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QUATERNIZED NICOTINAMIDE ADENINE DINUCLEOTIDE
SALVAGE PATHWAY INHIBITOR CONJUGATES

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Application Nos.
62/490,733, filed April 27, 2017 and 62/573,987, filed October 18, 2017, both of which

are incorporated by reference 1n their entireties.

BACKGROUND OF THE INVENTION

[0002] The 1invention relates to Ligand-Drug Conjugates for targeted delivery of
compounds that inhibit intracellular production of nicotinamide adenine dinucleotide
(NAD) within abnormal cells that are associated with a given disease state. Abnormal
cells, which typically are abnormal mammalian cells, have increased energy demands 1n
comparison to normal cells distant from the site of the abnormal cells due to their
persistent or heightened metabolic activity. The ATP levels for meeting those demands
are reliant on commensurate levels of NAD™ tor shuttling electrons 1n the oxidative
phosphorylation and glycolytic pathways, both of which contribute to ATP production 1n
eukaryotic cells. In addition to meeting the increased energy demand, continuous
production of NAD™ 1s required due to turnover of that cotactor by various intracellular
enzymes, including poly (ADP ribose) polymerases (PARPs), mono (ADP ribose)
transferases (ARTs) and sirturins. Cancer cells, which are one type of abnormal cells, are
thought to be particularly sensitive to disruptions 1n maintaining intracellular
concentrations of NAD™ for supporting their energy demands due to significantly
increased turnover of that cofactor in comparison to normal cells distant from the site of
the cancer cells. That greater sensitivity may also be attributed to greater reliance of those
abnormal cells on the glycolytic pathway for producing ATP 1nstead ot oxidative
phosphorylation, the former of which 1s less efficient at that task, even when those cancer
cells are not under hypoxic conditions.

10003 ] Intracellular concentrations of NAD* 1n eukaryotic cells are produced either
by a de novo pathway starting from tryptophan or more etficiently through salvage
pathways by uptake of pyridine-containing precursors, such as nicotinic acid, nicotinamide

and nicotinamide ribose, from the diet or reuse ot these compounds subsequent to the
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activities of NAD™ -consuming enzymes. Nicotinamide 1s salvaged preferentially over
nicotinic acid in mammalian cells for intracellular replemishment of NAD™, the rate
limiting enzyme for which 1s nicotinamide phosphoribosyltransterase (NAMPT).
NAMPT synthesizes nicotinamide mononucleotide (NMN) from nicotinamide and 5-
phospho-a-D-ribose 1-diphosphate (PRPP), which 1s tollowed by conversion of NMN to
NAD™ by nicotinamide mononucleotide adenylyl transferase. Inhibition of NAD™
synthesis through the salvage pathway should deplete intracellular NAD™ due to 1ts
consumption by the aforementioned enzymes that use 1t as a substrate. Inhibition of
NAMPT 1n cancer cells to a sufficient extent should then cause a drop 1n intracellular
concentration of ATP to levels that are no longer sutficient for sustaining the continued
metabolic activity of these abnormal cells, which should then lead to their death.

[0004] Due to its central role in the salvage pathway and the greater sensitivity of
cancer cells to disruptions 1n intracellular concentrations of NAD™, which interferes with
maintaining sutficient levels of ATP for supporting their heightened or persistent
metabolic activity, targeting of NAMPT by small molecule mimetics of nicotinamide has
been explored for the treatment of cancer. As with cancer cells, inflammatory cells, such
as polymorphonucleate cells (PMNC) and neutrophils, having persistent activation in
inflammatory disease states, such as rheumatoid arthritis, lupus erythematosus and
inflammatory bowel diseases, also show elevated NAMPT mRNA and/or protein levels
for maintaining sufficient levels of NAD to support the continued metabolic activities of
these abnormal cells. Thus, NAMPT 1nhibitors may also be usetul 1n treating those
diseases. However, cytotoxicity towards normal cells, including thrombocytopenia,
anemia, hyperglycemia and electrolyte dystunction, has resulted in repeated failures 1n
developing NAMPT 1nhibitors as therapeutic agents for treating any disease state when
administered as a free drug.

[0005] Therefore, there 1s a long- standing, unmet need in the art for improving the
tolerability, which 1s typically retlected by an increase 1n therapeutic index, of NAMPT
inhibitor (NAMPT1) compounds for treatment of disease states attributable to abnormal
cells that have a heightened and/or continual demand for ATP, which needs to be
supported by commensurate intracellular concentrations of NAD™. Ligand Drug
Conjugates described herein corresponding to or incorporating a NAMPTi1 compound as a
quaternized Drug Unit (D™) and whose Ligand Unit targets those abnormal cells, or the

vicinity of such cells, addresses that unmet need.
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SUMMARY OF THE INVENTION

[0006] Principle embodiments of the invention are Ligand Drug Conjugate

compositions represented by Formula 1:
Lo

/_J%

|_ LR_Bb Aa_W_Y_D+

(Formula 1)
10007 ] or a salt thereof, preferably a pharmaceutically acceptable salt thereof, wherein
L 1s a Ligand Unit; W 1s a Peptide Cleavable Unit and Y 1s a self-immolative Spacer Unit
comprised of a PAB or PAB-type moiety, or W-Y 1s replaced by a Glucuronide Unit of
formula —Y(W’), wherein W’ represents a carbohydrate moiety with glycosidic bonding to
Y through an optionally substituted heteroatom, wherein Y 1s as previously defined; D™ 1s
a quaternized NAMPT Drug Unit covalently attached to the remainder of the Formula 1
composition structure through a quatermzed skeletal aromatic nitrogen atom of an
optionally substituted Cs-Ca4 heteroaryl, or a quaternized skeletal non-aromatic nitrogen
atom of a partially unsaturated or partially aromatic optionally substituted Co-Co4
heterocyclyl,
10008 ] wherein non-enzymatic or enzymatic action on W/W’ of a drug linker moiety
of a Ligand Drug Conjugate compound of the composition 1initiates release of the
quaternized NAMPT Drug (D) Umt as a NAMPT1 compound comprised of an optionally
substituted Cs-Coq or Co-Co4 heteroaryl having a skeletal non-quaternized aromatic
nitrogen atom corresponding to the previously quaternized skeletal mitrogen atom; and
wherein the Ligand Drug Conjugate compound 1s represented by Formula 1 1n which
subscript p 1s replaced by p’;
[0009] Lr 1n the Ligand Drug Conjugate 1s a primary linker that interconnects the
Ligand Unit and quaternized Drug Unit through Lo, wherein Lo 1s an optional secondary
linker that 1s present; subscripts a and b independently are O or 1, indicating the absence or
presence, respectively, of A or B; subscript nis 1, 2, 3 or 4; A 1s an first optional Stretcher;
B 1s a Branching Unit that 1s present, when subscript b 1s 1 and subscript n1s 2, 3 or 4, or

B 1s absent so that subscript b 1s O, when subscript n1s 1, wherein each of A and B 1s an

3
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independently selected single unit or 1s optionally comprised or consists of two, three or
four independently selected subunits; and subscript p 1s a number ranging from 1 to 24 and
subscript p’ 1s an integer ranging from 1 to 24.

[0010] In some aspects, the Ligand Unit of a Ligand Drug Conjugate composition or
compound thereof 1s that of an antibody, thereby defining an Antibody Drug Conjugate
(ADC) composition or compound, and the targeted moiety recognized by its targeting
antibody Ligand Unit 1s an cell-surface antigen of abnormal cells, wherein the targeted
antigen so bound from said recognition 1s capable of cellular internalization of a Ligand
Drug Conjugate compound of the composition, wherein the antigen 1s typically present on
the abnormal cells 1n greater copy number 1n comparison to that of normal cells distant
from the site of the abnormal cells.

[0011] In other aspects, the antibody Ligand Unit of a Ligand Drug Conjugate
composition or compound thereot recognizes an antigen present within the vicinity of
abnormal cells 1n which the antigen 1s typically present 1in greater copy number 1n
comparison to that of normal cells distant from the site ot the abnormal cells, wherein
bonding to the targeted antigen culminates in release of the quaternized NAMPT Drug
Unit as a NAMPTi1 compound 1n proximity to the abnormal cells, which 1s followed by
entry of the NAMPT1 compound from that release into the abnormal cells.

[0012] In any one of those aspects, a quaternized NAMPT Drug Unit 1s released trom
a Ligand Drug Conjugate compound of the composition as a NAMPTi compound within
abnormal cells, or 1s released 1n the vicinity of the abnormal cells targeted by the Ligand
Drug Conjugate, so as to exert a therapeutic effect due intracellular inhibition of NAMPT
in the abnormal cells.

[0013] In some aspects a quaternized NAMPT Drug Unit (D7) 1s represented by the

general structure of:

§—Hy " —DA—Iy—Th

[0014] in salt form, preferably in pharmaceutically acceptable salt form, Hn"1s a
quaternized NAMPT Head Unit as the quaternized component of D™ wherein the
optionally substituted Cs-Ca4 heteroaryl or partially unsaturated or partially aromatic
optionally substituted Co-Co4 heterocyclyl of that component 1s comprised of a 5- or 6-

membered nitrogen-containing partially unsaturated or heteroaromatic ring system, a



10

15

20

25

30

CA 03060206 2015-10-15

WO 2018/201087 PCT/US2018/030018

skeletal nitrogen atom of which 1s the site of quaternization to Lo, as indicated by the
wavy line to Hx™;

[0015] DA 1s a Donor-Acceptor Unit wherein the Donor-Acceptor Unit 1s or 18
comprised of a hydrogen bond donor or acceptor functional group and 1s bonded to a
carbon skeletal atom at position 2 or 3 of the 5-membered nitrogen-containing partially
unsaturated or heteroaromatic ring system or at position 3 or 4 of the 6-membered
nitrogen-containing partially unsaturated or heteroaromatic ring system, with optional
formal cyclization of DA back to an adjacent skeletal carbon atom of the 6-membered
nitrogen-containing ring system through an introduced optionally substituted non-aromatic
carbon atom or an optionally substituted nitrogen, oxygen or sulfur atom resulting 1n a
partially unsaturated, partially aromatic or fully aromatic 6,5- or 6,6-fused ring system,
[0016] wherein said bonding of DA 1s in relation to a skeletal nitrogen atom of the 3-
or 6 membered nitrogen-containing ring system and wherein said formal cyclization to the
adjacent carbon atom of the 6-membered nitrogen-containing ring system substantially
retains the hydrogen bonding ability of the donor or acceptor functional group of DA 1n
absence of said formal cyclization;

[0017] In 1s a NAMPT Interconnecting Unit, wherein the NAMPT Interconnecting
Unit is or is comprised of -X!-[C(=0)]o.1-, —X!-S(=0)1 2-, —X*-Cs-C24 arylene-[C(=0)]o.1-,
—X?-C-Caq arylene-[S(=0)1.2]0.1, -X*-C6-Coq arylene-O-, -X>-Cs-Coq heteroarylene-
[C(=0)o0.1]-, —X*-C5-Ca4 heteroarylene-[S(=0)12]o.1, -X*-Cs-C»4 heteroarylene-O- or -X*-
(C3-Cyo heterocyclo-[C(=0)o.1]-, wherein the arylene, heteroarylene and heterocyclo are
optionally substituted; and wherein X' is optionally substituted Cs-C7 alkylene; and X? is
absent or 1s an optionally substituted C;-C4 alkylene;

[0018] Tn 1s a NAMPT Tail Unit, wherein the NAMPT Tail Unit 1s or 1s comprised of
an optionally substituted amino-alcohol residue or a carboxylic acid-alcohol residue, the
amino nitrogen or carbonyl carbon of which 1s bonded to In, or

[0019] T 1s or 1s comprised of an optionally substituted benzamide moiety, the
amide nitrogen atom of which 1s bonded to In with optional cyclization of that atom back
to In or to the remainder of T, or

[0020] Tn 1s or 1s comprised of an optionally substituted aryl or biaryl moiety, an
aromatic skeletal atom of which 1s bonded to In, or to the remainder of Tx; and

[0021] wherein Tn or the remainder thereof 1s bond to In, wherein said remainder, if
present, 1s an optionally substituted C»-C7 heteroalkylene or an optionally substituted Cs-

Ce heterocyclo, and
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[0022] wherein enzymatic action on W/W’ of a drug linker moeity of a Ligand Drug
Conjugate compound of the composition 1nitiates release of the quaternized NAMPT Drug
(D") Unit as a NAMPT1 compound of formula Hx-DA-IN-Tn, wherein Hn 1s a NAMPT
Head Unit that 1s a fully aromatic optionally substituted Cs-Co4 or Co-Co4 heteroaryl
comprised of a 5- or 6-membered nitrogen-containing heteroaromatic ring system, with
optional cyclization of DA to an adjacent skeletal carbon atom of the heteroaryl, and the
other variable groups are as previously defined; and

[0023] wherein Hn- or Hy-DA- of the NAMPT1 compound is capable of interacting
with enzymatically competent NAMPT homodimer at 1ts nicotinamide binding site.
10024] Those and other aspects of quaternized NAMPT Drug Units are further
described by the embodiments of the invention.

[0025] Other principle embodiments ot the invention provide for compounds

commonly referred to as Drug Linker compounds having the structure of Formula I:

Lo
A

| g —B,—+A,—W—Y—D"

(Formula I)

10026] or a salt thereot, including pharmaceutically acceptable salts thereof, wherein
Lr’ 1s a primary linker ot the Drug Linker compound having a functional group capable of
forming a covalent bond to a targeting moiety that becomes the Ligand Unit of a Ligand
Drug Conjugate compound of Formula 1 1n which subscript p 1s replaced by subscript p’,
wherein the other variable groups are as defined for that formula; and wherein non-
enzymatic or enzymatic action on W/W’ of the Drug Linker compound or of a drug linker
moiety of a Ligand Drug Conjugate compound prepared from the Drug Linker compound
initiates release of the quaternized NAMPT Drug (D*) Unit as a NAMPT1 compound
comprised of an optionally substituted Cs-Co4 or Co-Co4 heteroaryl having the previously
quaternized skeletal mitrogen atom with optional cyclization of DA to an adjacent skeletal
carbon atom of the heteroaryl for those instances 1n which the released NAMPT1
compound has the formula of Hn-DA-IN-Tn tor which the variable groups are as

previously defined.
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[0027] Quaternization of a NAMPTi1 compound or an intermediate thereof having an
optionally substituted Cs-Ca4 heteroaryl capable of quaternization for conjugation to a
targeting agent to provide a Ligand Drug Conjugate compound of Formula 1 obviates the
need for a preexisting handle on the compound or introducing a handle into the compound
for that purpose, the latter of which could negatively impact the biological activity of the
released parent NAMPT compound so modified.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Figure 1 shows variation over time (days) in tumor volume (mm?) in a L540cy
xenograft model post tumor implant 1in untreated SCID mice 1n comparison to those
treated with 1 mg/Kg (1.p.) Antibody Drug Conjugates (8 quaternized NAMPT Drug
Units/Ab) prepared from chimeric antibody cAC10, which targets Ag2 (CD30) expressed
by the implanted tumor cells of the xenogratt model, prepared from Drug Linker

compounds 35, 12 and 26.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Definitions

[0030] 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, 1n those definitions and
throughout this specification, the terms "a" and "an" mean one or more and the term "or"
means “and/or” where permitted by context. Thus, as used 1n the specification and the

' 1t

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

[0031] At various locations in the present disclosure, e.g., in any disclosed
embodiments or 1n the claims, reference 1s 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” 1s used interchangeably with the
term “comprising’” and are to be interpreted 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
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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 manutfacture or methods that "consist of”" a component
or step are closed and they would not include or read on those compositions or methods
having appreciable amounts of an additional component(s) or an additional step(s).
Furthermore, the term “‘consisting essentially of”” admits for the inclusion of unrecited
elements that have negligible or no material etfect on the functionality of the disclosed
compositions, devices, articles of manufacture or methods for its intended purpose as
turther defined herein. The section headings used herein are for organizational purposes
only and are not to be construed as hmiting the subject matter described. Unless otherwise
indicated, conventional methods of mass spectroscopy, NMR, HPLC, protein chemuistry,
biochemistry, recombinant DNA techniques and pharmacology are employed.

[0032] “About” as used herein when used 1in connection with a numeric value or
range of values, which are 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 1n measuring, determining or deriving the particular property.
Specifically, the term "about” when used 1n this context, indicate that the numeric value or
range of values can vary by 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.9%, 0.8%,
0.7%, 0.6%, 0.5%, 0.4%, 0.3%, 0.2%, 0.1% or 0.01% of the recited value or range of
values, typically by 10% to 0.5 %, more typically by 5% to 1%, while still describing the
particular property.

[0033] When used as a modifier to subscript p in formulae of Ligand Drug
Conjugates, defined herein as indicating the average number of quaternized Drug Units or
quaternized drug linker moieties 1n a distribution of Ligand Drug Conjugate compounds 1n
a Ligand Drug Conjugate composition, the term “about” represents the variations in drug
loading typically expected 1n the art for the preparation of these compositions. In one
example, when conjugation 1s to cysteine residues from reduced interchain disulfide bonds
of an antibody, which provides eight potential sites of conjugation, and a desired drug
loading of 4 1s desired, compositions will often be obtained having minor amounts of
higher loaded and lower loaded Conjugate compound species, with the later sometimes
including unconjugated antibody. In that instance compositions may be obtained

characterized by subscript p ranging from 3.5 to 4.4, or from 3.6 to 4.3, or from 3.8 to 4.2.

8
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In another example when all eight cysteine residues from interchain disulfide bond
reduction are to be conjugated by using an excess of Drug Linker compound then Ligand
Drug Conjugate compositions are typically obtained that can only have minor amounts of
lower loaded Conjugate compound species in which only a negligible amount of
unconjugated antibody 1s present. In that instance Conjugate compositions may be
obtained characterized by subscript p ranging from 7.5 to 8, from 7.6 to &, from 7.7 to 8,
from 7.8 to 8 or from 7.9 to &.

[0034] “Essentially retains”, “essentially retaining” and like terms as used herein
refers to a property, characteristic, function or activity of a compound or composition or
moiety thereof that has not detectably changed or 1s within experimental error of
determination of that same activity, characteristic or property ot a compound or
composition or moiety of related structure.

[0035] “Substantially retains”, “substantially retaining” and like terms as used herein
refers to a measured value of a physical property or characteristic of a compound or
composition or moiety thereof that may be statistically ditferent from the determination of
that same physical property of another compound or composition or moiety of related
structure, but which such difference does not translate to a statistically significant or
meaningful difference 1n biological activity or pharmacological property 1n a suitable
biological test system for evaluating that activity or property (1.e., biological activity or
property 1s essentially retained). Thus the phrase “substantially retains™ 1s made 1n
retference to the effect that a physical property or characteristic of a compound or
composition has on a physiochemical or pharmacological property or biological activity
that 1s explicitly associated with that physical property or characteristic.

[0036] “Negligibly” or “negligible” as used herein 1s an amount of an impurity below
the level of quantification by HPLC analysis and 1f present represents from about 0.5% to
about 0.1 w/w% or less of the composition that it contaminates. Depending on context
those terms may alternatively mean that no statistically significant difference 1s observed
between measured values or outcomes or are within experimental error of the
instrumentation used to obtain those values. Negligible differences 1n values of a
parameter determined experimentally do not imply that an impurity characterized by that
parameter 1s present 1n negligible amount. Likewise, a negligible outcome due to the
presence of an impurity does not imply that the impurity 1s present in negligible amount.

[0037] “Predominately containing”, “predominately having” and like terms as used

herein refers to the major component of a mixture. When the mixture 1s of two

9
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components, then the major component represents more than 50% by weight of the
mixture. With a mixture ot three or more components the predominant component 1s the
one present 1n greatest amount 1n the mixture and may or may not represent a majority of
the mass of the mixture.

[0038] “Electron-withdrawing group” as the term 1s used herein refers to a functional
group or electronegative atom that draws electron density away from an atom to which 1t
1s bonded either inductively and/or through resonance, whichever 1s more dominant (1.e., a
functional group or atom may be electron donating through resonance but may overall be
electron withdrawing inductively), and tends to stabilize anions or electron rich moieties.
The electron withdrawing effect 1s typically transmitted inductively, albeit 1n attenuated
form, to other atoms attached to the bonded atom that has been made electron deficient by
the electron withdrawing group (EWG) thus increasing the electrophilicity or decreasing
the nucleophilicity of a more remote reactive center.

[0039] An electron withdrawing group 1s typically selected from the group consisting
of -C(=0)R?, -CN, -NO>, -CX3, -X, -C(=0)OR’, -C(=0)NH2a, -C(=0)N(R")RP, -
C(=0)R’, -C(=0)X, -S(=0)2R?, -5(=0)20R’, -SO3H2, -S(=0)2NH2, -S(=0)2N(R")RP, -
POsHs, -P(=0)(OR’)(ORP),, -NO, -NH>, -N(R’)(R°P), -N(R°P)3", and salts thereof,
wherein X 1s -F, -Br, -Cl, or -1, and wherein R’ 1s hydrogen or R°P, wherein R 1s selected
from a grouping as described elsewhere tor optional substituents, and 1n some aspects are
independently selected from the group consisting of C1-Ci2 alkyl, C;-Cg alkyl, C1-Cg alkyl
C1-Caalkyl, Cs-Co4 heteroaryls, Cs-Cio heteroaryls, Cs-Ce heteroaryl, Ce-Ca4 aryls and Ce-
Cio aryls and 1n other aspects are independently selected from the group consisting of C;-
Ce alkyl and phenyl. An EWG can also be an aryl (e.g., phenyl) or heteroaryl depending
on 1ts substitution and certain electron deficient heteroaryl groups (e.g., pyridine). Thus,
1n some aspects an “‘electron withdrawing group” further encompasses electron deticient
(Cs5-Co4 heteroaryls, and Ce-Coq aryls that are further substituted with electron withdrawing
substituents. More typically, an electron withdrawing group 1s selected from the group
consisting of -C(=0)RP, -CN, -NO», -CX3, and —X, wherein X 1s halogen, independently
selected typically from the group consisting of —F and —C1 and RP 1s C1-Cg alkyl or
phenyl. Depending on its substituents, an optionally substituted alkyl moiety may also be
an electron withdrawing group and thus 1n such cases aspects would be encompassed by
the term for an electron withdrawing group.

[0040] “Electron donating group™ as the term 1s used herein refers to a functional

group or electropositive atom that increases electron density of an atom to which 1t 1s

10



10

15

20

25

30

CA 03060206 2015-10-15

WO 2018/201087 PCT/US2018/030018

bonded either inductively and/or through resonance, whichever 1s more dominant (1.e., a
functional group or atom may be electron withdrawing inductively but may overall be
electron donating through resonance), and tends to stabilize cations or electron poor
systems. The electron donating effect 1s typically transmitted through resonance to other
atoms attached to the bonded atom that has been made electron rich by the electron
donating group (EDG) thus increasing the nucleophilicity or decreasing the
electrophilicity of a more remote reactive center. Typically, an electron donating group 1s
selected from the group consisting of —OH, -OR’, -NH> -NHR’ and N(R")2, wherein each
R’ 1s hydrogen or R°? wherein R are independently selected C;-Ci» alkyl, typically C;-Ce
alkyl. Depending on their substituents, a Cs-Co4 aryl, Cs-Co4 heteroaryl or unsaturated Cs-
Ci2 alkyl moiety may also be an electron donating group, and 1n some aspects such
moieties are encompassed by the term for an electron donating group.

10041 ] "Moiety" as used herein means a specitied segment, fragment or functional
group of a molecule or compound. Chemical moieties are sometimes 1indicated as chemical
entities that are embedded 1n or appended to (1.e., a substituent or variable group of) a
molecule, compound or chemical formula.

10042] Unless indicated otherwise, for any substituent group or moiety described
herein by a given range of carbon atoms, the designated range means that any individual
number of carbon atoms 1s described. Thus, reference to, e.g., “optionally substituted C;-

C4 alkyl” or “optionally substituted C»-Cg alkenyl™ specifically means thata 1, 2, 3 or 4

carbon alkyl moiety, optionally substituted, as defined herein, 1s present, ora 2, 3,4, Sor 6
carbon alkenyl moiety, optionally substituted, as defined herein, 1s 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 1somers, whether substituted or
unsubstituted. Thus, when an alkyl moiety 1s substituted, the numerical designations refer
to an unsubstituted base moiety and are not intended to include alkyl carbon atoms not
directly attached to the base moiety that may be present in the substituents of that base
moiety. For esters, carbonates, carbamates and ureas as defined herein that are 1dentified
by a given range of carbon atoms, the designated range includes the carbonyl carbon of the
respective functional group. Thus, a C; ester refers to a formate ester and a C; ester refers
to an acetate ester.

10043 ] The organic substituents, moieties and groups described herein, and for other

any other moieties described herein, usually will exclude unstable moieties except where
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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 1n those
having a pentavalent carbon are specifically excluded.

10044 ] “Alkyl” as used herein, by itself or as part of another term, unless otherwise
stated or implied by context, refers to methyl or a collection of contiguous carbon atoms,
one of which 1s monovalent, wherein one or more of the carbon atoms are saturated (1.e., 18
comprised of one or more sp’ carbons) and are covalently linked together in normal,
secondary, tertiary or cyclic arrangements, 1.e., 1n a linear, branched, cyclic arrangement or
some combination thereof. When the contiguous saturated carbon atoms are 1n a cyclic
arrangement such alkyl moieties are, 1n some aspects, referred to as carbocyclyls as further
defined herein.

[0045] When referring to an alkyl moiety as a substituent to a Markush structure or
another organic moiety, the alkyl 1s singly bonded to the Markush structure or other
organic moiety with which it is associated through a sp® carbon of the alkyl substituent.
An alkyl substituent, as used herein, therefore contains at least one saturated moiety and
may also contain one or more unsaturated moieties or groups. Thus, an alkyl substituent
may additionally contain one, two, three or more, typically 1, 2 or 3, more typically 1 or 2
independently selected double and/or triple bonds to define an unsaturated alkyl
substituent, and may be substituted (1.e., optionally substituted) by other moieties as
defined herein for optional substituents excluding alkyl, arylalkyl, heteroarylalkyl, alkenyl
and alkynyl. A saturated, unsubstituted alkyl substituent contains saturated carbon atoms
(i.e., sp’ carbons) and no sp” or sp carbon atoms. An unsaturated alkyl substituent contains
at least one saturated sp’ carbon atom that is monovalent for its site of attachment to the
Markush structure or other organic moiety with which it is associated and at least two sp~
or sp carbon atoms that are 1n conjugation with each other.

[0046] Unless otherwise indicated or implied by context, the term "alkyl"” will
indicate a saturated, non-cyclic hydrocarbon radical, wherein the hydrocarbon radical 1s
methyl or has the indicated number of covalently linked saturated carbon atoms, e.g., “Ci-
Cs alkyl” or “C1-C6 alkyl” means a saturated alkyl moiety or group containing 1 saturated
carbon atom (1.e., 1s methyl) or 2, 3, 4, 5 or 6 contiguous, non-cyclic saturated carbon
atoms and “C;-Cg alkyl” refers to a saturated alkyl moiety or group having 1 saturated
carbon atom or 2, 3, 4, 5, 6, 7 or 8 contiguous saturated, non-cyclic carbon atoms. The

number of saturated carbon atoms 1n an alkyl moiety or group, unless otherwise specified,
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ranges from 1 to 50, 1 to 30, typically from 1 to 20, or 1 to 12, and more typically from 1
to 8, 1 to 6 or 1 to 4. In some aspects, alkyl refers to a saturated a C;-Cg alkyl, and 1n other
aspects 1s a saturated C1-Ce or a saturated C1-C4 alkyl moiety, with the latter sometimes
referred to as lower alkyl. When the number of carbon atoms 1s not indicated, a saturated
alkyl moiety, group or substituent has from 1 to 8 saturated carbon atoms and an
unsaturated alkyl moiety, group or substituent has a total of 1 to 8 saturated and
unsaturated non-aromatic carbon atoms 1n which at least one carbon atom 1s monovalent
sp> carbon atom and is otherwise fully saturated. In some aspects, an alkyl moiety is
unsubstituted and 1n other aspects 1t 1s substituted with 1 to 4, typically 1 to 3, or 1 or 2
independently selected moieties as defined herein, including substituents as defined herein
for optional substituents, excluding alkyl, arylalkyl, heteroarylalkyl, alkenyl or alkynyl.
When an alkyl moiety 1s unsaturated such moieties encompass saturated alkyl moieties
other than methyl as described herein, but containing within the contiguous carbon chain
double and/or triple bond functional group(s), typically one such functional group, and
typically are unsaturated Cs-Ci2 moieties, and more typically are unsaturated Cs-Cg
moieties or unsaturated C3-Ceg alkyl moieties and may be unsubstituted or similarly
substituted (1.e., optionally substituted) at the saturated and/or unsaturated carbon atom(s)
of the unsaturated alkyl moeity.

10047 ] In some aspects when an alkyl substituent, moiety or group 1s specitied,
species are those derived from removing a hydrogen atom from a parent alkane (1.e.,
becomes monovalent) and are exemplified by methyl, ethyl, 1-propyl (n-propyl), 2-propyl
(iso-propyl, -CH(CH3)»), 1-butyl (n-butyl), 2-methyl-1-propyl (iso-butyl, -CH>CH(CH3)»),
2-butyl (sec-butyl, -CH(CH3)CH2CH3), 2-methyl-2-propyl (z-butyl, -C(CH3)3), amyl,
1soamyl and sec-amyl and 1n other aspects an alkyl substituent, moiety or group are or are
additionally exemplified by other linear and branch chain alkyl moieties.

[0043] "Alkylene,” as used herein, by itself of as part of another term, unless
otherwise stated or implied by context, refers to a saturated, branched or straight chain
hydrocarbon diradical, substituted or unsubstituted, wherein one or more of the carbon
atoms is saturated (i.e., is comprised of one or more sp® carbons), of the stated number of
carbon atoms ranging from 1 to 50 or 1 to 30, typically 1 to 20 or 1 to 12 carbon atoms,
more typically 1 to 8, 1 or 6, or 1 to 4 carbon atoms and having two radical centers (1.e., 1s
divalent) derived by the removal of two hydrogen atoms from the same or two different
saturated (i.e., sp’) carbon atoms of a parent alkane. An alkylene moiety in some aspects

1s an alkyl radical as described herein 1n which a hydrogen atom has been removed from
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another of 1ts saturated carbons or from the radical carbon of an alkyl radical to form a
diradical. In other aspects, an alkylene moiety 1s or 1s further encompassed by a divalent
moiety derived from removing a hydrogen atom from a saturated carbon atom of a parent
alkyl moiety and are exemplified without imitation by methylene (-CHbz-), 1,2-ethylene (-
CH>CH>-), 1,3-propylene (-CH>CH>CHb»-), 1,4-butylene (-CH>CH>CH2CHb»-), and like
diradicals. Typically, an alkylene 1s a branched or straight chain hydrocarbon containing
only sp’ carbons (i.e., is fully saturated notwithstanding the radical carbon atoms) and in
some aspects 1s unsubstituted. In other aspects, an alkylene contains an internal site of
unsaturation(s) in the form of one or more double and/or triple bond functional groups,
typically 1 or 2, more typically 1, such functional groups so that the terminal carbons of
the unsaturated alkylene moeity are monovalent sp> carbon atoms. In still other aspects,
the alkylene 1s substituted with 1 to 4, typically 1 to 3, or 1 or 2 substituents, as defined
herein for optional substituents at saturated carbon atom(s) ot a saturated alkylene moiety
or saturated and/or unsaturated carbon atom(s) of an unsaturated alkylene moiety. Such
optional substituent exclude, arylalkyl, heteroarylalkyl, alkenyl, alkynyl and alkyl, unless
that alkyl 1s described as comprising Ao, or as acomponent of a Basic Unat.

[0049] “Carbocyclyl” as used herein, by itself of as part of another term, unless
otherwise stated or implied by context, refers to a radical of a monocyclic, bicyclic or
tricyclic ring system, wherein each of the atoms forming the ring system (1.e., skeletal
atoms) 1s a carbon atom and wherein one or more of these carbon atoms 1n each ring of the
cyclic ring system is saturated (i.e., is comprised of one or more sp> carbons). Thus, a
carbocyclyl 1s a cyclic arrangement of saturated carbons but may also contain unsaturated
carbon atom(s) and theretore its carbocyclic ring may be saturated or partially unsaturated
or may be fused with an aromatic ring system, wherein the points of fusion to the
carbocyclic and aromatic ring systems are to adjacent carbons of each of these ring
systems.

[0050] When carbocyclyl 1s used as a Markush group (i.e., a substituent) the
carbocyclyl 1s attached to a Markush formula or another organic moiety with which 1t 1s
associated through a carbon atom that 1s involved 1n the carbocyclic ring system of the
carbocyclyl moiety provided the carbon atom 1s not aromatic. That carbon atom may be
from a monovalent sp’ carbon atom of a carbocyclic ring of a saturated or unsaturated
carbocyclyl or from a sp? carbon of an unsaturated ring of an unsaturated carbocyclyl.
When an unsaturated carbon of an alkene moiety comprising the carbocyclyl substituent 1s

attached to a Markush formula with which 1t 1s associated that carbocyclyl 1s sometimes
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referred to as a cycloalkenyl substituent. The number of carbon atoms 1n a carbocyclyl
moiety group or substituent 1s defined by the total number of skeletal carbon atoms of 1ts
carbocyclic ring system. That number, unless specitied otherwise, ranges from 3 to 50 or
3 to 30, typically from 3 to 20 or 3 to 12, more typically from 3 to 8 or 3 to 6 skeletal
carbon atoms, e.g., C3-Cg carbocyclyl means an carbocyclyl substituent, moiety or group
containing 3, 4, 5, 6, 7 or 8 carbocyclic carbon atoms and C3-Ce carbocyclyl means an
carbocyclyl substituent, moiety or group containing 3, 4, 5 or 6 carbocyclic carbon atoms.
A carbocyclyl 1n some aspects 1s unsubstituted and 1n other aspects 1s derived by the
removal of one hydrogen atom from a skeletal ring atom of a parent cycloalkane or
cycloalkene. Representative Cs-Cg carbocyclyls are cyclopropyl, cyclobutyl, cyclopentyl,
cyclopentadienyl, cyclohexyl, cyclohexenyl, 1,3-cyclohexadienyl, 1,4-cyclohexadienyl,
cycloheptyl, 1,3-cycloheptadienyl, 1,3,5-cycloheptatrienyl, cyclooctyl, and
cyclooctadienyl.

[0051] Therefore, carbocyclyl substituents, moieties or groups typically have 3, 4, 5,
6, 7, 8 carbon atoms 1n 1ts 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 two carbon atoms and a tricyclic
ring system may share a total ot 3 or 4 carbon atoms. In some aspects, a carbocyclyl 1s a
(C3-Csg or C3-Cg carbocyclyl that may be substituted (1.e. optionally substituted) with one or
more or 1 to 4, typically 1 to 3, or 1 or 2 moieties described herein for alkyl, alkenyl,
alkynyl, aryl, arylalkyl, and alkylaryl and/or with other moieties as including substituent(s)
as defined herein for optional substituents, and 1n some aspects 1s unsubstituted. In other
aspects, a cycloalkyl moiety, group or substituent 1s a C3-Cg cycloalkyl selected from the
group consisting of cyclopropyl, cyclopentyl and cyclohexyl, or 1s a C3-Cg cycloalkyl that
encompasses that group and 1s further encompasses other cyclic moieties that have no
more than 8 carbon atoms 1n their cyclic ring systems. When the number of carbon atoms
1s not indicated, a carbocyclyl moiety, group or substituent has from 3 to 8 carbon atoms
1n 1ts carboxcylic ring system and therefore 1s a C3-Cg cycloalkyl.

[0052] “Carbocyclo,” by 1tself or as part of another term, unless otherwise stated or
implied by context, refers to an optionally substituted carbocyclyl as defined above
wherein another hydrogen atom of 1ts cycloalkyl ring system has been removed (1.e., 1t 1s
divalent) and 1s, unless otherwise specitied, a C3-Cso or C3-Csp carbocyclo, typically a Cs-

Coo or C3-Cy2 carbocyclo, more typically a Cs3-Cg or Cs3-Cg carbocyclo and 1in some aspects
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1s unsubstituted. When the number ot carbon atoms 1s not indicated, a carbocyclo moiety,
group or substituent has from 3 to 8 carbon atoms 1n its carboxcylic ring system and
theretore 1s a C3-Cg carbocyclo. In some aspects that other hydrogen atom 1s removed
from the monovalent carbon atom of the cycloalkyl to form a divalent carbon atom. In
those aspects, a carbocyclo moiety, group or substituent 1s a C3-Cg carbocyclo 1n the form
of a spiro ring system and 1s selected from the group consisting of cycloprop-1,1-diyl,
cyclobutyl-1,1-diyl, cyclopent-1,1-diyl and cyclohex-1,1-diyl, or 1s a C3-Cg carbocyclo,
encompassing that group and 1s further encompassed by other divalent cyclic moieties that
have no more than 8 carbon atoms 1n their cyclic ring systems. A carbocyclo may be a
saturated or an unsaturated carbocyclo, and/or may be unsubstituted or unsubstituted 1n the
same manner as described for a carbocyclyl moeity. If unsaturated, one or both
monovalent carbon atoms of the carbocyclo moiety may be sp” carbon atoms from the
same or a different double bond functional group or both monovalent carbon atoms may
be sp’ carbon atoms.

[0053] “Alkenyl” as the terms are used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to an organic moiety, substituent or
group that comprises one or more double bond functional groups (e.g., a -CH=CH-
moiety) or 1, 2, 3, 4, 5 or 6 or more, typically 1, 2 or 3 of such functional groups, more
typically one such functional group, and 1n some aspects may be substituted (1.e., 1s
optionally substituted) with an aryl moiety or group such as phenyl, or may contain non-
aromatic linked normal, secondary, tertiary or cyclic carbon atoms, 1.e., linear, branched,
cyclic or any combination thereof as part of the base moeity unless the alkenyl substituent,
moilety or group 1s a vinyl moiety (e.g., a -CH=CH:> moiety). An alkenyl moiety, group or
substituent having multiple double bonds may have the double bonds arranged
contiguously (1.e., a 1,3-butadienyl moiety) or non-contiguously with one or more
intervening saturated carbon atoms or a combination thereof, provided that a cyclic,
contiguous arrangement of double bonds do not form a cyclic conjugated system of 4n + 2
electrons (1.e., 1S not aromatic).

10054 ] An alkenyl moiety, group or substituent contains at least one sp” carbon atom
in which that carbon atom 1s divalent and 1s doubly bonded to another organic moeity or
Markush structure to which it is associated, or contains at least two sp? carbon atoms in
conjugation to each other in which one of the sp? carbon atoms is monovalent and is singly
bonded to another organic moiety or Markush structure to which 1t 1s associated.

Typically, when alkenyl 1s used as a Markush group (1.e., 1s a substituent) the alkenyl 1s
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singly bonded to a Markush formula or another organic moiety with which 1t 1s associated
through a sp? carbon of one of its alkene functional groups. In some aspects when an
alkenyl moiety 1s specitied, species encompasses those corresponding to any of the
optionally substituted alkyl or carbocyclyl, groups moieties or substituents described
herein that has one or more endo double bonds in which a sp® carbon atom thereof is
monovalent and monovalent moieties derived from removal of a hydrogen atom from a sp?
carbon of a parent alkene compound. Such monovalent moieties are exemplitied without
himitation by vinyl (-CH=CH»), allyl, 1-methylvinyl, butenyl, 1so-butenyl, 3-methyl-2-
butenyl, 1-pentenyl, cyclopentenyl, 1-methyl-cyclopentenyl, 1-hexenyl, 3-hexenyl, and
cyclohexenyl. In some aspects, the term alkenyl encompasses those and/or other linear,
cyclic and branched chained, all carbon-containing moieties containing at least one double
bond functional group in which one of the sp? carbon atoms is monovalent.

[0055] The number of carbon atoms 1n an alkenyl moeity 1s defined by the number ot
sp” carbon atoms of the alkene functional group that defines it as an alkenyl substituent
and the total number of contiguous non-aromatic carbon atoms appended to each of these
sp” carbons not including any carbon atom of the other moiety or Markush structure for
which the alkenyl moiety 1s a variable group and from any optional substituent to the
alkenyl moeity. That number ranges from 1 to 50 or 1 to 30, typically 1 to 20 or 1 to 12,
more typically, 1 to 8, 1 to 6 or 1 to 4 carbon atoms when the double bond functional
group 1s doubly bonded to a Markush structure (e.g. =CH>), or ranges from 2 to 50,
typically 2 to 30, 2 to 20 or 2 to 12, more typically 2 to 8, 2 to 6 or 2 to 4 carbon atoms,
when the double bond functional group 1s singly bonded to the Markush structure (e.g., -
CH=CH>). For example, C,-Cg alkenyl or C2-C8 alkenyl means an alkenyl moiety
containing 2, 3, 4, 5, 6, 7 or 8 carbon atoms in which at least two are sp” carbon atoms in
conjugation with each other with one of these carbon atoms being monovalent, and C>-Ceg
alkenyl or C2-C6 alkenyl means an alkenyl moiety containing 2, 3, 4, 5 or 6 carbon atoms
in which at least two are sp” carbons that are in conjugation with each other with one of
these carbon atoms being monovalent. In some aspects, an alkenyl substituent or group 1s
a C2-Ce or C2-C4 alkenyl moiety having two sp? carbons that are in conjugation with each
other with one of these carbon atoms being monovalent, and 1n other aspects that alkenyl
moeity 1s unsubstituted or 1s substituted with 1 to 4 or more, typically 1 to 3, more

typically 1 or 2, independently selected substituents as defined herein for optional

substituents, excluding alkyl, arylalkyl, heteroarylalkyl, alkenyl and alkynyl. When the
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number of carbon atoms 1s not indicated, an alkenyl moiety, group or substituent has from
2 to 8 carbon atoms.

[0056] “Alkenylene™ as used herein, by itself of as part of another term, unless
otherwise stated or implied by context, refers to an organic moiety, substituent or group
that comprises one or more double bond moieties, as previously described for alkenyl, of
the stated number of carbon atoms and has two radical centers derived by the removal of
two hydrogen atoms from the same or two different sp> carbon atoms of an alkene
functional group, or from two sp® carbon atoms from two different alkene functional
groups, 1n a parent alkene. In some aspects, an alkenylene moeity 1s that of an alkenyl
radical as described herein 1in which a hydrogen atom has been removed from the same or
different sp? carbon atom of a double bond functional group of the alkenyl radical, or from
a sp” carbon from a different double bonded functional group to provide a diradical.
Typically, alkenylene moieties encompass diradicals containing the structure of —C=C- or
—C=C-X!-C=C- wherein X' is absent or is an optionally substituted saturated alkylene as
defined herein, which 1s typically a Ci-Ce alkylene, which 1s more typically unsubstituted.
The number of carbon atoms in an alkenylene moiety is defined by the number of sp”
carbon atoms of 1ts alkene functional group(s) that defines it as an alkenylene moiety and
the total number of contiguous non-aromatic carbon atoms appended to each of its sp?
carbons not including any carbon atoms of the other moiety or Markush structure 1in which
the alkenyl moiety 1s a present as a variable group. That number, unless otherwise
specified, ranges from 2 to 50 or 2 to 30, typically from 2 to 20 or 2 to 12, more typically
from 2 to 8, 2 to 6 or 2 to 4 carbon atoms. For example, C>-Cg alkenylene or C2-C8
alkenylene means an alkenylene moiety containing 2, 3, 4, 5, 6, 7 or 8 carbon atoms, 1n
which at least two are sp” carbons in which one is divalent or both are monovalent, that are
in conjugation with each other and C»-Cg alkenylene or C2-C6 alkenylene means an
alkenyl moiety containing 2, 3, 4, 5 or 6 carbon atoms in which at least two are sp?
carbons, in which at least two are sp® carbons in which one is divalent or both are
monovalent, that are 1n conjugation with each other. In some aspects, an alkenylene
moiety is a C2-Ce or C2-C4 alkenylene having two sp® carbons that are in conjugation with
each other in which both sp? carbon atoms are monovalent, and in some aspects is
unsubstituted. When the number of carbon atoms 1s not indicated, an alkenylene moiety
has from 2 to 8 carbon atoms and 1s unsubstituted or substituted 1n the same manner

described for an alkenyl moeity.
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[0057] “Aryl” as the terms are used herein, by 1itselt or as part of another term, unless
otherwise stated or implhied by context, refers to an organic moiety, substituent or group
having an aromatic or fused aromatic ring system with no ring heteroatoms comprising or
consisting of 1, 2, 3 or 4 to 6 aromatic rings each ot which are independently optionally
substituted, typically consisting of 1 to 3 aromatic rings, more typically 1 or 2 aromatic
rings each of which are independently optionally substituted, wherein the rings are
composed ot only carbon atoms that participate 1n a cyclically conjugated system of 4n +
2 electrons (Hiuckel rule), typically 6, 10 or 14 electrons, some of which may additionally
participate 1n exocyclic conjugation with a heteroatom (cross-conjugated, e.g., quinone).
Aryl substituents, moieties or groups are typically formed by six, eight, ten or more
contiguous aromatic carbon atoms up to 24 to include Cs-Co4 aryl and 1n some aspects 1s a
Co-Coo or Ce-C12 aryl. Aryl substituents, moieties or groups are optionally substituted and
In some aspects are unsubstituted or are substituted with 1, 2, 3 or more, typically 1 or 2,
independently selected substituents as defined herein for alkyl, alkenyl, alkynyl or other
moiety described herein, including another aryl or a hetereoaryl to form a biaryl and
optional substituents as defined herein. In other aspects, aryls are Ce-Cipo aryls such as
phenyl and naphthalenyl and phenanthryl. As aromaticity 1n a neutral aryl moiety requires
an even number or electrons, 1t will be understood that a given range for that moiety will
not encompass species with an odd number of aromatic carbons. When aryl 1s used as a
Markush group (1.e., a substituent) the aryl 1s attached to a Markush formula or another
organic moiety with which 1t 1s associated through an aromatic carbon of the aryl group.
10053 ] “Heterocyclyl” as the terms 1s used herein, by 1itselt or as part of another term,
unless otherwise stated or implied by context, refers to a carbocyclyl 1n which one or
more, but not all of the skeletal carbon atoms with their attached hydrogen atoms within
the carbocyclic ring system are replaced by independently selected heteroatoms or
heteroatom moieties, optionally substituted where permitted, including without limitation
N/NH, O, S, Se, B, S1 and P, wherein two or more heteroatoms or heteroatom moieties,
typically 2, may be adjacent to each other or separated by one or more carbon atoms
within the same ring system, typically by 1 to 3 carbon atoms. Those heteroatoms or
heteroatom moieties typically are N/NH, O and S. A heterocyclyl typically contains a
monovalent skeletal carbon atom or a monovalent heteroatom or heteroatom moeity and
has a total of one to ten heteroatoms and/or heteroatom moieties, typically a total of 1 to 35,
or more typically a total of 1 to 3, or 1 or 2, provided that not all of the skeletal atoms 1n

any one of the heterocyclic ring(s) in the heterocyclyl are heteroatoms and/or heteroatom
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moieties (1.e., at least one carbon atom has not been replaced 1n each cyclic ring and with
at least one carbon having been replaced 1n one ot the cyclic rings), wherein each
heteroatom or heteroatom moeity 1n the ring(s), optionally substituted where permitted, 1s
independently selected from the group consisting of N/NH, O and S, with the proviso that
any one ring does not contain two adjacent O or S atoms. Exemplary heterocyclyls and
heteroaryls are collectively referred to as heterocycles, are provided by Paquette, Leo A.;
"Principles of Modern Heterocyclic Chemistry” (W. A. Benjamin, New York, 1968),
particularly Chapters 1, 3, 4, 6, 7, and 9; "The Chemustry 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, 82:35545-5473 particularly
3566-5573).

[0059] When heterocyclyl 1s used as a Markush group (1.e., as a substituent), a
saturated or partially unsaturated heterocyclic ring of the heterocyclyl 1s attached to a
Markush structure or other moiety with which 1t 1s associated through a carbon atom or a
heteroatom of that heterocyclic ring, where such attachment does not result 1n an unstable
or disallowed formal oxidation state of that carbon or heteroatom. A heterocyclyl 1n that
context 1s a monovalent moiety 1n which a heterocyclic ring of the heterocyclic ring
system defining 1t as a heterocyclyl 1s non-aromatic, but may be fused with a carbocyclic,
aryl or heteroaryl ring and includes phenyl- (1.e., benzo) fused heterocyclic moieties.
[0060] In some aspects, a heterocyclyl 1s a C3-Csp or C3-Csp carbocyclyl, typically a
(C3-Coo or C3-Cy2 carbocyclyl, more typically a C3-Cg or C3-Cg carbocyclyl wherein 1, 2 or
3 or more, but not all of its carbons of 1ts cycloalkyl ring system are replaced along with
its attached hydrogens, typically 1, 2, 3 or 4, more typically 1 or 2, are replaced, with a
heteroatom or heteroatom moeity independently selected from the group consisting of
N/NH, O and S, optionally substituted where permitted, and thus 1s a C3-Cso or C3-Cag
heterocyclyl, typically a C3-Cyo or C3-Ci2 heterocyclyl, more typically a C3-Csg, or Cs-Ceg
heterocyclyl, in which the subscript indicates the total number of skeletal atoms (1inclusive
of 1ts carbon atoms and heteroatoms) of the heterocyclic ring system(s) of the heterocyclyl
with the proviso that any one ring does not contain two adjacent O or § atom. In those
aspects, a heterocyclyl typically contains O to 2 N, 0 to 20 or O to 1 S skeletal
heteroatoms, optionally substituted or some combination thereof provided at least one of
said heteroatoms 1s present 1n a heterocyclic ring system of the heterocyclyl. A
heterocyclyl may be saturated or partially unsaturated and/or unsubstituted or substituted

at a skeletal carbon atom with an oxo (=0) moiety, as 1n pyrrolidin-2-one, and/or at a
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skeletal heteroatom substituted with one or two 0xo moieties so as to contain an oxidized
heteroatom as exemplified, but not limited to, -N(=0), —S(=0)- or —-S(=0);-. A saturated
or unsaturated heterocyclyl may be substituted or further substituted with an alkyl,
(hetero)arylalkyl, alkenyl, alkynyl or other moeity as described herein including optional
substituents as defined herein or a combination of 2, 3 or more, typically 1 or 2, such
substituents. In certain aspects, heterocyclyl 1s selected from the group consisting ot
pyrrolidinyl, piperidinyl, morpholinyl and piperazinyl.

[0061 ] “Heteroaryl™ as the term 1s used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to an aryl moiety, group or substituent
as defined herein 1n which one or more but not all of the aromatic carbons of an aromatic
ring system of an aryl 1s replaced by a heteroatom. A heteroaryl typically contains a total
one to four skeletal heteroatoms 1n the ring(s) of the heteroaryl ring system, provided that
not all of the skeletal atoms of any one ring system 1n the heteroaryl are heteroatoms,
which are optionally substituted where permitted, and have O to 3N, 1 to3 Nor0Oto 3 N
skeletal heteroatoms, typically O to 1 O and/or O to 1 S skeletal heteroatoms, provided that
at least one skeletal heteroatom 1s present. A heteroaryl may be monocyclic, bicyclic or
polycyclic. A polycyclic heteroaryl 1s typically a Cs-Csp or Cs-Cs3p heteroaryl, more
typically a Cs-Coo or Cs-Ci2 heteroaryl, a bicyclic heteroaryl is typically a Cs-Cio
heteroaryl, and a monocyclic heteroaryl 1s a typically 1s Cs-Cg heteroaryl, in which the
subscript indicates the total number of skeletal atoms (inclusive of 1ts carbon atoms and
heteroatoms) of the aromatic ring system(s) of the heteroaryl. In some aspects, a
heteroaryl 1s a bicyclic aryl moiety wherein one 1, 2, 3, 4 or more, typically 1, 2 or 3, of
the carbon atoms of the aromatic ring(s) and their attached hydrogen atoms of a parent
bicyclic aryl moiety are replaced by an independently selected heteroatom or heteroatom
moiety, or 1s a monocyclic aryl moiety wherein one 1, 2, 3 or more, typically 1 or 2, of the
carbon atoms of the aromatic ring(s) and their attached hydrogen atoms of a parent
monocyclic aryl moiety are replaced by an independently selected heteroatom or
heteroatom moeity, wherein the heteroatom or heteroatom moiety 1s optionally substituted
where permitted, including N/NH, O and S, provided that not all of the skeletal atoms of
any one aromatic ring system in the parent aryl moiety are replaced by heteroatoms and
more typically are replaced by oxygen (-O-), sultur (-S-) mitrogen (=N-) or -NR-, so that
the nitrogen heteroatom 1s optionally substituted, wherein R 1s -H, a nitrogen protecting
group or optionally substituted C1-Cop alkyl or 1s an optionally substituted Cs-Co4 aryl or

(Cs-Co4 heteroaryl to form a heterobiaryl. In other aspects, 1, 2 or 3 of the carbon atoms of
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the aromatic ring(s) and their attached hydrogen atoms of a parent aryl moiety are replaced
by nitrogen substituted with another organic moiety 1n a manner which retains the cyclic
conjugated system. In still other aspects, the aromatic carbon radical of a parent aryl
moeity 1s replaced with an aromatic nitrogen radical. In either of those aspects, the
nitrogen, sulfur or oxygen heteroatom participates in the conjugated system either through
pi-bonding with an adjacent atom 1n the ring system or through a lone pair of electrons on
the heteroatom. In still other aspects, a heteroaryl has the structure of a heterocyclyl as
defined herein 1n which a heterocyclic ring system has been aromatized.

[0062] Typically, a heteroaryl 1s monocyclic, which in some aspects 1s a 5-membered
or 6-membered heteroaromatic ring system. A S-membered heteroaryl 1s a monocyclic Cs-
heteroaryl containing 1 to 4 aromatic carbon atoms and the requisite number of aromatic
heteroatoms within 1ts heteroaromatic ring system. A 6-membered heteroaryl 1s a
monocyclic Cg heteroaryl containing 1 to 5 aromatic carbon atoms and the requisite
number of aromatic heteroatoms within 1ts heteroaromatic ring system. Heteroaryls that
are S-membered have four, three, two or one aromatic heteroatom(s), and heteroaryls that
are 6-membered 1include heteroaryls having five, four, three, two or one aromatic
heteroatom(s). Cs-heteroaryls are monovalent moieties derived from removing a hydrogen
atom from a skeletal aromatic carbon or an electron from a skeletal aromatic heteroatom,
where permitted, from a parent aromatic heterocycle compound, which 1s some aspects 1s
selected from the group consisting of pyrrole, furan, thiophene, oxazole, 1soxazole,
thiazole, 1sothiazole, imidazole, pyrazole, triazole and tetrazole. Cg heteroaryls, which are
6-membered, are monovalent moieties derived from removing a hydrogen atom from an
aromatic carbon or an electron from an aromatic heteroatom, where permitted, from a
parent aromatic heterocycle compound, which 1s certain aspects 1s selected from the group
consisting of pyridine, pyridazine, pyrimidine, and triazine. A heteroaryl may be
substituted or further substituted with an alkyl, (hetero)arylalkyl, alkenyl or alkynyl or aryl
or another heteroaryl to form a heterobiaryl or other moeity as described herein including
optional substituents as defined herein or a combination of 2, 3 or more, typically 1 or 2,
such substituents.

10063 ] “Heterocyclo”, as the term 1s used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to a heterocyclyl moiety, group or
substituent as defined above wherein a hydrogen atom or an electron, where permitted,
from a different carbon atom or an electron from a nitrogen ring atom not already 1n

radical form, 1f present, 1s removed to provide a divalent moeity.
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[0064] “Arylalkyl” or “heteroarylalkyl” as the terms are used herein, by itself or as
part of another term, refers to an aryl or heteroaryl moiety bonded to an alkyl moiety, 1.e.,
(aryl)-alkyl-, where alkyl and aryl groups are as described above. Typically, an arylalkyl
1s a (Ce-Co4 aryl)-C1-Coo alkyl- moeity, group or substituent, and heteroarylalkyl is a (Cs-
(o4 heteroaryl)-C1-Cop alkyl- moeity, group or substituent. When (hetero)arylalkyl 1s used
as a Markush group (1.e., a substituent) the alkyl moiety of the (hetero)arylalkyl 1s attached
to a Markush formula with which it is associated through a sp? carbon of its alkyl moiety.
In some aspects, an arylalkyl 1s a (Ce-Caa aryl)-C;-Ci2 alkyl- or a (Ce-Coo aryl)-Ci-Ci2
alkyl-, typically a (Cs-Ci12 aryl)-C;-Ci2 alkyl- or (Ce-Cip aryl)-C;-Ci2 alkyl-, more typically
a (Ce-Cio aryl)-C;-Cs alkyl-exemplified without limitation, by CeHs-CH»-, CeHss-
CH(CH3)CH>- and CsHs5-CH>-CH(CH2CH2CHa3)-. An (hetero)arylalkyl may be
unsubstituted or substituted 1n the same manner as described tor (hetero)aryl and alkyl
moieties.

[0065] “Arylene,” or “heteroarylene” as used herein, by itself or as part of another
term, unless otherwise stated or implied by context, 1s an aromatic or heteroaromatic
diradical moiety that forms two covalent bonds (1.e., 1t 1s divalent) within another organic
moiety, for which the bonds are 1n the ortho, meta, or para configuration. Arylene and
some heteroarylenes include divalent species by removal of a hydrogen atom from a
parent aryl or heteroaryl moiety, group or substituent as defined herein. Other
heteroarylenes are divalent species in which hydrogen atoms have been removed from two
different aromatic carbon atoms of a parent aromatic heterocycle to form a diradical
species, or from removal of a hydrogen atom from an aromatic carbon atom or heteroatom
and of another hydrogen atom or electron from different aromatic heteroatom from a
parent aromatic heterocycle to form a diradical species 1n which one aromatic carbon atom
and one aromatic heteroatom 1s monovalent or two different aromatic heteroatoms are
each monovalent. Heteroarylene further include those 1n which heteroatom(s) and/or
heteroatom moiety(ies) replace one or more but not all of the aromatic carbon atoms of a
parent arylene.

[0066] Non-limiting exemplary arylenes, which are optionally substituted at the
remaining positions, are phenyl-1,2-ene, phenyl-1,3-ene, and phenyl-1,4-ene, as shown 1n

the following structures:
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10067 ] A “S-membered nitrogen-containing heteroarylene” contains at least one
aromatic nitrogen atom 1n its heteroaromatic ring system and 1s divalent and 1s similarly
related 1n structure to a S-membered nitrogen-containing heteroaryl as described above.
Likewise, a “6-membered nitrogen-containing heteroarylene 1s divalent and 1s similarly
related 1n structure to a 6-membered nitrogen heteroaryl as described above.

100638 ] "Heteroalkyl,"” as used herein by itself or in combination with another term,
unless otherwise stated or implied by context, refers to an optionally substituted straight or
branched chain hydrocarbon, fully saturated or containing from 1 to 3 degrees ot
unsaturation and having 1 to 12 carbon atom and 1 to 6 heteroatoms, typically 1 to 5
heteroatoms, more typically one or two heteroatoms or heteroatom moieties, selected from
the group consisting of O, N/NH, S1 and S, optionally substituted where permitted, and
includes each nitrogen and sulfur atom independently optionally oxidized to an N-oxide, a
sulfoxide or sulfone 1n which the heteroatom has been substituted with 1 or two 0xo (=0)
substituents, or having one or more of the nitrogen atoms optionally quaternized. The
heteroatom(s) or heteroatom moeity(ies) of O, N/NH, S, and/or S1 may be placed at any
interior position of the heteroalkyl group or at a terminal position of the optionally
substituted alkyl group of the heteroalkyl. In some aspects, the heteroalkyl 1s fully
saturated or contains 1 degree of unsaturation and contain 1 to 6 carbon atoms and 1 to 2
heteroatoms, and 1n other aspects that heteroalkyl 1s unsubstituted. Non-limiting examples
of heteroalkyls are —CH>-CH»>-O-CH3, -CH>-CH>-NH-CH3, -CH>-CH>-N(CH3)-CH3, -
CH»-S-CH»-CHj3, -CH»-CH»-S(O)-CH3, -NH-CH>-CH>-NH-C(O)-CH>-CH3, -CH>-CH3>-
S(0)2-CHs, -CH=CH-0O-CHj3, -S1(CH3)3, -CH2-CH=N-0-CH3, and -CH=CH-N(CH3)-
CHs. Up to two heteroatoms may be consecutive, as exemplified by -CH>-NH-OCH3 and
—CH>-0O-51(CH3)s.

[0069] A heteroalkyl 1s typically denoted by the number of its contiguous
heteroatom(s) and non-aromatic carbon atoms unless indicated otherwise or by context.
Thus, —CH>-CH>-O-CH3 and -CH2-CH»-S(O)-CH3 are both Cs-heteroalkyls and -CHa-
CH=N-0O-CHj3, and -CH=CH-N(CH3)-CH3 are both Cs heteroalkyls. A heteroalkyl may
be unsubstituted or substituted (1.e., optionally substituted) at 1ts heteroatom or heteroatom

component with any one of the moieties described herein, including an optional
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substituent as defined herein, and/or at its alkyl component with 1 to 4 or more, typically 1
to 3 or 1 or 2 independently selected moieties as described herein, including optional
substituent(s) as defined herein, excluding alkyl, (hetero)arylalkyl, alkenyl and alkynyl.
[0070] "Heteroalkylene" as used herein by itself or in combination with another term,
unless otherwise stated or implied by context, means a divalent group derived from a
heteroalkyl (as discussed above), by removal of a hydrogen atom or a heteroatom electron
form a parent heteroalkyl to provide a divalent moeity exemplified by, but not limited to, —
CH>-CH»>-S-CH>-CH>- and —CH>-S-CH>-CH>-NH-CH3-. For a heteroalkylene,
heteroatom(s) thereof may be interior to or may occupy either or both termini of 1ts
optionally substituted alkylene chain so that one or both of these heteroatoms are
monovalent. When a heteroalkylene 1s a component of a Linker Unit both orientations of
that component within the Linker Unit 1s permitted unless indicated or implied by context.
[0071] “Aminoalkyl” as used herein by itself or in combination with another term,
unless otherwise stated or implied by context, refers to a moiety, group or substituent
having a basic nitrogen bonded to one radical terminus of an alkylene moiety as defined
above to provide a primary amine 1n which the basic nitrogen 1s not further substituted, or
to provide a secondary or tertiary amine 1n which the basic amine 1s further substituted by
one or two 1ndependent selected optional substituted C;-Ci2 alkyl moieties, respectively,
as described above. In some aspects, the optionally substituted alkyl 1s a C;-Cg alkyl or
C:-Ce alkyl and 1n other aspects that alkyl 1s unsubstituted. In still other aspects, the basic
nitrogen together with 1ts substituents defines an optionally substituted C3-Cg heterocyclyl
containing the basic nitrogen as a skeletal atom, typically 1n the form of a nitrogen-
containing Cs3-Ce or Cs-Ce heterocyclyl, optionally substituted.

[0072] When aminoalkyl 1s used as a variable group to a Markush structure, the
alkylene moiety of the aminoalkyl 1s attached to a Markush formula with which 1t 1s
associated through a monovalent sp? carbon of that moiety, which is the other radical
terminus of the aforementioned alkylene. An aminoalkyl when part of a self-stabilizing
Linker Unit (Lss) or self-stabilized Linker Unit (Ls) as described herein 1s an exemplary
acyclic Basic Unit. An aminoalkyl 1s typically denoted by the number of contiguous
carbon atoms of 1its alkylene moiety. Thus, a C; aminoalkyl 1s exemplified without
limitation by —-CH>NH>, -CH>NHCH3 and “CH>N(CH3)> and a C; amino alkyl 1s
exemplitied without limitation by -CH>CH>NH», -CH>CH2NHCH3 and —
CH>CH>2N(CH3)2. In those 1nstances 1in which an aminoalkyl 1s a substituent to alkylene

moiety the carbons atoms of that alkylene moiety and the alkylene moiety of the
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aminoalkyl are treated separately with respect to the carbon count of each of these
alkylene moieties.

[0073] “Optionally substituted alkyl™, “optionally substituted alkenyl”, “optionally
substituted alkynyl”, “optionally substituted arylalkyl™, “optionally substituted
heterocycle”, “optionally substituted aryl”, “optionally substituted heteroaryl™, “optionally
substituted heteroarylalkyl” and like terms refer to an alkyl, alkenyl, alkynyl, arylalkyl
heterocycle, aryl, heteroaryl, heteroarylalkyl, or other substituent, moiety or group as
defined or disclosed herein wherein hydrogen atom(s) or heteroatom electron(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 1s interrupted by replacing carbon atom(s) of that chain with different
moiety(ies) or group(s). In some aspects, an alkene functional group replaces two
contiguous sp> carbon atoms of an alkyl substituent, provided that the radical carbon of the
alkyl moiety 1s not replaced, such that the optionally substituted alkyl becomes an
unsaturated alkyl substituent.

[0074] Optional substituents replacing hydrogen(s) or heteroatom electron(s) 1n any
one of the foregoing substituents, moieties or groups 1s independently selected from the
group consisting of Ce-Ca4 aryl, Cs-Co4 heteroaryl, hydroxyl, Ci-Coo alkoxy, Ce-Co4
aryloxy, cyano, halogen, nitro, C;-Cyo fluoroalkoxy, and amino, which encompasses —NHb>
and mono-, di- and tri-substituted amino groups, and the protected derivatives thereof, or
1s selected from the group consisting of -X, -OR’, -SR’, -NH», -N(R)(RP), -N(R°P)s,
=NR, -CXj3, -CN, -NOy, -NR’C(=0)H, -NR’C(=0)R?, -NR C(=0)R, -C(=O)R’, -
C(=0O)NHz, -C(=O)N(R*)R?, -S(=0)2R?P, -S(=0)2NH2, -S(=0)>N(R")RP, -S(=0)>NH>, -
S(=0)2N(R")RP, -S(=0)20R’, -S(=0)RP, -OP(=0)(OR’)(ORP), -OP(OH)3, -
P(=0)(OR’)(OR®), -PO3H;, -C(=0O)R’, -C(=S)R?, -CO:R, -C(=S)OR, -C(=0)SR , -
C(=S)SR, -C(=S)NH>, -C(=S)N(R")(RP),, -C(=NR )NH>, -C(=NR )N(R*)R°P, and salts
thereof, wherein each X 1s independently selected from the group consisting of halogens: -
F, -Cl, -Br, and -I; and wherein each R 1s independently selected from the group
consisting of C;-Coo alkyl, C2-Coo alkenyl, C2-Coo alkynyl, Ce-Ca4 aryl, C3-Co4
heterocyclyl, Cs-Ca4 heteroaryl, a protecting group, and a prodrug moiety or two of R°P
together with the heteroatom to which they are attached defines a Cs3-Co4 heterocyclyl; and

R’ 1s hydrogen or R°P, wherein R 1n some aspects 1s selected from the group consisting of

C1-Coo alkyl, Ce-Cos aryl, C3-Co4 heterocyclyl, Cs-Coq heteroaryl, and a protecting group.
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[0075] In some aspects, optional substituents that are present are selected from the
group consisting of -X, -OH, -OR°P, -SH, -SR°P, -NH>, -NH(R°P), -NR’(RP),, -N(R°P)3,
=NH, =NR, -CX3, -CN, -NO2, -NR’C(=0)H, NR’C(=0)R*?, -CO:H, -C(=0)H, -
C(=0)R?, -C(=0O)NHa, -C(=0)NR’R?-5(=0)2R?, -S(=0)>NH2, -S(=0)>N(R")RP, -
S(=0)2NHa, -S(=0)2N(R")(RP), -S(=0)20R", -S(=0)R, -C(=5)R?, -C(=S)NH, -
C(=S)N(R)RP, -C(=NR’)N(RP),, and salts thereof, wherein each X 1s independently
selected from the group consisting of —F and -Cl, R°P 1s typically selected from the group
consisting of C;-Cg alkyl, Ce-Cio aryl, C3-Cio heterocyclyl, Cs-Cio heteroaryl, and a
protecting group; and R’ 1s independently selected from the group typically consisting of
hydrogen, C1-Cg alkyl, Cs-Cio aryl, C3-Cio heterocyclyl, Cs-Cio heteroaryl, and a
protecting group, independently selected from R°P.

[0076] In other aspects, optional substituents that are present are selected from the
group consisting of -X, -R°, -OH, -OR°P, -NH», -NH(R°P), -N(RP),, -N(R)3, -CX3, -NO2,
-NHC(=0)H, -NHC(=0)R, -C(=0)NHz, -C(=0)NHR®P, -C(=0O)N(RP), -CO2H, -
CO2R?, -C(=0)H, -C(=0)R?, -C(=0)NH», -C(=0O)NH(RP), -C(=0O)N(R?)>, -
C(=NR’)NH;, -C(=NR’)NH(RP) -C(=NR’)N(R°P),, a protecting group and salts thereof,
wherein each X 1s —F; R 1s independently selected from the group consisting of C1-Ce
alkyl, Ce-Ci0 aryl, Cs-Cio heteroaryl and a protecting group; and R’ 1s selected from the
group consisting of hydrogen, C;-Ce alkyl and a protecting group, independently selected
from R°P.

[0077] In some of those aspects, an optional alkyl substituent that 1s present 1s
selected from the group consisting -NHa, -NH(R®P), -N(RP),, -N(R)3, -C(=NR )NHo>, -
C(=NR )NH(R®P), and -C(=NR )N(RP),, wherein R’ and R is as defined for any one of
the R’ or R groups above. In other of those aspects, the R’ and/or R substituents
together with the nitrogen atom to which they are attached provide for the basic functional
group of a Basic Unit (BU), as when R°P 1s independently selected from the group
consisting of hydrogen and Ci1-Cs alkyl. Alkylene, carbocyclyl, carbocyclo, aryl, arylene,
heteroalkyl, heteroalkylene, heterocyclyl, heterocyclo, heteroaryl, and heteroarylene
groups as described above are similarly substituted or are unsubstituted.

[0078] “Optionally substituted heteroatom™ as used herein, unless otherwise stated or
implied by context, refers to a heteroatom within a functional group or other organic
moiety 1n which the heteroatom 1s not further substituted or 1s substituted by any one of
the atorementioned moieties having a monovalent carbon atom 1ncluding, but not limited

to alkyl, cycloalkyl, alkenyl, aryl, heterocyclyl, heteroaryl, heteroalkyl and
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(hetero)arylalkyl- or 1s oxidized by substitution with one or two oxo (=0) substituents. In
some aspects “optionally substituted heteroatom™ refers an aromatic or non-aromatic —
NH- moeity that 1s unsubstituted or in which the hydrogen atom 1s replaced by any one of
the atorementioned substituents. In other aspects, “optionally substituted heteroatom”™
refers to an aromatic skeletal nitrogen atom ot a heteroaryl in which an electron of that
heteroatom 1s replaced by any one of the atorementioned substituents. For encompassing
both of those aspects, the nitrogen heteroatom 1s sometime referred to as an optionally
substituted N/NH.

[0079] Therefore, for any one of those aspects, an optional substituent of a nitrogen
atom that 1s present 1s selected from the group consisting of optionally substituted C;-Cog
alkyl, C2-Cyo alkenyl, Ca-Coo alkynyl, Cs-Co4 aryl, Cs-Coa heteroaryl, (Ces-Cogq aryl)-C1-Coo
alkyl-, and (Cs-Ca4 heteroaryl)-C1-Cop alkyl-, as those terms are defined herein. In other
aspects, optional substituents of a nitrogen atom that are present are independently
selected from the group consisting of optionally substituted C;-Ci» alkyl, C2-Ci2 alkenyl,
C2-Ci2 alkynyl, Cs-Co4 aryl, Cs-Co4 heteroaryl, (Ce-Co4 aryl)-Ci-Ci2 alkyl-, and (Cs-Co4
heteroaryl)-C;-Ci2 alkyl-, from the group consisting of C;-Cg alkyl, C>-Cg alkenyl, C>-Cs
alkynyl, Cs-Cio aryl, Cs-Cio heteroaryl, (Ce-Cio aryl)-C;-Cs alkyl-, and (Cs-Cio
heteroaryl)-C1-Cs alkyl-, or from the group consisting of C;-Cs alkyl, C2-Ce alkenyl, C2-Ce
alkynyl, Cs-Cio aryl, Cs-Cio heteroaryl, (Ce-Cio aryl)-C;-Cs alkyl-, and (Cs-Cio
heteroaryl)-C;-Ce alkyl-.

[0080] In some aspects, an optional substituent that 1s present replaces a carbon atom
and hydrogen atoms attached thereto 1n the acyclic carbon chain of an alkyl or alkylene
moeity, group or substituent to provide for a Cs3-Cj2 heteroalkyl or Cs3-Ci2 heteroalkylene
and for that purpose 1s typically selected from the group consisting of -O-, -C(=0)-, -
C(=0)0-, -S-, -S(=0)-, -S(=0)»2-, -NH-, -NHC(=0)-, -C(=0)NH-, S(=0)>NH-, -
NHS(=0);-, -OC(=0O)NH-, and -NHC(=0)O, in which —NH- 1s an optionally substituted
heteroatom moeity by replacement of its hydrogen atom by an independently selected
substituent from a group previously described for an —-NH- optional substituent.

[0081] In other aspects, when variable group J/J’ of a PAB or PAB-type seli-
immolative Spacer Unit within a self-immolative Spacer Unit, as described by the
embodiments of the invention, 1s optionally substituted -NH-, the nitrogen atom 1s so
substituted by replacement of 1ts hydrogen atom with a substituent that suitably retains the
localization of its nitrogen lone pair electrons on cleavage of the W-J bond 1n a Linker

Unit to allow for self-immolation of the PAB or PAB-type moiety of the self-immolative
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Spacer Unit comprised of that optionally substituted mitrogen atom. In other aspects, when
variable group E’ of a glycosidic bond between W’ and Y of a Glucuronide Unit, as
described by the embodiments of the invention, 1s an optionally substituted -NH- moiety,
the nitrogen atom when substituted has its attached hydrogen atom replaced by a
substituent that suitably retains the localization of 1ts nitrogen lone pair electrons 1n 1ts
participation 1n the glycosidic bond so as to allow for self-immolation of the PAB or PAB-
type moiety of the selt-immolative Spacer Unit ot that Glucuronide Unit upon cleavage of
the glycosidic bond and provides for a recognition site for glycosidase cleavage so that
cleavage effectively competes with spontaneous hydrolysis of that bond. In a Glucuronide
Unit, J°, which 1s the attachment site to the remainder of the Linker Unit (LU), 18 —O-, -S-
or optionally substituted NH, wherein the bond to the remainder of LU 1s not subject to
enzymatic or non-enzymatic cleavage under normal physiological conditions or within or
in the vicinity of the targeted abnormal cells.

[0082] “O-linked moiety” as used herein, unless otherwise stated or implied by
context, refers to a moeity, group or substituent that 1s attached to a Markush structure or
another organic moiety with which 1t 1s associated directly through an oxygen atom of the
O-linked moeity. A monovalent O-linked moeity is typically -OH, -OC(=0)RP® (acyloxy),
wherein R® is -H, optionally substituted saturated Ci-Czo alkyl, optionally substituted
unsaturated C3-Cyo alkyl, optionally substituted C3-Coo cycloalkyl, wherein the cycloalkyl
moeity 1s saturated or partially unsaturated, optionally substituted C3-Cyo alkenyl,
optionally substituted C>-Cyo alkynyl, optionally substituted Cs-Ca4 aryl, optionally
substituted Cs-Co4 heteroaryl or optionally substituted C3-Ca4 heterocyclyl, or R is
optionally substituted C;-Ci» alkyl, optionally substituted C3-Ci2 cycloalkyl, optionally
substituted C,-Ci2 alkenyl, optionally substituted C»-Cy2 alkynyl, or optionally substituted
phenyl, and wherein a monovalent O-linked moeity further encompasses ether groups,
which are C1-Ci2 alkyloxy (1.e., C;-Ci2 aliphatic ether), optionally substituted, wherein its
alkyl moeity 1s saturated, or C3-Ci2 alkyloxy, optionally substituted, wherein its alkyl
moeity 1s unsaturated, or Ce-Cio aryloxy or Cs-Cip heteroaryloxy in which its aryl or
heteroaryl moeity 1s optionally substituted.

10083 ] In other aspects, a monovalent O-linked moeity 1s a monovalent moiety
selected from the group consisting of optionally substituted phenoxy, optionally
substituted C;-Cs alkyloxy (i.e., C1-Cs aliphatic ether) and -OC(=0O)RP, wherein RP is
optionally substituted C;-Csg alkyl, which 1s typically saturated, or 1s an unsaturated Cs-Cg
alkyl, optionally substituted.
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10084 ] In still other aspects, an O-linked moeity 1s a monovalent moiety selected from
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the group consisting of —OH, and saturated C;-Ce¢ alkyl ether, unsaturated C3-Ce alkyl
ether, optionally substituted, and -OC(=0O)RP®, wherein R® is typically C;-Cs saturated
alkyl, C3-Cs unsaturated alkyl, C3-Ce cycloalkyl, C2-Ce alkenyl, or phenyl, optionally
substituted, or is selected from that group excluding —OH and/or phenyl, or R®is a
monovalent moiety selected from the group consisting of C;-Cg saturated alkyl, C3-Ceg
unsaturated alkyl and C,-Ce alkenyl, optionally substituted, or an unsubstituted O-linked
substituent selected from the group consisting of saturated C;-Ce alkyl ether, unsaturated
C3-Ce alkyl ether, and -OC(=0)RP, wherein R is an unsubstituted saturated C;-Cg alkyl or
unsaturated Cs-Ce alkyl.

[0085] Other exemplary O-linked substituents are provided by definitions for
carbamate and carbonate as disclosed herein 1n which the monovalent, singly bonded
oxygen atom of the carbamate or carbonate functional group of the substituent 1s bonded
to the Markush structure or other organic moiety with which 1t 1s associated.

[0056] In other aspects, an O-linked moeity to carbon 1s divalent and encompasses
=0 and -X-(CH»),-Y-, wherein X and Y independently are S and O and subscript n’ 1s 2
or 3, to form a spiro ring system with the carbon to which X and Y are both attached.
10087 ] “Halogen” as used herein, unless otherwise stated or implied by context,
refers to fluorine, chlorine, bromine or 10dine and 1s typically —F or -Cl.

10083 ] “Protecting group’ as used herein, unless otherwise stated or implied by
context, refers to a moiety that prevents or substantially reduces the ability of the atom or
functional group to which 1t 1s attached from participating in unwanted reactions. Typical
protecting groups for atoms or functional groups are given in Gr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>