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WHAT IS CLAIMED IS: 

10 

1. A Ligand-Drug Conjugate compound wherein the Ligand-Drug cotljugate 

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 m 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 provid/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 

15 the structure represented bv formula (I), (II). or (111): 
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drug-linker 

or a pharmaceutic ally acceptable salt thereof, wherein, 

5 L is a Ligand Unit; / 

D is a Drag Unit; / 

PEG is a Polyethylene Glycol Unit; / 

Z is a Stretcher Unit; / 

X is a Releasable Assembly Unit; / 

10 Lp is a Parallel Connector Unit; / 

A is an optional Branching Uni£ 

AD is a Drag Attachment Unit; 

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

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

15 the subscript t is 0 tef 8, preferably 0, 1, 2 or 3; 

the subscript m i/an integer ranging from 1 to 4. preferably 1 or 2; and 

the subscript s4s 0 or 1 .with the proviso that when s is 0, m is 1 and when s is 1. m is 2. 3 

or 4. / 

20 3, / The Ligand-Drug Conjugate compound of claim 2 wherein the Ligand-Drug 

Conjugates represented by the structure: 
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-Z—A 
Ilia 

or a pharmaceutical lv acceptable salt thereof. 

7. The Ligand-Drug Conjugate compound of any one of claims 1 to 6 wherein each 

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

polyamine. 

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

Parallel Connector (Lp) Unit Independently has the structure of: 
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wherein the wavy lines indicates covalent attachment sites of Lp within the Ligand-

Drug Conjugate; and wherein R110 is 
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wherein the asterisk indicates cov alent attachment of the R moiety to the carbon 

labeled x and the wavy Ime in the R110 moiety indicates one of the three attachment sites of Lp 

within the Ligand-Drj/g moiety: 
I QQ / each R i/independentlv selected from hydrogen or -C1-C3 alkyl, preferably I I or CH3; 

Y is independently selected from N or CH; 

each W is independently selected from NH, O, or S; and 

thj/subscript c is independently selected from an integer ranging from 1 to 10, preferably 

1, 2, or/ 

10 
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10 

9. The Ligand-Drug Conjugate compound of claim 7 wherein each Parallel 

Connector (Lp) I'nit corresponds in structure to D/L-lysine as shown in the formula belox 

%/\r 

wherein the wavy lines indicates covalent attachment sites of J/f within the Ligand-Drug 

5 Conjugate. 

10. The Ligand-Drug Conjugate compound of claim 7 wherein each Parallel 

Connector (Lp) Unit corresponds in structure to D/L-cyst^uie or D/L-penicillamine as shown in 

the formula below: 
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wherein the wavy lines indicates covalent attachment sites of Lp within the Ligand-Drug 

Conjugate. 

15 

11. The Ligand-Drag Conjugate compound of claim 10 wherein each Parallel 

Connector (Lp) Unit has ttyrstructure of 

—>—NH-
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^jyvvv 
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O ' 
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°rein the wavy line adjacent to the sulfur atom indicates covalent attachment to a 

Releasable Assembly Unit. 
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12. The Ligand-Drug Conjugate compound of any one of claims 2-6 wherein t)fe 

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

I 
(AA1) (AA )u 

Formula A 

wherein 

AA1 is independently selected from an amino acid, optionally substituted C1-20 heteroalkylene 

(preferably optionally substituted C1-12 heteroalkylene), optionally substituted C3-8 heterocycio. 

optionally substituted Ce-w arylene, or optionally substituted carbocvclo: 

10 and the subscript u is an integer independently selected from 0 to 4; wherein at least one AA1 of 

each Lp I'nit has a functionalized side chain that provides for an attachment site to a PEG, AD. A 

or Z unit or an X-D moiety. 

wherein the wavy lines indicates the coydlent attachment sites of Lp within the Ligand-

Drug Conjugate. 

15 

13. The Ligand-Drug Conjugate compound of claim 12 wherein each AA1 of each 

Parallel Connector Unit (Lp) is an an independently selected amino acid or is an optionally 

substituted C1-20 heteroalkylene. optionally substituted C3-8 heterocycio. optionally substituted 
/ 1 

C(,-u arylene, or optionally substituted CrC* carbocyclo. provided that no more than 2 of A A is 

20 optionally substituted C1-20 heferoalkylene, optionally substituted C3-8 heterocycio. optionally 

substituted C6-14 arylene, 9/optionally substituted Cs-Cg carbocyclo. 

14. The Ligand-Drug Conjugate compound of any one of claims 2-13 w herein when 

A is present. each^A is one to 10 amino acids, amino alcohols or amino aldehydes or polyamines 

25 or combinatioi/thereof covalently bonded to one another. 

15. The Ligand-Drug Conjugate compound of any one of claims 2-14 wherein when 

AD is/£)resent, each AD is one to 10 independently selected amino acids or amino alcohols or 

amino aldehydes or polyamines or combination thereof covalently bonded to one another. 
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16. The Ligand-Drug Conjugate compound of any one of claims 2-15 wherein Z has 

O / 
17 / wherein R is -(CH2)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. / 

17. The Ligand-Drug Conjugate compound of any one of claims 2-15 wherein Z has 

the structure of / 

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/ 

18. The/Ligand-Drug Conjugate compound of any one of claims 2-17 wherein the 

subscript t is 0, /or 2. 

19/ The Ligand-Drug Conjugate compound of any one of claims 2-18 wherein the 

subscript p is an integer ranging from 6 to 14. 

the structure of 

O 
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20. The Ligand-Drug Conjugate compound of claim 2, 16, or 17 wherein the Lj^and-

Drug Conjugate is represented by the structure of: 

or a pharmaceutic ally acceptable salt thereof. 

5 21, The Ligand-Drug Conjugate compound of-any one of claims 1-18 wherein there 

are from 6 to 32 or from 8 to 32 Drug Units attached toohe Ligand Unit. 

22. A Ligand Drug Conjugate compound of any one of claims 1 to 21 wherein PEG 

comprises no more than about 72 (OCH2CH2)/subunits, preferably no more than about 36 

10 (OC1LCIL) subunits. 

15 

23. A Ligand-Drug Conjugate compound of any one of claims 1 to 23. wherein PEG 

comprises a combined total of fron/8 to 72, 8 to 60, 8 to 48. 8 to 36 or 8 to 24 (OCi LCIL) 

subunits, from 10 to 72, 10 to 6Jd, 10 to 48. 10 to 36 or 10 to 24 (OCI LCIL) subunits, or from 12 

to 72, 12 to 60, 12 to 48. 12 to 36 or 12 to 24 (OCILCIL) subunits. 

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

PEG unit comprises/one or more linear PEG chains. 

20 25. /The Ligand-Drug Conjugate compound of any one of claims 1-21 wherein the 

PEG Unit has the structure of: 
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-p-R20 (CH2CH20)n R21 

—R20 (CH2CH20)n.—R22-(CH2CH20)lV R21 or 

R20 (CH2CH20)n.-f-R^-(CH2CH20)n-\-R 22. ?21 

10 

Unit, 

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

R20 is a PEG Attachment Unit. 

R21 is a PEG Capping Unit; 
OO 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; 

e is 2 to 5 

each n" is independently selected from 1 to 72, provided that there are at least 4, 

preferably at least 6, at least 8, at least 10, or at leas/12 PEG (OCfLCi L) subunits in the PEG 

Unit. 

26. The Ligand -Drug Conjugat/tompound of claim 25 wherein 

R20 is is C(OK -0-, -S-, -S(O)/--NH-, -C(0)0-, -C(0)CM(>alkyl. -C(O)Ci_i0alkyl-O-, -

15 C(0)Ci-ioalkyl-C02-, -C(O)Ci_i0alk#NH-, -C(0»Ci i0alkyl-S-. -C(0)Ci u.alkyl-CfOl-NH-. 

C(O)CM(ia 1 ky 1 -N11 -C(O) -. -CMoajKyl, -Ci ioalkyl-0-. -Ci-ioalkyl-C02-, -Ci i()alkyl-NH-. -C\.. 

ioalkyl-S-, -C,. ,„alkyl-C(O)-N\¥. -C,.,„alkyl-NH-C(O)-. -CILCILSO.-C, u.alkyl-. -ClLCfOt-C, 

]0 alkyl-, =N-(0 or N)-CM0^kyl-O-, =N-(0 or N)-CM0alkyl-NH-, =N-(0 or N)-C, .|„alkvl-C02-. 

O 

J^N-C^o alkyl—\ N"%-A 

=N-(0 or N)-Ci-u4lkyl-S-, 0 

20 each R/ is independently -CMO alkyl, -C2_io alkyl C02H. -C2_io alkyl OH. -C2_io alkyl 

NH2, C2-io alkyl-NH(Ci„3 alkyl), or C2_i0 alkyl-N(Ci_3 alkyl)2; and 

ejich R22 is independently -CMO alkyl-C(0)-NH-, -CMO alkyl-NH-C(O)-, -C2-io alkyl-

NH-, A-ioalkyl-O-, -CMO alkyl-S-, or -C2-io alkyl-NH-. 

258 



WO 2015/057699 HC'17 ,J S201 -4/060-4 77 

27. The Ligand-Drug Conjugate compound of claim 26 wherein R20 is -NH- o 

C(O)-. 

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

5 structure of: 

NH~(CH2CH20)n-CH2CH2C02H 

-^-NH-(CH2CH20)n-CH2CH2C(=0)NH—(CH2CH20)-CH/iH2C02H 

O 
S II 
•<!-C—(CH2CH20)n-CH3 or 

-|-NH-(CH2CH20)n-CH2CH2NH-(CH2CH20)-jZfH2CH2C02H 

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

each n is independently selected from an integer rangingT'rom 4 to 72. 

10 29. The Ligand-Drug Conjugate compylind 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 CI LCI LO- stfounits. 

15 

31. The Ligand-Drug/Conjugate compound of any one of claims 1 - 30 wherein the 

PEG Unit has at least 8 -CH20L() subunits and no more than about 36 subunits -CH2CH20-. 

32. The Ligand-Drug Conjugate compound of any one of the preceding claims 

20 wherein the Drug Unit is hydrophobic. 

33. The Ligand-Drug Conjugate compound of claim 32 wherein the Drug Unit is that 

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

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

aurMtatin. 
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35. The Ligand -Drug Conjugate compound of claim 34 wherein the auristatjri Drug 

Unit is represented by the structure of formula DE: 

R3 O R7 > CH_q R9 

.N-
'R1 

D, 

10 

15 

20 

25 

wherein, independently at each location: 
2 •/ R is selected from the group consisting of H and Ci-Cg alkyl; 

R is selected from the group consisting of H. Ci-Cg alkyl, CrCg carbocycle, aryl. Ci-Cg 

alkyl-aryl, Ci-Cg alkyl-fCVCg carbocycle). (VCg heterocvyfe and Ci-Cg alkyl-(C<-Cs 

heterocycle); 

R4 is selected from the group consisting of H./VCg alkyl. CVCg carbocycle. aryl, Ci-Cg 

alkyl-aryl, Ci-Cg alkyl-(C.3-Cg carbocycle), CVCg jjeterocycle and Ci-Cg alkyl-(C3-Cg 

heterocycle); 

R5 is selected from the group consisting of H and methyl; 

or R4 and R5 jointly form a carbocyclic ring and have the formula -(CRaRb)„- wherein Ra 

and Rb are independently selected frorr/the group consisting of H. Cj-Cg alkyl and Cv C'g 

carbocycle and n is selected from tty? group consisting of 2, 3, 4, 5 and 6; 

R6 is selected from the grjzfup consisting of H and Ci-Cg alkyl; 
7 / R is selected from the/group consisting of H, Ci-Cg alkyl, CrCg carbocycle, aryl, Ci-Cg 

alkyl-aryl, Ci-Cg alkyl-(C3/Cg carbocycle), C?-C8 heterocycle and Ci-Cg alk\i-(C?-Cg 

heterocycle): 

each R5 is independently selected from the group consisting of H. OH. Cj-Cg alkyl. (VCX 

carbocycle and O-^j-Cg alkyl); 
j 9 • R is selected from the group consisting of H and Ci-Cg alkyl; 

R18 Wselected from the group consisting of -C(RA).i-C(Rft h-aryl. -C( Rft )2-C( Rft b-(Cr 

Cg heterocycle), and -C(R*)2-C( R8)2-(C J-C* carbocycle). 
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36. The Ligand -Drug Conjugate compound of any one of claims 1-35 whereimhe 

Releasable Assembly I'nit 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 glvcosidic bond by a 

glycosidase at the site targeted by the Ligand results in release of free drug from the Ligand-

5 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: 

10 wherein Su is the glucuronide moiety. -()'- represents an oxygen glycosidic bond; each R 

is independently hydrogen, a halogen. -jZN, or -NO2; and wherein the wavy line indicates 

attachment of the self-immolative group to Lp, AD or A (either directly or indirectly through a 

Cov alent Attachment Unit) and the asterisk indicates attachment of the self-immolative group to 

the Drug Unit (either directly or indirectly via a Spacer Unit). 

15 / 

38. The Ligand-Drug Conjugate compound of any one of claims 1 - 35 w herein the 

Releasable Assembly Unit comprises a peptide cleavable bv cathepsin. B. 

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

20 has the structure of: 
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CO / wherein Q is an optional Covalent Attachment Unit Unit and the wavy line indicates 

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

5 40. The Ligand -Drug Conjugate compound j/f claim 39 wherein X-D is 



WO 2015/057699 PCT/IJS2014/060477 

or 

CO2H 

HO 

HO 

Me O Me OMe N 

OMe O 

0 ^ 
Me 

OH 

NH 
! ovvw 

wherein the wavy Wne indicates cov alent attachment to the to the remainder of a Drag 

Linker moiety of the Ligand-Drug Conjugate. 

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

Ligand Unit is/a monoclonal antibody. 

10 43>. The Ligand-Drug Conjugate compound of any one of claims 1 - 42 wherein the 

Ligarya is an antibody and the antibody is conjugated to each Stretcher Unit (Z) via a sulfur atom 

of a 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. 

5 45. The Ligand-Drug Conjugate compound of claim 43 wherein the /Cysteine residue 

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

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

cysteine is at residue 239 according to the EIJ index. 

10 

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

wherein there are 6 to 14 Drug Units attached to the Ligan^/Unit. 

48. The Ligand-Drug Conjugate compound' of any one of claims 2-47 wherein the 

15 Ligand Unit is an antibody, the subscript p is 8. ana the antibody is conjugated to Stretcher Units 

(Z) through the sulfur atoms of the interchain disulfides of the antibody. 

20 

49. The Ligand- Drug Conjugal 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 St ret crier Unit both through sulfur atoms from the interchain 

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

25 

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 has^a molecular weight of at least about 80 Kd. 

52/ The Ligand Drug Conjugate compound of any of claims 2-51 wherein the 

30 Paralle/ Connector Unit has (a) a mass of no more than about 500 daltons. preferably no more 

than/about 200 daltons. 
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53. The Ligand Drag 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 ^oout 200 

daltons. 

5 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 ajrout 1000 daltons, 

preferably no more than about 500 daltons. 

55. A Ligand-Drug Conjugate compound of any one of claims 2 to 54 wherein when 

10 the Drug Attachment Unit is present, the Drug Attachment Unit Jjas a mass of no more than 

about 1000 daltons. preferably no more than about 500 daltons; 

15 

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 daltoti/. or from about 300 daltons to about 1000 

daltons. 

20 

57. A Ligand-Drug Conjugate compound of any one of the preceding claims wherein, 

apart from the PEG Unit, there are wo 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 

25 

58. A Ligand-J0rug Conjugate compound of any of the preceding claims wherein 

there are no more than/50, no more than 45. no more than 40, no more than 35. no more than 30, 

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

59. M Ligand-Drug Conjugate compound of any of the preceding claims w herein 

there are no olore 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. 
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60. 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 atoms in 

the PEG Unit. / 

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

5 there are fewer intervening atoms between the Ligand and the Cleavable Unit en" 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 

interv ening 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 me Cleav able Unit of the Releasable 

Assembly Unit than there are interv ening atoms between the distal end of the PEG Unit and the 

Parallel Connector Unit. / 

64. A pharmaceutical composition comprising 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 composition ranges from about 4 to about 14; and a 

pharmaceutically acceptable carrier. / 

65. The pharmaceuticayeomposition of claim 64 wherein the average number of 

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

66. The pharmaceutical composition of claim 64 wherein the average number of 

drug-linker moieties per 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. 

68. The pharmaceutical composition of claim 66 wherein the average number of 

molecules of drug-linkers per Ligand in the composition is about 8. 

30 / 
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or a pharmaceutically acceptable salt thereof, wherein 

D is a Drug Unit; 

PEG is a Polyethylene Glycol Unit; 

15 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; 

267 



WO 2015/057699 HC'17 ,J S201 -4/060-4 77 

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 is A, m is 2. 3 

or 4. 

70. The Drug-Linker Compound of claim 69 wherein the Drag-Linker Compound has 

the structure of: 

Z'—As-

/>EG 

/ I 
"L—X D 

\ 

V 
or a pharmaceutical!)1 acceptable salt thereof. 

10 

71. The Drug-Linker Compound of claim 69 or 70 wherein s is zero (i.e., A is 

absent). 

72. The Drug-Linker Compound of claim 69 or 70 or 71 wherein s is 1 and m is 2 to 

15 4. 

73. The Drug-Linker/Compound of claim 69 wherein the Drug-Linker has the 

structure represented by formula IVa. IVb. Va, Vb. Vc, Via or VIb: 

20 

PEG 

Z! Lp—-A+-X—D J IVa 

PEG 

Z'———Lp-—X—D IVb 
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R 100 
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I vN- 70' 

%/\nr r- •NV 
I 

vAA 
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VN' 
R100 

ly 
'N'' 

^Y' 

/Y' 

Y' 
or 

^A/W R 100 

V-w-nV# 
wherein the wavy line indicates thc/covalent attachment sites within the compound 

wherein R110 has the structure of 
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\ / 
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»/yv 
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—(CH2)3NHC(=NH)NH-£-

"(CH2)3NH-^— 

•(CH2)4NHC(=N-NH)CH3 , 

1/ 

-(CH3)4NH/(=N-0)CH3 

-(CH2)3NHCONH-< 

-CH2CONH-£— 

-CH2COO-<>-

—CH2CH2CONH^-

-(CH2)4NHC(=NH)NH-

•(CH2)3NHC(=N-NH)CH3 

.J\f\• 
I 

~(CH2)3NHC(=N~0)CH3 

«/yv 

—(CH2)3NHCH=N-NH-

-(CH2)^NH-

-CH2CH2CH(OH)CH2NH-C 

*—CH2CH2CH(0)CH2NH2 , 
*/vw 

I 

—(CH2)3NHCH=N-0—cj-

-(CH2)4NHCONH-£-

-(CH2)I.,S^- -(C(CH3}(CH3)S-C -(C(CH3)(CH3)NH— <-

*-Ch 

or 

/ 110 wherein the asterisk indicates attachment of the R moiety to the carbon labeled x and 

the wavy line in the Rr10 moiety indicates one of the three attachment sites of Lp within the 

Ligand-Drug conjugate; 
/ 100 wherein/each R is independently selected from hydrogen or -C1-C3 alkyl. preferably 

hydrogen or£H <. 

Yis independently selected from N or CH. 

jach Y' is independently selected from NH, O, or S, and 
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the subscript c is independently selected from an integer ranging from 1 to 10, preferably 

1, 2, or 3. 

76. The Drug-Linker Compound of claim 74 wherein each Lp correspond/in 

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

10 

77. The Drug-Linker Compound of claim any on&of claims 70 - 76 wherein when A 

is present. A is from 1 to 10 amino acids, amino alcohols/ami no aldehyde, polvamines. or 

combinations thereof. 

78. A Drug Linker Compound of any/me of claims 70 - 77 wherein when AD is 

present. AD is from 1 to 10 amino acids, amipo alcohols, amino aldehyde, polvamines. or 

combinations thereof. 

15 79. The Drug-Linker Confound of any one of claims 69 - 78 wherein Z' has the 

structure of 
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85. The Drug-Linker Compound of claim 83 or 84 wherein n is 8. 12, or 24. 

^ 1 / 86. The Drug-Linker Compound of claim 83 or 84. or 85 wherein R" ys methyl, 

5 ethyl or propyl. 

10 

87. A pharmaceutical composition comprising a population ofXigand-Drug 

Conjugates having a Drug Linker moiety corresponding in structure to A Drug linker compound 

of any one of claims 69 to 86 conjugated to a Ligand Unit.: and a p harm ace u t i ca 11 y acceptable 

carrier, wherein the average number of molecules of drug-1 inkers/per Ligand in the composition 

ranges from about 8 to about 14. 

88. The pharmaceutical composition of any one of claims 64 - 68. and 87 

wherein each parallel oriented PEG unit of a Ligand J2>rug Conjugate has at least 8 to no more 

15 than 24 PEG subunits. 

89. The pharmaceutical composition 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. 

20 

90- The pharmaceutical composition of any one of claims 64 - 69 and 87 - 89 

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

the predominate Ligand-Dpfig Conjugate in the composition. 

25 91. A Lig&nd-Drug Conjugate of any one claims 1 - 63 wherein, apart from the PEG 

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

92. / A Linker Compound having the formula VII. VIII or IX: 
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PEG 

Z' Lp A' (VII) 

Z'—-~AS—I—AD'— Lp 

\ 

PEG 

m 
(VIII) 

T 

PEG 

4AD')7 A 

m 
(IX) 

5 or a pharmaceutical]}' acceptable salt thereof wherein/ 

PEG is a Polyethylene Glycol Unit; / 

Z' is a Stretcher Unit capable of forming a covalent attachment to a Li gand 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; 

Lp is a Parallel Connector Unlti 
p1 / L is a Parallel Connector Unit capable of forming a covalent attachment to X-D: 

15 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; preferably 1 or 2; 

the subscript s is at/integer and is 0 or l,with the proviso that when s is 0, m is 1 and when s is 1, 

m is 2 to 4. / 
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93. A Linker Compound of claim 92 wherein L is a protected cysteine or penicillarjrfne 

as shown in the formula below:. 

RPR 
[ 
S 

NH 

O 

RPR 
I ,s 

NH 

PR wherein the wavy line indicates covalent attachment within the Corppound and R is a thiol 

protecting group. 

94. A Linker Compound of claim 92 having Formula VIII wherein t is 1 and 

wherein AD' is 

PR. / wherein R is a thiol protecti/fg group and the wavy line indicates covalent attachment within 

the Compound. 

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

R' PR 

NH PEG 

O 
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or a pharmaceutical lv 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; / 

Lp is a Parallel Connector Unit; / 
P' / L is a Parallel Connector Unit capable of forming a covalent attachment to X-D: 

A is a Branching Unit capable of forming a covalent attachment to two 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 abeait 2 to about 12 (preferably about 6 to 

about 14, about 6 to about 12, about 8 to about 14 or about 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; preferably 1 or 2; and 

the subscript s is an integer and is 0 or l,with4he proviso that when s is 0, m is 1 and when s is 1, 

m is 2 to 4. / 

98. The Ligand-Linker compound of claim 97 wherein the Linker-Ligand Linker 

compound has the structure of fo/nula XIa. Xlb, XIc. Xld. XI la or XI lb: 

XI b 

L -/Z—f-A AD' Lp 

/ t XIc 
L Z AD' Lp' 

Xld 
P 
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h EG 

\ 
L———Z-4—A—f—Lp AD' AD' 

t 

P 
or a pharmaceutically acceptable salt thereof . / 

99. The pharmaceutical composition of any one of claims JO4-68 and 87 - 90 wherein the 

composition exhibits improved pharmacokinetic properties as compared to a pharmaceutical 

composition comprising ligand-drag conjugates lacking the JPEG Unit or containing the PEG 

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

100. The pharmaceutical composition of an/one of claims 64-68 and 87 - 90 wherein the 

composition exhibits pharmacokinetic propertied/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 Ligand-Drug Conjugate of any one of claims 1 to 63 or a 

pharmaceutical composition of any one of claims 64-68. 87-90. or 99-100 wherein the Ligand 

Unit of the Ligand-Drug Conjugate specifically binds to a target antigen expressed bv cancer 

cells. / 

102. A Ligand-Drug Conjugate of any one of claims 1 to 63 wherein the ligand is a 

monoclonal antibody that specifically binds to CD 19. CD20. CD30 (preferably chimeric or 

humanized AC \p antibody ). CD33. CD70, alpha-v-beta-6. or Liv-1 antigen. 
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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), (II), or (III): 

drug-linker (I) 

drug-linker (II) 
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L—/—Z—As—/—Lp—AD—AC 

/ A° 

v 
drug-linker 

p 

(III) 

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; 

Lp 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, or is 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 l,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: 

249 



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 la, lb, Ha, lib, lie, Ilia, or Illb: 
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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: 

j\r 
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—>-NH-

I 
vA/WV 

I 
.S 

-CH- 3— —>-NH-

v/WW 

r' 
—CH- -C-?— 

or 0 

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 lb, Ha, lib or lie and each Parallel Connector 

(Lp) Unit has the structure of 

i i 
v/WW JWW 

i r4, s V s —>-NH CH C-P— — >-NH CH C-P— 
5 II < 5 II | 

O or O ' 

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 (Lp) Unit is independently represented by Formula A: 

I 
(AA1) (AA1), 

Formula A 

wherein 
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AA1 of each Parallel Connector Unit (Lp) is independently selected from an amino acid, 

optionally substituted C1-20 heteroalkylene, optionally substituted C3-8 heterocyclo, optionally 

substituted C6-14 arylene, or optionally substituted C3-C8 carbocyclo; and 

subscript u is an integer ranging from 0 to 4; wherein at least one AA1 of each LP 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 

AA1 of each Parallel Connector Unit (Lp) is an independently selected amino acid or is 

an optionally substituted C1-20 heteroalkylene, optionally substituted C3-8 heterocyclo, optionally 

substituted C6-14 arylene, or optionally substituted C3-C8 carbocyclo, provided that no more than 

2 of AA1 is an optionally substituted C1-20 heteroalkylene, optionally substituted C3-8 heterocyclo, 

optionally substituted C6-14 arylene, or optionally substituted C3-C8 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 

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 

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 t is 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: 

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: 

wherein the wavy line indicates site of attachment of the Polyethylene Glycol Unit (PEG) 

to the Parallel Connector Unit; 

R20 is a PEG Attachment Unit; 

R21 is a PEG Capping Unit; 

R22 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 

-p-R20—(CH2CH20)n R21 

-a—R20 (CH2CH20)n. R22-(CH2CH20)n. R21 
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R20 is -C(0)-, -0-, -S-, -S(0)-, -NH-, -C(0)0-, -C(0)Ci-ioalkyl, -C(0)Ci-ioalkyl-0-, -

C(0)Ci- ioalkyl-C02-, -C(0)Ci-ioalkyl-NH-, -C(0)Ci-ioalkyl-S-, -C(0)Ci-ioalkyl-C(0)-NH-, -

C(0)C 1 -loalkyl-NH-C(O)-, -Ci-ioalkyl, -Ci-ioalkyl-O-, -Ci-ioalkyl-C02-, -Ci-ioalkyl-NH-, -Ci-

ioalkyl-S-, -Ci-ioalkyl-C(0)-NH-, -Ci-ioalkyl-NH-C(O)-, -CH2CH2S02-Ci-ioalkyl-, -CH2C(0)-Ci-

10 alkyl-, =N-(0 or N)-Ci-ioalkyl-0-, =N-(0 or N)-Ci-ioalkyl-NH-, =N-(0 or N)-Ci-ioalkyl-C02-, 

O 

each R21 is independently selected from the group consisting of -Ci-io alkyl, -C2-io alkyl-

CO2H, -C2-10 alkyl-OH, -C2-10 alkyl-NH2, C2-10 alkyl-NH(Ci-3 alkyl), and C2-10 alkyl-N(Ci-3 

alkyl)2; and 

each R22 is independently selected from the group consisting of -C1-10 alkyl-C(0)-NH-, -

Ci-10 alkyl-NH-C(O)-, -C2-10 alkyl-NH-, -C2-10 alkyl-O-, -Ci-ioalkyl-S-, and-C2-10 alkyl-NH-. 

17. The Ligand-Drug Conjugate compound of claim 15 wherein the Polyethylene 

Glycol Unit (PEG) has the structure of: 

NH-(CH2CH20)n-CH2CH2C02H 

-^•NH-(CH2CH20)n-CH2CH2C(=0)NH-(CH2CH20)-CH2CH2C02H 

O 
S 11 
•S-C—(CH2CH20)n-CH3 or 

->-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. 

=N-(0 or N)-Ci-ioalkyl-S-, , or , or R20 is -NH- or -C(O)-

and 
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18. The Ligand-Drug Conjugate compound of claim 15 wherein the Polyethylene 

Glycol Unit (PEG) has at least 6 -CH2CH2O- subunits and no more than 72 -CH2CH2O-

subunits, or has at least 8 -CH2CH2O- subunits and no more than 36 -CH2CH2O- 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 DE: 

R3 O R7 

N T 
R2 O R R R6 R8 O 

wherein, independently at each location: 

R2 is selected from the group consisting of H and Ci-Cs alkyl; 

R3 is selected from the group consisting of H, C1-C8 alkyl, C3-C8 carbocycle, aryl, C1-C8 

alkyl-aryl, Ci-Cg alkyl-(C3-Cs carbocycle), C3-C8 heterocycle and C1-C8 alkyl-(C3-Cs 

heterocycle); 

R4 is selected from the group consisting of H, Ci-Cs alkyl, C3-C8 carbocycle, aryl, Ci-Cs 

alkyl-aryl, Ci-Cs alkyl-(C3-Cs carbocycle), C3-C8 heterocycle and Ci-Cs alkyl-(C3-Cs 

heterocycle); 

R5 is selected from the group consisting of H and methyl; 

or R4 and R5 jointly form a carbocyclic ring and have the formula -(CRaRb)n- wherein Ra 

and Rb are independently selected from the group consisting of H, Ci-Cs alkyl and C3-C8 

carbocycle and n is selected from the group consisting of 2, 3, 4, 5 and 6; 

R6 is selected from the group consisting of H and Ci-Cs alkyl; 
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R7 is selected from the group consisting of H, Ci-Cg alkyl, C3-C8 carbocycle, aryl, Ci-Cs 

alkyl-aryl, C1-C8 alkyl-(C3-C8 carbocycle), C3-C8 heterocycle and Ci-Cs alkyl-(C3-C8 

heterocycle); 

each R8 is independently selected from the group consisting of H, OH, Ci-Cs alkyl, C3-C8 

carbocycle and 0-(Ci-Cs alkyl); 

R9is selected from the group consisting of H and C1-C8 alkyl; and 

R18 is selected from the group consisting of - C(R8)2- C(R8)2- aryl, - C(R8)2- C(R8)2- (C3-

Cs heterocycle), and - C(R8)2- C(R8)2- (C3-C8 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: 

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

each R is independently selected from the group consisting of hydrogen, a halogen, -CN, 

and -NO2; and wherein the wavy line indicates attachment of the self-immolative group to Lp, 

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: 

OH 

wherein Qco 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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,0. 

o 

CO2H 

vAjAA/ 

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: 

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

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: 

PEG 

(IV) 

m 

(V) 

262 



or a pharmaceutical^ 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; 

Lp 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 0 to 3; 

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

subscript s is 0 or l,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: 
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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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V*° 

or a pharmaceutically acceptable salt thereof. 
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37. The Drug-Linker Compound of claim 34 wherein the Drug-Linker Compound has 

the structure of: 

HOA 

Me O 

L 
Me OMe N 

OMe O 

0 

CO2H 

HO" 
rR21 

HN \^° 

H2NL 

or 
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or a pharmaceutical^ acceptable salt thereof, wherein R21 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 R21 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 pharmaceutical^ acceptable salt thereof wherein R21 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 

R21 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: 

or a pharmaceutically acceptable salt thereof wherein 

PEG is a Polyethylene Glycol Unit; 

Z' 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; 

Lp is a Parallel Connector Unit; 

PEG 

Z' Lp—A' (VII) 

m 
(VIII) 

(IX) 
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LF 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, or is 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 

PEG 

0 O 

or a pharmaceutically acceptable salt thereof, wherein RPR is a thiol protecting group 

42. A Ligand-Linker Compound having the formula X, XI, XII as follows: 
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f—Z AS-/-LP—|-AD'j—AD" \ \ 

V. ~V~ 
linker (XII) 

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; 

Lp is a Parallel Connector Unit; 

Lp' 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, or is 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 CD 19, 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 AC 10 antibody. 
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