
OH NH o) s\ ap

)
—
N
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[0648] wherein the Ab-S- moiety is bonded to the carbon o or B to the M’ carboxylic
acid; and p is 8.

[0649] The concentration of intracellularly delivered and retained drug released from
the Ligand Drug Conjugate is shown in Table 12 and is compared to the amount of
intracellular drug (i.e., pgp-bound drug) that results from treating the cells with 50 nM of
free drug. With LDC treatment, the parenthetic values are extracellular concentrations of
the MDR inhibitor that have leaked back out from the targeted cell while the parenthetic
values for free drug treatment represent the amount of free drug that remains outside the
cell.

[0650] Table 12: Intracellular drug delivery by an Ligand Drug Conjugate having a
quaternized MDR inhibitor.

Treatment Intracellular drug (extracellular drug) nM

TFla 1428 HCT-15
cOKT9-glud-T @ 1 pg/ml. | 1525 (14.8) 1100 (5.8) 2368 (9.4)
Free drug @ 50 nM 3575 (43.8) 4846 (47.0) 6649 (44.3)

[0651] The results of Table 12 indicate that the MDR inhibitor Tariquidar has been
efficiently delivered intracellularly into MDR cells. When analyzed in terms of pmol drug
released from 10° cells the cOKT9-glu4-T composition delivers 50-80% of its drug load to
the targeted cells.

[0652] Example 60. Kinetics of enzymatic drug release from a quaternized drug unit
[0653] N-acetyl cysteine (NAC) versions of the carbamate cAC10-gluc-MMAE
conjugate and the quaternized cAC10-gluc4-AE Ligand Drug Conjugates described in
Example 53 (i.e., cAC10 is replaced with NAC, wherein p’ for the corresponding structure
is 1) were subjected to 0.5 mg/mL or 1 mg/mL glucuronidase and compared to control
having no glucuronidase present. The results of I'igure 4 indicated that release kinetics of
AE from the quaternized drug unit of the NAC-gluc4-AE conjugate is comparable for
MMAE release kinetics from the NAC-gluc-MMAE conjugate, with complete release of
AEFE occurring within 3.5-4.5 hrs depending on enzyme concentration. In Figure 4 NAC-8
is the conjugate having a quaternized drug unit that releases free tertiary amine-containing
drug (AE) and NAC-B is the NAC-gluc-MMAE carbamate conjugate that release and the
corresponding desmethyl auristatin (MMAE).
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[0654] Example 61: Ex vivo stability of Ligand Drug Conjugates having a
quaternized auristatin drug unit.

[0655] Integrity losses of Ligand Drug Conjugate compositions cAC10-vcPAB4-AE
and cAC10-gluc4-AE of Example 55 after incubation in mouse and rat plasma are shown
in Figure 3. In Figure 3 the gluc4-AE conjugate is designated cAC10-8 is and the
vcPAB4-AE conjugate is designated cAC10-14. The results indicate both types of
quaternized drug-linker constructs have good stability and do not prematurely release free
tertiary amine-containing drug. Quaternized tubulysin and conjugates and model systems
of quaternized tarquidar and phenazine dimer conjugates in which N-acetyl cysteine is
present in lieu of a targeting antibody were also subjected to the same experimental
conditions. In those cases as well there was no premature release of free drug.

[0656] Example 62. In vivo stability of Ligand Drug Conjugates having a quaternized
tubulysin(O-acyl) Drug unit.

[0657] Plasma samples from the 1.540cy xenograft study of Example 56, Figure 6,
which studied targeted cytotoxicity of ADC cAC10-32, were collected from all mice 4 and
10 days post-dose (study days 11 and 17, respectively) to assess the extent of tubulysin M
deacetylation. Loss of the tubuvaline acetate is known to result in the de-activation of
tubulysin. For example, deacetylation of tubulysin U, forming tubulysin V, resulted in a
>100-fold loss of potency (J. Med. Chem., 2009, 52, 238-240). The plasma samples from
the L540cy xenograft of Example 56 at 4 and 10 days post dosing were processed to
capture ADC, drug was released enzymatically, and the extent of deacetylation quantified
by mass spectrometry. Four days after injection (Figure 7), the conjugated tubulysin drug
warhead was >40% deacetylated across all three dose levels. At ten days post dose
(Figure 8), the extent of deacetylation was >70% across all dose levels. Those finding
suggest that the circulating ADC is undergoing a loss of warhead potency as a function of
time, perhaps attenuating in vivo activity.

[0658] Example 63: Pharmacokinetic (PK) evaluation of Ligand Drug Conjugates
having a quaternized tubulysin as the Drug unit D*.

[0659] Pharmacokinetic (PK) experiments were performed using radiolabeled
antibody or ADC. PK test articles were radiolabeled using the following procedure. To a
solution of antibody or ADC in PBS supplemented with an additional 50 mM potassium
phosphate (pH 8.0) and 50 mM sodium chloride was added 55 pCi N10 succinimidyl
propionate, [propionate-2,3-3H]- (Moravek Biochemicals, Cat. No.: MT 919, 80 Ci/mmol,
1 mCi/mL, 9:1 hexane:ethyl acetate solution) per mg of antibody or ADC. The resulting
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mixture was vortexed and left at room temperature for 2 hours. The mixture was
centrifuged at 4,000g for 5 minutes and the lower aqueous layer was removed and split
into Amicon Ultra-15 Centrifugal Filter Units (Millipore, Cat. No.: UFC903024, 30 kDa
MWCO). Unconjugated radioactivity was removed by 4 rounds of dilution and
centrifugation at 4,000g. The resulting products were filtered through sterile 0.22 pm
Ultrafree-MC Centrifugal Filter Units (Millipore, Cat. No.: UFC30GV0S) and the final
antibody or ADC concentration was measured spectrophotometrically. The specific
activity (uCi/mg) of each product was determined by liquid scintillation counting.

[0660] The pharmacokinetic properties of the unconjugated antibody or ADC were
examined in several experiments. In each experiment, 1 mg of radiolabeled antibody or
ADC per kg of animal weight were injected via the tail vein. Fach test article was dosed
once in replicate animals. Blood was drawn into K2EDTA tubes via the saphenous vein or
by cardiac puncture for terminal bleeds at various time points. Plasma was isolated by
centrifugation for 10 minutes at 10,000g. A 10-20 pl of sample of plasma from each time
point was added to 4 ml Ecoscint-A liquid scintillation cocktail (National Diagnostics) and
the total radioactivity was measured by liquid scintillation counting. The resulting
disintegrations per minute values were converted to puCi and the specific activity of the
radiolabeled test articles was used to calculate the concentration of antibody or ADC
remaining in the plasma at each time point.

[0661] Figure 12 shows the exposure profiles for conjugates prepared from the Drug-
Linker Compound mDPR-Val-Ala-PAB4-TubM (32) and the hydrophilic linker analogs
113 described in Example 51. The ADC with humanized IgG Ligand unit and DAR 4 of
quaternized Tubulysin M prepared from Drug-Linker compound 32, which has a —Val-
Ala- dipeptide Cleavable unit and is designated as hIg(G-32(4), had a clearance profile
identical to that of unmodified antibody; however, the ADC at DAR of 8, designated as
hlg(G-32(8) the ADC was cleared from circulation much more rapidly. The corresponding
ADC with DAR 8 prepared from Drug Linker compound 113 designated hIgG-113(8) in
which the alanine residue in the Cleavable unit is substituted with glutamate did not result
in an increase in exposure. With hIgG ADC designated hIgG-104(8) prepared from Drug
Linker Compound 104 in which the hydrophobic dipeptide Cleavable unit of hIgG-32(8)
is replaced with the more polar Glucuronide Unit a slight improvement in clearance was
observed

[0662] Figure 13 contains the PK exposures for DAR 8 hOO conjugates having the

glucuronide quaternary amine-linked tubulysin ether compound Tub(O-Pr)-OH of
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prepared from Drug Linker compound (80). That hOO antibody Ligand Drug Conjugate
bearing 8 copies of the drug linker moiety derived from mDPR-gluc4-Tub(OPr)-OH 80
was cleared from circulation much more rapidly than the unmodified antibody.

[0663] Figure 14 shows the clearance properties of DAR 8 h(0 antibody Ligand Drug
Conjugates (h00 ADCs) having drug-linker moieties comprised of a glucuronide Unit and
auristatin E or dolastatin 10 cytotoxin as quaternized D" Drug Units and the equivalent
Conjugates having non-quaternized Drug unit carbamate-linked Drug Units in which a
methyl group has been removed from AE and dolastatin 10 (i.e., conjugates of non-
quaternized Drug Units MMAE and monomethyl-dolastatin 10). The hO0 ADC with
glucuronide quaternary amine-auristatin E drug linker moiety prepared from Drug Linker
compound 8 provided PK properties identical to that of unmodified antibody through 7
days. However, the hOO ADC conjugate having the non-quaternized carbamate-linked
monomethylauristatin E designated hOO-B caused accelerated ADC clearance. In contrast,
the h00-ADC having quaternized dolastatin 10 prepared from Drug Linker compound 177
and designated as h00-177, and the hO0-ADC having non-quaternized
monomethydolastatin 10 attached to the Linker Unit through a carbamate functional
group, which is prepared from the carbamate Drug Linker compound 183 and designated
h00-183, were cleared more rapidly than naked antibody and had similar exposures.
[0664] Example 64: In vitro comparison between in vitro cytotoxicity of tubulysin M-
hydrazide and tubulysin M Drug hydrazide as free drugs.

[0665] A C-terminal strategy to conjugate tubulysins as the hydrazide analogs has
been described (Cancer Res., 2008, 68, 9839-9844) previously for tubulysin B. This
approach is an alternative to the quaternary amine strategy described herein and the non-
cleavable N-terminal conjugation strategy of Example 54 , and involves derivitization of
the tubulysin C-terminal component (cf. Example 47). The tubulysin M-hydrazide (190)
was evaluated in vitro as free drug relative to unmodified tubulysin M (26) across a panel
of cell lines; the cells were treated for 96 hours and the results are shown in Table 11 (ICsq
values in nM concentration).

[0666] Table 13. Comparison of In vitro Cytotoxicity of between Tubulysin M and
Tubulysin M hydrazide as free drugs

oo dra Descrintion 1428, 786-0, HL60, | HEL9217,
g P MDR+HL | MDR+RCC | AML | MDR+AML
26 TubM 0.04 nM 0.3 0.2 04
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190 TubM-hydrazide 1 4 0.8 4

[0667] The tubulysin M-hydrazide was consistently less potent than the parent free
drug, tubulysin M, in all the cell lines tested. The loss in potency of the hydrazide
derivative ranged from 4- to 25-fold across the four cell lines.

[0668] Example 63. In vitro comparison of tubulysin M as a non-quaternized Val-Cit-
PABN carbamate hydrazide drug linker moiety compared to quaternized Val-Ala-PAB4
tubulysin M.

[0669] The Val-Ala quaternary amine-tubulysin M Drug Linker compound MC-
vaPAB4-TubM (30) and the carbamate-linked tubulysin M-hydrazide Drug Linker
compound mDPR-Val-Cit-PABN (192) were conjugated to cOKT-9, an anti-transferrin
receptor IgG. Briefly, cOKT-9 was fully reduced with TCEP to reveal 8 conjugatable
cysteine residues. The resulting thiols were alkylated with the maleimido-containing Drug
Linker compounds 30 and 192, added in excess. The cOKT-9 conjugates were found to be
loaded at 8 and 6.7 drugs/mAb for linkers 30 and 192, respectively. A panel of cancer cell
lines were treated with the resulting conjugates for 96 hours and assessed for viability.

The results are shown in Table 1 with ICsps given in ng/ml units.

[0670] Table 14. In vitro Cytotoxicity of a quaternized tubulysin Ligand Drug
Conjugate targeting transferrin receptor in comparison to non-quaternized tubulysin

Ligand Drug Conjugate having attachment to the C-terminal component.

drug- drug-linker | L5aocy, | 1428 | KMHHZ 0 o0 | HeT-11s,
linker | DAR | 4 < ription poo | MPRe 1 MDR L CRC
compound HL HL
30 8 %Cb'll’/laPAM' 1 04 | <0.26 6 1
mDPR-vcPABN-
192 6.7 | TubM 117 284 56 85 302
(hydrazide)

[0671] The conjugate bearing the TubM-hydrazide (192) was significantly less potent
than the quaternary amine-linked TubM (30) comparator. The derivitized tubulysin
ranged from 1-3 logs less potent than the parent tubulysin M.

[0672] Example 65: In vitro evaluation of auristatin F linked via glucuronide
quaternary-amine linker.

[0673] The cOKT9 antibody Ligand Drug Conjugate (ADC) prepared from the

glucuronide quaternary amine-auristatin F Drug Linker compound 189 was prepared as
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described and conjugated at 8-drugs/Ab to cOKT-9, an anti-transferrin receptor antibody.
The resulting ADC was tested on a panel of cancer cell lines for comparison to the
corresponding ADC prepared from the carbamate-Drug Linker compound MC-Val-Cit-
PABC-MMAF 193 (Bioconjugate Chem., 2006, 17, 114-124). The results are shown in
Table 13.

[0674] Table 15. Cytotoxicity of a quaternized auristatin I' Ligand Drug Conjugate

targeting transferrin receptor in comparison to a corresponding non-quaternized auristatin

Ligand Drug Conjugate
drug- . L428, 786-0, HL60/RV,
linker | DAR j:;fr:'rl'fs; LS‘:)LCV' MDR+ | MDR+ '1';3?’ MDR+
compd P HL RCC AML
MC-ValCitPABC-
193 8 MMAF 2 0.2 2 33 15
189 8 mDPR-gluc4-AF 3 0.3 3 98 38
[0675] The conjugate having auristatin I' as a quaternary-amine Drug Unit prepared

from Drug Linker Compound 189, which has a Glucuronide Unit and the self-stabilizing
LSS precursor mDPR, provides similar cytotoxicity as shown in Table 14 (ICsy values in
ng/mL units) to an ADC prepared from the Val-Cit PAB carbamate (vcPABC)-MMAF
Drug-Linker compound 193 on most of the cell lines. In contrast to Compound 189 that
Drug Linker compound has a Linker unit that does not contain a Lgg precursor and is
comprised of a dipeptide cleavable unit. In the AML cell lines HL60 and HL.6O/RV there
was a modest decrease (2- to 3-fold) in potency observed relative to the Val-Cit-PABC
carbamate control obtained from 193.

[0676] Example 66: Cytotoxicity of quaternized Phenazine dimer Ligand Drug
Conjugates targeting cancer cells.

[0677] The phenazine dimer quaternary amine Drug-Linker Compound 19 was
conjugated to chimeric AC10 and humanized 116 antibodies,which are anti-CD30 and
anti-CD70 antibodies, respectively, at DAR of 4-drugs per antibody. The conjugates were
tested on two CD30+ lymphoma cell lines, Karpas299 and 1.540cy, and two CD70-
positive renal cell carcinoma cell lines, 786-0O and Caki-1. The data are shown in Table
16 (ICsp values in ng/ml. units).

[0678] Table 16. Cytotoxicity of quaternized Phenazine dimer Ligand Drug
Conjugates targeting CD30™ or CD70" cancer cells
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Karpas299, ALCL L540cy, HL 786-0, RCC Caki-1, RCC
ADC CD30+ CD30+ CD30- CD30-
CD70- CD70+ CD70+ CD70+
cAC10-19 18 >10,000 530 2200
h1F6-19 6400 >10,000 22 68

[0679] The anti-CD30 binding conjugate, cAC10-19, was potent on the Karpas299
ALCL line; whereas its control, h1F6-19, which does not recognized the CD30 antigen,
was inactive, indicating a high degree of immunological specificity. Both the cAC10-19
and h1F6-19 conjugates were inactive on CD30"/CD70" L540cy cells. On the CD30
negative /CD70 positive RCC cells the CD70 antigen-specific conjugate, h1F6-19, was
significantly more potent than its control conjugate cAC10-19, which does not recognize

the CD70 antigen.
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WHAT IS CLAIMED IS:

1. A Ligand Drug Conjugate (LDC) composition, wherein the LDC composition is

represented by the structure of Formula 1:

re R
V —27?
\\ D+
; - Ol 3
Ligand Ly, Q J \ /,\Z
R

(Formula 1)
wherein
LU is a Linker Unit;
“Ligand” is a Ligand Unit (L) from a targeting moiety, wherein L selectively binds to
a target moiety;
L is a ligand covalent binding moiety;
Q1 is A;-Wy, wherein A is an optional Stretcher unit so that subscript a is O when A is
absent or 1 when A is present and is optionally comprised of two, three or four subunits,;
Q2 is W'-E-, wherein Qz, when present, is bonded to V, Zl, 7% or Z3;
W, and Wywv are Cleavable units, wherein
Wy of Q'is capable of selective cleavage by an intracellular or regulatory
protease in comparison to serum proteases, or by glutathione through disulfide exchange,
or is more reactive to hydrolysis under lower pH (i.e., under more acidic) conditions
present in lysosomes in comparison to physiological pH of serum,
W'-E of Q* provides a glycosidic bond cleavable by a glycosidase located
intracellularly, and
subscript w is 0 or 1 so that W is absent when w is O or W is present when w is
1, and subscript w' is 0 or 1, wherein W'-E is absent when w' is O or W’-E is present when
w'is 1, and wherein w + w' is 1 (i.e., one and only one of W, W' is present);
Vv, Zl, 7> and 7* are =N- or :C(R24)—, wherein R is hydrogen or alkyl, alkenyl or
alkynyl, optionally substituted, or halogen, -NO,, -CN or other electron withdrawing

group, an electron donating group, —Qz, or —C(RS)(Rg)—D+, wherein at least one of V, Zl, 72
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and 7 is :C(R24)— when w is 1, and at least two of V, Z', Z* and Z” are :C(R24)— when w'
is 1,

provided that when w is 1, Q2 is absent and one and only one R*is —C(RS)(Rg)—D+ SO
that —C(RS)(Rg)—D+ is bonded to one of V, Z', 7%, 7° when that variable group is :C(R24)—
and the QI—J - and —C(RS)(Rg)—D+ substituents are ortho or para to each other,

provided that when w' is 1, one any only one R* is —C(RS)(Rg)—D+ so that —C(RS)(R())—
D" is bonded to one of V, Zl, Zz, 7 when that variable group is :C(R24)— and one and only
one other R* is Q2 so that Q2 is bonded to another one of V, Zl, Zz, 7’ when that variable
group is =C(R*)-, and the Q* and —C(R*)(R”)-D" substituents are ortho or para to each
other;

R® and R’ independently are hydrogen, alkyl, alkenyl or alkynyl, optionally
substituted, or aryl or heteroaryl, optionally substituted;

R’ is hydrogen or is halogen, -NO,, -CN or other electron withdrawing group, or is an
electron donating group;

E and J independently are —O-, -S- or ~N(R¥)-, wherein R* is hydrogen or optionally
substituted alkyl;

D" represents a structure of a quaternized tertiary amine-containing drug; and

subscript p is an average drug loading having a number ranging from 1 to 24; and

wherein said protease cleavage, disulfide exchange, acid hydrolysis or glycosidase
cleavage results in release of tertiary amine-containind drug (D) from a Ligand Drug

Conjugate compound of the composition.

2. The LDC composition of claim 1 wherein the structure of the composition is

represented by the structure of Formula 2A or Formula 2B:

V—22 D*
Ligand Lb—Q1—J~<\
z' / R¢ R
p
R
(Formula 2A)
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Ligand L,—Q'—J \ / 73

+D Rl

(Formula 2B)

3. The LDC composition of claim 1 wherein the structure of the composition is

5 represented by the structure of Formula 3A or Formula 3B:
Q2
V— D*
Ligand Lb—Aa—J4<\ /
Z1 RS R9
R P
(Formula 3A)
RE R
D+
V ——
Ligand Lb—Aa—J4< / Q?
\,
10 R P
(Formula 3B)

4. The LDC composition of claim 1 wherein the composition is represented by the
structure of Formula 3C or Formula 3D:

15
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Ligand
(Formula 3C)
RO P
R® Q’
Ligand+—L,—A,—J 73
v
p
R .
(Formula 3D)

5. The LDC composition of claim 1 wherein the structure of of the composition is

represented by the structure of Formula 3E or Formula 31

Ligand Ly—A,—J \ /23

R8 R'
R9

(Formula 3E)
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R¢ R°
D"
NV —
Ligand L—A,—J \ 78
/
p
Q2 R'
(Formula 3F)

6. The LDC composition of any one of claims 1 to 5 wherein the targeting moiety is
an antibody, thereby defining an antibody drug conjugate (ADC) wherein the targeted
moiety of the antibody Ligand Unit is an accessible cell-surface antigen of targeted
abnormal or other unwanted cells capable of cellular internalization of bound ADC,
wherein the antigen is preferentially present on the abnormal or other unwanted cells in

comparison to normal cells.

7. The LDC composition of any one of claims 1 to 5 wherein the targeting moiety is a
ligand of an accessible cell-surface receptor and the targeted moiety is that cell-surface
receptor, wherein the targeted receptor on abnormal cells is capable of cellular
internalization of bound LLDC, and wherein the receptor is preferentially present on the

abnormal cells in comparison to normal cells.

8. The LDC composition of claim 6 wherein W of Q'is comprised or consists of a
peptide moiety having a peptide bond to J that is selectively cleavable by an intracellular
or regulatory protease in comparison to serum proteases wherein action of the regulatory
protease on W causes release of tertiary amine-containing drug (D) from a Ligand Drug

Conjugate compound of the composition.

9. The LDC composition of claim 6 wherein W' of Q” is a glycoside-bonded
carbohydrate, wherein the glycoside bond W'-E of Q’ provides for a cleavage site for a
glycosidase located intracellularly wherein action of the glycosidase on W'-E causes
release of tertiary amine-containing drug (D) from a Ligand Drug Conjugate compound of

the composition.
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10. The LDC composition of claim 8 wherein the peptide moiety of W is comprised

or consists of a dipeptide moiety having the structure of Formula 6:

0 R35
H
N ‘LLL/
- N
H
R34

0] (Formula 6),

wherein R* is benzyl, methyl, isopropyl, isobutyl, sec-butyl, -CH(OH)CH3 or has the

ot
N\

structure of i and R¥ is methyl, —(CH,)4,-NH,, -(CH,);NH(C=0)NH,, -
(CH»)sNH(C=NH)NH, or -(CH,),CO,H,
wherein the wavy bond to the dipeptide’s C-terminus indicates covalent bonding to J
10 of the arylene moiety of Formula 2A or 2B and the wavy bond to the dipeptide’s N-
terminus indicates covalent bonding to the remainder of W, if any such remainder is
present, or to A, or a subunit thereof, when a is 1 or to L, when subscript a is 0, and

wherein the dipeptide’s bond to J is cleavable by a intracellular or regulatory protease.

15 11. The LDC composition of claim 9 wherein W' in Qisa carbohydrate moiety that
is glycoside-bonded to E, wherein the glycosidic bond is cleavable by a glycosidase

located intracellularly, and wherein W'-E has the structure of Formula 7:

OH

HO

R45 E_%_
(Formula 7),

20
wherein the wavy line represents E bonded to one of V, Zl, Zz, or 7> when that
variable group is :C(R24), wherein E 1s —O-, -S- , or —N(R33)—, wherein R¥ is hydrogen or

methyl; and
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wherein R® is —-CH,0H or -CO,H.

12. The L.LDC composition of claim 1 wherein a is 1;
wherein —Ly-A, in Formula 1 is —Ly-A when A, is absent or —L-A is -Ly-A1-Ao when
Ao is present so that A becomes Aj-A,

wherein Li-A,- has the structure of Formula &:

o
~. Ra1
i N—R22

R [C(RP")(RP)][HE]—3—
\\\O, I\ ~ J
Ly Aor A

(Formula 8)

wherein

the -[C(R")(R")]-[HE]- moiety is A or Aj;

R and R independently are hydrogen or methyl;

R is hydrogen, methyl, ethyl or a Basic Unit (BU);

HE is an optional Hydrolysis Enhancer (HE) Unit;

subscript m is an integer ranging from 0 to 6;

each R™ independently is hydrogen, optionally substituted C;-Cs alkyl, optionally
substituted aryl or optionally substituted heteroaryl, or two R™ together with the carbon(s)
to which they are attached comprise a C3-Cy cycloalkyl or one R™ and HE together with
the carbon to which they are attached comprise a 5 or 6-membered cycloalkyl or a 5- or 6-
membered heterocycloalkyl and the other R”' is hydrogen, optionally substituted C;-Cg
alkyl, optionally substituted aryl or optionally substituted heteroaryl;

BU has the structure of —-[C(R)RH]-[CR*R*)],-N(R?)R>),

wherein subscript nis 0, 1, 2 or 3;
each R’ independently is hydrogen or lower alkyl or two R together with the

carbon to which they are attached comprise a C3-Cg cycloalkyl, and each R?

independently is hydrogen, optionally substituted C;-Cs alkyl, optionally substituted

aryl or optionally substituted heteroaryl, or two R’ together with the carbon(s) to

which they are attached and any intervening carbons define a C;-Cs cycloalkyl, or one

R' and one R? together with the carbons to which they are attached and any
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intervening carbons comprise a 5- or 6-membered cycloalkyl and the remaining R’
and R? are as defined;
R* and R” independently are hydrogen or optionally substituted C;-Cg alkyl
or together with the nitrogen to which they are attached comprise a 5- or 6-membered
heterocycloalkyl; and
wherein the wavy line to the succinimide ring of L, indicates covalent bonding of
sulfur derived from a sulfhydryl group of a targeting moiety and the other wavy line

indicates covalent bonding of A (or A;) to the remainder of the composition structure.

13. The LDC composition of claim 10 wherein the structure of the composition is

represented bythe structure of Formula 9:

0 R35
H J V,
n N Y \22
i |
R34 o]

(Formula 9)

Ab——L,

wherein Ab is an antibody Ligand Unit;

R’ is hydrogen or an electron donating group;

R® is hydrogen;

R’ is hydrogen, optionally substituted C;-Cg alkyl, or optionally substituted pheny];
R* is methyl, isopropyl or -CH(OH)CH3;

R¥ is methyl, -(CH,);sNH(C=0)NH, or -(CH,),CO,H;

Jis -N(R*)-, wherein R* is hydrogen or methyl; and

V and 7' independently are =CH- or =N-.

14. The LDC composition of claim 13 wherein the structure of of the composition is

represented by the structure of Formula 10:
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@)
Ab+S Ra1
2 35 ) +
N_*éRa b1 b1 H i i V=2 P
R [C(RY)(R )]m[HE]—AO—N\)LN — p
0O \ J H Z'I RS R9
Y R34 0O .
Aor A R
(Formula 10)
wherein

S is a sulfur atom of an antibody Ligand Unit (Ab-);

the asterisk (*) designates chirality or absence thereof at the indicated carbon;

A, is an optional subunit of A, wherein —[C(Rbl)(Rbl)]m—[HE]— is A when A, is absent
and is A; when A, is present so A becomes -Aj-A,-;

Ris —H;

R* is —H or a basic unit (BU), wherein BU has the structure of —CH,-N(R*)(R>),
wherein R* and R” independently are hydrogen, methyl or ethyl or both together with the
nitrogen atom to which they are attached comprise a 5- or 6-membered heterocycloalkyl;

R™ is hydrogen;

subscript m is an integer ranging from 0 to 5 when HE is present or from 1 to 5 when
HE is absent;

each R™ independently is hydrogen or optionally substituted C;-Cg alkyl;

HE is absent or is —C(=0)-;

R*is methyl, isopropyl or -CH(OH)CH3;

R is -(CH2);NH(C=0)NH,, or -(CH,),CO,H;

J is -NH-;

Vv, 7! and 77 are =CH,-;

R’ is hydrogen or an electron donating group;

R® is hydrogen; and

R’ is hydrogen or methyl.

15. The LDC composition of claim 11 wherein the structure of the composition is

represented by the structure of Formula 11:
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R9
R8
D+
A \'
f_E -
Ab——L,—A—A,——J \ / Zs
HO ") R
2
HO b > Q
HO RS P
(Formula 11)
wherein
5 wherein Ab is a antibody Ligand Unit;

Aj and A, are independently selected subunits of A, wherein A, is an optional subunit
of A so that A; becomes A when A, is absent and A is -Aj-A,- when A, is present;
E is —O- or -NH-;
Jis -N(R*)-, wherein R* is hydrogen or methyl;
10 V and 7 independently are =CH- or =N-;
R’ is hydrogen or an electron withdrawing group;
R® is hydrogen;
R’ is hydrogen, optionally substituted C;-Cg alkyl or optionally substituted phenyl;
R¥ is —CO,H; and

15 subscript p is a number ranging from 1 to 8.

16. The LDC composition of claim 15 wherein the structure of the composition is

represented by the structure of Formula 12:

319



WO 2016/040684 PCT/US2015/049494

A 9
R
7 r A ) RY
Ab S Ra1 D+
N——R=? V—
by pby] — —_ 3
R [C(RP(R®)]—[HE]——A;,——J \ /Z
N -~ J
7 A " N
1 E R
HO
o
HO
R*®  J P
(Formula 12)
wherein
wherein S is a sulfur atom of antibody Ligand Unit Ab ;
5 the asterisk (*) designates chirality or absence thereof at the indicated carbon;

Aj and A, are independently selected subunits of A, wherein A, is an optional subunit
of A, wherein—[C(Rbl)(Rbl)]m— [HE]- is A when A, is absent and is A; when A, is present
so that A becomes Aj-A,; wherein A, when present corresponds in structure to an amine-
containing acid bonded to J through the C-terminal carbonyl of the amine-containing acid,;

10 R is hydrogen;

R’ is hydrogen or an electron withdrawing group;

R is hydrogen or a basic unit (BU) wherein BU has the structure of —-CH,-
N(R*)(R?), or a acid addition salt thereof, wherein R** and R* independently are
hydrogen, methyl or ethyl or both together with the nitrogen atom to which they are

15 attached comprise a 5- or 6-membered heterocycloalkyl;

R™ is hydrogen;

subscript m is an integer ranging from 0 to 5 when HE is present or 1 to 5 when HE is
absent;

each R™ independently is hydrogen or optionally substituted C;-Cg alkyl;

20 HE is absent or is —C(=0)-;

R* is -CO,H;

E is -O-;

J is -NH-;
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V and 77 are =CH,-;
R® is hydrogen;
R’ is hydrogen or methyl; and

subscript p is a number ranging from 1 to 8.

17. The L.DC composition of claim 15 wherein A,, when present, has the structure of

Formula 13 or Formula 14:

R39 R4 " (0] R43 R4 41 42
R G \ / R R
¥ M R Q LQX\K/
N K L N
p q
lBB R4/1 \R42 R43/ \R44 Il38 R39 G
q

(Formula 13) (Formula 14)

wherein the wavy line to the carbonyl moiety of either structure represents the point
of attachment of A,to W and wherein the wavy line to the amino moiety of either
structure represents the point of attachment of A, to Ay,

wherein K and L independently are C, N, O or S, provided that when K or L. is O or S,
R* and R*? to K or R*¥ and R* to L are absent, and when K or L are N, one of R41, R* to
K or one of R*, R*to L are absent, and provided that no two adjacent L are independently
selected as N, O, or S;

wherein q is an integer ranging from 0 to 12, and r is an integer ranging from 1 to 12;

wherein G is hydrogen, optionally substituted C;-Cg alkyl, -OH, -ORS, -CO,H,
COZRG, wherein R is C-Cg alkyl, aryl or heteroaryl, optionally substituted, or RPR,
wherein R™® is a suitable protecting group, -NH,, or —N(RG)(RPG), wherein R¢
independently selected is as previously defined or both R together with the nitrogen to
which they are attached comprises a 5- or 6-membered heterocycloalkyl or both R™®
together form a suitable protecting group;

wherein R™ is hydrogen or optionally substituted C;-Cg alkyl; R¥-R* independently
are hydrogen, optionally substituted C;-Cg¢ alkyl, optionally substituted, or optionally
substituted heteroaryl, or both R*, R* together with the carbon to which they are attached
comprise a C3-Cg cycloalkyl, or R, R* together with K to which they are attached when

K is C, or R¥, R* together with L to which they are attached when L is C, comprise a C3-

321



WO 2016/040684 PCT/US2015/049494

Cs cycloalkyl, or R* and R41, or R¥ and R43, or R and R® 10 together with the carbon or
heteroatom to which they are attached and atoms intervening between those carbon and/or
heteroatoms comprise a 5- or 6-membered cycloalkyl or heterocycloalkyl, or

wherein A, has a structure corresponding to alpha-amino, beta-amino or another

5 amine-containing acid.

18. The L.DC composition of claim 16 wherein the indicated starred (*) carbon is
predominantly in the same absolute configuration as the alpha carbon of an L-amino acid

when that indicated carbon has chirality.

10
19. The LDC composition of claim 6 wherein each Ligand Drug Conjugate
compound of the composition is independently represented by the structure of Formula
16A or Formula 16B:
|—b Q'
A
h 9
8 R
OH Ra1 R
Ab N_éRaZ V— z2 -
[C(Rt”)(R“)]m[HE]—Q1 —J—<\
v Q2
AqorA R’ p'
15 (Formula 16A)
@) 9
8 R
2
R HN < Ra2 V— Z D+
Ab S [C(RO(R®)]—[HEI—Q" —J4<\
O _< Q2
Rl p'
(Formula 16B)
20 wherein Ab is a antibody Ligand Unit;

S is a sulfur atom of the antibody Ligand Unit;
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Ql’ is Ay-Wy, wherein A, is an optional subunit of A so that —Ql’— is —W,- when A, is
absent, or is —A,-Ww- when A, is present,
wherein —[C(Rb)(Rb)]m— [HE]- becomes A when A, is absent or is A; when A, is
present, and
5 wherein subscript w is 1 when Q2 is absent or w is 0 so that W is absent and Q2 is
present;
R is hydrogen;
R* is “H or BU wherein BU has the structure of —CHz—N(Rzz)(RB), or an acid
addition salt thereof, wherein R** and R* independently are hydrogen or methyl or both
10 together with the nitrogen atom to which they are attached comprise a 5- or 6-membered
heterocycloalkyl;
R is hydrogen;
subscript m is an integer ranging from 0 to 5 when HE is present or from 1 to 5 when
HE is absent ;
15 each R™ independently is hydrogen or optionally substituted C-Cg alkyl;
HE is absent or is —C(=0)-;
J is —-O- or -NH-;
Q2 when present is W-E, wherein E is —-O- or —-NH-; and

subscript p’ is an integer ranging from 1 to 24.

20
20. The LDC composition of claim 19 wherein each Ligand Drug Conjugate
compound of the composition has the structure of Formula 17A or Formula 17B:
O
OH Ra’]
Ab S HN < Ra2 H O R35 V:Z2 D+
* b1y(Rb1
R [C(RP)(R )]m[HE]—N\)LN —
O H Z,—~< R® R®
R34 0 R’
p
25 (Formula 17A)
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@)
OH Ra']
R HN—{—R®? O R¥® v=72 D*
* b1y/pb1 H
Ab S [C(RHR )]m[HE]—N\)kN I— p
O H Z1 R8 R9

34
R o] R'

(Formula 17B)

wherein J is —-NH-;
5 one of V, VART :C(R24)—, wherein R* is hydrogen, -Cl or -NO,, and the other V, 7!
and 7 are =CH,-;
RYis hydrogen;
R’ is hydrogen or methyl; and

subscript p’ is an integer ranging from 1 to 8.

10
21. The LDC composition of claim 19 wherein each Ligand Drug Conjugate
compound of the composition has the structure of Formula 18A or Formula 18B:
HO OH
OH
o) RA45
0O
OH Ra" £ RE D*
Ab S } 2
HN * Ra2 V\—=Z
\\ R9
by RrP1y —[HE]—A,—J Z
R [CR) Ry —[HE] —<\ y. 3
0 z!
R p'
15 (Formula 18A)
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HO OH
OH
(@) R45
@)
OH Ra' D*
R
HN——R= \—Z2
Ao—\ s [CRHR™y — THEI— A ——<\
0O <
R p'

(Formula 18B)

wherein A, is an optional subunit of A, whereinthe —[C(R")R")]n-[HE]- moiety is A
5 when A, is absent or the moiety is A; when A, is present so that A becomes -Aj-Ao-;
Ris -H;
R* is —H or a Basic Unit (BU), wherein BU has the structure of —-CH,-N(R*)(R>), or
an acid addition salt thereof, wherein R* independently are hydrogen or methyl or R”
both together with the nitrogen atom to which they are attached comprise a 5- or 6-
10 membered heterocycloalkyl;
R™ is hydrogen;
subscript m is an integer ranging from 0 to 5 when HE is present or 1 to 5 when HE is
absent;
each R™ independently is hydrogen or optionally substituted C;-Cg alkyl;
15 HE is absent or is —C(=0)-; and
RYis hydrogen;
R’ is hydrogen, optionally substituted C;-Cg alkyl or optionally substituted phenyl;
and
subscript p’ is an integer ranging from 1 to 24.
20
22. The LDC composition of claim 21 wherein each Ligand Drug Conjugate

compound of the composition has the structure of Formula 19A or Formula 19B:
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Ly
——
A
O 8 +
A R D
on Raf D
Ab——S . R®
HN Ra2 V_
R [C(Rb1)(Rb1)]m—[HE]_AO_J \ Z3
. ) /
S Y
A HO N
1 E -
HO
o S @
HO ,
R45 J p
(Formula 19A)
(@]
OH Raf
R
HN——R32
Ab s [C(Rb1)(Rb1)]m—[HE]_AO_J
O
HO
HO
HO
5
(Formula 19B)
wherein
R is hydrogen;
10 Ral is hydrogen or a Basic Unit (BU), wherein BU has the structure of —CHj-

N(Rzz)(RB), or an acid addition salt thereof, wherein R* and R* independently are
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hydrogen or methyl or both together with the nitrogen atom to which they are attached
comprise a 5- or 6-membered heterocycloalkyl;

R is hydrogen;

subscript m is an integer ranging from 0 to 5 when HE is present or 1 to 5 when HE is
absent;

each R™ independently is hydrogen or optionally substituted C-Cg alkyl;

HE is absent or is —C(=0)-;

R* is ~CO,1;

E is -O-;

J is -NH-;

V and 77 is =CH,-;

RYis hydrogen; and

R’ is hydrogen or methyl.

23. The L.DC composition of claim 22 wherein the indicated starred (*) carbon is
predominantly in the same absolute configuration as the alpha carbon of an L-amino acid

when that indicated carbon is chiral.

24. The LDC composition of any one of claims 1-23 wherein —D" is a quaternized

tertiary amine-containing tubulin disrupting agent.

25. The LDC composition of claim 24 wherein the quaternized tubulin disrupting

Drug Unit -D" is a quaternized tubulysin Drug Unit.

26. The LDC composition of claim 25 wherein the quaternized tubulysin Drug Unit —

D has the structure of Formula DG_I’ or Formula Dy ’:

A
: RS OR? o AR

O

Y \ k

Moo ke ks o OH
@)

(Formula DG_l’)
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ORZA R7A
RE HL J\/L‘)L
/”7{
RS R3 RB8A OH
o) (Formula DH_l’)

wherein the circle represents an 5-membered nitrogen-heteroaryl and wherein the
indicated required substituents to that heteroaryl are in a 1,3-relationship with each other
with optional substitution at the remaining positions;
s hydrogen or optionally substituted alkyl or R along with the oxygen atom to
which it is attached defines an O-linked substituent other than -OH;
R’ is hydrogen or optionally substituted alkyl;
R4, R4A, R4B, R> and R® are optionally substituted alkyl, independently selected;
R™ is optionally substituted aryl or optionally substituted heteroaryl; and
82 is hydrogen or optionally substituted alkyl,
wherein the wavy line indicates covalent bonding of D" to the remainder of the

composition structure.

27. The LDC composition of claim 26 wherein the quaternized tubulysin Drug Unit —

D* has the structure of’

ORZA | q
o Z
N
/ N V4
R4A O g5 R3 H
wherein 7. is an optionally substituted lower alkylene or an optionally substituted
lower alkenylene;
subscript ¢, indicating the number of R™® substituents, is 1, 2 or 3;
wherein each R’® is independently selected from the group consisting of hydrogen
and an O-linked substituent; and
wherein the wavy line indicates covalent bonding of D" to the remainder of the

composition structure.

28. The LDC composition of claim 26 wherein the quaternized tubulysin Drug Unit —

D™ has the structure of:
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RAO RS R3

wherein R** is hydrogen or optionally substituted C;-Cs alkyl or R* along with the
5 oxygen atom to which it is attached defines an O-linked substituent other than -OH;

R’ is optionally substituted C;-Cy alkyl;

R’ and R® are the side chain residues of natural hydrophobic amino acids;

~“N(R")R") is -NH(C;-Cs alkyl) or -NH-N(C;-Cg alkyl),, wherein one and only one

C;-Cg alkyl is optionally substituted by —CO;H, or an ester thereof, or by an optionally
10 substituted phenyl; and
wherein the wavy line indicates covalent bonding of D" to the remainder of the

composition structure.

29. The L.DC composition of claim 28 wherein “N(R")(R") is selected from the group
15 consisting of -NH(CH3), -NHCH,CH,Ph, and -NHCH,-CO,H, -NHCH,CH,CO,H and -
NHCH,CH,CH,CO,H.

30. The LDC composition of claim 27 wherein the quaternized tubulysin Drug Unit —

D* has the structure of’

20
OR%A R7A
® H Q O
N N
W) I /\/))J\N
R O R3 S H OH
RSA
O
31. The LDC composition of any one of claims 26-30 wherein the O-linked
substituent ~OR™ is other than ~OH (i.e., R** is not hydrogen).
25

32. The LDC composition of claim 30 wherein the quaternized tubulysin Drug Unit —

D™ has the structure of:
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=
OR?A R
H O e A
N N =
200 | /N
o) S H
R4A R3 OH
HsC
O b

wherein R* is methyl;

R’ is H, methyl, ethyl, propyl, -CH,-OC(O)R**, -CH2CH(R’®)C(O)R* or —
CH(R*®)C(O)NHR™, wherein R** is C;-Cg alkyl and R*® is H or C;-C alkyl,

5 independently selected from R**; and

-OR™ is an O-linked substituent selected from the group consisting of ~OR?®, -
OC(O)R?® or —OC(O)N(R*™*)(R*), wherein R*® and R*“ is independently selected from
the group consisting of H, C;-C¢ alkyl and C,-Cs¢ alkenyl; and

R™ is hydrogen or —OH.

10
33. The LDC composition of claim 31 wherein the quaternized tubulysin Drug Unit —
D* has the structure of:
R7B
o) OR%A
® H O
N. N
N “ N =
M6 | s/ N
CH, R® OH
H3;C
o or,
$ZB R7B
LCH>
0 0]
® H O
N., N
N / N -
S | s/ N
CH, R OH
H;C
O
15 wherein R* and R’ are independently selected from the group consisting of methyl,

ethyl, propyl and iso-propyl;
R is methyl, ethyl, propyl and iso-propyl or ~OR™ is as previously defined;
R’ is methyl, ethyl or propyl; and
R™ is hydrogen or —OH.
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34. The LDC composition of claim 31 wherein the quaternized tubulysin Drug Unit —

D™ has the structure of:

X
0] RZB
H § 0
¥4 | Ty
CHj R
H,C

OH
O

R7B

5 R”® is methyl, ethyl, propyl, iso-propyl, 3-methyl-prop-1-y1, 3,3-dimethyl-prop-1-yl,
or vinyl;
R’ is methyl, ethyl or propyl; and
R™ is hydrogen or —OH.
35. The LDC composition of claim 34 wherein R* is —CHs, R’ is —CH; and R™®isH
10 or —OH.

36. The LDC composition of any one of claims 26 to 32, wherein R** is ~CH,CH3,.

37. The LDC composition of claim 33 or 34 wherein R?B is —-CHs, R?is —CH3 and R™®
15 is H or —OH.

38. The LDC composition of claim 1 wherein thecomposition is represented by the

structure of:

R7B
2A
. 0 R o
0] @ = H N
35 /s,
et LI O LT
; HJ}( CHs =\ CHs OH
0 R © ol
p

20
wherein Ab is an antibody Ligand Unit;

S is a sulfur atom of the antibody Ligand Unit;
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R*is isopropyl and R¥is —CH3, isopropyl, -CH,CH,CH,NH(C=0)NH, or —
CH,CH,CO,H;

R™ is hydrogen or —OH;

R* is C}-Cg alkyl, Co-Cgalkenyl, -OCH,0OR?®, —C(=0)R*® or —C(=O)NHR?®,
wherein R* is hydrogen, or C;-Cs alkyl; and

subscript p is a number ranging from 1 to 8.

39. The LDC composition of claim 38 wherein
R* is isopropyl and R* is —CH3, or —-CH,CH,CH,NH(C=0)NH,;
R™ is hydrogen or —OH;
R* is lower alkyl, -C(=0)R*® or —C(=0)NHR?®, wherein R?® is lower alkyl;
and
subscript p is a number ranging from 1 to 8.
40. The LDC composition of claim 1 wherein the composition is represented by the

structure of:

R7B
2A
Ab ® - N
H /s, /N
N-A—N ’T‘/ﬁf \ ﬁ N
cHy © L CHy S OH
0 o T
\OH
oY

Ho,Cc” Y~ TOH

OH
wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit; R™ is hydrogen or —OH;
R* is C;-Cy alkyl, -OCH,OR*® —C(=0)R*® or —C(=O)NHR?®, wherein R* is C;-C
alkyl or C,-Cg alkenyl; and

subscript p is a number ranging from 1 to 8.

41. The LDC composition of claim 40 wherein
R is hydrogen or —OH;
R* is lower alkyl, —C(=0)R*® or —C(=O0)NHR*®, wherein R*® is lower alkyl; and

subscript p is a number ranging from 1 to 8.
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42. The LDC composition of claim 38 wherein the structure of the composition is

represented by the structure of:

R7B
2A
0o N ., N /N
Ao-S N, . RG0S
N N HN
> & Y Y N/HT ©
O §34 (0] p
or
5
R7B
ORZA
T/\“/N T %N
avts. H\)OL i HN/E:(CHS O N cHy s ; OH
N
\qN—CHz_(CHz)m—Ig H N/HJ o]
ol R34 P ’
wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
10 subscript p is an number ranging from 1 to §; and
subscript m is 4.
43. The LDC composition of claim 40 wherein the structure of the composition is
represented by the structure of:
15

R7B
O OR?A
Ab+-s NH, (@\_ T o
H
¢ 0 L cH, S OH
o)

OH or
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R7B
2A
. 0 oR o
0 ® - H N
Ab-+-S H N/W "N /J)LN
N—CH,-(CH,) N ., © | s/ H
2 Zm_([)I/ CH; = .\ CHs OH
0 Q o o)
HO,c” Y~ ~OH P

OH
wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
subscript p is an number ranging from 1 to §; and

5 subscript m is 4.

44. The LDC composition of claim 1 wherein each Ligand Drug Conjugate

compound of the composition is represented by the structure of:

R7B

OH

2A
s o OR
0 @ = H Q
35 u, N
%N—A—H\)OL i H{ >_/'T'/\ﬂ/ | /j)Lﬁ
Ab-s— N NJ}( ey O A ors S
Ho D |

- C
AN :
CO5H é34

10
wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
the Ab-S- moiety is bonded to the carbon o or B to the carboxylic acid;
R* is isopropyl and R* is ~CH; or -CH,CH,CH,NH(C=0)NH),;
15 R™ is hydrogen or —OH;
R* is lower alkyl, —C(=0)R*® or —C(=O0)NHR*®, wherein R*® is lower alkyl; and

subscript p’ is an integer ranging from 1 to 8.

45. The LDC composition of claim 1 wherein each Ligand Drug Conjugate

20 compound of the composition is represented by the structure of:
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R7B
0 OR2A
(\; H § 0
AN—A—H NSV N =N
Abf—S—  H | /\g/ s/ N
CO.H o CHs = .\ CHs OH
0
O \\OH
HO,C® Y TOH
OH ,
p
wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
the Ab-S- moiety is bonded to the carbon a or B to the M’ carboxylic acid;
s hydrogen or —OH;
R* is lower alkyl, —C(=0)R*® or —C(=0)NHR?®, wherein R*® is lower alkyl;
and subscript p’ is an integer ranging from 1 to 8.
46. The LDC composition of claim 44 wherein each Ligand Drug Conjugate
compound of the composition is represented by the structure of:
R7B
o OR2A
%N 4¢H2 (\ I/L(\N))L
aot-sL N _D_/ /
Neot g \/\H/N\)J\ Jﬁ( CHy O .. S OH
R3* o]
or
R7B
OR2A
0 R35 (\ N, IJ\(\%
Ao s \Hk —CH2—(CH2)m—n/ \)J\ @JCHg . CH OH
CO,H R 0

wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
the Ab-S- moiety is bonded to the carbon a or B to the M’ carboxylic acid;

subscript p’ is an integer ranging from 1 to §; and
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subscript m is 4.
47. The LDC composition of claim 45 wherein each Ligand Drug Conjugate

compound of the composition is represented by the structure of:

R7B
(o) o OR2A
A (o3 X i
N ' ., N
Ab S—\ H4§:H H T/W T /\/))LN
COH ~TNY O s H
oM 0 CH; = .\ CHs OH
05 I
OH
o
HO,C¥ Y~ TOH
OH
or
R7B
2A
0] P N N
—CH,— H
N L (CHZ)mﬁg ey © L ch, S OH
CO,H O o)
el
HO,C* OH
OH

wherein Ab is an antibody Ligand Unit;

S is a sulfur atom of the antibody Ligand Unit;

the Ab-S- moiety is bonded to the carbon a or B to the M’ carboxylic acid;
subscript p’ is an integer ranging from 1 to §; and

subscript m is 4.

48. The LDC composition of any one of claims 37-40, 43 and 44 wherein A is —
CH,(CH3)4(C=0)- or -CH,(CH,)4(C=0)NHCH,CH,(C=0)-.

49. The 1.DC composition of any one of claims 38-48 wherein R* s —-C(O)CHs;,
methyl, ethyl or propyl.

50. The LDC composition of claim 1 wherein —D" is a quaternized auristatin Drug

Unit or a quaternized dolastatin Drug Unit.
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51. The LDC composition of claim 51 wherein the quaternized dolastatin Drug Unit is

quaternized dolastatin 10 or quaternized dolastatin 15.

52. The LDC composition of claim 50 wherein the quaternized auristatin Drug unit —

D™ has the structure of Dy’ or Dy’:

CHs, R
R1° (+>
N
\R'IQ
R13 14
R11 R 1 R17 o
(Dg)
CHs R o
R'IO ® 20
N N R
//T ,
R 3 R 15
R4z 2t
(Dr’)

wherein R'” and R'! are independently C;-Cg alkyl;
12 is hydrogen, C;-Cy alkyl, C3-Cs cycloalkyl, aryl, -X '-aryl, -X'-(C3-Cg cycloalkyl),
(C5-Cy heterocycle or -Xl-(C3-C8 heterocycle);
1 is hydrogen, C;-Cs alkyl, C5-Cs cycloalkyl, aryl, -X '-aryl, -X'-(C5-Cs cycloalkyl),
(C5-Cs heterocycle and -Xl-(C3-C8 heterocycle);
s hydrogen or methyl;
or R” and R' taken together with the carbon to which they are attached comprise a
C5-Cs cycloalkyl;
5is hydrogen or C;-Cg alkyl;
R is hydrogen, C;-Cs alkyl, C5-Cs cycloalkyl, aryl, -X '-aryl, -X'-(C3-Cs cycloalkyl),
(C5-Cs heterocycle and -X'(C5-Cs heterocycle);
R' independently are hydrogen, -OH, C,-Cs alkyl, C3-Cg cycloalkyl and O-(C;-Cs
alkyl);
'8 independently are hydrogen or C;-Cs alkyl;
R is —C(R®™),—~C(R"*),—aryl, —C(R"*),~C(R"*),—(C5-Cg heterocycle) or
—C(R19A)2—C(R19A)2—(C3—C8 cycloalkyl); R?!is aryl or C3-Cg heterocycle; wherein RYA is
hydrogen, C;-Cg alkyl or —OH;
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0 is hydrogen, C1-Cao alkyl, aryl, C3-Cs heterocycle, -(RY0),-R*, and -(R* 0),,-
CHR®)z;
subscript m is an integer ranging from 1-1000;
R* is C,-Cy alkyl;
5 R*¥is hydrogen or C;-Cg alkyl;
R* independently are -COOH, —(CH,)a-N(R™),, —(CH»)a-SO3H, or =(CH,),-SO3-Ci-
Cs alkyl;
R independently are C;-Cg alkyl, or —(CH;),-COOH;
Zis O, S, NH, or NR*®, wherein R* is C;-Cy alkyl;
10 X! is C;-Cyp alkylene; and
subscript n is an integer ranging from 0 to 6;
wherein the wavy line indicates covalent bonding of D" to the remainder of the

composition structure.

15 53. The LDC composition of claim 52 wherein the composition is represented by the

structure of

H OH
@]
Ab+S
w:é Me OMe O OMe O
N—A—
O R34
p’
H 0]
( /©/\ /iL N\)J\OH
Ab+S
Me OMe O OMe O
j:‘éN—A \©
(@] R34
P or
P If j/\;ﬁ(%
Ab sw:é
Me OMe O OMeO
N-A—
O R34
20 P

wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
R* is isopropyl and R¥ is —CHj3; or -CH,CH,CH,;NH(C=0)NH,; and
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subscript p is a number ranging from 1 to 8.

54. The LDC composition of claim 52 wherein each Ligand Drug Conjugate

compound of the composition is represented by the structure of:

5
0 OH
H H
®
o) Nj;(Ni,, Nj?\'(N(l‘/k(N
AN—A—H\)OL S /N0 Me OMeO  OMeO
Ab S—\ H 7 N/'\W
COH  Zw " O
| S ——
M3 P
0 0
H H
&)
i » Njim“ Nj\A/\m“OYkr“QLOH
AN—A—H\)OL T /N0 Me OMeO  OMeO =
oot LK 0
COH  Zu " O
M3 p‘
or
0
H H
&)
i » Nj;f v Nj\A/Y@YkrN
AN—A—H\)OL [ N o Me OMeO  OMeO
Ab—-S-—T H : N/'\[f N\:/S
\ z H
CO,H R34 O
—_— .
M3 P
10
wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
the Ab-S- moiety is bonded to the carbon a or B to the M’ carboxylic acid;
15 R* is isopropyl and R* is ~CH3 or -CH,CH,CH,NH(C=0)NH,;
and subscript p’ is an integer ranging from 1 to 8.
55. The LDC composition of claim 53 wherein the composition is represented by the
structure of:
20
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“i

ple

OH

L, W%« A e >

o

R34

< gim ﬁj?w%r@>

C

N
Ab /©/\ /i‘\Me OMe O OMe O \‘)\©
jféN CHy— (CHz)m——n/
R34
p

b0 b0
®
- SN o N N Aon
H\)J\ N /N 0o Me OMe O OMe 0+
N CH,- (CHz)m_ﬂ/ /'\[r \©
o)

R34

S
N CHa- (CHz)m——n/ \)L Jﬁr N

wherein Ab is an antibody Ligand Unit;
10 S is a sulfur atom of the antibody Ligand Unit;
supbscript p is an number ranging from 1 to §; and

subscript m is 4.

56. The LDC composition of claim 53 wherein each Ligand Drug Conjugate

15 compound of the composition is represented by the structure of:
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0
A NH,
A~ H‘QH Me OMe O OMeO

0 Ho
Lo e PR %@
Ab—S— H H O Me OMe O OMe O
C H4§:N \)]\N HN
R
o WLt L L S
NH,
Ab S—&H‘QH g /iLMe OMe O OMe O f\O

e °
5
ol N,
0 O R%® /N\ )
HL § N 0 Me OMe O
Apfs—L NTCHACHIn— Y HJWT
\CozH O R © ,
- p
M3
o - /@/\ x/ ﬁ j/\:ﬁ(% j)\©
HL \)J\ HN Me OMe O OMe O
Ab S_\ H_CH2 (CH2)m—n/
CO.H R .
- p
MB
10 or
o
ol N,
0] 0O R¥® /N\ ' 'T‘
HL H\)J\ HN [0} Me OMe O
Ab _ _CH2 (CH2)mjr Jﬁf
COZH RS ©
- p
M3
wherein Ab is an antibody Ligand Unit;
S is a sulfur atom of the antibody Ligand Unit;
15 the Ab-S- moiety is bonded to the carbon a or B to the M carboxylic acid;
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supbscript p’ is an integer ranging from 1 to §; and

subscript m is 4.

57. The LDC composition of claim 52 wherein the structure of the composition is

5 represented by the structure of:
0
Ab—+-S
N-A—N ® N i N N 4
N "N
o) o /N0 Me OMe O OMe O
\OH
o7
HO,C¥ Y TOH
OH
p 9
0
Ab—+S o o
H H H
N-A—N @ N N N
ol o /N0 Me OMe O OMe O =
o7
HO,c¥ Y TOH
OH
P or
0
Ab—£S
N-A—N ® § i N N
o) o o} Me OMe O OMe O A
\OH \—/
o7y
HO,c” Y TOH
OH
p 9
10 wherein Ab is an antibody Ligand Unit;

S is a sulfur atom of the antibody Ligand Unit; and

subscript p is an number ranging from 1 to 8.

58. The LDC composition of claim 52 wherein each Ligand Drug Conjugate

15 compound of the composition is represented by the structure of:
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o)

AN A—N o) N N H
Ab=S—  H N "N
CO,H o /N 0o Me OMe O OMe O
M3 OH
)oj)f
OH

|

HO,C”
OH
P,
i 0 0
H H H
AN—A—N @ ,
Ab—-S—  H Nji'(N" N N(l‘/H(N\)KOH
CO,H o /N o Me OMe O OMe O =
M
)O\)lo H
HO,c7 Y~ YOH
OH
P or
o
AN A—N ol N i N H
Ab s—\ H N N
COH /N0 Me OMeO  OMeO N
— @) N“ s
07N
Ho,c” Y~ OH
OH
"

wherein Ab is an antibody Ligand Unit;
5 S is a sulfur atom of the antibody Ligand Unit;
the Ab-S- moiety is bonded to the carbon a or B to the M’ carboxylic acid; and

subscript p’ is an integer ranging from 1 to 8.

59. The LDC composition of claim 57 wherein the structure of the Formula 1

10 composition is represented by the structure of:
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HO,C OH
OH ,
0
Ab sw;lé NH,
H H H
N @ N, N N
b & Y Nj:m N OYLW o
0 o /N o Me OMe O OMe O =
Ho,c? Y TOH
OH P

HO,C” Y

0
Ab-+-S NH,
0 O \/Y N N
0 o) Me OMe O OMe O
o) N7 s
OH
OH

(0]
Ab—Fs H o hoQ y O
N=CH,~(CHy)—" NN N N
o /A (0] Me OMe O OMe O
0 O

344



WO 2016/040684 PCT/US2015/049494

0
Ab—-S H Ho $ Hof
N @ ,
W:(«N—CHZ-(CHz)mjr K(N" N N N\;)J\OH
0 /N o Me OMe O OMe O =
0 0 \O
.OH
oy
Ho,C¥ Y OH

6H P

or

Qo 0
Ab—FS H o H H
N, N N
N—CH,~(CHa)m—T" N - N
@) /N o Me OMe O OMe O A
o} o N7 s
\OH —
OH

HO,C” Y
OH p
wherein Ab is an antibody Ligand Unit;
5 S is a sulfur atom of the antibody Ligand Unit;

and subscript p is a number ranging from 1 to 8.

60. The LLDC composition of claim 58 wherein each Ligand Drug Conjugate
compound of the composition is represented by the structure of:

10
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Me OMe O

/;;E\
s
o
2%

Me OMe O

/%\
122®—<
2%

HO,C® Y TOH
OH
0
B §
pot-s—L N—CHy~ (CHz)m_n/ Dﬂ ﬁ

COZH 0] Me OMe O OMe O
—_—

M3 0

OH
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0
H
Ab _A N—CH,- (CHZ)m-n/ j;( j;/\ﬁ(%'\'\_)kori
\coz Me OMeO  OMeO -\©

HO,C™ Y OH
OH P
or
O
HL N
_ —CH,- (CHz)m_n/ D/\ /i‘\ r\©
COZH Me OMe O OMe O s
M3 a
HO,c” Y~ TOH .
OH P
5 wherein Ab is an antibody Ligand Unit;

S is a sulfur atom of the antibody Ligand Unit;
the Ab-S- moiety is bonded to the carbon a or B to the M’ carboxylic acid; and
subscript p’ is an integer ranging from 1 to 8.

61. The LDC composition of claim 1 wherein —D™ is a quaternized phenazine dimer

10
62. The LDC composition of claim 61 wherein the quaternized phenazine dimer —D™*
has the structure of Dy’:
4/7} NG
R11A ROA RgB R11B Or)
I)s
15 wherein Ring A and Ring B are independently selected aryl or heteroaryl, optionally

substituted on Ring A with one, two or three R* substituents and/or optionally substituted

on Ring B with one, two or three R® substituents, fused to the phenazine ring systems
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wherein one phenazine ring system is optionally substituted with one, two or three
independently selected R substituents and the other phenazine ring is optionally
substituted with one, two or three independently selected RP substituents, wherein RA, RB,
R and R, when present, are, are independently halogen, optionally substituted alkyl or

5 an O-linked substituent;

R** and R* are independently selected optional substituted alkyl or taken together
with the nitrogen atoms to which they are attached and the intervening carbon atoms
between these nitrogen comprise a heterocycloalkyl ring system and wherein n, s and o are
independently integers ranging from 2 to 4;

10 wherein the wavy line to N* indicates covalent bonding of D* to the remainder of the

composition structure.

63. The LDC composition of claim 62 wherein quaternized phenazine dimer -D™ has

the structure of

15
NS | ~
N "l N
RA NH H RB
O N7 AN ~ N O
H H

wherein R* and R are present and are lower alkyl.

64. The LDC composition of claim 62 wherein the structure of the Formula 1
20 composition, or each LDC compound of the composition is represented by the structure

of:
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HO,, N
HO™ ~ 7O ° © o
HO NH

N N
N N
o S
; N i I\I/Ie Me £ N ;
Me o H/\/N\/\/g\/\u 0 Me

CO,H

H
HO,,, 5 N Hozc

)\/\s Ab

N

s

N
P’ ,
respectively, wherein
5 Ab is an antibody Ligand Unit;

S is a sulfur atom of the antibody Ligand Unit;

the Ab-S- moiety is bonded to the carbon a or B to the M carboxylic acid;
subscript p is a number ranging from 1 to 24; and

subscript p’ is an integer from 1 to 24.

10

65. The LDC composition of claim 1 wherein —D™ is a quaternized MDR inhibitor

having a isoquinoline substructure.
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66. The L.DC composition of claim 65 wherein the structure of the composition, or

each Ligand Drug Conjugate compound of the composition is represented by the structure

of:
CO,H
HO, NH;
o, (0] 7 0
0 N,
HO”™ 70 NN s
OH NH 0
(0]
O\
1T
H
>0 NH
s
N or
CO,H
HO, NH,
. (0] 7
o N CO,H
1070 O
OH NH o) s\ ap
O
S0®
N
/O N
H
~o NH
O |\ p'
v,
5 N

respectively, wherein

Ab is an antibody Ligand Unit;

S is a sulfur atom of the antibody Ligand Unit;

the Ab-S- moiety is bonded to the carbon a or B to the M carboxylic acid;
10 subscript p is a number ranging from 1 to 24; and

subscript p’ is an integer ranging from 1 to 24.
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67. A Drug-Linker compound wherein the compound has the structure of Formula I:

(Formula I)

wherein

I’y is a ligand covalent binding moiety precursor;

Q1 is A;-Wy, wherein A is an optional Stretcher unit so that subscript a is O when A is
absent or 1 when A is present and is optionally comprised of two, three or four subunits,;

Q2 is W'-E-, wherein Qz, when present, is bonded to V, Zl, 7% or Z3;

W, and Wywv are Cleavable units, wherein

Wy of Q'is capable of selective cleavage by an intracellular or regulatory
protease in comparison to serum proteases, or by glutathione through disulfide exchange,
or is more reactive to hydrolysis under lower pH (i.e., under more acidic) conditions
present in lysosomes in comparison to physiological pH of serum,

W'-E of Q* provides a glycosidic bond cleavable by a glycosidase located
intracellularly, and

subscript w is 0 or 1 so that W is absent when w is O or W is present when w is
1, and subscript w' is 0 or 1, wherein W'-E is absent when w' is 0 or W'-E is present when
w'is 1, and wherein w + w' is 1 (i.e., one and only one of W, W' is present);

Vv, Zl, 7% and 77 are =N- or :C(R24)—, wherein R* is hydrogen or alkyl, alkenyl or
alkynyl, optionally substituted, or halogen, -NO,, -CN or other electron withdrawing
group, an electron donating group, —Qz, or —C(RS)(Rg)—D+, wherein at least one of V, Zl, 72
and 77 is =C(R*")- when w is 1, and at least two of V, Z', Z* and Z° are =C(R*")- when w'
is 1,

provided that when w is 1, Q? is absent and one and only one R* is —C(R*)(R®)-D" so
that —C(RS)(Rg)—D+ is bonded to one of V, Zl, Zz, 7’ when that variable group is :C(R24)—
and the Q'-J- and —C(R®*)(R”)-D" substituents are ortho or para to each other,
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provided that when w' is 1, one any only one R* is —C(RS)(Rg)—D+ so that —C(RS)(R())—
D" is bonded to one of V, Zl, Zz, 77> when that variable group is :C(R24)— and one and only
one other R* is Q2 so that Q2 is bonded to another one of V, Zl, Zz, 7’ when that variable
group is :C(R24)—, and the Q2 and —C(RS)(Rg)—D+ substituents are ortho or para to each
5 other;
R% and R’ independently are hydrogen, alkyl, alkenyl or alkynyl, optionally
substituted, or aryl or heteroaryl, optionally substituted;
R’ is hydrogen or is halogen, -NO,, -CN or other electron withdrawing group, or is an
electron donating group;
10 E and J independently are —O-, -S- or ~N(R¥)-, wherein R* is hydrogen or optionally
substituted alkyl;
D* represents a structure of a quaternized tertiary amine-containing drug; and
subscript p is a number ranging from 1 to 24; and
wherein said protease cleavage, disulfide exchange, acid hydrolysis or glycosidase
15 cleavage results in expulsion of free tertiary amine-containing drug (D) from the Drug-
Linker Compound, or a Ligand Drug Conjugate compound or N-acetyl-cysteine Conjugate

derived therefrom.

68. The Drug Linker compound of claim 67 wherein the compound has the structure

of Formula ITA or Formula IIB:

20
V—17? D*
L'b—Q1—J4< /
\21 R¢ R°
R’ (Formula ITA)
V—7?

R® (Formula IIB).
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69. The The Drug Linker compound of claim 67 wherein the compound has the

structure of Formula IITA or Formula IIIB:

Q2
V—— D*
L b—Aa—J4<\ /
Z1 R8 RQ
R' (Formula IITA)
rR& R
D+
V—
L b—Aa—J4< / Q?
\,
5 R (Formula IIIB).

70. The Drug Linker compound of claim 1 wherein the compound has the structure of

Formula ITIC or Formula IIID:

10 R (Formula IIIC)

R P

LYy——A,— \ 4<z3

R (Formula I1ID).
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71. The Drug Linker compound of claim 1 wherein the compound has the structure of

Formula IIIE or Formula IIIC:
QZ
V:<
J \ / Z°
R® R'
9 D+
R (Formula II1E)
RE R®
D+
V——
N
2

Q R (Formula IIIF).

Lo——As—
Ly—A;—J
72. The Drug-Linker compound of any one of claims 1 to 5 wherein Ly’- has a

10 structure selected from the group consisting of:

R | N_E_ T—CZAJ{’\J U—<
HoN NHAJ{,\J \ / s—s—%—
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0 0
NH,—NH x2—< NH2—O—X2—<
Ry Ry
0
R

0 | N_g_
O:C:N—XZA( R
5“\,& and

\ o)

wherein R is hydrogen or C;-Cs optionally substituted alkyl;
5 R’ is hydrogen or halogen or R and R’ are independently selected halogen;

T is —Cl, -Br, -I, -O-mesyl or —O-tosyl or other sulfonate leaving group;

U is —-F, —Cl, -Br, -1, -O-N-succinimide, -O-(4-nitrophenyl), -O-pentafluorophenyl, -
O-tetrafluorophenyl or ~0-C(=0)-OR”; and

X% is Ci-10 alkylene, C3-Cg-carbocycle,-O-(C;-Cg alkyl), -arylene-, C;-Cjg alkylene-

10 arylene, -arylene-C;-Cjg alkylene, -C;-Co alkylene-(Cs-Cg-carbocycle)-, -(C3-Cs

carbocycle)-C;-Cyg alkylene-, Cs;-Cg-heterocycle, -C;-Cjg alkylene-(C5-Cg heterocyclo)-, -
(C;-Cs-heterocyclo)-C-Cy alkylene, -(CH,CH,0),, or —-CH,CH,0),-CH,-, wherein

subscript u is an integer ranging from 1 to 10 and R is C1-Ce alkyl or aryl.

15 73. The Drug-Linker compound of claim 67, wherein subscript a is 1 so that A in Q'
is bonded to L'y, of Formula I and Lb’-A is of genereal formula MI—AI—AO—, wherein M! is
a maleimide moiety and Ao is an optional subunit of A so that A is of two subunits when

Ao is present or is a single unit when Ao is absent.

20 74. The Drug-Linker compound of claim 73 wherein M'-A'-Ao- has the structure of
Formula VIII:
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0O
Ra1
| N—R=2
R [C(RET) (R [HE]—Aq—§—
\\O/ N Y,
h'd
. 1 A or A1
Lp=M (Formula VIII)

wherein
Ao is an optional subunit of A, wherein —[C(Rbl)(Rbl)]m—[HE]— is A when Ag is absent

and is A; when A, is present so that A becomes -A-Ao-;
R and R independently are hydrogen or methyl;
R is hydrogen, methyl, ethyl or a Basic Unit (BU);
HE is an optional Hydrolysis Enhancer (HE) unit;
m is an integer ranging from 0 to 6;
each R™ independently is hydrogen, optionally substituted C;-Cs alkyl, optionally
substituted aryl or optionally substituted heteroaryl, or two R™ together with the carbon(s)
to which they are attached comprise a C3-Cy cycloalkyl or one R™ and HE together with
the carbon to which they are attached comprise a 5 or 6-membered cycloalkyl or a 5- or 6-
membered heterocycloalkyl and the other R is hydrogen, optionally substituted C;-Cg
alkyl, optionally substituted aryl or optionally substituted heteroaryl;
BU has the structure of -[C(RHRH-[CRHRH)],-NR*)R>), or an acid addition
salt thereof,
wherein subscript nis 0, 1, 2 or 3;
each R' independently is hydrogen or lower alkyl or two R' together with the
carbon to which they are attached comprise a C3-Cg cycloalkyl, and each R?
independently is hydrogen, optionally substituted C;-Cs alkyl, optionally substituted
aryl or optionally substituted heteroaryl, or two R* together with the carbon(s) to
which they are attached and any intervening carbons define a C;-Cs cycloalkyl, or one
R' and one R? together with the carbons to which they are attached and any
intervening carbons comprise a 5- or 6-membered cycloalkyl and the remaining R’
and R? are as defined;
R* and R” independently are hydrogen or optionally substituted C;-Cg alkyl
or together with the nitrogen to which they are attached comprise a 5- or 6-membered

heterocycloalkyl; and
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the wavy line indicates covalent bonding of A (or Ap) to the remainder of the Formula

V1T structure.

75. The Drug-Linker compound of claim 73 wherein M'-A'-Aq- of Formula I has the

5 structure of
0
H
| N H
0O [C(Rb1)(Rb1)]m[HE]—Ao—§—
— J
L'y =M’ M
b Aor Ay
O 1R22
N\
| N—-H R®

o) [C(R®)(R) I HE]—Ao—$—

u J
- ~

v =t
Ly =M AorAy

, or an acid addition salt thereof,

wherein R** and R* are each hydrogen or one of R R” is hydrogen and the other is
10 an acid labile carbamate protecting group; and subscript m is an integer ranging from O to

4.

76. The Drug-Linker compound of claim 75 wherein Ml—Al—Ao— of Formula I has the

structure of:

O
15 s
O ,R22
N\
| N——H R?
O
% (CHz>m—§J\J

or an acid addition salt therof,
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wherein subscript m is 0 or 4 and R** abd R” are each hydrogen or one of R* R”is

hydrogen and the other is —C(O)Ot-Bu.

77. The Drug-Linker compound of claim 67 wherein W of Q'is comprised or
consists of a peptide moiety having a peptide bond to J that is selectively cleavable by an
intracellular or regulatory protease in comparison to serum proteases wherein action of the
regulatory protease on W causes release of free tertiary amine-containing drug (D) from
the Drug-Linker Compound or a Ligand Drug Conjugate compound or N-acetyl-cysteine

Conjugate derived therefrom.

78. The Drug-Linker compound of claim 67 wherein W’ of Q’isa glycoside-bonded
carbohydrate, wherein the glycoside bond W’-E of Q’ provides for a cleavage site for a
glycosidase located intracellularly wherein action of the glycosidase on W’-E causes
release of tertiary amine-containing drug (D) from the Drug-Linker Compound or a

Ligand Drug Conjugate compound or N-acetyl-cysteine Conjugate derived therefrom.

79. The Drug-Linker compound of claim 77 wherein the peptide moiety of W is

comprised or consists of a dipeptide moiety having the structure of Formula VI:

o) R35
H
N ﬁ{
- N
H
R34

0 (Formula VI),

wherein R* is benzyl, methyl, isopropyl, isobutyl, sec-butyl, -CH(OH)CH3 or has the

CHQ—E—
A\
structure of N and R% is methyl, —(CH;)4-NHo,, -(CH,);NH(C=0)NH,, -
(CH»)sNH(C=NH)NH, or -(CH,),CO,H,
wherein the wavy bond to the dipeptide’s C-terminus indicates covalent bonding to J
of the arylene moiety of Formula IIA or IIB and the wavy bond to the dipeptide’s N-

terminus indicates covalent bonding to the remainder of W, if any such remainder is
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present, or to A, or a subunit thereof, when subscript a is 1 or to Ly, when a is 0, and

wherein the dipeptide’s bond to J is cleavable by a intracellular or regulatory protease.

80. The Drug-Linker compound of claim 79 wherein W' in Qisa carbohydrate
5 moiety that is glycoside-bonded to E, wherein the glycosidic bond is cleavable by an

intracellular glycosidase, and wherein W'-E has the structure of Formula VII:

OH
HO OH
R45 (0] E_é_
(Formula VII),
10 wherein the wavy line represents E bonded to one of V, Zl, Zz, or 7> when that

variable group is :C(R24), wherein E 1s —O-, -S- , or —N(R33)—, wherein R¥ is hydrogen or
methyl; and
wherein R® is —CH,0H or —-CO,H.

15 81. The Drug-Linker compound of claim 79 wherein the compound has the structure
of Formula IX:
0 R
H
N J V\
o A e ﬁ)k"‘ )Y \‘/ A 22
" |
R34 0 Z1 / D+
RS
R R® ,
(Formula IX)

wherein R’ is hydrogen or an electron donating group;
20 RYis hydrogen;
R’ is hydrogen, optionally substituted C;-Cg alkyl, or optionally substituted phenyl;
R* is methyl, isopropyl or -CH(OH)CH3;
R¥ is methyl, -(CH,);sNH(C=0)NH, or -(CH,),CO,H;
Jis -N(R™)-, wherein R* is hydrogen or methyl; and
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V and 7/ independently are =CH- or =N-.

82. The Drug-Linker compound of claim 80 wherein the compound has the structure

of Formula X:

0O
Ra1
| N_é R35 V 22 +
R [C(R“)(R“nm[HE] A, NY[L J}(
o) he# z1 R8 RY
AorA1
(Formula X)
wherein

the asterisk (*) designates chirality or absence thereof at the indicated carbon;

Ao is an optional subunit of A, wherein — [CR™HY(R")|n-[HE]- is A when A, is absent
and is A; when Ag is present so A becomes Aj-Ag;

Ris -H;

Ral is —H or a Basic Unit (BU), wherein BU has the structure of —CHz-N(Rzz)(RB), or
an acid addition salt thereof, wherein R?> and R* independently are hydrogen, methyl or
ethyl or both together with the nitrogen atom to which they are attached comprise a 5- or
6-membered heterocycloalkyl,

R™ is hydrogen;

subscript m is an integer ranging from 0 to 4;

cach R™ independently is hydrogen or optionally substituted C;-Cy alkyl;

HE is absent or is —C(=0)-;

R* is methyl, isopropyl or -CH(OIH)CHj;

R is -(CH,)sNH(C=0)NH,, o -(CH,),COH;

Jis -NH-;

V, 7! and 77 are =CH,-;

R’ is hydrogen or an electron donating group;

R® is hydrogen; and

R’ is hydrogen or methyl.

360

RECTIFIED SHEET (RULE 91)



WO 2016/040684 PCT/US2015/049494

83. The Drug-Linker compound of claim 79 wherein the compound has the structure

of Formula XI:
RQ
R8
D+
A V
—r -
Ly——A—A,——J \ /23
HO E ) R’
2
HO 0 > Q
HO RS )
5 (Formula XI)
wherein

Aj and Ao are independently selected subunits of A, wherein Ag is an optional
subunit of A (i.e., A; becomes A when Ao is absent and A is -Aj-Ao- when Ao is present);
E is -O- or -NH-;
10 Jis -N(R™)-, wherein R is hydrogen or methyl;
V and 7’ independently are =CH- or =N-;
R’ is hydrogen or an electron withdrawing group;
R® is hydrogen;
R’ is hydrogen, optionally substituted C;-Cs alkyl or optionally substituted phenyl;
15 and
R* is ~CO,H or -CH,OH.

84. The Drug-Linker compound of claim 83 wherein the compound has the structure

of Formula XII:
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0 R?
r A N R
R D*
| N—{—R=2 V—
R [C(RORO)—[HE]——A,——J 7
. ~ J/ \ /
© N HO 4
I E o
HO
o 3@
HO
R
(Formula XII)

wherein
the asterisk (*) designates chirality or absence thereof at the indicated carbon;

5 A and A are independently selected subunits of A, wherein A, is an optional subunit
of A, wherein —[C(Rbl)(Rbl)]m—[HE]— is A when A, is absent and is A; when Ag is present
so that A becomes A;j-Ao; wherein Ap when present corresponds in structure to an amine-
containing acid bonded to J through the C-terminal carbonyl of the amine-containing acid;

R is hydrogen;
10 R’ is hydrogen or an electron withdrawing group;
R is hydrogen or a basic unit (BU) wherein BU has the structure of —CH,-
N(RZZ)(RB), or an acid addition salt thereof, wherein R** and R* independently are
hydrogen, methyl or ethyl or both together with the nitrogen atom to which they are
attached comprise a 5- or 6-membered heterocycloalkyl;
15 R™ is hydrogen;
subscript m is an integer ranging from 1 to 5;
each R independently is hydrogen or optionally substituted C;-Cs alkyl;
HE is absent or is —C(=0)-;
R* is ~CO,H or ~CH,OH;
20 E is -O-;
Jis -NH-;
V and 7’ are =CH,-;
R¥is hydrogen; and
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R’ is hydrogen or methyl.

85. The Drug-Linker compound of claim 81 wherein Ao, when present, has the

structure of Formula XIII or Formula XIV:

(Formula XIII) (Formula XIV)

wherein the wavy line to the carbonyl moiety of either structure represents the point
of attachment of Apto W and wherein the wavy line to the amino moiety of either
structure represents the point of attachment of A, to Ay,

wherein K and L independently are C, N, O or S, provided that when K or L is O or S,
R* and R¥ to K or R* and R* to L are absent, and when K or L are N, one of R41, R* to

K or one of R43, R*

to L are absent, and provided that no two adjacent L. are independently
selected as N, O, or S;

wherein subscript q is an integer ranging from 0 to 12, and subsript r is an integer
ranging from 1 to 12;

wherein G is hydrogen, optionally substituted C;-C¢ alkyl, -OH, -ORG, -CO,H,
CO,RY, wherein R% is C;-Cg alkyl, aryl or heteroaryl, optionally substituted, or R"%,
wherein R™ is a suitable protecting group, -NH,, or -N(R®)(R"), wherein R®
independently selected is as previously defined or both R together with the nitrogen to
which they are attached comprises a 5- or 6-membered heterocycloalkyl or both R™
together form a suitable protecting group;

wherein R* is hydrogen or optionally substituted C;-Cg alkyl; R*-R* independently
are hydrogen, optionally substituted C;-Cs alkyl, or optionally substituted heteroaryl, or
both R”, R* together with the carbon to which they are attached comprise a C3-Cs

41 42
R

cycloalkyl, or R*', R* together with K to which they are attached when K is C, or R, R*

together with L to which they are attached when L is C, comprise a C;-Cg cycloalkyl, or

R and R*, or R*and R*®, or R* and R¥ together with the carbon or heteroatom to
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which they are attached and atoms intervening between those carbon and/or heteroatoms
comprise a 5- or 6-membered cycloalkyl or heterocycloalkyl, or
wherein Ao has a structure corresponding to alpha-amino, beta-amino or another

amine-containing acid.

86. The Drug-Linker compound of claim 84 wherein the indicated starred (*) carbon
is predominantly in the same absolute configuration as the alpha carbon of an L-amino acid

when that indicated carbon has chirality.

10 87. The Drug-Linker compound of any one of claims 69-86 wherein D" is a

quaternized tertiary amine-containing tubulin disrupting agent.

88. The Drug-Linker compound of claim 87 wherein the quaternized tubulin
disrupting agent D" is a quaternized tubulysin Drug Unit.
15
89. The Drug-Linker compound of claim 88 wherein the quaternized tubulysin Drug

Unit -D* has the structure of Formula DG_l’ or Formula Dg.1’;

R6  OR? R7A
VL 0 H
RS @)
O (Formula DG-I’)

o RZA R7A

R
*v; HL J\/K.)L
- RS R3 OH
20 0 (Formula DH_l’)
wherein the circle represents a S-membered nitrogen-heteroaryl and wherein the
indicated required substituents to that heteroaryl are in a 1,3-relationship with each other
with optional substitution at the remaining positions;
R** is hydrogen or optionally substituted alkyl or R** along with the oxygen atom to
25 which it is attached defines an O-linked substituent other than -OH;

R’ is hydrogen or optionally substituted alkyl;
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R4, R4A, R4B, R’ and R® are optionally substituted alkyl, independently selected;
R™ is optionally substituted aryl or optionally substituted heteroaryl;

R% is hydrogen or optionally substituted alkyl;

and subscript mis O or 1,

wherein the wavy line indicates covalent bonding of D* to LU".

90. The Drug-Linker compound of claim 88 wherein the quaternized tubulysin Drug

Unit —D™* has the structure of:

AN
7B
o R° ORA R )q
© § NJVK(/N 0
ki | Y, H y4
R4A RS RS
HO/gO

wherein Z is an optionally substituted lower alkylene or an optionally substituted
lower alkenylene;

subscript q, indicating the number of R™® substituent, is 1, 2 or 3;

each R™ is independently selected from hydrogen and an O-linked substituent; and

wherein the wavy line indicates covalent bonding of D to the remainder of the Drug-

Linker compound.

91. The Drug-Linker compound of claim 89 wherein the quaternized tubulysin Drug

Unit -D7 has the structure of:

. 0 RG RZA 5
N S
& Nig
5 | s/
R7

R4A 0 R5 R3

wherein R* is hydrogen or optionally substituted C;-Cg alkyl or R’ along with the
oxygen atom to which it is attached defines an O-linked substituent other than -OH;
R’ is optionally substituted C,-Cg alkyl;

R’ and R® are the side chain residues of natural hydrophobic amino acids;
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~NR)(R) is -NH(C;-Cs alkyl) or -NH-N(C-Cs alkyl),, wherein one and only one
(1-Ce alkyl is optionally substituted by —~CO,H, or an ester thereof, or by an optionally
substituted phenyl; and

wherein the wavy line indicates covalent bonding of D" to the remainder of the Drug-

Linker compound.

92. The Drug-Linker compound of claim 91 wherein -N(R")(R") is selected from the
group consisting of -NH(CH3), -NHCH,CH,Ph, and -NHCH,-CO,H, -NHCH,CH,CO,H
and —NHCH2CH2CH2COZH

93. The Drug-Linker compound of claim 90 wherein the quaternized tubulysin Drug

Unit =D has the structure of:
0 OR% R7A
® t N D
5 | /j)LN
reA O R® S H OH
RBA
O

94. The Drug-Linker compound of any one of claims 89-93 wherein the O-linked
substituent —OR** is other than —OH (i.e., R** is not hydrogen).

95. The Drug-Linker compound of claim 93 wherein the quaternized tubulysin Drug

Unit -D7 has the structure of:

R?B

R4A o OH

wherein R** is methyl;
R’ is H, methyl, ethyl, propyl, -CH,-OC(0)R*, -CH,CH(R®)C(O)R™ or -
CHR®)C(O)NHR™, wherein R** is C;-Cg alkyl and R*® is H or C;-Cg alkyl,

independently selected from R*; and
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-OR™ is an O-linked substituent selected from the group consisting of ~OR*, -
OC(O)RZB or —OC(O)N(RZB)(RZC), wherein R*® and R* are independently selected from
the group consisting of H, C;-Cs alkyl and C,-Cs alkenyl; and

R is hydrogen or —OH.

5
96. The Drug-Linker compound of claim 95 wherein the quaternized tubulysin Drug
Unit -D* has the structure of:
R7B
o) ORZA
® H )
N., N
N / N =
3 | N
w0 fL H
CHs R® OH
H,C
O or
2B
Fla R7B
,CHy
0O )
@ 0
N. N
_N i N =
N
A | S / H
CHs R? OH
H,C
O ?
10 wherein R and R? are independently selected from the group consisting of methyl,
ethyl, propyl and iso-propyl;
R*” is methyl, ethyl, propyl and iso-propyl or —OR™* is as previously defined;
R’ is methyl, ethyl or propyl; and
R’ is hydrogen or —OH.
15

97. The Drug-Linker compound of claim 95 wherein the quaternized tubulysin Drug

Unit -D* has the structure of:

O R7B
ﬁ H \ _N i
}LL/(|2H O F|<3 SfLH OH
3
HsC
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wherein R? is methyl, ethyl, propyl, iso-propyl, 3-methyl-prop-1-yl, 3,3-dimethyl-
prop-1-yl, or vinyl;

R'is methyl, ethyl or propyl; and

R"" is hydrogen or —OH.

98. The Drug-Linker compound of claim 97 wherein R™ is ~CHs, R is ~CH; and
R’® is H or —OH.

99. The Drug-Linker compound of any one of claims 89 to 96, wherein R is —

CH,CHs.

100. The Drug-Linker compound of claim 96 or 97 wherein R?®is —CH;, R’ is ~CH;
and R is H or —OH.

101. The Drug-Linker compound of claim 67 wherein the compound has the structure

of:
R7B
2A
S 0 OR o
(0] ® - H N
H (0] R35 H N/\n/ ‘u N /\>)LN
[ n-a—N N NO—/| 0 | s/ H
N CHy = \_ CHs OH
0O R34 0 0

wherein

R¥*is isopropyl and R¥ s —CHj3, isopropyl, -CH>CH,CH,NH(C=0)NH; or —
CH,CH,CO,H;

R is hydrogen or —OH; and

R* is C;-Cg alkyl, C,-Cgalkenyl, -OCH,0R*®, -C(=0)R*® or ~C(=0)NHR?®,
wherein R*® is hydrogen, or C;-Cg alkyL.

102. The Drug-Linker compound of claim 101 wherein

R* is isopropyl and R* is ~CHj, or ~CH,CH,CH,NH(C=0)NH;

R"® is hydrogen or —OH; and

R** is lower alkyl, -C(=0)R*® or —C(=0)NHR?®, wherein R*® is lower alkyl.

103. Drug-Linker compound of claim 67 wherein the compound has the structure of
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R7B

H I- "
0 0

wherein
R"® is hydrogen or —OH;
R™ is C;-Cg alkyl, C,-Cgalkenyl, -OCH,0R*®, -C(=0)R*® or ~C(=0)NHR?®,
5 wherein R* is hydrogen, or C;-Cg alkyl; and
R* is ~CO,H or -CH,OH.

104. The Drug-Linker compound of claim 103 wherein
R* is isopropyl and R* is ~CHj, or ~CH,CH,CH,NH(C=0)NH;
10 R™ s hydrogen or —OH; and
R** is lower alkyl, -C(=0)R*® or —C(=0)NHR?®, wherein R*® is lower alkyl.

105. The Drug-Linker compound of claim 103 or 104 wherein the compound has the

structure of

R7B
0] ORZA
NH, E@\_ Ho § 0o
H
< 0
O ‘\\OH
HO,C® Y "OH
15 OH

106. The Drug-Linker compound of any one of claims 81, 82 and 101-104wherein A
or —A1-Ao- 18 “CH(CH3)4(C=0)- or -CHy(CH,)4(C=0)NHCH,CH,(C=0)-.

20 107. The Drug Linker compound of any one of claims 89-95 wherein R** is —
C(O)CHj3, methyl, ethyl or propyl.
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108. The Drug-Linker compound of claim 87 wherein the quaternized tubulin

disrupting agent D" is a quaternized auristatin or dolastatin Drug Unit.

109. The Drug-Linker compound of claim 108 wherein the quaternized tubulin

disrupting agent -D™ is quaternized dolastatin 10 or dolastatin 15.

110. The Drug-Linker compound of claim 108 wherein the quaternized auristatin

Drug unit -D* has the structure of Dy’ or Dy’

R™ o) R16 CHy R18
RY ¢ H N
\N N Npis
=] | )
R R R L5
R Ry7 o R17 0

o)
(Dr)
R'2 0 R16 CHa R18 o
Rm\ﬁ N N N R
% N :
|le1 4§ R® R I|?15 Ry, 5 R17 0 -
(Dr)

wherein R'"and R'" are independently C;-Cg alkyl;

R is hydrogen, Cy-Cs alkyl, C;-Cg cycloalkyl, aryl, -Xl-aryl, -Xl-(C3-C3 cycloalkyl),
C5-Cg heterocycle or -Xl-(C3-C3 heterocycle);

R" is hydrogen, C;-Cs alkyl, C3-Cs cycloalkyl, aryl, -X'-aryl, -X'-(C5-Cs cycloalkyl),
(C5-Cg heterocycle and -Xl-(C3-C3 heterocycle);

R"is hydrogen or methyl;

or R"” and R taken together with the carbon to which they are attached comprise a
(5-Cs cycloalkyl;

R is hydrogen or C;-Cyg alkyl;

R'® is hydrogen, C;-Cg alkyl, Cs-Cs cycloalkyl, aryl, -X '-aryl, -X'<(C3-Cs cycloalkyl),
(5-Cs heterocycle and —Xl-(C3—Cg heterocycle);

R'” independently are hydrogen, -OH, C;-Cg alkyl, C3-Cy cycloalkyl and O-(Cy-Cg
alkyl);

R"%is hydrogen or C;-Cs alkyl;
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R" is —CR"M),~CR")—aryl, -C(R"*),-C(RP*),~(C5-Cg heterocycle) or
—C(ngA)z—C(Rl9A)2—(C3—Cg cycloalkyl); R* is aryl or C3-Cg heterocycle; wherein R s
hydrogen, C;-Cs alkyl or —OH;

R¥ is hydrogen, C;-Csp alkyl, aryl, C5-Cs heterocycle, -(R*70),-R*, and -(RY0),,-

5 CHR")

subscript m is an integer ranging from 1-1000;

RY is C5-Cy alkyl;

R*is hydrogen or C;-Cg alkyl;

R* independently are -COOH, —(CH,),-N(R™)5, =(CH,)s-SO3H, or ~(CH,),-SO5-Cy-

10 Cs alkyl;

RY independently are C;-Cs alkyl, or —(CHa),-COOH;

Zis 0, S, NH, or NR*, wherein R* is C;-Cg alkyl;

X'is C1-Cyp alkylene; and

subscript n is an integer ranging from O to 6;

15 wherein the wavy line indicates covalent bonding of D* to the remainder of the Drug-

Linker compound.

111. The Drug-Linker compound of claim 110 wherein the compound has the
structure of:

20

OH

0
H H
@
QO 0 m m@%&%N@
H 0] Me OMe O OMe O

[ n-a-N /HTHN

- N

: H

34 0

0 R

kl

0

o9 H
@ N, N
0 - /@/\/N\ ﬁ'}l \)kOH

H 0 Me OMe O OMe O
N—A— HN
[i AL
= 0]

or

O R34

\—/

N
0
H H
oD /©/\/N\ 0 I\'T/lle OMeO  OMe O r\©
| N—A—N\)LNHHN N s
:H —
~34 0

0 R

wherein

25 R* is isopropyl and R* is ~CH;, -CH,CH,COOH or ~CH,CH,CH,NH(C=0)NH,.
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112. The Drug-Linker compound of claim 111 wherein the compound has the

structure of:

2o ey

m?% A e

5 R34 ,
Ay e
Q ‘§:NH2 R34 /©/\ /fLMe OMe O OMe O \@
b Q”j%ﬁm%%r@
R3“ .
; @ﬂﬁ SR LA RS
| N—CH,~(CH,) m—n/
0 o ,
e e
: @” SRR n
[I\;N CH,~(CHy), m—[( R34 \O
o ar @rj/w o ire
QN CH,- (CHz)m——[( H
10 0 o

wherein the subscript m is 4.

113. The Drug-Linker compound of claim 110 wherein the compound has the

structure of:

372

RECTIFIED SHEET (RULE 91)



WO 2016/040684 PCT/US2015/049494

OH

0
0
H H H
N-A—N ® )
Eﬁ Nj:(“ : D?WNOYLWN
v o N o Me OMeO  OMeO
~"NoH

R45

OH

0
0 0
H H H
N-A—N ® )
5 o /N0 Me OMeO  OMeO =
OH

OH or

0
| N—A—H ® H i N H
R f ) Q0
0 0 0 Me OMe O OMeON, s
\—/
- OH

OH

wherein R* is —CO,H or CH,OH.

114. The Drug-Linker compound of claim 113 wherein the compound has the

structure of:;

0

NH,
5 d W /N\ 4, '}l
OO 0 Me OMeO OMe O
Y OH

R45

OH
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o]
NH,
| N<§;H 0
H H H
N N ® N, N N
o d Y X (N \;)kOH
Oo o] Me OMeO OMe O \@
: OH

R45

OH

o]

NH,
- ;H H @ H i N H
0 0 \/Y A "N
0 0 Me OMe O OMe O
0 NS
\—/
45 Y OH

OH

0
| N-CHo~(CHn—" N " N
OD/\/\O/iLl\llle OMe O OMeOﬁ\O
0 o)
lou
457 " NOH

OH

? o

N o § 1 P
| N=CHy~(CHy)y— NN N N Som
0 /N5 Me OMe O OMe O =
0 0 \©
45 ; OH

OH or

0
| N=CHy=(CH)—" N “r""°N
0 /N0 Me OMeO  OMeO A
0 0 N\_/S
<"~ OH

OH

wherein R* is ~CO,H or -CH,OH; and subscript m is 4.
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