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WHAT IS CLAIMED I5S:

1. A Ligand-Drug Conjugate compound wherein the Ligand-Drug cofjugate
compound is comprised of a Ligand Unit and one or more Linker-Drug moietigs covalently
bonded to the Ligand Unit, wherein each Linker-Drug moiety is comprised gf a Parallel
Connector Unit that connects the Ligand Unit to one or more Drug Units fhrough intermediacy
of a Releasable Assembly Unit for each Drug Unit, and connects a Polgethylene Glycol Unit in
parallel orientation relative to the Drug Units of each Linker-Drug phoiety, wherein the
Releasable Assembly units are capable of releasing free drug in proximity to a target site targeted
by the Ligand Unit, wherein the Linker-Drug moieties providg for loading of one to thirty-two

Drug Units onto the Ligand-Drug Conjugate.

2. The Ligand-Drug Conjugate compound of claim 1 wherein the Ligand-Drug has

the structure represented by formula (1), (II), or (UI):
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drug-linker

or a pharmaceutically acceptable salt thereof, wherein,
5 L is a Ligand Unit;

D is a Drug Unit;

PEG is a Polyethylene Glycol Unit;

7 1s a Stretcher Unit;

X is a Releasable Assembly Unit;
10 L is a Parallel Connector Unit;

A is an optional Branching Uni

AD is a Drug Attachment Upit;

the subscript p is an integgr ranging from 1 to 14, preferably 2 to 12 (preferably 6 to 14, 6

to 12, 8to 14 or 8 to 12);

15 the subscript t is 0 tg' 8, preferably 0, 1, 2 or 3;

the subscript m ig’an integer ranging from 1 to 4, preferably 1 or 2; and

the subscript /s 0 or 1,with the proviso that when s is 0, mis | and when sis 1, mis 2, 3
or4.

20 3.

Conjugate/is represented by the structure:

The Ligand-Drug Conjugate compound of claim 2 wherein the Ligand-Drug
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drug-linker or a pharmaceutically acceptaBle salt thereof.
4. The Ligand-Drug Conjugate compound of claim 2 #r 3 wherein the subscript s is
0.
5
5. The Ligand-Drug Conjugate compound of€laim 2 or 3 wherein the subscript s is

I and the subscript m is 2, 3 or 4.

6. The Ligand-Drug Conjugate compound of claim 2 wherein the Ligand-Drug

10 Conjugate has the structure represented by fopmula Ia, Ib, a, 1Ib, IIb, I1la, or IIb:

PEG
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p
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or a pharmaceutically acceptable salt thereof.
7. The Ligand-Drug Conjugate cgmpound of any one of claims 1 to 6 wherein each

Parallel Connector Unit (L) comprises an /amino acid, amino alcohol, an amino aldehyde or a

polyamine.

8. The Ligand-Drug (onjugate compound of any one of claims 1 to 6 wherein each

Parallel Connector (L) Unit ifdependently has the structure of:
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wherein the wavy lines indicates ¢bvalent attachment sites of LP within the Ligand-

Drug Conjugate; and wherein R is:
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*—CH, o-é— , *—CHZCHZCOO—-é— . *——(CHYNHC(EN-NHECH,

*—CH,0-¢- , X (CH2)3NHC(=NH)NH-§—’ *——(CH3),NHZ(=N-O)CH;
T

* e CHOCHj ’ *—(CHz)eNH‘s— ) * 2)3NHCONH—§—

*—CHzCONH—g— s e (CH,)sNHC(=N-NH)CH; | CHZCHzCH(OH)CHZNH—é—
: ,
*—CH2COO'§' » #*——(CH,)sNHC(=N-O)CH;  » *—CH,CH,CH(O)CH,NH,

WV

[YAYAYS d

* *

*

(CH,)3NHCH=N-NH-

CHZCHZCONH%— ’ (CHz)gNHCH=N-0—§— ﬂ

*

* (CH2)4NHCONH—§—

(CH2)4NHC(=NH)NH—§—

*_(CH2)1-48'§— ’ *—(C(CHg)(CHs)NH—g—

3

*—CH,

|
e

Ho moiety to the carbon

wherein the asterigk indicates covalent attachment of the R

labeled x and the wavy line in the R moiety indicates one of the three attachment sites of L”
within the Ligand-Dryg moiety;
5 each R'™ i independently selected from hydrogen or -C;-C; alkyl, preferably H or CHj;
Y is indgpendently selected from N or CH;
each X is independently selected from NH, O, or S; and

the/ subscript ¢ is independently selected from an integer ranging from 1 to 10, preferably

[\
L
)
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9. The Ligand-Drug Conjugate compound of claim 7 wherein each Parallel

Connector (L) Unit corresponds in structure to D/L-lysine as shown in the formula belg

wherein the wavy lines indicates covalent attachment sites of I2” within the Ligand-Drug

5 Conjugate.
10. The Ligand-Drug Conjugate compound of claym 7 wherein each Parallel
Connector (L) Unit corresponds in structure to D/L-cysteine or D/L-penicillamine as shown in

the formula below:

10 0",
wherein the wavy lines indicatg$ covalent attachment sites of LP within the Ligand-Drug
Conjugate.
11 The Ligand-Drdg Conjugate compound of claim 10 wherein each Parallel

15
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12. The Ligand-Drug Conjugate compound of any one of claims 2 - 6 wherein tie

structure of each Parallel Connector (L”) Unit is independently represented by Formula

SN

|
_g_ (AA)——(AAY),

% Formula A

wherein
AAis independently selected from an amino acid, optionally substituted Cy.o¢ heteroalkylene
(preferably optionally substituted Cy.;, heteroalkylene), optionalfy substituted Cs.g heterocyclo,
optionally substituted Ce 14 arylene, or optionally substituted £5-Cg carbocyclo;
and the subscript u is an integer independently selected from O to 4; wherein at least one AA' of
each LP Unit has a functionalized side chain that providés for an attachment site to a PEG, AD, A
or Z unit or an X-D moiety,

wherein the wavy lines indicates the coyélent attachment sites of LP within the Ligand-
Drug Conjugate.

13. The Ligand-Drug Conjugate compound of claim 12 wherein each AA' of each
Parallel Connector Unit (L) is an an jidependently selected amino acid or is an optionally
substituted Cy.,o heteroalkylene, opftionally substituted C;_g heterocyclo, optionally substituted
Ce.14 arylene, or optionally subsgituted C;-Cg carbocyclo, provided that no more than 2 of AAlis
optionally substituted C,.»0 hgteroalkylene, optionally substituted Cs.¢ heterocyclo, optionally

substituted Ce 14 arylene, of optionally substituted C;-Cg carbocyclo.

14. The LAgand-Drug Conjugate compound of any one of claims 2 - 13 wherein when
A is present, eachy/A is one to 10 amino acids, amino alcohols or amino aldehydes or polyamines

or combinatioy'thereof covalently bonded to one another.

The Ligand-Drug Conjugate compound of any one of claims 2 - 14 wherein when
AD iypresent, each AD is one to 10 independently selected amino acids or amino alcohols or

ino aldehydes or polyamines or combination thereof covalently bonded to one another.

255
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16. The Ligand-Drug Conjugate compound of any one of claims 2 - 15 whergin Z has

the structure of

wherein R is -(CH;)sC(=0)-, the asterisk indicates covaléent attachment of each 7 to the

Ligand Unit and the wavy line indicates covalent attachment of each Z to the remainder of a

Linker-Drug moiety within the Ligand-Drug Conjugate.

17. The Ligand-Drug Conjugate compou

of any one of claims 2 - 15 wherein Z has
10 the structure of

NH

[HHEH
=z
I
O
i

*

HO

wherein the asterisk indicates attachment of each Z to the Ligand Unit and the wavy line

15  indicates covalent attachment of each Z to the remainder of a Linker-Drug moiety within the
Ligand-Drug Conjugate,
18. TheAdigand-Drug Conjugate compound of any one of claims 2 - 17 wherein the
subscript tis 0,
20

The Ligand-Drug Conjugate compound of any one of claims 2 - 18 wherein the
subscript p is an integer ranging from 6 to 14.
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20. The Ligand-Drug Conjugate compound of claim 2, 16, or 17 wherein the Ljgand-

Drug Conjugate is represented by the structure of:

D
| PE
X |
NH
\\‘\\\\/\/
o)
NH
Z/
L 4 .
or a pharmaceutically acceptable salt thereof.
21. The Ligand-Drug Conjugate compound of dny one of claims 1 - 18 wherein there

are from 6 to 32 or from 8 to 32 Drug Units attached tg/the Ligand Unit.

22, A Ligand-Drug Conjugate compoynd of any one of claims 1 to 21 wherein PEG
comprises no more than about 72 (OCH,CH,)Aubunits, preferably no more than about 36

(OCH,CH,) subunits,

23. A Ligand-Drug Conjugate compound of any one of claims 1 to 23, wherein PEG
comprises a combined total of from 8 to 72, 8 to 60, 8 to 48, 8 to 36 or § to 24 (OCH,CH,)
subunits, from 10 to 72, 10 to 64, 10 to 48, 10 to 36 or 10 to 24 (OCH,CH,) subunits, or from 12
to 72, 12 to 60, 12 to 48, 12 46 36 or 12 to 24 (OCH,CH,) subunits.

24. The Ligdnd-Drug Conjugate compound of any one of claims 1 - 23 wherein the

PEG unit comprises/one or more linear PEG chains.

25,
PEG Unit

he Ligand-Drug Conjugate compound of any one of claims 1 - 21 wherein the
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—?-RZO—(CHZCHZO)n—R21

—;—RZO—(CHZCHZO)H‘—RZZ—(CHZCHZO)n.—Rm or

—8—R20—(CH,CH,0)y—f-R2—(CH,CH,0)y—-R?'
<

wherein the wavy line indicates site of attachment the PEG Unit to the Parallel Connector

Unit,
R*°is a PEG Attachment Unit,
5 R* is a PEG Capping Unit;
R* is an PEG Coupling Unit
n is independently selected from 4 to 72, preferably ¢'to 72, 8§ to 72, 10 to 72 or 12 to 72;
eis2tod
each n' is independently selected from 1 to 72, grovided that there are at least 4,
10 preferably at least 6, at least 8, at least 10, or at least'12 PEG (OCH,CH,) subunits in the PEG

Unit.

26. The Ligand-Drug Conjugate/’compound of claim 25 wherein
R*is is —C(O)-, -O-, -S-, -S(0)/, -NH-, -C(0)0-, -C(0)Ci.jpalkyl, -C(0)C.jpalkyl-O-, -
15 C(O)Ciypalkyl-COs-, -C(O)Ci.jpalkyNH-, -C(O)Cyjpalkyl-S-, -C(O)Ci.10alkyl-C(O)-NH-, -
C(O)Cy.1palkyl-NH-C(O)-, -Cj.j0alkyl, -Ci-1oalkyl-O-, -Ci.10alkyl-CO2-, -Cyjpalkyl-NH-, -Cy.
1oalkyl-S-, -Cy1palkyl-C(O)-NH-, -C_jpalkyl-NH-C(O)-, -CH,CH,SO,-Cy. jpalkyl-, -CH,C(O)-C.
yI-O-, =N-(O or N)-Cy_jpalkyl-NH-, =N-(O or N)-C_jpalkyl-CO,-,
O
N"N\N/I?zﬁ
O , or LLH,)_/

20 7 s independently -Cj_igalkyl, -Cs ¢ alkyl-CO;H, -C; ¢ alkyl-OH, -C;.1o alkyl-

N—C1.10 alkyl—3%

Y
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27. The Ligand-Drug Conjugate compound of claim 26 wherein R* is -NH- oy/
C(O)-.

28. The Ligand-Drug Conjugate compound of claim 25 wherein the PEG Unit has the

structure of’
—g NH_(CHchzo)n'CH20H2COZH

'g“NH"(CH2CH20)n"CHzCH2C(=O)NH—(CH20H20)-CH HchZH

I
-g-—C—(CHZCHzo)n-CH3 or
-é—NH—(CHZCHZO)H—CHZCHZNH—(CHZCHZO)— H,CH,COLH

wherein the wavy line indicates site of attachment o the Parallel Connector Unit, and

each n is independently selected from an integer ranging/from 4 to 72.

29. The Ligand-Drug Conjugate compgtnd of claim 28 wherein n is independently

selected from 6 to 24 or from 8 to 24.

30. The Ligand-Drug Conjugate compound of any one of claims 1 - 29 wherein the
PEG Unit has at least 6 -CH,CH,0O- s

31.  The Ligand-Dru
PEG Unit has at least 8 -CH,

“onjugate compound of any one of claims 1 - 30 wherein the

»O- subunits and no more than about 36 subunits -CH,CH,O-.

32. The Ligand-Drug Conjugate compound of any one of the preceding claims
wherein the Drug Unit is hydrophobic.
33. he Ligand-Drug Conjugate compound of claim 32 wherein the Drug Unit is that

of a drug haying a SlogP value of 2.5 or greater.

34. The Ligand -Drug Conjugate compound of claim 32 wherein the Drug Unit is an

aurjstatin.
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35, The Ligand -Drug Conjugate compound of claim 34 wherein the auristati

Unit is represented by the structure of formula Dg:

O R’
N

s )T% W

R* R° Fl{e R8

wherein, independently at each location:

R” is selected from the group consisting of H and C;-Cg alkyl;

R’ is selected from the group consisting of H, C;-Cs alkyl, C3-Cg carbocycle, aryl, C1-Cyg
alkyl-aryl, C;-Cs alkyl-(Cs-Cs carbocycle), Cs-Cs heterocygle and C-Cg alkyl-(Cs-Cs
heterocycle);

R*is selected from the group consisting of H, C1-Cg alkyl, C5-Cg carbocycle, aryl, Ci-Cg
alkyl-aryl, C;-Cs alkyl-(C3-Cs carbocycle), Cs-Cs heterocycle and C;-Cs alkyl-(Cs-Cs
heterocycle);

R’ is selected from the group consistifig of H and methyl;

or R and R’ jointly form a carbocyclic ring and have the formula -(CR*R"),- wherein R*
and R are independently selected frony'the group consisting of H, C,-Cy alkyl and C3-Csy
carbocycle and n is selected from thg group consisting of 2, 3,4, 5 and 6;

RC is selected from the grgup consisting of H and C;-Cg alkyl;

R is selected from the eroup consisting of H, C;-Cs alkyl, C5-Cg carbocycle, aryl, C;-Cg
alkyl-aryl, C;-Cs alkyl-(C3Cs carbocycle), C3-Cg heterocycle and C-Cg alkyl-(Cs-Cy
heterocycle);

each R® is ind¢pendently selected from the group consisting of H, OH, C;-Cg alkyl, C3-Cs
carbocycle and O-¢C,-Cy alkyl);

R’ is selgcted from the group consisting of H and C;-Cg alkyl;
R!® i¢/selected from the group consisting of —C(RS)Z—C(Rg)Z—aryl, —C(Rg)z—C(Rg)g—(Cy

C; heterogycle), and —C(R*),~C(R®),—(C5-Cs carbocycle).
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36. The Ligand -Drug Conjugate compound of any one of claims 1 - 35 whereirythe
Releasable Assembly Unit comprises a sugar moiety linked to a self-immolative group via a
glycosidic bond to which the drug unit is bonded so that cleavage of the glycosidic bofid by a
glycosidase at the site targeted by the Ligand results in release of free drug from thé Ligand-

Drug Conjugate.

37. The Ligand -Drug Conjugate compound of claim 36 wherein the Releasable

Assembly Unit comprises a glucuronide unit and is represented by the formula:

wherein Su is the glucuronide moiety, -O'- represents an oxygen glycosidic bond; each R
is independently hydrogen, a halogen, -N, or -NO,; and wherein the wavy line indicates
attachment of the self-immolative grgfip to L, AD or A (either directly or indirectly through a
Covalent Attachment Unit) and the asterisk indicates attachment of the self-immolative group to
the Drug Unit (either directly or indirectly via a Spacer Unit).

38. The Ligand-Drug Conjugate compound of any one of claims 1 - 35 wherein the
Releasable Assembly Wnit comprises a peptide cleavable by cathepsin B.

39. THe Ligand-Drug Conjugate compound of any one of claims 1 - 35 wherein —-X-D

has the structyre of:
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OTD
O
QCO_E_
CO,H u/
O
HO 0
HO
OH

wherein Q“ is an optional Covalent Attachment Unit Unjit and the wavy line indicates

covalent attachment to the remainder of a Drug Linker moiety/of the Ligand-Drug Conjugate.

5 40.  The Ligand -Drug Conjugate compound ¢t claim 39 wherein —X-D is

D
2,

o
o
N
T
Iz

wherein the wavyline indicates covalent to the remainder of a Drug Linker moiety of the

Ligand-Drug Conjugate.

10 41. e Ligand-Drug Conjugate compound of any one of claims 1 - 35 wherein —X-

D has the structure of’:
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or

COH

HO le)
HO
OH

wherein the wavy Jine indicates covalent attachment to the to the remainder of a Drug

Linker moiety of the Ligand-Drug Conjugate.

42. Thé Ligand-Drug Conjugate compound of any one of claims 1-41 wherein the

Ligand Unit is/4 monoclonal antibody.

The Ligand-Drug Conjugate compound of any one of claims 1 - 42 wherein the
Ligand is an antibody and the antibody is conjugated to each Stretcher Unit (Z) via a sulfur atom

of g cysteine residue of the antibody.
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44 The Ligand-Drug Conjugate compound of claim 43 wherein the cysteine residue

is naturally occurring and is from an interchain disulfide.

45. The Ligand-Drug Conjugate compound of claim 43 wherein the £ysteine residue

is non-naturally occurring and is from a cysteine introduced into the antibody.

46. The Ligand-Drug Conjugate compound of claim 45 whefein the introduced

cysteine is at residue 239 according to the EU index.

47. The Ligand-Drug Conjugate compound of any gne of the preceding claims

wherein there are 6 to 14 Drug Units attached to the Ligan

48. The Ligand-Drug Conjugate compound of any one of claims 2 - 47 wherein the
Ligand Unit is an antibody, the subscript p is 8, and the antibody is conjugated to Stretcher Units
(Z) through the sulfur atoms of the interchain djgulfides of the antibody.

49. The Ligand-Drug Conjugate compound of any one of claims 2 - 47 wherein the
Ligand is an antibody, the subscript p i an integer ranging from 10 to 14 or 10 to 12, and the
antibody is conjugated to each Stretgher Unit both through sulfur atoms from the interchain

disulfides of the antibody and cygteine residues introduced into the antibody.

50. The Ligand-Drug Conjugate compound of claim 49 wherein the cysteine residue

is at position 239 according to the EU index.

51. A Ligand-Drug Conjugate compound of any one of claims 1 to 50 wherein the

Ligand Unit hay’a molecular weight of at least about 80 Kd.

than/about 200 daltons.
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53. The Ligand Drug Conjugate compound of any of claims 2 - 52 wherein the
Stretcher Unit has a mass of no more than about 1000 daltons, preferably no more than gbout 200

daltons.

54. A Ligand-Drug Conjugate compound of any one claims 2 to 53 wherein when the
Branching Unit is present, the Branching Unit has a mass of no more than apout 1000 daltons,

preferably no more than about 500 daltons.

55. A Ligand-Drug Conjugate compound of any one of ¢laims 2 to 54 wherein when
the Drug Attachment Unit is present, the Drug Attachment Unit has a mass of no more than

about 1000 daltons, preferably no more than about 500 daltony’

56. A Ligand-Drug Conjugate compound of/any one of claims 2 to 55 wherein the
Releasable Assembly Unit has a mass of no more than about 5000 daltons, preferably a mass of
from about 100 daltons, or from about 200 daltong, or from about 300 daltons to about 1000

daltons.

§7. A Ligand-Drug Conjugdte compound of any one of the preceding claims wherein,
apart from the PEG Unit, there are o more than 4, no more than 3, no more than 2 or no more

than 1 other polyethylene glycol Subunits present in the Ligand-Drug Conjugate

58. A Ligand-Prug Conjugate compound of any of the preceding claims wherein
there are no more than A0, no more than 45, no more than 40, no more than 35, no more than 30,

or no more than 25 /Antervening atoms between the Ligand Unit and the Drug Unit.

59. Ligand-Drug Conjugate compound of any of the preceding claims wherein
there are no piore than 40, no more than 35, no more than 30, or no more than 25 intervening

atoms between the Ligand Unit and the Cleavable Unit of the Releasable Assembly Unit.




WO Z015/057699 PCT/US2014/060477

60. A Ligand-Drug Conjugate compound of any of the preceding claims where;}
there are fewer intervening atoms between the Ligand and the Drug Unit than there are gtoms in

the PEG Unit.

61. A Ligand-Drug Conjugate compound of any of the preceding clairds wherein
5  there are fewer intervening atoms between the Ligand and the Cleavable Unit gt the Releasable

Assembly Unit than there are atoms in the PEG Unit.

62. A Ligand-Drug Conjugate compound of any of the preceding claims wherein

there are fewer intervening atoms between the Ligand and the Drug Unit than there are

intervening atoms between the distal end of the PEG Unit and the Parallel Connector Unit.

10 63. A Ligand-Drug Conjugate compound of any of'the preceding claims wherein
there are fewer intervening atoms between the Ligand and the Cleavable Unit of the Releasable
Assembly Unit than there are intervening atoms betweeyn the distal end of the PEG Unit and the

Parallel Connector Unit.

64. A pharmaceutical composition copfiprising a population of Ligand-Drug
15 Conjugate compounds of any one of claims 1-63 wherein the average number of drug-linker
moieties per Ligand Unit in the compositiph ranges from about 4 to about 14; and a

pharmaceutically acceptable carrier.

65. The pharmaceutica)/composition of claim 64 wherein the average number of

20 drug-linker moieties per Ligand Unit in the composition ranges from about 6 to about 14.

ceutical composition of claim 64 wherein the average number of

drug-linker moieties pér Ligand Unit in the composition ranges from about 8§ to about 14.

25 67. The pharmaceutical composition of claim 64 wherein the average number of

molecules of drug-linkers per Ligand in the composition ranges from about 8 to about 12.

The pharmaceutical composition of claim 66 wherein the average number of

les of drug-linkers per Ligand in the composition is about §&.
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69. A Drug-Linker Compound wherein the Drug-Linker compound is representgd by

the structure of formula IV, V, or VI

PEG

|
z P A X—D)
m

(IV)

PEG is a Polyethylene Glycol Unit;

Z! is a Stretcher Unit capable of forming a covalent attachment to a Ligand Unit;
X is A4 Releasable Assembly Unit;

LYis a Parallel Connector Unit;

A is an optional Branching Unit;

AD is a Drug Attachment Unit;
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the subscript t is an integer and is 0 to 8, preferably 0, 1, 2, or 3;
the subscript m is an integer ranging from 1 to 4, preferably 1 or 2; and

the subscript s is 0 or 1,with the proviso that when s is 0, m is 1 and when s isA, mis 2, 3

or 4.
5
70. The Drug-Linker Compound of claim 69 wherein the Drug-Linker Compound has
the structure of :
PEG
|
Z—As—LF—XxX—D
m
or a pharmacgutically acceptable salt thereof.
10
71. The Drug-Linker Compound of clgdm 69 or 70 wherein s is zero (i.e., A is
absent).
72. The Drug-Linker Compoyhd of claim 69 or 70 or 71 wherein sis 1 and mis 2 to
15 4
73. The Drug-Linker/Compound of claim 69 wherein the Drug-Linker has the
structure represented by formyala [Va, IVb, Va, Vb, V¢, Via or Vib:
Fl’EG PEG
z LF— ‘{X—D) IVa Z | P X D IVb
20 ?
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PEG
|
TEC z—A P X—D
2 = AY=LP — X D )l(
2 Va | Vb
D |{ A
PEG PEG
- o I
2'—t ADFLP—X—D 2 A YT AD— AD
l Ve | | Via
1 S
L
D | D D2
PEG
Z' e P o ADLAAD
l | Vib
X
| |
¢ D

or a pharmaceutically acceptable salt thergof.

74. A Drug-Linker Compbund of any one of claims 69 to 73 wherein L" is an amino

acid, amino alcohol, amino aldehyde or polyamine.

75. The Drug-Lifiker Compound of any one of claims 69 to 73 wherein each L”

independently has the styicture of:
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R100
I
E{N 5\ R1Q
R1 10 ‘
/

wherein the wavy line indicates the/covalent attachment sites within the compound

wherein R'"'° has the structure of
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*—CH, o-é— , *—CHZCHZCOO—-é— . *——(CHYNHC(EN-NHECH,

*—CH,0-¢- , X (CH2)3NHC(=NH)NH-§—’ *——(CH3),NHZ(=N-O)CH;
T

* e CHOCHj ’ *—(CHz)eNH‘s— ) * 2)3NHCONH—§—

*—CHzCONH—g— s e (CH,)sNHC(=N-NH)CH; | CHZCHzCH(OH)CHZNH—é—
: ,
*—CH2COO'§' » #*——(CH,)sNHC(=N-O)CH;  » *—CH,CH,CH(O)CH,NH,

WV

[YAYAYS d

* *

*

(CH,)3NHCH=N-NH-

CHZCHZCONH%— ’ (CHz)gNHCH=N-0—§— ﬂ

*

* (CH2)4NHCONH—§—

(CH2)4NHC(=NH)NH—§—

*_(CH2)1-48'§— ’ *—(C(CHg)(CHs)NH—g—

3

wherein the astérisk indicates attachment of the R'"°

1

moiety to the carbon labeled x and

the wavy line in the B/'® moiety indicates one of the three attachment sites of L within the

5  Ligand-Drug conjygate;
wherein£ach R'™ is independently selected from hydrogen or -C;-C; alkyl, preferably
hydrogen or £'Hs,
Y 1s independently selected from N or CH,

ach Y’ is independently selected from NH, O, or S, and
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the subscript ¢ is independently selected from an integer ranging from 1 to 10, prefefably
1,2, or 3.
76. The Drug-Linker Compound of claim 74 wherein each L” correspondy/in

structure to D/L lysine as shown in the formula below:

77. The Drug-Linker Compound of claim any ong/of claims 70 - 76 wherein when A
is present, A is from 1 to 10 amino acids, amino alcohols/amino aldehyde, polyamines, or

combinations thereof.

10
78. A Drug-Linker Compound of any 4ne of claims 70 - 77 wherein when AD is
present, AD is from 1 to 10 amino acids, amin® alcohols, amino aldehyde, polyamines, or
combinations thereof.
15 79. The Drug-Linker Compound of any one of claims 69 - 78 wherein Z' has the

structure of
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WO Z015/057699

otecting group,

or
, optionally protected by an amine

wherein the wavy line indicates covalent attachment to the reyhainder of the Drug-

Linker structure.
The Drug-Linker Compound of claim 69 whergin the Drug-Linker compound has

80.

the structure of’:

O

pat

10 or a pharmaceutically acceptable saly'thereof.
The Drug-Linker Compound of claim 69 wherein the Drug-Linker Compound has

81.

the structure of:
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COH

HO
HO

or

COLH

HO
HO

pharmaceutically acceptable salt thereof.
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82. The Drug-Linker Compound of claim 69 wherein the Drug-Linker Compoupd has

the structure of:
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HN

or a pharmaceutically acceptable salt tifereof.

83. The Drug-Linker Compognd of claim 69 wherein the Drug-Linker Compound has

5 the structure of:
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or a pharmaceutically acceptable salt thereof, wherein R*! is a PEG Capping Unit gnd n

is an integer ranging from 6 to 72, § to 72, or 8 to 24.

84. The Drug-Linker Compound of claim 69 wherein the Drug-Linker €ompound has

5 the structure of

COH

r a pharmaceutically acceptable salt thereof wherein R* is a PEG Capping Unit and n is

10 6to72,0or8to 72, or 8 to 24.
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85. The Drug-Linker Compound of claim 83 or 84 wherein n is 8, 12, or 24.

86. The Drug-Linker Compound of claim 83 or 84, or 85 wherein R* methyl,
ethyl or propyl.

87. A pharmaceutical composition comprising a population of Ligand-Drug
Conjugates having a Drug-Linker moiety corresponding in structure to4 Drug-linker compound
of any one of claims 69 to 86 conjugated to a Ligand Unit.; and a pharmaceutically acceptable
carrier, wherein the average number of molecules of drug-linkers/per Ligand in the composition

ranges from about & to about 14.

88. The pharmaceutical composition gt any one of claims 64 — 68, and 87
wherein each parallel oriented PEG unit of a Ligand Jrug Conjugate has at least § to no more

than 24 PEG subunits.

89. The pharmaceutical cofmposition of any one of claims 64 — 68 and 87
wherein each parallel oriented PEG unit of a Ligand Drug Conjugate has at least 12 to no more

than 24 PEG subunits.
90. The pharmyceutical composition of any one of claims 64 — 69 and 87 — 89

wherein the value for the avergge Drug-linker loading also represents the Drug-Linker loading of

the predominate Ligand-Dpag Conjugate in the composition.

91. A Ligand-Drug Conjugate of any one claims 1 - 63 wherein, apart from the PEG

Unit, there are no/other PEG subunits present in the Ligand-Drug Conjugate.

A Linker Compound having the formula VII, VIII or IX:
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PEG

Z——L"—A (VID)

PEG
N
7! e A = AD' LP
t

" v

PEG

7 e LP—{-AD‘}—AD'

i

a0
5 orapharmaceutically acceptable salt thereof wherein
PEG is a Polyethylene Glycol Unit;
Z! is a Stretcher Unit capable of forming a covalént attachment to a Ligand Unit;
-X-D is a Releasable Assembly Unit attached’to a Drug Unit;
A'is a Branching Unit capable of forming/a covalent attachment to two to four X-D Units,
10 preferably two X-D Units;
A is an optional Branching Unit;
AD'is a Drug Attachment Unit capable of forming a covalent attachment to a —X-D Unit;
L" is a Parallel Connector Uni
L" is a Parallel Connector Uhit capable of forming a covalent attachment to -X-D;
15 the subscript t is an integér and is O to 8, preferably 0, 1, 2, or 3;
the subscript m is an jteger and is 1 to 4; preferably 1 or 2;

the subscript s is aff integer and is 0 or 1,with the proviso that when s is 0, m is 1 and when s is 1,

mis 2 to 4.
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93. A Linker Compound of claim 92 wherein L" isa protected cysteine or penicillardine

as shown in the formula below:.

RPR
|
S

Fge A

wherein the wavy line indicates covalent attachment within the Compound and R"™® is a thiol

protecting group.

94. A Linker Compound of claim 92 having Fogmula VIII wherein tis 1 and

wherein AD' is

O
H
“ N
cei‘N (555 ~
H NN
H
O

wherein R™ is a thiol protectifg group and the wavy line indicates covalent attachment within

the Compound.

95. A Linkes Compound of claim 92 having the formula:

Z'
~ PEG
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or a pharmaceutically acceptable salt thereof, wherein R™ is a thiol protecting group

96. A Linker Compound of claim 92 having the formula

RPR RPR
S S
0
2 y
\N PEG
H N
H i N
0 = 0

or a pharmaceutically acceptable salt thereof, wherein R™ is a fhiol protecting group

97. A Ligand-Linker Compound having the forrfula X, X1, XII as follows:

) PEG
I
L 7 e AD' LP
PEG "
L z L P A m
W J J/ P
linkzr P linkEr
' X) (XI)
PEG
I
7= Ag LP AD'~]——AD‘
t
\- m p
linker (XID)
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or a pharmaceutically acceptable salt thereof wherein

L is a Ligand Unit;

PEG is a Polyethylene Glycol Unit;

Z~ 18 a Stretcher Unit;

-X-D is a Releasable Assembly Unit attached to a Drug Unit;
L is a Parallel Connector Unit;

L" is a Parallel Connector Unit capable of forming a covalent attachmefit to —X-D;
A isa Branching Unit capable of forming a covalent attachment to #wo to four X-D Units,
preferably two X-D Units;

A is an optional Branching Unit;

AD is a Drug Attachment Unit capable of forming a covalent attachment to a X-D Unit;

the subscript p is an integer and is 1 to 14, preferably abgut 2 to about 12 (preferably about 6 to
about 14, about 6 to about 12, about 8 to about 14 or gbout 8 to about 12);
the subscript t is an integer and is 0 to 8; preferably’0, 1, 2, or 3

the subscript m is an integer and is 1 to 4; prefepably 1 or 2; and

the subscript s is an integer and is 0 or 1,witly'the proviso that when s 1s O, m is 1 and when s is 1,

mis 2 to 4.

98. The Ligand-Linker cgmpound of claim 97 wherein the Linker-Ligand Linker
compound has the structure of fopnula Xla, XIb, Xlc, XId, XIla or XIIb:

PEG
L PEG e wat - S o I
) X1a XIb
p 2
P
PEG PEG
. I
L AD'}—LP L——Z~4—AD'}—L”
t Xle
1 X1d
5 p
p
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PEG

L e Z A LP‘[~AD']—AD'

t

Xlla L Z

Y
or a pharmaceutically acceptable salt thereof .

99. The pharmaceutical composition of any one of claims $4-68 and 87 - 90 wherein the
composition exhibits improved pharmacokinetic properties as gompared to a pharmaceutical
composition comprising ligand-drug conjugates lacking the PEG Unit or containing the PEG

Unit but placed in a serial orientation in relation to the antibody and drug.

100. The pharmaceutical composition of any one of claims 64-68 and 87 - 90 wherein the
composition exhibits pharmacokinetic propertiey’the same or substantially the same as compared

to a pharmaceutical composition comprising the corresponding unconjugated Ligand.

101. A method of treating canCer comprising administering to a subject in need
thereof, an effective amount of a Ligdnd-Drug Conjugate of any one of claims 1 to 63 or a
pharmaceutical composition of ang one of claims 64-68, 87-90, or 99-100 wherein the Ligand
Unit of the Ligand-Drug Conjygate specifically binds to a target antigen expressed by cancer

cells.

102. A Ligard-Drug Conjugate of any one of claims 1 to 63 wherein the ligand is a
monoclonal antibody that specifically binds to CD19, CD20, CD30 (preferably chimeric or
humanized AC10 antibody), CD33, CD70, alpha-v-beta-6, or Liv-1 antigen.




WHAT IS CLAIMED IS

1. A Ligand-Drug Conjugate compound wherein the Ligand-Drug conjugate
compound is comprised of a Ligand Unit and one or more Linker-Drug moieties covalently
bonded to the Ligand Unit, wherein each Linker-Drug moiety is comprised of a Parallel
Connector Unit that connects the Ligand Unit to one or more Drug Units through intermediacy
of a Releasable Assembly Unit for each Drug Unit, and connects a Polyethylene Glycol Unit in
parallel orientation relative to the Drug Units of each Linker-Drug moiety, wherein the
Releasable Assembly units are capable of releasing free drug in proximity to a target site targeted
by the Ligand Unit, wherein the Linker-Drug moieties provide for loading of one to thirty-two
Drug Units onto the Ligand-Drug Conjugate.

2. The Ligand-Drug Conjugate compound of claim 1 wherein the Ligand-Drug
Conjugate compound has the structure represented by formula (I), (IT), or (II):

Fl’EG
L4tz LP—A, X—D>
m
N /°
Y
drug-linker )
PEG
|
L4—z—A T—LP—X—D
X
I
D |t m/p
A\ J
Y
drug-linker (1)
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L Z—A, LP T_?D
:| 3
bl D
t m p
u J
Y

or a pharmaceutically acceptable salt thereof, wherein,

L is a Ligand Unit;

D is a Drug Unit;

PEG is a Polyethylene Glycol Unit;

Z is a Stretcher Unit;

X is a Releasable Assembly Unit;

L? is a Parallel Connector Unit;

A is an optional Branching Unit;

AD is a Drug Attachment Unit;

subscript p is an integer ranging from 1 to 14,2 to 12, 6 to 14, 6 to 12, 8 to 14 or 8 to 12);
subscript t is an integer ranging from 0 to 8, oris 0, 1, 2 or 3;
subscript m is an integer ranging from 1 to 4, or is 1 or 2; and

subscript s is 0 or 1,with the proviso that when subscript s is 0, subscript m is 1 and when

subscript s is 1, subscript m is 2, 3 or 4.

3. The Ligand-Drug Conjugate compound of claim 2 wherein the Ligand-Drug

Conjugate compound is represented by the structure:
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PEG

L4—z—A, LP—Xx——>D

~
drug-linker

or a pharmaceutically acceptable salt thereof, wherein subscript s is 0 and subscript m is

1, or subscript s is 1 and subscript m is 2, 3 or 4.

4. The Ligand-Drug Conjugate compound of claim 2 wherein the Ligand-Drug
Conjugate compound has the structure represented by formula Ia, Ib, Ila, IIb, IIc, I1Ia, or IIIb:

F|’EG PEG
L4—z7 LP—A X—D> L1z L—X—D Ib
2
Ia
p p
PEG
I
PEG L4+—z—A AD—LP—Xx—D
Lt+—zZ—Ar+LP—x—pD )|( b
2 I
Ila D |t P
b 2
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PEG EG

L~—7—+ AD-LP—Xx—D L7—Z2—A~—L"—AD—A
| Ilc | | TTla
x| 7
| ' lt D
D
D P 2/
PEG
L7 (P
L T AD A b
x| 7
|
5t o
p

or a pharmaceutically acceptable salt thereof, wherein each Parallel Connector Unit (LP)

comprises an amino acid, an amino alcohol, an amino aldehyde or a polyamine.

5. The Ligand-Drug Conjugate compound of claim 4 wherein each Parallel

Connector (LP) Unit has the structure of:

’%ZNH
-
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wherein the wavy lines indicates covalent attachment sites of LP within the Ligand-Drug

Conjugate compound.

6. The Ligand-Drug Conjugate compound of claim 5 wherein the Ligand Drug
Conjugate compound has the structure of formula Ib, Ila, IIb or IIc and each Parallel Connector
(LP) Unit has the structure of

wherein the wavy line adjacent to the sulfur atom indicates covalent attachment to a

Releasable Assembly Unit.

7. The Ligand-Drug Conjugate compound of claim 4 wherein the structure of each

Parallel Connector (L?) Unit is independently represented by Formula A:

(VaVaVAV )

|
—%— (AA)—(AAD,

é Formula A

wherein
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AA! of each Parallel Connector Unit (LP) is independently selected from an amino acid,
optionally substituted Ci-20 heteroalkylene, optionally substituted Cs-s heterocyclo, optionally
substituted Cs-14 arylene, or optionally substituted C3-Cs carbocyclo; and

subscript u is an integer ranging from 0 to 4; wherein at least one AA! of each L? Unit
has a functionalized side chain that provides for an attachment site to a PEG, AD, A or Z unit or
an X-D moiety, or

AA! of each Parallel Connector Unit (LP) is an independently selected amino acid or is
an optionally substituted Ci-20 heteroalkylene, optionally substituted Cs-s heterocyclo, optionally
substituted Cs-14 arylene, or optionally substituted C3-Cs carbocyclo, provided that no more than
2 of AA! is an optionally substituted C1.20 heteroalkylene, optionally substituted Cs.s heterocyclo,
optionally substituted Cs.14 arylene, or optionally substituted C3-Cs carbocyclo;

and

each optional Branching Unit (A), when present, is one to 10 independently selected
amino acids, amino alcohols or amino aldehydes or polyamines, or a combination thereof,
covalently bonded to one another; and

each Drug Attachment Unit (AD), when present, is one to 10 independently selected
amino acids or amino alcohols or amino aldehydes or polyamines, or a combination thereof,
covalently bonded to one another,

wherein the wavy lines indicates the covalent attachment sites of LP within the Ligand-

Drug Conjugate compound.

8. The Ligand-Drug Conjugate compound of claim 4 wherein Z has the structure of
0

N R17 g_

0o
wherein R is -(CHz2)sC(=0)-, the asterisk indicates covalent attachment of each Z to the

Ligand Unit and the wavy line indicates covalent attachment of each Z to the remainder of a

Linker-Drug moiety within the Ligand-Drug Conjugate compound.
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9. The Ligand-Drug Conjugate compound of claim 4 wherein Z has the structure of

O
O
@]

0

N HNL‘?_L *

. 0 H,N
HO OH

pd
T
r\;\;\f‘f

\Illnn
<
=
O
=z
T
LI

wherein the asterisk indicates attachment of each Z to the Ligand Unit and the wavy line

indicates covalent attachment of each Z to the remainder of a Linker-Drug moiety within the

Ligand-Drug Conjugate compound.

10.  The Ligand-Drug Conjugate compound of claim 4 wherein subscript tis 0, 1 or 2,

and subscript p is an integer ranging from 6 to 14.

11.  The Ligand-Drug Conjugate compound of claim 2 wherein the Ligand-Drug

Conjugate compound is represented by the structure of:

D
| PE
X |
NH
\\\‘\\\/\/
¢)
NH
7 ~
L p

or a pharmaceutically acceptable salt thereof.

12.  The Ligand-Drug Conjugate compound of claim 4 wherein there are 6 to 32, 8 to
32, or 6 to 14 Drug Units conjugated to the Ligand Unit.
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13.  The Ligand-Drug Conjugate compound of claim 12 wherein the Polyethylene
Glycol Unit (PEG) comprises no more than about 72 (OCH2CH2) subunits, or no more than
about 36 (OCH2CH2) subunits.

14.  The Ligand-Drug Conjugate compound of claim 12, wherein the Polyethylene
Glycol Unit (PEG) comprises one or more linear polyethylene glycol chains having a combined
total of 8 to 72, 8 to 60, 8§ to 48, 8 to 36 or 8§ to 24 (OCH2CH2) subunits, a combined total of 10
to 72, 10 to 60, 10 to 48, 10 to 36 or 10 to 24 (OCH2CH2) subunits, or a combined total of 12 to
72,12 to 60, 12 to 48, 12 to 36 or 12 to 24 (OCH2CH2) subunits.

15. The Ligand-Drug Conjugate compound of claim 12 wherein the Polyethylene
Glycol Unit (PEG) has the structure of:

—g—RZO—(CH2CH2O)n—R21

—8—R¥—(CH,CH0)y—R?=(CH,CH,0)y—R" o

—8—R2— (CH,CH,0)y—{~R2— (CH,CH,0),—-R?'
e

wherein the wavy line indicates site of attachment of the Polyethylene Glycol Unit (PEG)
to the Parallel Connector Unit;

R? is a PEG Attachment Unit;

R?! is a PEG Capping Unit;

R?2 is a PEG Coupling Unit;

subscript n independently ranges from 4 to 72, 6 to 72, 8 to 72, 10 to 72 or 12 to 72;

subscript e independently ranges from 2 to 5; and

each subscript n' independently ranges from 1 to 72, provided that there are at least 4, at
least 6, at least 8, at least 10, or at least 12 polyethylene glycol (OCH2CH2) subunits in the
Polyethylene Glycol Unit.

16. The Ligand-Drug Conjugate compound of claim 15 wherein
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R is —-C(0)-, -O-, -S-, -S(0)-, -NH-, -C(0)O-, -C(0)C1-10alkyl, -C(O)C1-10alkyl-O-, -
C(0)Ci-10alkyl-COz-, -C(O)Ci-10alkyl-NH-, -C(O)Ci-10alkyl-S-, -C(O)Ci-10alkyl-C(O)-NH-, -
C(0)Ci-10alkyl-NH-C(O)-, -Ci-10alkyl, -Ci-10alkyl-O-, -Ci-10alkyl-CO2-, -Ci-10alkyl-NH-, -Ci-
10alkyl-S-, -Ci-10alkyl-C(O)-NH-, -Ci-10alkyl-NH-C(O)-, -CH2CH2S02-Ci-10alkyl-, -CH2C(0O)-Ci.-
10 alkyl-, =N-(O or N)-Ci-10alkyl-O-, =N-(O or N)-Ci-10alkyl-NH-, =N-(O or N)-Ci.10alkyl-COz-,

O
N,
QN_C’I-’IO alkyl_% N :_ N%
« %
=N-(O or N)-C1-10alkyl-S-, O , or , or R? is -NH- or -C(O)-

and

each R*! is independently selected from the group consisting of -Ci-10 alkyl, -Ca-10 alkyl-
COzH, -C2-10 alkyl-OH, -C2-10 alkyl-NHz2, C2-10 alkyl-NH(C1-3 alkyl), and Ca-10 alkyl-N(Ci-3
alkyl)2; and

each R?? is independently selected from the group consisting of -Ci-10 alkyl-C(O)-NH-, -
Ci-10 alkyl-NH-C(O)-, -Cz-10 alkyl-NH-, -C2-10 alkyl-O-, -Ci-10 alkyl-S-, and —C»-10 alkyl-NH-.

17. The Ligand-Drug Conjugate compound of claim 15 wherein the Polyethylene
Glycol Unit (PEG) has the structure of:

—g NH-(CH,CH,0),,-CH,CH,CO,H

~3-NH=(CH,CH,0), - CHoCH,C(=0)NH—(CH,CH,0) = CH;CH,COH

1]
'é'C_(CHQCHQO)n'CH?, or
-g-NH—(CH2CH20)n—CH2CH2NH—(CH2CH20)—CH2CH2C02H

wherein the wavy line indicates site of attachment to the Parallel Connector Unit, and
each subscript n is independently an integer ranging from 4 to 72, or each subscript n is

independently an integer ranging from 6 to 24, or from 8 to 24.
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18.  The Ligand-Drug Conjugate compound of claim 15 wherein the Polyethylene
Glycol Unit (PEG) has at least 6 -CH2CH20- subunits and no more than 72 -CH2CH20-
subunits, or has at least 8 -CH2CH20- subunits and no more than 36 -CH2CH20- subunits.

19.  The Ligand-Drug Conjugate compound of claim 18 wherein the Drug Unit is
hydrophobic or is that of a drug having a SlogP value of 2.5 or greater.

20. The Ligand-Drug Conjugate compound of claim 19 wherein the Drug Unit is an

auristatin.

21.  The Ligand-Drug Conjugate compound of claim 20 wherein the auristatin Drug
Unit is represented by the structure of formula D:

R3 o) R7 CHs T"
;\N H%N)Y\’(N N\R1a
| I\ |
o] R RE R¢ O RE O Dk

R2

wherein, independently at each location:

R? is selected from the group consisting of H and Ci-Cs alkyl;

R3 is selected from the group consisting of H, C1-Cs alkyl, C3-Cs carbocycle, aryl, C1-Cs
alkyl-aryl, C1-Cs alkyl-(C3-Cs carbocycle), C3-Cs heterocycle and Ci-Cs alkyl-(C3-Cs
heterocycle),

R* is selected from the group consisting of H, C1-Cs alkyl, C3-Cs carbocycle, aryl, C1-Cs
alkyl-aryl, Ci1-Cs alkyl-(C3-Cs carbocycle), C3-Cs heterocycle and Ci-Cs alkyl-(C3-Cs
heterocycle),

R’ is selected from the group consisting of H and methyl;

or R* and R jointly form a carbocyclic ring and have the formula -(CR*R®).- wherein R?
and RP are independently selected from the group consisting of H, C1-Cs alkyl and C3-Cs
carbocycle and n is selected from the group consisting of 2, 3, 4, 5 and 6;

RS is selected from the group consisting of H and C1-Cs alkyl;
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R’ is selected from the group consisting of H, C1-Cs alkyl, C3-Cs carbocycle, aryl, C1-Cs
alkyl-aryl, Ci-Cs alkyl-(Cs-Cs carbocycle), C3-Cs heterocycle and Ci-Cs alkyl-(Cs-Cs
heterocycle);

each R® is independently selected from the group consisting of H, OH, Ci-Cs alkyl, C3-Cs
carbocycle and O-(Ci-Cs alkyl);

R’ is selected from the group consisting of H and C1-Cs alkyl; and

R is selected from the group consisting of - C(R¥)2- C(R¥)2- aryl, - C(R®)2- C(R®)2- (Cs-
Cs heterocycle), and - C(R®)2- C(R®)2- (C3-Cs carbocycle).

22,  The Ligand-Drug Conjugate compound of claim 1 wherein the Releasable
Assembly Unit comprises a sugar moiety linked to a self-immolative group via a glycosidic bond
to which the Drug Unit is bonded so that cleavage of the glycosidic bond by a glycosidase at the
site targeted by the Ligand Unit results in release of free drug from the Ligand-Drug Conjugate

compound.

23.  The Ligand-Drug Conjugate compound of claim 22 wherein the Releasable

Assembly Unit comprises a glucuronide unit represented by the formula:

NH. NH?}
Jop )
or

wherein Su is the sugar moiety, -O'- represents an oxygen atom of a glycosidic bond;

2

each R is independently selected from the group consisting of hydrogen, a halogen, -CN,
and -NOg2; and wherein the wavy line indicates attachment of the self-immolative group to LF,

AD or A, (either directly or indirectly through a Covalent Attachment Unit); and
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the asterisk indicates attachment of the self-immolative group to the Drug Unit (either

directly or indirectly via a Spacer Unit).

24.  The Ligand-Drug Conjugate compound of claim 1 wherein the Releasable
Assembly Unit comprises a peptide cleavable by cathepsin B.

25.  The Ligand-Drug Conjugate compound of claim 22 wherein —X-D has the

structure of:

CO,H

HO o)
HO
OH
wherein Q° is an optional Covalent Attachment Unit and the wavy line indicates
covalent attachment to the remainder of a Drug Linker moiety of the Ligand-Drug Conjugate

compound.

26.  The Ligand-Drug Conjugate compound of claim 25 wherein —X-D has the

structure of’
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HO
HO

D
o)
o}
o)
CO,H N
H
o)
o)

NH

OH [VaVaVaV,

wherein the wavy line indicates covalent to the remainder of a Drug Linker moiety of the

Ligand-Drug Conjugate compound.

27.  The Ligand-Drug Conjugate compound of any one of claim 26 wherein —X-D has
the structure of:

HO.

Me

OMe N
OMe (¢]
[&]
Me
COZH

ZT

or
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HO,

Me

é%ﬁ M,

wherein the wavy line indicates covalent attachment to the to the remainder of a Drug

ZI

Linker moiety of the Ligand-Drug Conjugate compound.

28.  The Ligand-Drug Conjugate compound of claim 1 wherein the Ligand Unit is a

monoclonal antibody.

29.  The Ligand-Drug Conjugate compound of claim 1 wherein the Ligand Unit is an
antibody and the antibody is conjugated to each Stretcher Unit (Z) via a sulfur atom of a cysteine
residue of the antibody.

30. The Ligand-Drug Conjugate compound of claim 29 wherein the cysteine residue
is naturally occurring and is from an interchain disulfide of the antibody or the cysteine residue is

non-naturally occurring and is from a cysteine introduced into the antibody.

31.  The Ligand-Drug Conjugate compound of claim 30 wherein subscript p is 8, and
the antibody is conjugated to Stretcher Units (Z) through the sulfur atoms of the interchain
disulfides of the antibody, or subscript p is an integer ranging from 10 to 14 or 10 to 12, and the
antibody is conjugated to the Stretcher Units through sulfur atoms from the interchain disulfides
of the antibody and cysteine residues introduced into the antibody.
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32,  The Ligand-Drug Conjugate compound of claim 31 wherein the cysteine residue

is at position 239 according to the EU index.

33. A pharmaceutical composition comprising a population of Ligand-Drug
Conjugate compounds of claim 1 wherein the average number of drug-linker moieties per Ligand
Unit in the composition ranges from about 4 to about 14, from about 6 to about 14, from about 8
to about 14, or from about 8 to about 12, or the average number of molecules of Linker-Drug
moieties per Ligand Unit in the composition is about 8; and a pharmaceutically acceptable

carrier.

34. A Drug-Linker Compound wherein the Drug-Linker compound is represented by
the structure of formula IV, V, or VI:

I|3EG
Z LP—A X—D)
m
(Iv)
PEG
I
Z—A T—LP—X—D
1
D t m
%
PEG
|
Z—Ag LP—-AD| A||3
k| ox
|
bt D
m
(VD)
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or a pharmaceutically acceptable salt thereof, wherein

D is a Drug Unit;

PEG is a Polyethylene Glycol Unit;

Z' is a Stretcher Unit capable of forming a covalent attachment to a Ligand Unit;
X is a Releasable Assembly Unit;

L? is a Parallel Connector Unit;

A is an optional Branching Unit;

AD is a Drug Attachment Unit;

subscript t is an integer ranging from 0 to 8, or from O to 3;

subscript m is an integer ranging from 1 to 4, or is 1 or 2; and

subscript s is 0 or 1,with the proviso that when subscript s is 0, subscript m is 1 and when

subscript s is 1, subscript m is 2, 3 or 4.

35.  The Drug-Linker Compound of claim 34 wherein the Drug-Linker Compound has
the structure of:

HO
Me

Iz

Me
COzH

NH PEG
OH |

\\\\\\\/\/ NH
o

HN

or
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HO

Me

Me OMe N
OMe (e]
[¢]
Me
C02

NH PEG
OH

HN

or a pharmaceutically acceptable salt thereof.

36.  The Drug-Linker Compound of claim 34 wherein the Drug-Linker Compound has
the structure of:
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HO
HO

9
e 5 -

HO PEG
OH

2
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or a pharmaceutically acceptable salt thereof.
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37.  The Drug-Linker Compound of claim 34 wherein the Drug-Linker Compound has
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or a pharmaceutically acceptable salt thereof, wherein R?! is a PEG Capping Unit and n is
an integer ranging from 6 to 72, 8 to 72, or 8 to 24, or subscript n is 8, 12, or 24 and R is a PEG
Capping Unit, wherein the PEG Capping Unit is methyl, ethyl or propyl.

38.  The Drug-Linker Compound of claim 34 wherein the Drug-Linker Compound has
the structure of
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or a pharmaceutically acceptable salt thereof wherein R?! is a PEG Capping Unit and
subscript n ranges from 6 to 72, from 8 to 72, or from 8 to 24, or subscript n is 8, 12, or 24 and
R2! is a PEG Capping Unit, wherein the PEG Capping Unit is methyl, ethyl or propyl.

39. A pharmaceutical composition comprising a population of Ligand-Drug

Conjugate compounds each having a Linker-Drug moiety corresponding in structure to a Drug-
Linker compound of claim 34 conjugated to a Ligand Unit; and a pharmaceutically acceptable
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carrier, wherein the average number of drug-linker moieties per Ligand Unit in the composition
ranges from about 8 to about 14; and each parallel oriented PEG unit of a Ligand Drug
Conjugate has at least 8 to no more than 24 PEG subunits, or has at least 12 to no more than 24

PEG subunits.

40. A Linker Compound having the formula VII, VIII or IX:

PEG

Zl

LP—A (VID)

PEG
|
2'—A AD']— LF
t

" v

PEG

Z—As ||_P~i-AD']—AD'

t

m 0

or a pharmaceutically acceptable salt thereof wherein

PEG is a Polyethylene Glycol Unit;

7' is a Stretcher Unit capable of forming a covalent attachment to a Ligand Unit;

-X-D is a Releasable Assembly Unit attached to a Drug Unit;

A' is a Branching Unit capable of forming a covalent attachment to two to four X-D
Units, or to two X-D moieties;

A is an optional Branching Unit;

AD' is a Drug Attachment Unit capable of forming a covalent attachment to an —X-D
moiety;

L? is a Parallel Connector Unit;
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L" is a Parallel Connector Unit capable of forming a covalent attachment to an —X-D

moiety;
subscript t is an integer ranging from 0 to 8, oris 0, 1, 2, or 3;

subscript m is an integer ranging from 1 to 4 or is;
subscript s is 0 or 1 with the proviso that when subscript s is 0, subscript m is 1 and when

subscript s is 1, subscript m is 2 to 4.

41. The Linker Compound of claim 92 having the formula

RPR RPR
S . s
z N
\N PEG
: N
H i N
0 = 0

or a pharmaceutically acceptable salt thereof, wherein R™® is a thiol protecting group

42. A Ligand-Linker Compound having the formula X, XI, XII as follows:

PEG
|
L Z—A AD'}— LP
PEG t
m
L z LP—A
. \ J /P
' Y
linker (X) linker (XI)
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or a pharmaceutically acceptable salt thereof wherein

L is a Ligand Unit;

PEG is a Polyethylene Glycol Unit;

Z- is a Stretcher Unit;

-X-D is a Releasable Assembly Unit attached to a Drug Unit;

L? is a Parallel Connector Unit;

L? is a Parallel Connector Unit capable of forming a covalent attachment to an —X-D
moiety;

A'is a Branching Unit capable of forming a covalent attachment to two to four X-D
moieties, or two X-D moieties;

A is an optional Branching Unit;

AD'is a Drug Attachment Unit capable of forming a covalent attachment to an X-D
moiety;

subscript p is an integer ranging from 1 to 14, or from about 2 to about 12, about 6 to
about 14, about 6 to about 12, about 8 to about 14 or about 8 to about 12);

subscript t is an integer ranging from 0 to 8, oris 0, 1, 2, or 3

subscript m is an integer ranging from 1 to 4 or is 1 or 2; and

subscript s is 0 or 1, with the proviso that when subscript s is 0, subscript m is 1 and when

subscript s is 1, subscript m ranges from 2 to 4.

43. A method of treating cancer comprising administering to a subject in need

thereof, an effective amount of a Ligand-Drug Conjugate compound of claim 1 wherein the
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Ligand Unit of the Ligand-Drug Conjugate specifically binds to a target antigen expressed by

cancer cells.
44.  The Ligand-Drug Conjugate of claim 1 wherein the Ligand Unit is a monoclonal
antibody that specifically binds to CD19, CD20, CD30, CD33, CD70, alpha-v-beta-6, or Liv-1

antigen.

45.  The Ligand-Drug Conjugate of claim 44 wherein the monoclonal antibody is a
chimeric or humanized AC10 antibody.
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