groups, unprotected reactive functional groups, detectable labels, and targetinyagents;

and

Claims

ound of the formula

X“—{—(L“),,—F—(L‘)m«]—o

wherein

wherein
AA! is one or more members independ
consisting of natural amino acids and unnatural o~
¢ is an integer from 1 to 20;
L?is a self-immolative linker;
oisQorl;
L*is a linker member;
pisOorl;
X*is 2 member selected from the group consisting of protected rea®jve functional

D comprises a structure:
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X is a member selecd from O, S and NR?;
R® is a membeNgelected from H, substituted or unsubstituted alkyl,
substituted or umsubstituteN heteroalkyl, and acyl;
R’ is a member selected from¥he group consisting of (=0), SR}, NHR!
and OR",
wherein R is a member seXcted from the group consisting of H,
substituted alkyl, unsubstituted alkyl, Wbstituted heteroalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphals, triphosphates, suifonates,
acyl, C(O)RPR", C(O)ORY, C(ONRPR!
C(0)CHR™R", SR and SIRRI R,

which they are attached are optionally joined to form Y substituted

or unsubstituted heterocycloalkyl ring system having frolg 4 to 6

members, optionally containing two or more heteroatoms;
R*,R*, R° and R* are members independently selected from the gro

consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl,
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unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NR¥RS, )
NC(O)RY, OC(O)NR''R", OC(0)OR”, C(O)RY, SR¥’, OR", CR'*=NRY, and
O(CH,).N(CHs)s, or any adjacent pair of R¥, R, R® and R, together with the
carbon atoms to which they are attached, are joined to form a substituted or

substituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6

wherein
n is an integer from 1 to 20;

RY and R™ are independently selected from H, substituted or

wherein v is an integer from 1 f% 6; and
each R¥, R*”, R, and R** is inddgendently selected from
H, substituted or unsubstituted alkyl, substitXed or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, ststituted or
unsubstituted heteroaryl, and substituted or unsubjtuted
heterocycloalkyl;
Réisa single bond which is either present or absent and when p¥gsent R®
and R are joined to form a cyclopropyl ring; and

R’ is CH,-X" or ~CH;- joined in said cyclopropyl ring with R, where
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X'isa leaving group;

or a pharmaceutically acceptable salt thereof.

2. Thecompound of claim 1, wherein D has the structurs:

2
R -
s

HN ]
R -

¥

heteroalkyl, and acyl;
R'is H, substituted or unsystituted lower alkyl, C(O)R?, or CO,RS,

wherein



Z is a member selected from O, S and NR*
wherein
R* is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R!is H, substituted or unsubstimted lower alkyl, C(O)Rs, or CORE,
erein R® is a member selected from NR°R® and OR?,
in which
R? and R'° are members independently selected from H, substituted
orynsubstituted alkyl and substituted or unsubstituted heteroalkyl;

? are members independently selected from H, substituted
or unsubstituted Ykyl and substituted or unsubstituted heteroalky];

R* is H, or substitulyd or unsubstituted lower alkyl or unsubstituted
heteroalkyl or cyano or alkox¥ and

R? is H, or substituted or\gnsnbstituted lower alkyl or unsubstituted
aeteroalkyl,

4.  The compound of claim 1, whaein (AA"), is a peptide sequence

cleavable by a protease expressed in tumor tissue,
5.  The compound of claim 4, wherein the Wotease is a lysosomal protease.
6. The compound of claim1, wherein the amind\acid in (AAI)c located

: Ala, Asn, Asp, Cit,
nd Val,

closest to the drug mojety is selected from the group consisting
Cys, Gln, G, Gly, Ile, Len, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr

7. The compound of claim 1, . wherein (AA") is a peptide sdquence selected

from. the group consisting of Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Yhe-Cit, Leu-



8.  The compound of claim 1, wherein (AA') is Val-Cit or Val-Lys.

9.  The compound of claim 1, wherein B, R*”, R?®, and R®™ are

indypendently H or lower alkyl.
The compound of ¢laim 1, wherein vis 1 or 2.
e compound of claim 1, wherein R™ is H or lower alkyl,

12.

wherein r is an integer in the range from 0 to

13. A compound of the formula
X"—F—(L‘)p—F-—-(L’)m—}—

1) is a self-immolative linker;

wherein

misaninteger 0,1,2,3,4,5, or 6;

F is a linker comprising the structure:
§—<AA1)—N—(L3)-§
< H ]

AA! is one or more members independently selected from the group

wherein

consisting of natural amino acids and unnatural o-amino acids;
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¢ is an integer from 1 to 20;

17 is a spacer group comprising a primary or secondary amine or a
carboxyl functional group; wherein if L? is present, m is 0 and either the amine of
L2 forms an amide bond with a pendant carboxyl functional group of D or the
carboxyl of L? forms an amide bond with a pendant amine functional group of D;
oisforl;

linker member, wherein L* comprises

directly attached to the N-telpinus of (AA"., wherein

R¥ is is a membyr selected from H, substituted or unsubstituted alkyl,
substituted or unsubstitutdd heteroalkyl, and acyl,

each R® R%, RZG, a
or unsubstituted alkyl, substitutd or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or

unsubstituted heterocycloalkyl;

R®S is independently selected from H, substituted
substituted heteroaryl, and substituted or

and s and t are independently intdgers from 1 to 6;
pis1;
X* is a member selected from the group consisNag of protected reactive functional
groups, unprotected reactive functional groups, detectabl)\Jabels, and targeting agents;
and

D comprises a sfructure;



wherein the ring system A is a member selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl groups;

E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single
bYnd, or E and G are joined to form a ring system selected from substituted or
unsiNystituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubsNuted heterocycloalkyl;

a member selected from O, S and NR”;

wherein
R is a menKer selected from the group consisting of H,
substitated alkyl, unsubgtituted alkyl, substituted hetercalkyl, unsubstituted
heteroalkyl, monophosphXgs, diphosphates, triphosphates, sulfonates,
acyl, C(O)RMRP, C(O)OR™\C(O)NRR", P(O)OR™),, ,
C(O)CHR'?R®, SR™Zand SiR¥RR™,
in which
R¥Z R¥ and R™ are bers independently selected from
H, substituted or unsubstituted 1, substituted or unsubstituted
heteroalkyl and substituted or unsubygitnted aryl, wherein R'? and
R? together with the nifrogen or carboNatom to which they are
attached are optionally joined to form a sU§stituted or unsubstituted
heterocycloalkyl ring system having from 4 § 6 members,
optionally containing two or more heteroatoms;
R* R* R®and R* are members independently selected {\Qm the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted ar
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, subXjtuted
heterocycloalkyl, unsubstitnted heterocycloalkyl, halogen, NCs, NRPRIS N\
NC(O)RY, OC(O)NR¥R!®, OC(OYORY, C(O)RY, SR¥, ORY, CRI*=NR,
O(CHa),N(CHaz),, or any adjacent pair of R* R®, R® and R”, together with the
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carbon atoms to which they are attached, are joined to form a substituted or
unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6
members,

wherein

n is an integer from 1 to 20;

R and R are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
nsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
uiNubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,
whetyin R" and R'® together with the nitrogen atom to which they are

and R7 are joined to form a\gyclopropyl ring; and
R” is CHy-X' or —CH;
X! is a leaving grd\up,
wherein at least one of R* , R*, B>, R**, R\ or R* links said drug to L if present, or to
F;

or a pharmaceutically acceptable salt thereof,

joined in said cyclopropyl ring with RS, wherein

14.  The compound of claim 13, wherein D

2
R A
N
N 8
R a7
R3
N\ 7
X Z
wherein
Z is 2 member selected from O, S and NR®
wherein

™o
o



R is a member selected from H, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, and acyl;

R!is H, substituted or unsubstituted lower alkyl, C(O)RS, or CO.R®,
wherein R? is a2 member selected from group consisting of substituted alkyl,
unsubstituted alkyl, NRR', NRQNHRID, and OR’

in which R® and R™ are members independently selected from H,
substituted or unsubstituted alkyl and substituted or unsubstituted i
eteroalkyl; and
RNIs H, substituted alkyl or unsubstituted lower alkyl,

15, The coypound of claim 13, wherein D has the structure:

R‘l
R4
H5l
H5
wherein
Z is a member selected from O, X and NR®

wherein
R?® is a member selected from

substituted or unsubstituted heteroalkyl,

, substituted or unsnbstituted alkyl,
d acyl;
R! is H, substituted or unsubstituted lower a¥gyl, C(O)R?, or CO.R?,
wherein R® is a member selected from NR®R!® and O
in which
R? and R' are members independently selecthd from H, substitated
or unsubstituted alkyl and substituted or unsubstituted Mteroalkyl;
R is H, substituted or unsubstituted lower alkyl, or C(O)
a member selected from NR®R'® and OR®,

in which

wherein R® is

R’ and R' are members independently selected from H, su
or unsubstituted alkyl and substituted or unsubstituted heteroalkyl;
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R? is H, or substituted or unsubstituted lower alkyl or unsubstituted

heteroalkyl or cyano or alkoxy; and

R* is H, or substituted or unsubstituted lower alkyl or unsubstituted
heteroalkyl.

The compound of claim 13, wherein (AA!),is a peptide sequence

cleavableNy a protease expressed in fumor tissue.
he compound of claim 16, wherein the protease is a Iysosomal protease.

18. pound of claim 13, wherein the amino acid in (AAY, located

closest to the drug moi
Cys, Gln, Glu, Gly, Ile, Lew, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val,

is selected from the group consisting oft Ala, Asn, Asp, Cit,

19.  The compound oNglaim 13, wherein (AA"), is 2 peptide sequence selected
from the group consisting of Val-CX, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-
Cit, De-Cit, Trp, Cit, Phe-Ala, Phe-N"Nosyl-Arg, Phe-N 9-nitro-Arg, Phe-Phe-Lys, D-Phe-
Phe-Lys, Gly-Phe-Lys, Len-Ala-Len, HleNla-Leu, Val-Ala~Val, Ala-T.eu-Ala-Leu (SEQ.
ID NO: 1), B-Ala-Leu-Ala-Leu (SEQ. ID N§; 2) and Gly-Phe-Len-Gly (SEQ. ID NO: 3).

20.  The compound of claim 13, wherely (AA")is Val-Cit or Val-Lys.

21, The compound of claim 13, wherein R*

independently H or lower alkyl,
22,  The compound of claim 13, wherein s and ¢ are i
23.  The compound of claim 13, wherein R* is H or lower

24.  The compound of claim 13, wherein the compound is



25. The compyund of claim 1 or 13 where the compound is selected from:










wherein r is an integer in the range from 0 to 24,




CLAIMS

What is claimed is:
1. A compound of the formula

XA (L) —F——(L" D

wherein

L1 is a self-immolative linker;

m is an integer 0, 1, 2, 3,4, 5, or 6;

F is a linker comprising the structure:

wherein

AA' is one or more members independently selected from
the group consisting of natural amino acids and unnatu-
ral o-amino acids;

cis an integer from 1 to 20,

L2 is a self-immolative linker:

ois0orl;

L* is a linker member;

pisQorl;

X* is a member selected from the group consisting of
protected reactive functional groups, unprotected reac-
tive functional groups, detectable labels, and targeting
agents; and

12 has the structure:
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R—";-s

X

N
.

R?

wherein

7 is a member selected from O, 8 and NR??

wherein

R*? is a member selected from H, substituted or unsubsti-
tuted alkyl, substituted or unsubstituted heteroalkyl, and
acyl;

R is H, substituted or unsubstituted lower alkyl, C(O)R®,
or CO,R®, wherein R® is a member selected from group
consisting of substifuted alkyl, unsubstituted alkyl,
NR?R'  NR®°NHR?", and OR?®

in which R® and R*? are members independently selected
from H, substituted or unsubstituted alkyl and substi-
tuted or unsubstituted heteroalkyl; and

R? is H, substituted alkyl or unsubstituted lower alkyl,

X is a member selected from O, 8§ and NR??;

R? is a member selected from the group consisting of
(=0), SR*!, NHR!! and OR!,

wherein R'* is a member selected from the group consist-
ing of H, substituted alkyl, unsubstituted alkyl, substi-
tuted heteroalkyl, unsubstituted heteroalkyl, monophos-
phates, diphosphates, triphosphates, sulfonates, acyl,
C(O)R'R', C(O)OR"?, C(O)NR'*R™, P(O)(OR'™),,
C(O)CHR ™R, SR and SiR'*R*R M,
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in which R'?, R?, and R are members independently
selected from H, substituted or unsubstituted alkyl, sub-
stitated or unsubstituted heteroalkyl and substituted or
unsubstituted aryl, wherein R'? and R*® together with
the nitrogen or carbon atom to which they are attached
are optionally joined to form a substituted or unsubsti-
tuted heterocycloalkyl ring system having from 4 to 6
members, optionally containing two or more heteroat-
oms;

R* R* R’ and R” are members independently selected
from the group consisting of H, substituted alkyl, unsub-
stituted alkyl, substituted aryl, unsubstituted aryl, sub-
stituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstifuted heterocycloalkyl, halo-
gen, NO,. NRYR'®, NHC(O)R'®, OC(O)NR'R'S,
OC(O)ORY?, C(O)R', SR'*, OR'®, CR'*=NR'®, and
O(CH,), N(CHj),, orany adjacent pair of R*, R*, R* and
R?, together with the carbon atoms to which they are
attached, are joined to form a substituted or unsubsti-
tuted cycloalkyl or heterocycloalkyl ring svstem having
from 4 to 6 members,

wherein

n is an integer from 1 to 20;

R'? and R'° are independently selected from H, substituted
or unsubstituted alkyl, substituted or unsubstituted het-
eroalkyl, substituted or unsubstituted arvl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
lheterocycloalkyl, and substituted or unsubstituted pep-
tidyl, wherein R*® and R'® together with the nitrogen
atom to which they are attached are optionally joined to
form a substituted or unsubstituted heterocycloalkyl
ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;

wherein at least one 0of R*, R¥*, R® and R* links said drug to
L', if present, or to F, and comprises
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15

A

R ¥

wherein v 1s an integer from 1 to 6; and

each R*",R*7, R** and R*¥ is independently selected from
H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, and substi-
tuted or unsubstituted heterocycloalkyl;

R® is a single bond which is either present or absent and
when present R® and R are joined to form a cyclopropyl
nng; and

R is CH,—X" or—CH,— joined in said cyclopropyl ring
with R®, wherein

X' is a leaving group;

or a pharmaceutically acceptable salt thereof.

2. A compound of the formula

X4_E- {L-g)p '_'Fm{l-z‘ D

wherein

L! is a self-immolative linker;
misaninteger G, 1, 2, 3, 4, 5, or 6;

F is a linker comprising the structure:

L Ly A
~AA j‘;""‘lpf{—'{"L T
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aryl, substituted or unsubstituted heteroaryl, and substi-
tuted or unsubstituted heterocvcloalkyl;

and s and 1 are independently integers from 1 to 6;

pis L;

X* is a member selected from the group consisting of
protected reactive functional groups, unprotected reac-
tive functional groups, detectable labels, and targeting
agents; and

D comprises a structure:

wherein the ring system A 1s a member selected from
substituted or unsubstituted aryl, substituted or unsub-
stituted hetercaryl and substituted ar unsubstituted het-
erocycloalkyl groups;

E and (G are members independently selected from H,
substituted or unsubstituted alkyl, substituted or unsub-
stituted heteroalkyl, a heteroatorn, a single bond, or E
and G are joined to form a ring system selected from
substituted or unsubstituted aryl, substituted or unsub-
stituted heteroaryl and substituted or unsubstituted het-
erocycloalkyl:

X is a member selected from O, S and NR*%;

R2? is a member selected from H, substituted or unsubsti-
tuted alkyl, substituted orunsubstituted heteroalkyl, and
acyl;
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R *is a member selected from the group consisting of
(=0), SR'*, NHR'" and OR"",

wherein

R is a member selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted het-
eroalkyl, unsubstituted heteroalkyl, monophosphates,
ciiphoaphates triphosphates, sulfonates, acyl, C(O)
RI2R'3 C(OYOR'?, C(ONR'ZR'3, P(O)OR?),. C(O)
CHR! R SR'?and SiR¥RIPRM#,

in which

R'* R' and R**are members independently selected from
H, substituted or unsubstitmted alkyl, substituted or
unsubstituted heteroalkyl and substituted or unsubsti-
tuted aryl, wherein R'* and R'? rogether with the nitro-
gen or carbon atom to which they are attached are
optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 mem-
bers, optionally containing two or more heteroatoms;

R* R* R® and R* are members independently selected
from the group consisting of H, substituted alkyl, unsub-
stituted altkyl, substituted aryl, unsubstituted aryl, sub-
stituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halo-
gen, NO,, NRR'®, NHC(O)R'®, OC(O)NR'R'S,
oC (O)OR“ C (O)R15 SR'?, OR'?, R”‘NR”. and
O(CI—I.,),,N(CH_«,)«,,orany adjacent pairof R* R¥, R* and
R¥, together with the carbon atoms to which 1hey are

attached, are joined to form a substituted or unsubsti-
tuted cycloalkyl or heterocycloalkyl ring system having
from 4 to 6 members,

wherein

n is an integer from 1 to 20;
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R*'® and R'® are independently selected from H, substituted
or unsubstituted alkyl, substituted or unsubstituted het-
eroalkyl, substituted or unsubstituted arvl, substitated or
unsubstituted hetercaryl, substituted or unsubstituted
heterocycloalkyl, and substituted or unsubstituted pep-
tidyl, wherein R'> and R'€ together with the nitrogen
atom to which they are attached are optionally joined to
form a substituted or unsubstituted heterocycloalkyl
ring system having from 4 to 6 members, optionally
contaiing two or more heteroatoms;

R® is a single bond which is either present or absent and
when present R® and R” are joined to form a cyclopropyl
ring; and

R” is CH,—X" or —CH,— joined in said cyclopropyl ring
with R®, wherein

X' is a leaving group,

wherein at least one of R*, R*, R?, R%, R*>, R'° links said
drug to L', if present, or to F;

or a pharmaceutically acceptable salt thereof,

3. The compound of claim 2, wherein the compound is
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wherein r is an integer in the range from 0 to 24.

4. The compound of claim 2, wherein D has the structure:

R'E
R]
—
N R6
R’
R-fl-.l
R? )
N / R
X Z RS
R3
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wherein

Z is a member selected from Q, S and NR*?

wherein

R™ is a member selected from H, substituted or unsubsti-
tuted alkyl, substituted or unsubstituted hetercalkyl, and
acyl;

R! is H, substituted or unsubstituted lower alkyl, C(O)R?,
or CO,R®, wherein R® is a member selected from the
group consisting of substituted alkyl, unsubstituted
alkyl, NR’R'®, NR"NHR ', and OR?

in which R® and R'® are members independently selected
from H, substituted or unsubstituted alkyl and substi-
tuted or unsubstituted heteroalkyl; and

R? is H, substituted alky] or unsubstituted lower alkyl.

5. The compound of claim 2, wherein D has the structure:

R3
R [
==
N &
] R7
R¥
3
R od
N/
X Z RSI
R3
wherein

7 is a member selected from O, S and NR??

wherein |

R?? is a member selected from H, substituted or unsubsti-
ruted alkyl, substituted or unsubstituted heteroalkyl, and
acyl;

R! is H, substituted or unsubstituted lower alkyl, C(O)R?,
or CO,R®, wherein R¥ is a member selected from NR°R
19 and OR®,

in which

R” and R'® are members independently selected from H,
substituted or unsubstitrted alkyl and substituted or
unsubstituted heteroalkyl;

R! is H, substituted or unsubstituted lower alkyl, or C(O)
R, ;\rhereill R® is a member selected from NR'R'® and
OR”,
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in which

R” and R'Y are members independently selected from H,
substituted or unsubstituted alkyl and substitiied or
unsubstituted heteroalkyl;

R' is H, substituted or unsubstituted lower alkyl, or C(O)
R3, wherein R® is a member selected from NR?R™ and
OR?,

in which

R? and R'? are members independently selected from H,
substituted or unsubstituted alkyl and substituted or
unsubstituted heteroalkyl;

R? is H, or substituted or unsubstituted lower alkyl or

unsubstituted heteroalkyl or cyano or alkoxy; and

R? "is H, or substituted or unsubstituted lower alkyl or

unsubstituted heteroalkyl.

6. The compound of claim 2, wherein (AA'), is a peptide
sequence selected from the group consisting of Val-Cit, Val-
Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-Cit, 1le-Cit,
Trp, Cit, Phe-Ala, Phe-N°-t0 syl-Arg, Phe-N° -nitro-Arg, Phe-
Phe-Lys, D-Phe-Phe-Lys, Gly-Phe-Lys, Leu-Ala-Leu, Ile-
Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Leu (SEQ. ID NO: 1),
B-Ala-Leu-Ala-Len (SEQ. 1D NO: 2) and Gly-Phe-Leu-Gly
(SEQ. ID NO: 3).

7. The compound of claim 2, wherein (AA")_, is Val-Citor
Val-Lys.

8. The compound of claim 2, wherein s and t are indepen-
dently 1 or 2.

9. The compound of claim 2, wherein R* is H or lower
alkyl.
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