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FURTHER ASPECTS 

Further aspects and embodiments of the invention are now set out in the following 

numbered Paragraphs; it is to be understood that the invention encompasses these aspects: 

Paragraph 1. A Ligand-Functional Agent Conjugate comprising: a Ligand unit and at 

least one Functional Agent selected from the group consisting of a Drug unit, Detection Unit, 5 

and Stability unit, wherein the Ligand unit and each of the Functional Agent(s) are joined by a 

self-stabilizing linker assembly comprising a succinimide ring or a hydrolyzed succinimide or 

a dilactam directly conjugated to the Ligand unit via a thioether linkage; or wherein the 

Ligand unit and each of the Functional Agent(s) are joined by a self-stabilizing linker 

assembly comprising a succinimide ring, a maleimide ring, a hydrolyzed succinimide ring or a 10 

hydrolyzed maleimide ring wherein the succinimide ring, maleimide ring, hydrolyzed 

succinimide ring or hydrolyzed maleimide ring is directly conjugated to the Ligand unit via 

one or two thioether linkages; and a base and an electron withdrawing group operably linked 

to stabilize the conjugate in plasma relative to a Ligand-Functional Agent Conjugate lacking 

the self-stabilizing linker assembly. 15 

Paragraph 2. A Ligand-Functional Agent Conjugate of Paragraph 1, comprising: a 

Ligand unit and at least one Functional Agent selected from the group consisting of a Drug 

unit, a Detection Unit, and a Stability Unit, wherein the Ligand unit and each of the Functional 

Agent(s) are joined by a self-stabilizing linker assembly comprising a succinimide ring or a 

hydrolyzed succinimide or a dilactam directly conjugated to the Ligand unit via a thioether 20 

linkage; and a base and an electron withdrawing group operably linked to stabilize the 

conjugate in plasma relative to a Ligand-Functional Agent Conjugate lacking the self-

stabilizing linker assembly. 

Paragraph 3. A Ligand-Functional Agent Conjugate of Paragraph 1 or Paragraph 2, 

wherein the Ligand-Functional Agent is a Ligand-Drug Conjugate comprising a Drug unit as 25 

the Functional Agent and the Ligand-Drug conjugate further comprises a linker assembly 

which joins each Drug to a self-stabilizing linker assembly. 

Paragraph 4. A Ligand-Functional Agent Conjugate of Paragraph 3, wherein the linker 

assembly has the formula: wherein -A- is an optional Stretcher unit, 

the subscript a' is 0 or 1; -W- is an optional Cleavable unit, the subscript w' is 0 or 1; and -Y- 30 
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is an optional Spacer unit, and the subscript y' is 0 or 1; and the wavy lines indicate the points 

of attachment to the self-stabilizing linker assembly and the Drug unit. 

Paragraph 5. A Ligand-Functional Agent Conjugate of Paragraph 4, wherein the 

subscript w' is 1, and W is a dipeptide, tripeptide or tetrapeptide. 

Paragraph 6. A Ligand-Functional Agent Conjugate of Paragraph 1, having the 5 

formula: 

 

or a salt thereof, wherein L is a Ligand unit; D' is a Drug unit, a Detection unit, or a 

Stability unit; L
O 

is an optional secondary linker assembly; and L
SS

 is the self-stabilizing 

linker assembly, wherein M
1
 is a succinimide ring or hydrolyzed succinimide or together with 10 

BU forms a dilactam; BU is a Basic unit; HE is a hydrolysis enhancer comprising an electron 

withdrawing group; the circle represents a scaffold that is C1-8 alkylene, C1-8 heteroalkylene, 

C6-10 arylene, or C4-10 heteroarylene, and optionally comprises a reactive site suitable for 

attachment to the optional secondary linker assembly or D'; the subscripts m, q and r are each 

0 or 1, and the sum of m + q + r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-15 

10 arylene or C4-10 heteroarylene; the subscript a and b are each 0 or 1, and the sum of a+b is 1; 

and the subscript p ranges from 1 to 20. 

Paragraph 7. A Ligand-Functional Agent Conjugate of Paragraph 1 or 2, having the 

formula: 
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or a salt thereof, wherein L is a Ligand unit; D' is a Drug unit, a Detection unit, or a 

Stability unit; L
SS

 is the self-stabilizing linker assembly, wherein M
1
 is a succinimide ring or 

hydrolyzed succinimide or together with BU forms a dilactam; BU is a Basic unit; HE is a 

hydrolysis enhancer comprising an electron withdrawing group; the circle represents a 5 

scaffold that is C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, or C4-10 heteroarylene, and 

optionally comprises a reactive site suitable for attachment to the optional secondary linker 

assembly or D'; the subscripts m, q and r are each 0 or 1, and the sum of m + q + r is 0, 1 or 2 

provided that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 heteroarylene; the 

subscript a and b are each 0 or 1, and the sum of a+b is 1; the subscript p ranges from 1 to 20; 10 

-W- is an optional Cleavable unit, the subscript w' is 0 or 1; -Y- is an optional Spacer unit, the 

subscript y' is 0 or 1, A is a Stretcher unit, A' is an optional Stretcher unit component at the 

terminus of A; a' is 0 or 1; and u is from 1 to 20, wherein when u is from 2 to 20, A is present 

and when u is 1, A can be present or absent. 

Paragraph 8. A Ligand-Functional Agent Conjugate of Paragraph 2, represented by 15 

Formula IV or IVa: 

(IV)  
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 (IVa) 

or a pharmaceutically acceptable salt thereof; wherein L is a Ligand unit LL is a 

Ligand unit that can be present or absent, wherein L and LL can be the same or different 

Ligand units; D' is a Drug unit, a Detection unit, or a Stability unit; L
O
 is an optional 

secondary linker assembly; M
2
 is a maleimide ring, a hydrolyzed maleimide, a succinimide 5 

ring, or a hydrolyzed succinimide conjugated to at least one of L or LL via a thioether linkage; 

and BU is a Basic unit; HE is a hydrolysis enhancer comprising an electron withdrawing 

group; the circle represents a scaffold that can be C1-8 alkylene, C1-8 heteroalkylene, C6-10 

arylene, or C4-10 heteroarylene, and optionally comprises a reactive site suitable for attachment 

to L
O
, A, W, Y or D'; the subscripts m, q and r are each 0 or 1, and the sum of m + q + r is 0, 1 10 

or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 heteroarylene; the 

subscript p ranges from 1 to 20; -W- is an optional Cleavable unit, the subscript w' is 0 or 1; -

Y- is an optional Spacer unit, the subscript y' is 0 or 1, -A- is an optional Stretcher unit, -A'- is 

an optional Stretcher unit component at the terminus of A; a' is 0 or 1; and u is from 1 to 20, 

with the proviso that when u is from 2 to 20, A is present and when u is 1, A can be present or 15 

absent. 

Paragraph 9. A Ligand-Functional Agent Conjugate of any of Paragraphs 6, 7 or 

Paragraph 8, that is a Ligand-Drug Conjugate wherein D' is a Drug unit, q is 1 and m and r are 

0. 

Paragraph 10. A Ligand-Functional Agent Conjugate of any of Paragraphs 6, 7 or 20 

Paragraph 8, that is a Ligand-Drug Conjugate wherein D' is a Drug unit, m is 1 and q and r are 

0. 

Paragraph 11. A Ligand-Functional Agent Conjugate of any of Paragraphs 6, 7 or 

Paragraph 8, that is a Ligand-Drug Conjugate wherein D' is a Drug unit, r is 1 and m and q are 

0 and HE does not comprise a carbonyl group as the electron withdrawing group. 25 
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Paragraph 12. A Ligand-Functional Agent Conjugate of any of Paragraphs 6 to 11, that 

is a Ligand-Drug Conjugate wherein D' is a Drug unit and a is 1. 

Paragraph 13. A Ligand-Functional Agent Conjugate of any of Paragraphs 6, 7 or 

Paragraph 8, that is a Ligand-Drug Conjugate wherein D' is a Drug unit, a is 1, q is 1, and m 

and r are 0. 5 

Paragraph 14. A Ligand-Functional Agent Conjugate of any of Paragraphs 6 to 13, 

wherein the circle represents a scaffold that is C1-8 alkylene or C1-8 heteroalkylene. 

Paragraph 15. A Ligand-Functional Agent Conjugate of any of Paragraphs 6 to 13, 

wherein the circle represents a scaffold that is C1-3 alkylene. 

Paragraph 16. A Ligand-Functional Agent Conjugate of any of Paragraphs 6 to 15, 10 

wherein the Basic unit comprises a primary or secondary amine. 

Paragraph 17. A Ligand-Functional Agent Conjugate of any of Paragraphs 6 to 15, 

wherein the Basic unit is selected from the group consisting of –(CH2 )xNH2, –(CH2 )xNHR
a
, 

and 

 –(CH2 )xNR
a
 2, wherein x is an integer of from 0-4 and each R

a
 is independently selected from 15 

the group consisting of C1-6 alkyl and C1-6 haloalkyl, or two R
a
 groups are combined with the 

nitrogen to which they are attached to form an azetidinyl, pyrrolidinyl or piperidinyl group, 

provided that there are no less than 2 intervening atoms between the base of the Basic unit and 

the nitrogen atom of the succinimide (hydrolyzed or non-hydrolyzed) or dilactam. 

Paragraph 18. A Ligand-Functional Agent Conjugate of any of Paragraphs 1- 17, 20 

wherein the electron withdrawing group comprises a carbonyl, sulfonyl or phosphoryl moiety. 

Paragraph 19. A Ligand-Functional Agent Conjugate of any of Paragraphs 6, 7 or 8, 

wherein r is zero, m+q is 1, and HE is selected from the group consisting 

of -CH2C(O)-, -C(O)-, -C(O)CH2-, -CH2CH2C(O)- , and -CH2C(O)NH-. 

Paragraph 20. A Ligand-Functional Agent Conjugate of any of Paragraphs 6 or 7, that 25 

is a Ligand-Drug Conjugate having the formula: 
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, 

, or 

 

or a salt thereof, wherein D is a Drug unit, and Ab is an antibody. 

Paragraph 21. A Ligand-Functional Agent Conjugate of Paragraph 20, wherein BU is 5 

selected from the group consisting of –(CH2 )xNH2, –(CH2 )xNHR
a
, and –(CH2 )xNR

a
2, wherein 

x is an integer of from 0-4 and each R
a
 is independently selected from the group consisting of 

C1-6 alkyl and C1-6 haloalkyl, or two R
a
 groups are combined with the nitrogen to which they 

are attached to form an azetidinyl, pyrrolidinyl or piperidinyl group, provided that there are no 

less than 2 intervening atoms between the base of the Basic unit and the nitrogen atom of the 10 

succinimide (hydrolyzed or non-hydrolyzed) or dilactam. 

Paragraph 22. A Ligand-Functional Agent Conjugate of Paragraph 1, that is a Ligand-

Drug Conjugate having the formula: 
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or a pharmaceutically acceptable salt thereof wherein L is a Ligand unit; D is a Drug 

unit; L
O
 is the optional secondary linker assembly; L

TT
 is the self-stabilizing linker assembly, 

wherein M
1
 is a succinimide ring or hydrolyzed succinimide or together with B forms a 

dilactam; V, Q, T, and G are independently selected from –(C(R
9
)( R

10
))-; R

1
 is H or C1-3 5 

alkyl; R
9
 and R

10
 are, in each occurrence, independently selected from H or C1-3 alkyl; F is 

C(E
1
)( E

2
) wherein E

1
 and E

2
 are independently selected from hydrogen, an electron 

withdrawing group, or E
1
 and E

2
 together are (=O); RS is a reactive site for conjugation to a 

component of the optional secondary linker assembly or Drug unit; g is 0 to 5; m is 0 to 5; n is 

0 to 5; d is 0 or 1; x is 0 to 4, provided that when m is 0, x is 1 to 4; and B is a base, provided 10 

that when d is zero or E
1
 and E

2
 are hydrogen, RS is an electron withdrawing group. 

Paragraph 23. A Ligand-Functional Agent Conjugate of Paragraph 22, wherein m is 0, 

and n is 0. 

Paragraph 24. A Ligand-Functional Agent Conjugate of any one of Paragraphs 20-23, 

wherein L
O
 has the formula:  wherein -A- is an optional Stretcher 15 

unit, the subscript a' is 0 or 1; -W- is an optional Cleavable unit, the subscript w' is 0 or 1; and 

-Y- is an optional Spacer unit, and the subscript y' is 0 or 1; and the wavy lines indicate the 

points of attachment to the self-stabilizing linker assembly and the Drug unit. 

Paragraph 25. A Ligand-Functional Agent Conjugate of Paragraph 24, wherein w' is 1 

and W is conjugated directly to the Drug unit. 20 

Paragraph 26. A Ligand-Functional Agent Conjugate of Paragraph 24, wherein w' is 1 

and W is conjugated directly to the Spacer unit. 
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Paragraph 27. A Ligand-Functional Agent Conjugate of Paragraph 24, wherein w' is 1 

and W is conjugated directly to the Drug unit or Spacer unit via a cleavable peptide, disulfide 

or hydrazine bond. 

Paragraph 28. A Ligand-Functional Agent Conjugate of Paragraph 24, wherein W is 

absent. 5 

Paragraph 29. A Ligand-Functional Agent Conjugate of Paragraph 24, wherein W is 

present and the Spacer unit and Stretcher unit are absent. 

Paragraph 30. A Ligand-Functional Agent Conjugate of any of Paragraphs 6 to 29, 

wherein D is selected from the group consisting of auristatins and PBDs.  

Paragraph 31. A Drug-Linker Conjugate having the formula: 10 

 

or a salt thereof, wherein, D is a Drug unit; L
O
 is a an optional secondary linker 

assembly; and L
SS

 is the self-stabilizing linker assembly, wherein BU is a Basic unit; HE is a 

hydrolysis enhancer comprising an electron withdrawing group; the circle represents a 

scaffold that can be C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, or C4-10 heteroarylene, 15 

and optionally comprises a reactive site suitable for attachment to the optional secondary 

linker assembly or Drug unit; the subscripts m, q and r are each 0 or 1, and the sum of m + q + 

r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 

heteroarylene; and the subscript a and b are each 0 or 1, and the sum of a+b is 1. 



 

 

138 

Paragraph 32. A Drug-Linker Conjugate of Paragraph 31, having the formula:

,  

, or 

 

or a salt thereof. 5 

Paragraph 33. A Functional Agent-Linker Conjugate having the formula:  

 

or a salt thereof, wherein D' is a Drug unit, a Detection unit, or a Stability unit; BU is a 

Basic unit; HE is a hydrolysis enhancer comprising an electron withdrawing group; the circle 

represents a scaffold that is C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, or C4-10 10 

heteroarylene, and optionally comprises a reactive site suitable for attachment to the optional 
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secondary linker assembly or D'; the subscripts m, q and r are each 0 or 1, and the sum of m + 

q + r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 

heteroarylene; the subscript a and b are each 0 or 1, and the sum of a+b is 1; -W- is an 

optional Cleavable unit, the subscript w' is 0 or 1; -Y- is an optional Spacer unit, the subscript 

y' is 0 or 1, A is a Stretcher unit, A' is an optional Stretcher unit component at the terminus of 5 

A; a' is 0 or 1; and u is from 1 to 20, wherein when u is from 2 to 20, A is present and when u 

is 1, A can be present or absent. 

Paragraph 34. A Functional Agent-Linker Conjugate having the formula: 

 

or 10 

 

or a salt thereof; wherein D' is a Drug unit, a Detection unit, or a Stability unit; L
O
 is 

an optional secondary linker assembly; Q and Z are hydrogen or halogen wherein at least one 

of Q and Z are halogen; BU is a Basic unit; HE is a hydrolysis enhancer comprising an 

electron withdrawing group; the circle represents a scaffold that can be C1-8 alkylene, C1-8 15 

heteroalkylene, C6-10 arylene, or C4-10 heteroarylene, and optionally comprises a reactive site 

suitable for attachment to L
O
, A, W, Y or D'; the subscripts m, q and r are each 0 or 1, and the 

sum of m + q + r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or 

C4-10 heteroarylene; -W- is an optional Cleavable unit, the subscript w' is 0 or 1; -Y- is an 

optional Spacer unit, the subscript y' is 0 or 1, -A- is an optional Stretcher unit, -A'- is an 20 
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optional Stretcher unit component at the terminus of A; a' is 0 or 1; and u is from 1 to 20, with 

the proviso that when u is from 2 to 20, A is present and when u is 1, A can be present or 

absent. 

Paragraph 35. A Drug-Linker having the formula:  

 5 

or a pharmaceutically acceptable salt thereof wherein D is a Drug unit; L
O
 is the 

optional secondary linker assembly; V, Q, T, and G are independently selected from –(C(R
9
)( 

R
10

))-; R
1

 is H or C1-3 alkyl; R
9
 and R

10
 are, in each occurrence, independently selected from H 

or C1-3 alkyl; F is C(E
1
)( E

2
) wherein E

1
 and E

2
 are independently selected from hydrogen, an 

electron withdrawing group, or E
1
 and E

2
 together are (=O); RS is a reactive site for 10 

conjugation to a component of the optional secondary linker assembly or Drug unit; g is 0 to 

5; m is 0 to 5; n is 0 to 5; d is 0 or 1; x is 0 to 4, provided that when m is 0, x is 1 to 4; and B is 

a base, provided that when d is zero or E
1
 and E

2
 are hydrogen, RS is an electron withdrawing 

group. 

Paragraph 36. A Linker having the formula: 15 

 

or a salt thereof, wherein RG is a reactive group comprising a reactive site at the 

terminus of L
O
, suitable for attaching a Drug unit; L

O
 is an optional secondary linker assembly 
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that is present; and L
SS

 is the self-stabilizing linker assembly, wherein BU is a Basic unit; HE 

is a hydrolysis enhancer comprising an electron withdrawing group; the circle represents a 

scaffold that can be C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, or C4-10 heteroarylene, 

and optionally comprises a reactive site suitable for attachment to the optional secondary 

linker assembly or Drug unit; the subscripts m, q and r are each 0 or 1, and the sum of m + q + 5 

r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 

heteroarylene; and the subscript a and b are each 0 or 1, and the sum of a+b is 1. 

Paragraph 37. A Linker of Paragraph 36, having the formula: 

,  

 or 10 

. 

or a salt thereof. 

Paragraph 38. A Linker having the formula: 
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or a salt thereof, wherein RG is a reactive group comprising a reactive site at the 

terminus of  which is suitable for attaching a Drug unit, a 

Detection unit, or a Stability unit; BU is a Basic unit; HE is a hydrolysis enhancer comprising 

an electron withdrawing group; the circle represents a scaffold that is C1-8 alkylene, C1-8 5 

heteroalkylene, C6-10 arylene, or C4-10 heteroarylene, and optionally comprises a reactive site 

suitable for attachment to the optional secondary linker assembly or to a Drug unit, a 

Detection unit, or a Stability unit; the subscripts m, q and r are each 0 or 1, and the sum of m + 

q + r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 

heteroarylene; the subscript a and b are each 0 or 1, and the sum of a+b is 1; -W- is an 10 

optional Cleavable unit, the subscript w' is 0 or 1; -Y- is an optional Spacer unit, the subscript 

y' is 0 or 1, -A- is a Stretcher unit, -A'- is an optional Stretcher unit component at the terminus 

of A; a' is 0 or 1; and u is from 1 to 20, wherein when u is from 2 to 20, A is present and when 

u is 1, A can be present or absent. 

Paragraph 39. A Linker represented by a formula selected from the group consisting 15 

of: 

 

and 
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or a salt thereof; wherein RG is a reactive group (comprising a reactive site) at the 

terminus of L
O
 or which is suitable for attaching a Drug unit, 

Detection unit or Stability unit; L
O
 is an optional secondary linker assembly that is present; Q 

and Z are hydrogen or halogen wherein at least one of Q and Z are halogen; BU is a Basic 5 

unit; HE is a hydrolysis enhancer comprising an electron withdrawing group; the circle 

represents a scaffold that can be C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, or C4-10 

heteroarylene, and optionally comprises a reactive site suitable for attachment to L
O
, A, W, Y 

or RG; the subscripts m, q and r are each 0 or 1, and the sum of m + q + r is 0, 1 or 2 provided 

that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 heteroarylene; W- is an optional 10 

Cleavable unit, the subscript w' is 0 or 1; -Y- is an optional Spacer unit, the subscript y' is 0 or 

1, A is an optional Stretcher unit, A' is an optional Stretcher unit component at the terminus of 

A; a' is 0 or 1; and u is from 1 to 20, with the proviso that when u is from 2 to 20, A is present 

and when u is 1, A can be present or absent. 

Paragraph 40. A Linker having the formula 15 

 

or a pharmaceutically acceptable salt thereof, wherein L
O
 is the optional secondary 

linker assembly that is present; RG is a reactive group comprising a reactive site at the 

terminus of L
O
 which is suitable for attaching a Drug unit; M

1
 is a succinimide ring or 

hydrolyzed succinimide or together with B forms a dilactam; V, Q, T, and G are 20 

independently selected from –(C(R
9
)( R

10
))-; R

1
 is H or C1-3 alkyl; R

9
 and R

10
 are, in each 
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occurrence, independently selected from H or C1-3 alkyl; F is C(E
1
)( E

2
) wherein E

1
 and E

2
 are 

independently selected from hydrogen, an electron withdrawing group, or E
1
 and E

2
 together 

are (=O); RS is a reactive site for conjugation to a component of the optional secondary linker 

assembly; g is 0 to 5; m is 0 to 5; n is 0 to 5; d is 0 or 1; x is 0 to 4, provided that when m is 0, 

x is 1 to 4; and B is a base, provided that when d is zero or E
1
 and E

2
 are hydrogen, RS is an 5 

electron withdrawing group.  

Paragraph 41. A Ligand-Linker Conjugate having the formula: 

 

or a salt thereof, wherein L is a Ligand unit; the subscript ranges from 1 to 32; L
O
 is an 

optional secondary linker assembly that is present; RG is a reactive group comprising a 10 

reactive site at the terminus of L
O
 which is suitable for attaching a Drug unit; L

SS
 is the self-

stabilizing linker assembly, wherein M
1
 is a succinimide; BU is a Basic unit; HE is a 

hydrolysis enhancer comprising an electron withdrawing group; the circle represents a 

scaffold that can be C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, or C4-10 heteroarylene, 

and optionally comprises a reactive site suitable for attachment to the optional secondary 15 

linker assembly or Drug unit; the subscripts m, q and r are each 0 or 1, and the sum of m + q + 

r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 

heteroarylene; and the subscript a and b are each 0 or 1, and the sum of a+b is 1. 

Paragraph 42. A Ligand-Linker Conjugate having the formula:  
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or a salt thereof, wherein L is a Ligand unit; RG is a reactive group comprising a 

reactive site at the terminus of  which is suitable for attaching 

a Drug unit, a Detection unit, or a Stability unit; L
SS

 is the self-stabilizing linker assembly, 

wherein M
1
 is a succinimide ring or hydrolyzed succinimide or together with BU forms a 5 

dilactam; BU is a Basic unit; HE is a hydrolysis enhancer comprising an electron withdrawing 

group; the circle represents a scaffold that is C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, 

or C4-10 heteroarylene, and optionally comprises a reactive site suitable for attachment to the 

optional secondary linker assembly or D'; the subscripts m, q and r are each 0 or 1, and the 

sum of m + q + r is 0, 1 or 2 provided that if m + q + r is 0, the scaffold is a C6-10 arylene or 10 

C4-10 heteroarylene; the subscript a and b are each 0 or 1, and the sum of a+b is 1; the subscript 

p ranges from 1 to 20; -W- is an optional Cleavable unit, the subscript w' is 0 or 1; -Y- is an 

optional Spacer unit, the subscript y' is 0 or 1, -A- is a Stretcher unit, -A'- is an optional 

Stretcher unit component at the terminus of A; a' is 0 or 1; and u is from 1 to 20, wherein 

when u is from 2 to 20, A is present and when u is 1, A can be present or absent.  15 

43. Ligand-Linker Conjugate represented by a formula selected from the group 

consisting of: 

 

and 
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or a pharmaceutically acceptable salt thereof; wherein L is a Ligand unit; LL is a 

Ligand unit that can be present or absent,wherein L and LL can be the same or different 

Ligand units; RG is a reactive group (comprising a reactive site) at the terminus of L
O
 or 

which is suitable for attaching a Drug unit, Detection unit or 5 

Stability unit; L
O
 is an optional secondary linker assembly that is present; M

2
 is a maleimide 

ring, a hydrolyzed maleimide, a succinimide ring, or a hydrolyzed succinimide conjugated to 

at least one of L or LL via a thioether linkage; and BU is a Basic unit; HE is a hydrolysis 

enhancer comprising an electron withdrawing group; the circle represents a scaffold that can 

be C1-8 alkylene, C1-8 heteroalkylene, C6-10 arylene, or C4-10 heteroarylene, and optionally 10 

comprises a reactive site suitable for attachment to L
O
, A, W, Y or FA; the subscripts m, q and 

r are each 0 or 1, and the sum of m + q + r is 0, 1 or 2 provided that if m + q + r is 0, the 

scaffold is a C6-10 arylene or C4-10 heteroarylene; the subscript p ranges from 1 to 20; -W- is an 

optional Cleavable unit, the subscript w' is 0 or 1; -Y- is an optional Spacer unit, the subscript 

y' is 0 or 1, -A- is an optional Stretcher unit, -A'- is an optional Stretcher unit component at the 15 

terminus of A; a' is 0 or 1; and u is from 1 to 20, with the proviso that when u is from 2 to 20, 

A is present and when u is 1, A can be present or absent. 

Paragraph 44. A Ligand-Linker Conjugate of Paragraph 41,wherein L is an antibody 

(Ab) having the formula: 

,  20 
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, or 

. 

or a salt thereof. 

Paragraph 45. A Ligand-Linker Conjugate having the formula 

or a pharmaceutically 5 

acceptable salt thereof wherein L is a Ligand unit; L
O
 is the optional secondary linker 

assembly that is present; RG is a reactive site at the terminus of L
O
 which is suitable for 

attaching a Drug unit; L
TT

 is the self-stabilizing linker assembly, wherein M
1
 is a non-

hydrolyzed succinimide or hydrolyzed succinimide or together with B forms a dilactam; V, Q, 

T, and G are independently selected from –(C(R
9
)( R

10
))-; R

1
 is H or C1-3 alkyl; R

9
 and R

10
 are, 10 

in each occurrence, independently selected from H or C1-3 alkyl; F is C(E
1
)( E

2
) wherein E

1
 

and E
2
 are independently selected from hydrogen, an electron withdrawing group, or E

1
 and 

E
2
 together are (=O); RS is a reactive site for conjugation to a component of the optional 

secondary linker assembly; g is 0 to 5; m is 0 to 5; n is 0 to 5; d is 0 or 1; x is 0 to 4, provided 

that when m is 0, x is 1 to 4; and B is a base, provided that when d is zero or E
1
 and E

2
 are 15 

hydrogen, RS acts as an electron withdrawing group. 
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Paragraph 46. A Ligand-Functional Agent Conjugate of any of one of Paragraphs 1-

30, or a Ligand-Linker Conjugate of any one of Paragraphs 41-45, wherein the Ligand unit is 

a monoclonal antibody. 

Paragraph 47. A Ligand-Functional Agent Conjugate of any of one of Paragraphs 6-

30, or a Ligand-Linker Conjugate of any one of Paragraphs 41-45, wherein p is about 4 to 5 

about 8. 

Paragraph 48. A Ligand-Functional Agent Conjugate of any of one of Paragraphs 6-

30, or a . Drug-Linker Conjugate of Paragraphs 31 or 32, or a Functional Agent-Linker 

Conjugate of Paragraphs 33 or 34, or a Drug-Linker of Paragraph 35, or a Linker of any one 

of Paragraphs 36-39, or Ligand-Linker Conjugate of any one of Paragraphs 41-45, wherein the 10 

Basic unit is selected from the group consisting of –(CH2 )xNH2, –(CH2 )xNHR
a
, and –(CH2 

)xNR
a
 2, wherein x is an integer of from 0-4 and each R

a
 is independently selected from the 

group consisting of C1-6 alkyl and C1-6 haloalkyl, or two R
a
 groups are combined with the 

nitrogen to which they are attached to form an azetidinyl, pyrrolidinyl or piperidinyl group, 

provided that there are no less than 2 intervening atoms between the base of the Basic unit and 15 

the nitrogen atom of M
1
. 

Paragraph 49. A Ligand-Functional Agent Conjugate of any of one of Paragraphs 6-

30, or a Drug-Linker Conjugate of Paragraphs 31 or 32, or a Functional Agent-Linker 

Conjugate of Paragraphs 33 or 34, or a Drug-Linker of Paragraph 35, or a Linker of any one 

of Paragraphs 36-39, or Ligand-Linker Conjugate of any one of Paragraphs 41-45, wherein the 20 

Basic unit comprises:  
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wherein R
5
, R

6
, R

7
 and R

8
 are, at each occurrence, independently selected from the 

group consisting of hydrogen and C1-6 alkyl, and e is 0-4 and the wavy line indicates point of 

attachment to a group tethering the Basic unit to the Conjugate, Drug-Linker, or Linker. 5 

Paragraph 50. A Ligand-Functional Agent Conjugate of any of one of Paragraphs 6-

30, or a Drug-Linker Conjugate of Paragraphs 31 or 32, or a Functional Agent-Linker 

Conjugate of Paragraphs 33 or 34, or a Drug-Linker of Paragraph 35, or a Linker of any one 

of Paragraphs 36-39, or Ligand-Linker Conjugate of any one of Paragraphs 41-45, wherein 

there are no less than 2 and no more than 6 intervening atoms between the base of the Basic 10 

unit and the nitrogen atom of the succinimide (hydrolyzed or non-hydrolyzed) or dilactam and 

there are no more than 5 intervening atoms between the electron withdrawing group and the 

nitrogen atom of the succinimide ring (hydrolyzed or non-hydrolyzed) or dilactam. 

Paragraph 51. A Ligand-Functional Agent Conjugate of any of one of Paragraphs 6-

30, or a Drug-Linker Conjugate of Paragraphs 31 or 32, or a Functional Agent-Linker 15 

Conjugate of Paragraphs 33 or 34, or a Drug-Linker of Paragraph 35, or a Linker of any one 
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of Paragraphs 36-39, or Ligand-Linker Conjugate of any one of Paragraphs 41-45, wherein 

there are no less than 2 and no more than 6 intervening atoms between the base of the Basic 

unit and the nitrogen atom of the succinimide (hydrolyzed or non-hydrolyzed) or dilactam and 

there are no more than 3 intervening atoms between the electron withdrawing group and the 

nitrogen atom of the succinimide ring (hydrolyzed or non-hydrolyzed) or dilactam. 5 

Paragraph 52. A Ligand-Drug Conjugate of Paragraph 20, having the formula:

 or a pharmaceutically acceptable salt thereof wherein 

Bu is selected from the group consisting of –(CH2 )xNH2, –(CH2 )xNHR
a
, and –(CH2 )xNR

a
 2, 

wherein x is an integer of from 1-4 and each R
a
 is independently selected from the group 

consisting of C1-6 alkyl and C1-6 haloalkyl, or two R
a
 groups are combined with the nitrogen to 10 

which they are attached to form an azetidinyl, pyrrolidinyl or piperidinyl group. 

Paragraph 53. A Ligand-Drug Conjugate of Paragraph 52, wherein x is 1, 2, 3, or 4 and 

R
a
 is C1-6 alkyl. 

Paragraph 54. A Ligand-Drug Conjugate of Paragraph 53, wherein L
O
 is 

 wherein -A- is an optional Stretcher unit, the subscript a' is 0 or 1; -15 

W- is an optional Cleavable unit, the subscript w' is 1; and -Y- is an optional Spacer unit, and 

the subscript y' is 0 or 1. 

Paragraph 55. A Ligand-Drug Conjugate of Paragraph 53, wherein p is about 4 or 

about 8. 

Paragraph 56. A Ligand-Drug Conjugate of Paragraph 55, wherein D is an auristatin. 20 

Paragraph 57. A Ligand-Drug Conjugate of Paragraph 56, wherein Ab is a monoclonal 

antibody. 

Paragraph 58. A method of treating cancer, an autoimmune disease or an infectious 

disease that expresses a target antigen comprising administering a Ligand-Functional Agent 
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Conjugate of any one of Paragraphs 1 to 30, wherein the Ligand is a monoclonal antibody that 

specifically binds to the target antigen. 

Paragraph 59. The Ligand-Functional Agent Conjugate of any one of Paragraphs 1 to 

30, wherein the self-stabilizing linker assembly comprises a succinimide ring or a hydrolyzed 

succinimide directly conjugated to the Ligand unit. 5 

Paragraph 60. The Ligand-Functional Agent Conjugate of Paragraph 59, wherein the 

self-stabilizing linker assembly comprises a succinimide ring and wherein the electron 

withdrawing group is positioned to increase the electrophilicity of the succinimide ring 

rendering it more reactive with water and the base is positioned to assist the hydrolysis of the 

succinimide ring. 10 

Paragraph 61. The Ligand-Functional Agent Conjugate of Paragraph 59, wherein the 

self-stabilizing linker assembly comprises a hydrolyzed succinimide ring and wherein the 

electron withdrawing group and base are positioned such that they increased the rate of 

succinimide ring hydrolysis as compared to succinimide ring hydrolysis in a ligand drug 

conjugate lacking the self-stabilizing linker assembly. 15 

Paragraph 62. The Ligand-Functional Agent Conjugate of Paragraph 59, wherein the 

self-stabilizing linkers is conjugated to thiol residues on the Ligand at sites that are susceptible 

to elimination reaction and subsequent transfer of drug- linker if non-self-stabilizing alkyl 

maleimides are used as the drug- linker. 
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CLAIMS 

1. A Ligand-Functional Agent Conjugate for use in a method of treatment of cancer, an 

autoimmune disease or an infectious disease that expresses a target antigen, in which the 

Ligand-Functional Agent Conjugate comprises: 

a Ligand unit and at least one Functional Agent selected from the group consisting of a 5 

Drug unit, Detection Unit, and Stability unit, in which  

the Ligand unit and each of the Functional Agent(s) are joined by a self-stabilizing 

linker assembly comprising a succinimide ring or a hydrolyzed succinimide or a 

dilactam directly conjugated to the Ligand unit via a thioether linkage; 

or in which  10 

the Ligand unit and each of the Functional Agent(s) are joined by a self-stabilizing 

linker assembly comprising a succinimide ring, a maleimide ring, a hydrolyzed 

succinimide ring or a hydrolyzed maleimide ring in which the succinimide ring, 

maleimide ring, hydrolyzed succinimide ring or hydrolyzed maleimide ring is directly 

conjugated to the Ligand unit via one or two thioether linkages; and  15 

a base and an electron withdrawing group operably linked to stabilize the conjugate in 

plasma relative to a Ligand-Functional Agent Conjugate lacking the self-stabilizing 

linker assembly,  

in which there are between 2 and 6 intervening atoms between the base of the basic unit 

and the nitrogen atom of the succinimide (hydrolyzed or non-hydrolyzed) or dilactam 20 

and between 2 and 5 intervening atoms between the electron withdrawing group and the 

nitrogen atom of the succinimide ring (hydrolyzed or non-hydrolyzed) or dilactam; and 

in which the Ligand unit is a monoclonal antibody that specifically binds to the target 

antigen. 

2. A Ligand-Functional Agent Conjugate according to Claim 1, comprising: 25 

a Ligand unit and at least one Functional Agent selected from the group consisting of a 

Drug unit, a Detection Unit, and a Stability Unit, in which  
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the Ligand unit and each of the Functional Agent(s) are joined by a self-stabilizing 

linker assembly comprising a succinimide ring or a hydrolyzed succinimide or a 

dilactam directly conjugated to the Ligand unit via a thioether linkage; and  

a base and an electron withdrawing group operably linked to stabilize the conjugate in 

plasma relative to a Ligand-Functional Agent Conjugate lacking the self-stabilizing 5 

linker assembly,  

in which there are between 2 and 6 intervening atoms between the base of the basic unit 

and the nitrogen atom of the succinimide (hydrolyzed or non-hydrolyzed) or dilactam 

and between 2 and 5 intervening atoms between the electron withdrawing group and the 

nitrogen atom of the succinimide ring (hydrolyzed or non-hydrolyzed) or dilactam. 10 

3. A Ligand-Functional Agent Conjugate according to Claim 1 or 2, in which the Ligand-

Functional Agent is a Ligand-Drug Conjugate comprising a Drug unit as the Functional Agent 

and the Ligand-Drug conjugate further comprises a linker assembly which joins each Drug to 

a self-stabilizing linker assembly. 

4. A Ligand-Functional Agent Conjugate according to Claim 3, in which the linker 15 

assembly has the formula: 

 

in which -A- is an optional Stretcher unit, the subscript a' is 0 or 1; -W- is an optional 

Cleavable unit, the subscript w' is 0 or 1; and -Y- is an optional Spacer unit, and the 

subscript y' is 0 or 1; and the wavy lines indicate the points of attachment to the self-20 

stabilizing linker assembly and the Drug unit. 

5. A Ligand-Functional Agent Conjugate according to Claim 4, in which the subscript w' is 

1, and W is a dipeptide, tripeptide or tetrapeptide. 

6. A Ligand-Functional Agent Conjugate according to Claim 1, having the formula: 
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or a salt thereof, in which 

L is a Ligand unit; 

D' is a Drug unit, a Detection unit, or a Stability unit; 

L
O 

is an optional secondary linker assembly; and 5 

L
SS

 is the self-stabilizing linker assembly, in which 

M
1
 is a succinimide ring or hydrolyzed succinimide or together with BU forms a 

dilactam; 

BU is a Basic unit; 

HE is a hydrolysis enhancer comprising an electron withdrawing group; 10 

the circle represents a scaffold that is C1-8 alkylene, C1-8 heteroalkylene comprising 1 to 

8 carbon atoms and 1 to 3 heteroatoms selected from the group consisting of O, N, Si 

and S, C6-10 arylene, or C4-10 heteroarylene, and optionally comprises a reactive site 

suitable for attachment to the optional secondary linker assembly or D'; 

the subscripts m, q and r are each 0 or 1, and the sum of m + q + r is 0, 1 or 2 provided 15 

that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 heteroarylene; 

the subscript a and b are each 0 or 1, and the sum of a+b is 1; and 

the subscript p ranges from 1 to 20. 

7. A Ligand-Functional Agent Conjugate according to Claim 1 or Claim 2, having the 

formula: 20 
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or a salt thereof, in which 

L is a Ligand unit; 

D' is a Drug unit, a Detection unit, or a Stability unit; 

L
SS

 is the self-stabilizing linker assembly, in which 5 

M
1
 is a succinimide ring or hydrolyzed succinimide or together with BU forms a 

dilactam; 

BU is a Basic unit; 

HE is a hydrolysis enhancer comprising an electron withdrawing group; 

the circle represents a scaffold that is C1-8 alkylene, C1-8 heteroalkylene comprising 1 to 10 

8 carbon atoms and 1 to 3 heteroatoms selected from the group consisting of O, N, Si 

and S, C6-10 arylene, or C4-10 heteroarylene, and optionally comprises a reactive site 

suitable for attachment to the optional secondary linker assembly or D'; 

the subscripts m, q and r are each 0 or 1, and the sum of m + q + r is 0, 1 or 2 provided 

that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 heteroarylene; 15 

the subscript a and b are each 0 or 1, and the sum of a+b is 1; 

the subscript p ranges from 1 to 20; 

-W- is an optional Cleavable unit, 

the subscript w' is 0 or 1; 

-Y- is an optional Spacer unit, 20 

the subscript y' is 0 or 1, 

A is a Stretcher unit, 
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A' is an optional Stretcher unit component at the terminus of A; 

 a' is 0 or 1; and 

u is from 1 to 20, in which when u is from 2 to 20, A is present and when u is 1, A can 

be present or absent. 

8. A Ligand-Functional Agent Conjugate according to Claim 2, represented by Formula IV 5 

or IVa: 

(IV) 

(IVa) 

or a pharmaceutically acceptable salt thereof; in which 

L is a Ligand unit 10 

LL is a Ligand unit that can be present or absent, in which L and LL can be the same or 

different Ligand units; 

D' is a Drug unit, a Detection unit, or a Stability unit; 

L
O
 is an optional secondary linker assembly; 

M
2
 is a maleimide ring, a hydrolyzed maleimide, a succinimide ring, or a hydrolyzed 15 

succinimide conjugated to at least one of L or LL via a thioether linkage; and 

BU is a Basic unit; 

HE is a hydrolysis enhancer comprising an electron withdrawing group; 
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the circle represents a scaffold that can be C1-8 alkylene, C1-8 heteroalkylene comprising 

1 to 8 carbon atoms and 1 to 3 heteroatoms selected from the group consisting of O, N, 

Si and S, C6-10 arylene, or C4-10 heteroarylene, and optionally comprises a reactive site 

suitable for attachment to L
O
, A, W, Y or D'; 

the subscripts m, q and r are each 0 or 1, and the sum of m + q + r is 0, 1 or 2 provided 5 

that if m + q + r is 0, the scaffold is a C6-10 arylene or C4-10 heteroarylene; 

the subscript p ranges from 1 to 20; 

-W- is an optional Cleavable unit, 

the subscript w' is 0 or 1; 

-Y- is an optional Spacer unit, 10 

the subscript y' is 0 or 1, 

-A- is an optional Stretcher unit, 

-A'- is an optional Stretcher unit component at the terminus of A; 

 a' is 0 or 1; and 

 u is from 1 to 20, with the proviso that when u is from 2 to 20, A is present and when u 15 

is 1, A can be present or absent. 

9. A Ligand-Functional Agent Conjugate according to Claim 1, that is a Ligand-Drug 

Conjugate having the formula: 

 

 20 

or a pharmaceutically acceptable salt thereof in which L is a Ligand unit; 

D is a Drug unit; 

L
O
 is the optional secondary linker assembly; 
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L
TT

 is the self-stabilizing linker assembly, in which 

M
1
 is a succinimide ring or hydrolyzed succinimide or together with B forms a dilactam; 

V, Q, T, and G are independently selected from –(C(R
9
)( R

10
))-; 

R
1

 is H or C1-3 alkyl; 

R
9
 and R

10
 are, in each occurrence, independently selected from H or C1-3 alkyl; 5 

F is C(E
1
)( E

2
) in which E

1
 and E

2
 are independently selected from hydrogen, an 

electron withdrawing group, or E
1
 and E

2
 together are (=O); 

RS is a reactive site for conjugation to a component of the optional secondary linker 

assembly or Drug unit; 

g is 0 to 5; 10 

m is 0 to 5; 

n is 0 to 5; 

d is 0 or 1; 

x is 0 to 4, provided that when m is 0, x is 1 to 4; 

and B is a base, provided that when d is zero or E
1
 and E

2
 are hydrogen, RS is an 15 

electron withdrawing group. 

10. Use of a Ligand-Functional Agent Conjugate for the preparation of a medicament for 

the treatment of cancer, an autoimmune disease or an infectious disease that expresses a target 

antigen, in which the Ligand-Functional Agent Conjugate comprises: 

a Ligand unit and at least one Functional Agent selected from the group consisting of a 20 

Drug unit, Detection Unit, and Stability unit, in which  

the Ligand unit and each of the Functional Agent(s) are joined by a self-stabilizing 

linker assembly comprising a succinimide ring or a hydrolyzed succinimide or a 

dilactam directly conjugated to the Ligand unit via a thioether linkage; 

or in which 25 

the Ligand unit and each of the Functional Agent(s) are joined by a self-stabilizing 

linker assembly comprising a succinimide ring, a maleimide ring, a hydrolyzed 

succinimide ring or a hydrolyzed maleimide ring in which the succinimide ring, 
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maleimide ring, hydrolyzed succinimide ring or hydrolyzed maleimide ring is directly 

conjugated to the Ligand unit via one or two thioether linkages; and  

a base and an electron withdrawing group operably linked to stabilize the conjugate in 

plasma relative to a Ligand-Functional Agent Conjugate lacking the self-stabilizing 

linker assembly,  5 

in which there are between 2 and 6 intervening atoms between the base of the basic unit 

and the nitrogen atom of the succinimide (hydrolyzed or non-hydrolyzed) or dilactam 

and between 2 and 5 intervening atoms between the electron withdrawing group and the 

nitrogen atom of the succinimide ring (hydrolyzed or non-hydrolyzed) or dilactam; and 

in which the Ligand unit is a monoclonal antibody that specifically binds to the target 10 

antigen. 

11. A Linker intermediate having a formula selected from the group consisting of (a), (b) 

and (c): 

 

or a protected form thereof, in which,  15 

T is –(C(R
9
)( R

10
))-; 

R
9
 and R

10
 are, in each occurrence, independently selected from H and C1-3 alkyl; 

the subscript c is 1 to 4; 

R
11

 and R
12

 are independently selected from H and C1-6 alkyl.  

12. A Linker intermediate according to Claim 11, having formula (a).  20 

13. A Linker intermediate according to Claim 11, having formula (b). 

14. A Linker intermediate according to Claim 11, having formula (c). 
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15. A Linker intermediate according to Claim 11, having formula (a) in a protected form in 

which the protecting group is an acid labile amine-protecting group. 

16. A Linker intermediate according to Claim 15, in which the acid labile amine-protecting 

group is a Boc-protecting group. 

17. A Linker intermediate according to Claim 11, having formula (b) in a protected form in 5 

which the protecting group is an acid labile amine-protecting group. 

18. A Linker intermediate according to Claim 17, in which the acid labile amine-protecting 

group is a Boc-protecting group. 

19. A Linker intermediate according to Claim 11, having formula (c) in a protected form in 

which the protecting group is an acid labile amine-protecting group. 10 

20. A Linker intermediate according to Claim 19, in which the acid labile amine-protecting 

group is a Boc-protecting group. 
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