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CLAIMS

WHAT 15 CLAIMED 1S:

1. A compound, or sait thereof, comprising Formula (I):

Lr\il/ﬁ o

/\ Me OMe O

wherein:
Z has the structure of:
Rg

‘s‘s\q/KAr

R ;
Rsis H, CORy, C,-Cealkyl, or thiazolc;
Rg is OH or -NH—(alkylene-0),~NH-:
Rsis OH or H;
Ar is phenyl or pyridine;
R7 1s C-Cgalkyl or hydrogen; ‘
Y and V are each selected from the group cor 1ting of an hydroxylamine, methyl, aldehyde,
protected aldehyde, ketone, protectedtone, thioester, ester, dicarbonyl, hydrazine, amidine,
imine, diamine, azide, keto-amine, Meto-alkyne, alkyne, cycloalkyne, and cne-dione;
L is a linker sclected from the groupy nsisting of —alkylenc—, ~alkylenc—C(O)-, —(alkylenc—0),—
Ylene—C(O)—, —(alkylene—0),~(CHy)y~NHEC(O)~(CHa)pm—
£ (O)(alkylene—-O),—alkylene—, —(alkylene-0)-alkylene—W-, —
ylene—0),~alkylenc-U-alkylene—C(Q)-, and —(alkylene-Q),—

alkylene—, —(alkylene-0),—alj
C(Me)g—SHSH(CHQ)nw—N
alkylene-C(O)-W—, —(f

U has the structure of:
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COH

iyl

or L is absent, Y is methyl, Rs is CORs, and Ry is -NH—(alkylene—0),—NH.; ané
eachn, n', n", n"™ and n™ are independently integers greater than or equal to one,
The compound of claim 1, wherein R is thiazole.

The compound of claim 1, wherein Rg is H.

Sl

The compound of claim 1, wherein Ar is phenyl.

The compound of claim 1, wherein R- is methyl.

The compound of claim 1, where n is an integer from 0 to 20.
The compound of claim 1, where n is an integer from 0 to 10.
The compound of claim 1, where n is an integer from @ to 5.

The compound of claim 1, wherein Y is cyclooctyne.

= ¥ = o

(. The compound of claim 9, wherein the cyclooctyne has a stgfeture of:

(>
(Ragq
each Ry is independently selected from lh roup consisting of C,-C; alkyl, C,-C alkoxy, ester,

cther, thioether, aminoalkyl, halogep alkyl ester, aryl ester, amide, aryl amide, alkyl halide,
alkyl amine, alkyl sulfonic acid, #lkyl nitro, thioester, sulfonyl ester, halosulfonyl, nitrile,
alkyl nitrile, and nitro; and

qis 0,1,2,3,4,5,6,7,8,9, 1¢or 11.

11. The compound of claim 1, whepfin Y is azide.

12. The compound of claim 1, cg prising Formula (II):

13. The cgfpound of claim 12, wherein L is —(alkylene-O),—alkylene—.
14, Thgfcompound of claim 13, wherein each alkylene is -CH:CHs—, n is equal to 3, and R+ is methyl.
15.,

f. The compound of claim 15, whercin cach alkylene is -CH,CHy— and R, is methy! or hydrogen.

1e compound of claim 12, wherein L is —alkylene—,

17. The compound of claim §2, wherein L is —(alkylene-O);~alkylene—C(O)-.
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18.
19.

20.

21,
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The compound of claim 17, wherein each alkylene is -CH>CHa—, n is equal to 4, and R+ is methyl.
The compound of claim 12, whercein L is —(alkylenc—-0),;~{CH2),—NHC(OQ)~(CH,),—C(Mc)—S-S—
(CH,)p—NHC(O)—(alkylene—Q),~alkylene—.

The compound of ¢laim 19, wherein each alkylene is -CH.CH.—, n is equal to 1, n' is equal to Z n" is

T

equalto 1, n ™ is equal to 2, n™ is equal to 4, and R is methyl.

A compound, or salt thereof, comprising Formula (I1I), (IV), (V) or (VI):

Me~_-Me o Me
H oH
H .
Lg——N:[§r ‘fJLN

Ry O .~ Me OMe O
Me Me

e\ N\)J\ %

Me @) /\ Me OMe O

O
N—L, (1V)
L
\
vV
NH HN—L;
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Lo— Iy(N\)L N Me

R7 O .~ Me OMeO
Me Me NH

L}‘"l»\ fﬂ

/\ Me OMe 0

Me O /\ Me OMeO
NH O

HN Ly

Me
Me« Me
|
Me O /\ Me CMe O
b NH HN—L,
O
Me Me oflc
Me O .~ d OMe O

Me Me MeQ NH HN—L,

O
Rg
wherein:

7 has the stry€ture of’

o

6
Ar
Rs ;
R:is H, CORg, Ci-Cgalkyl, or thiazole;
R is OH;
Rg is OH or H;
Ar is phenyl or pyridine;

R7 is C;-Cealkyl ot hydrogen;
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Y and V are each selected from the group consisting of an hydroxylamine, methyl, aldehyde,
protected aldchyde, ketone, protected ketone, thiocster, cster, dicarbonyl, hydrazine, amidi
imine, diamine, azide, keto-amine, keto-alkyne, alkyne, cycloalkyne, and ene-dione;

L, Ls, L3, and L4 are each linkers independently selected from the group consisting of a ond, —
alkylene—, —(alkylene-0),—alkylene—J—, —alkylene'-J--(alkylene-0),—alkylene—,
(alkylene-O),~alkylene—, —(alkylene-O),—alkylene-J—(alkylene-0),-alkylengfJ'-, —
(alkylene-O),—aikylene—J-alkylene'-, ~-W—, —alkylene-W-, alkylene’-J(aylene-NMe),—
alkylene-W-, —J—(alkylene-NMe),—alkylene-W-, —J-alkylene-NMe-a}kylene' NMe-
alkylene"-W-, and —alkylene-J-alkyleneNMe-alkylene"-NMe-all#lene"—W—;

W has the structure of:

Me. Me j\e‘:

iLr

Me O /\ Me OMe O
e Me MeQ NH 0O

T
Ar HNL,
e Me R (VII)
wH N
N Me b
O A Me OMeO v
Me Me MeQ NH HN—Lj
0
Ar O
Re

23/The compound of claim 22, wherein L; is —(alkylene-0),~alkylene-J—, L, is —alkylene—J'—(alkylene—
O).-alkylene~, Lj is —J"~(alkylene-0),"-alkylene, alkylene is -CH.CH,-, alkylene' is -(CHa)4—, n is
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;F‘s \N j\ é,S \S’J\ N j\ O/'?ZL
1, n' and n" are 3, J has the structure of H , J'and J" have the structure of H , #ind
R7 is methyl,

24. The compound of claim 22, comprising Formula (TV) wherein L, is —J-(alkylene-O),—alkyfne—, L, is

—(alkylenc—O),—alkylenc—J"—alkylence', L; is —(alkylenc-O),—alkylene—J"—, alkylenc is £ZCH,CHo—,

e
alkylene' is (CHa)s—, nis 1, n' and n" are 4, and J, J' and J" have the structure o H

25. A compound comprising Formula (VIII) or (IX):

oo N\)J\:E\/\”

R\la 7 O Me/\M Me OMEO \ (V]H)
~ § O Z
B A 0 p
R3 Ry
Rs Rz
HN.
R1 3
Me Me
H Me RG
Me - N\)J\ H
N N Ar )
Me O .~
Me Me OMe O NH Ry Ra R
L. NH
A
PR
R ;

wherein;

A is optional, and whgh present is lower alkylene, substituted lower alkylene, lower
cycloalkylene Substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenyleneAlkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocy€loalkylene, substituted lower hetcroeycloalkylene, arylene, substituted arylene,
hetergarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
sylstituted aralkylene;

B jf optional, and when present is a linker selected from the group consisting of lower alkylene,
substituted lower alkylene, lower alkenylene, substituted lower alkenylene, lower
heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted alkylene)-, -
S-, -S-(alkylene or substituted alkylene)-, -S(O),- where k is 1, 2, or 3, -S{O)(alkylene or
substituted alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-, -C(8)-, -C(8)-
(alkylene or substituted alkylenc)-, -N(R’)-, -NR’-(alkylenc or substituted alkylenc)-,
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-C(O)N(R’)-, -CON(R"}-(alkylene or substituted alkylene)-, -CSN(R")-, -CSN(R’)-(alkylene
or substituted alkylene)-, -N(R’)CO-(alkylene or substituted alkylene)-, -N(R")C(O)O-,
-S(OUNR")-, -NR")C(OJN(R’)-, -NR"IC(S)N(R’)-, -NR)S(O)N(R’)-, -N(R’)-N=, -
C(R")=N-, -C(R")=N-N(R"}-, -C(R*)=N-N=, -C(R")-N=N-, and -C(R"),-N(R")-N(R},
each R’ is independently H, alkyl, or substituted alkyl;

R is I, alkyl, substituted alkyl, cycloalky!, or substituted cycloalkyl;

L, where

R, is H, an amino protecting group, resin, at least one amino acid, polypeptide, # polynucleotide;

R is OH, an ester protecting group, resin, at least one amino acid, polypeptigf, or polynucleotide;

R;3 and Ryare each independently H, halogen, lower alkyl, or substituted [#wer alkyl, or R; and R4

or two Rs groups optionally form a cycloalky! or a heterocycloalkyf;

Z has the structure of:
Re

T‘éﬁ)\Ar

Rs ;

R; is H, CORg, C,-Cealkyl, or thiazole;

Rgis OH;

Rgis OH or H;

Ar is phenyl or pyridine;
R; is Ci-Cealkyl or hydrogen;
L is a linker selected from the group copSisting of —alkylene—, —aikylene—C(O)-, ~(alkylene—0),—

alkylene—, —(alkylene-0O)—alky e—C(O)—, —(alkylene-0),~(CH,),~NHC(O)~(CH3),—

alkylene-C(0)-W—, —(alk¥lene—0),—alkylene—U-alkylene-C(O)-, and ~(alkylene-O),—
alkylene-U-alkylene—,

U has the structure of:

O.H
PP
Y N ¥
0 ;and
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eachn, ', n", n" and n"™ are independently integers greater than or equal to one;
or an active metabolite, or a pharmaccutically acceptable prodrug or solvate thereof.
26. The compound of claim 25, wherein R is a polypeptide.
27. The compound of claims 26, wherein the polypeptide is an antibody.
28. The compound of claim 27, wherein the antibody is herceptin.
29. The compound of claim 25, wherein R; is a polypeptide.
30. The compound of claims 29, wherein the polypeptide is an antibody.
31. The compound of claim 30, wherein the antibody is herceptin.
32. The compound, or salt thereof, comprising Formula (X), (XI), (XII) or (XIII

Me
Lz_f}l Me
R
7 NH
= 0 Z
(P Me Me OMe Me / X)
H H
R..=N N .
v La_mLTN:)Lw .
B'"'A s Ry O A Me #MeO
Ry~_R4 Me Me MeO NH
RZ‘\./“\RZ 0
HN\
R, :

Me-__.Me ,
H wH H
Mex N N
N H N 1 N"_Lz
| z ! H
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H
- \)ﬂ:‘,\w e
Ry O /\eMe OMeO
Me
H
R. =
T Lo \)L
B~a R, 0 A Me OMe O
R Me Me
3

=0,

e Me 1
V4 o NH &
4 L 1))
Me 1 Rs Rs
Me H Q f-l\ Rg
4 N Ne_-B
N Y
/\ Me OMe O e O H R
Ar RB
Me Me Me Me / J
M N oH : §
e\l}l ; N ’ N-"L4
2 H
R, O Me OM&lO
7 Me” MM OMe O Re _
wherein:

A is optional, and wyfien present is lower alkylene, substituted lower alkylene, lower
cycloalkylend, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylend, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterggfycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
hetgfoarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
Abstituted aralkylene;

B/s optional, and when present is a linker sclected from the group consisting of lower alkylene,
substituted lower alkylene, lower alkenylene, substituted lower alkenylene, lower
heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted alkylene)-, -
S-, -S-(alkylene or substituted alkylene)-, -S{O)y- where k is 1, 2, or 3, -S(O)(alkylene or
substituted alkylene)-, -C(O)-, -C(0)-(alkylene or substituted alkylene)-, -C(8)-, -C(S)-
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(alkylene or substituted alkylene)-, -N(R’)-, -NR’-(alkylene or substituted alkylene)-,

-C(O)N(R")-, -CON(R")-(alkylene or substituted alkylene)-, -CSN(R’)-, -CSN(R*)-(alkylcyk
or substituted alkylene)-, -N(R")CO-(alkylene or substituted alkylene)-, ~-N(R”)C(0)O-,
-S(OWN(R’)-, -N(R")C(OIN(R)-, -N(R")C(SIN(R")-, -N(R")S(OWN(R)-, -N(R")-N
C(R’)=N-, -C(R’)=N-N(R’)-, -C(R*)=N-N=, -C(R"),-N=N-, and -C(R"),-N(R’)-
each R’ is independently H, alkyl, or substituted alkyl;

*}-, where

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
R, is H, an amino protecting group, resin, at least one amino acid, polypeptigé, or polynucleotide;
R; is OH, an ester protecting group, resin, at least one amino acid, polypegtide, or polynucleotide;
R; and R4are each independently H, halogen, lower alkyl, or substitutgdl lower alkyl, or Rz and Ry
or two R; groups optionally form a cycloalkyl or a heterocyclogfl
Z has the structure of:
Rg

‘f\H\Ar

Rs ;

Rsis H, CO;H, C,-Cgalkyl, or thiazole;

Rgs1s OH or H;

Ar is phenyl or pyridine;
R 18 C,-Cgalkyl or hydrogen; ‘
Ly, L, Ly, and L are each linkers indepgndently selected from the group consisting of a bond, —

alkylene—, —(alkylene—Q)—alkyly e—J—, —alkylene™J-(alkylene—0),~alkylene—~, —J—

-(alkylene-O),—aikylene—, —(2}¥ ” lene-O),—alkylene-J—(alkylene-O), -alkylene—J'-, —
(alkylene-QO),—-alkylene—JAlkylene'-, ~W-—, —alkylene—W-—, alkylene'-J—(alkylene-NMe),—
alkylene—W-, —J-(alky}éne-NMe),—alkylene-W-, —J-alkylene-NMe-alkylene'-NMe—
alkylene"-W-—, and lkylene-J-alkylene'-NMe—alkylene"-NMe-alkylene™-W—;

O
Me MeH /Q/\O)J\f
N B N
0 = H
X
O 'NH, :

each J and J' independently have the structure of:
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.Z'zj\ﬁ}& ;\Nio/‘li or e’s\Nj\g‘

) H » H ; and
each n and n' are independently integers greater than or equal to one.
33. The compound of claim 32, wherein R, is a polypeptide.
34. The compound of claims 33, wherein the polypeptide is an antibody.
35. The compound of claim 34, wherein the antibody is herceptin.
36. The compound of claim 32, wherein R, is a polypeptide.
37. The compound of claims 36, wherein the polypeptide is an antibody,
38. The compound of claim 37, wherein the antibody is herceptin.
39. A method for derivatizing a dolastatin analog comprising Formula (1), (1), (IV), (V), or (VI), the
method comprising contacting the dolastatin analog with a reagent Formula (XXXVII), wherein

Formula (1}, (IT1), (IV), (V), or (VI) correspond to:

Me
I'r :Q\AW N / e O

Ry O /\ Me OMeO

\

0 z :
Me~_-Me Me
H 4 .\\H N
|_2—:|\1 T r}J Me
R; © 4 Me OMeO
7 Mef M MeO NH
L1 { Me © (IIT)
Y Me i 0 Me
H wH
N : N
Ly—N/ N e
;. O .~ Me OMeO
M MeO NH
0 ;
Me OMe Me
Me. 2K H <H
"N N N Me

fle O .~ Me OMe O

Me Me MeO H O
g
Ar HN=L
Me Rg { (v)
:g( \)J\ Me L.l
v

Me O /\ Me OMeO
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=Y /e
R, O .~ Me OMeO /
Me Me Me( NH
f O Z ;
Me~_-Me Me Me
5
ME\IPII’(N y N N Me

Me ' Me
AV
ME\I\IJLTN - . N Me

Me O .~ Ale OMeO
Me

Me Me Rg
Me- Nt Mo Ly
I
Me O /\ Me OMeO v
Me NH HN—L,
oﬁ
g Ar O
Me
Me Re
MeO NH HN—L,

wherein:
Z has thegtructure of:
Rg

' ﬁ/\Ar
Rs ;
Rs is H, CORg, Ci-Cealkyl, or thiazole;
Rg is OH or ~NH—(alkylene-Q),~NH>;
Rgis OH or H;

Ar is phenyl or pyridine;
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R; is C-Cs alkyl or hydrogen;

Y is NHy-O- or methyl;

L, Ly, L, L3, and Ly are each linkers selected from the group consisting of a bond, —alkylen
alkylene—C(O)—, —(alkylene-Q),—alkylene—, —(alkylene-0),~alkylene-C(O)-, —(a
0),~(CH,),~NHC(0)~(CHa),—C(Me);—S—S—(CH,),—NHC(0)(alkylene—0) m—

NMe-alkylene™-W-;

W has the structure of’

AL 2 L7
“N

U has the structure of;
O.H

eachJand I' ]

N "sj“Nj\o}l or ;\Nj\f
H H , H

dependently have the structure of:

is absent, Y is methyl, Rs is CORg, and Ry is ~NH-(alkylene-0),~NH>; and

achn, ', n", n" and n"" are independently integers greater than or equal to one;

or
whercin Jormula (XXXVII) corresponds to:
Ra
Ra e XXXVI)
R1\N R2
HR

40

wherein:
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A is optional, and when present is lower alkylene, substituted lower alkyiene, lower alkenylene,
substituted lower alkenylene, arylenc, substituted arylene, heteroarylene, substituted
heteroarylene, alkarylene, substituted alkarylene, aralkylene, or substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower aly
substituted lower alkylene, lower alkenylene, substituted lower alkenylene, -O-, -#
or substituted alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -5(0),- wire kis 1, 2, or
3, -5(O)(alkylene or substituted alkylene)-, -C(O)-, -C(O)-(alkylene or subdfituted alkylene)-,
-C(S)-, -C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-(alkylen# or substituted
alkylene)-, -C{O)N(R’)-, -CON(R”)-(alkylene or substituted alkylene}f, -CSN(R’)-,
-CSN(R’)-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylengfor substituted alkylene)-,
NR"C(0)O-, -S(OUN(R’)-, -NRIC(O)N(R’)-, -N(R*)C(S)HR’)-, -N(R")S(ORN(R’)-,
-N(R")-N=, -C(R*)=N-, -C(R’)=N-N(R")-, -C(R")=N-N=, -GfR"),-N=N-, and
-C(R”)2-N(R’)-N(R’)-, where each R’ is independently Hffalkyl, or substituted alkyl;

, Or

40. The method of claim 3£, wherein the derivatized dolastatin analog comprises at least one oxime

d having the structure of Formula (VII), (IX), (X), (XT), (X1}, or (XI1I):

/\ eMe OMe O

containing amino g¢

209



WO 2012/166360 PCT/US2012/039472

/\ Me OMe O OMeO

|
L

Me~_-Me Me Me
O
H oH
N : N
Lo I\IJ : N
R, O
Me Me Me

=z

yik
=
I—\

o~ Me OMe O

e O

L z
g Me AN Me X)
R\|¢N
B~
2] NH
3 Z
R
Me Me
IrrH
Me- N
N -
M O
© Me Me Rz R4
NH
OR (XD
4
Me Me A Rs
IWH o
Me~ N =
N e

= | {
O ~
Me Me/\Me M OMe O
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R7 O /\M Me OMe O

Me MeO NH

R (XI1)
T Me
B.
Rs K NG
R
e
NH
O z ;
Rz Ry
NH
O
L4 é?'; (XM
\ R3
? & R
N B

R, 0 A Me oMfO
7 M Me OMe OpRe

41. The method of claim 39, yhercin the dolastatin analog is contacted with the reagent of Formula
(XXXVID) in aqueous 50 lution under mildly acidic conditions.
42. A compound compgging Formula (XXV), (XXVI1), (XXVII), (XXVIII), (XXIX), or (XXX):

Me Me Me
/ = ~ -N - N
T H | = |

(RighhTi E
- LI R, O Me OMe O
AR 7 "Me” “Me MeO NH (XXV)

R1 A
Ry o z
O Rz
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LA

R-, OM/\ Me CMe O OMe O

PCT/US2012/039472

R4

HN Ro (XX

SR

(R16)n ;
—N N\)'I\ n\w e,
R O /\ Me OMe O OMe @
N L
~~ L
(R16)n©/ (XXVID)
H
25t - N\)L
07 "R, /\ Me OMe O/ OMe O ]
L(N\)J\ j;\rr%
R O /\ Me OMe O OMeC)r R
R
H (XXVIIl)
/o
H " H
IW \)J\ N N—L R16)n
R, O, /\ Me OMe O #Me O H
/ Ar 6
,_
R7 O /\ Me OMeO
H '4 NH
Ne LA o Z
Rug o I/T H\/ 1 Me. _-Me Me M
NS Nm H oHE ! (XXIX)
R4 f L3—N YN Me
0 R R O _~ Me OMeO
T Me” TMe MeO NH
d Me._-Me Me M © z
H oH ool
|_4——;}; T r?l Me
R O .~ Me OMeO
Me e MeO NH
o] z
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o W LR A0 R

M OMe O 0
RT Q /\M e e Me O Ar Re
Me._ . Me Me M M o
H WH e €y
Me- N N N
Ry OM /\MeMe OMe O OMe O .
J
Me Me Me M M o
H WH € € H
Me-. N N N
\ H N H_L4
R O /\ Me OMe O OMe O
T Me” Me Ar” TRe :
wherein:

Z has the structure of*
Re
‘:‘SYKAr
Rs ;
Rsis H, CO,H, C,-Cgalkyl, or thiazolg
Re is OH or H;
At is pheny! or pyridine; ‘
R is H, an amino protecting group, p#sin, at lcast onc amino acid, polypeptide, or polynucleotide;
R; is OH, an ester protecting groyg, resin, at least one amino acid, polypeptide, or polynucleotide;
R4is H, halogen, lower alkyl, g substituted lower alkyl;
R; is C-Cgalkyl or hydroge
L, Ly, Ly, Ls, and L, are ghch linkers selected from the group consisting of a bond, —alkylene—, —
alkylene—-C(O)-, falkylene—J—, —(alkylene—QO),—alkylene—, ~(alkylene-O),—alkylene-C(O)-, —
(alkylene—0)£—, —(alkylene-0),~J-alkylene—, —(alkylene—0),—~(CH,),~NHC(O){(CHa).—
C(Me)r—S—F—(CHa,),—NHC(O)—(alkylene-O),~-alkylene—, —(alkylene-Q)—alkylene-W-—, —
alkylengfC(O)-W-, —(alkylene-O),—alkylene—J—, —alkylene'-J—(alkylene-O),—alkylene—, —
(alky, e—O)n—a]kylene—J—alkerne', —J-{alkylene-O),~alkylene—, —(alkylene-O),—alkylene—
J-falkylene-O),-alkylene-J*—, —-W-, —alkylene—W-—, alkylene'-J—(alkylene—-NMe),—alkylene~
W—, —J-(alkylene-NMe),—alkylene—-W—, —(alkylenc—O),~alkylene-U-alkylene—C(O)-, —
(alkylene—O),—alkylene-U-alkylene—; —J—alkylene-NMe-alkylene~NMe-alkylene"-W-, and
—alkylene—J-aikyleneNMe-alkylene"-NMe—-alkylene'"-W—;
W has the structure of:
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U has the structure of

0,H
n;b\Nﬁ\;
0 H

cach J and J' independently have the structure of*

‘%j\u/'yl f‘\ﬁjxo/l?% or f\Hj\f‘

cach n and n' are independently integers greatgf than or equal to one; and

each Ris is independently selected from the grofp consisting of hydrogen, halogen, alkyl, NO,,
CN, and substituted alkyl.
43. The compound of claim 42, wherein R, is a gflypeptide.
44. The compound of claims 43, wherein the pblypeptide is an antibody.
45. The compound of claim 44, wherein thgantibody is herceptin.
46. The compound of claim 42, whereig/R, is a polypeptide.
47. The compound of claims 46, whgfein the polypeptide is an antibody.
erein the antibody is herceptin,

ula (XXXI), (XXXII), (XXXII), (XXXIV), (XXXV), or (XXXVI):

48. The compound of claim 47,

49. A compound comprising F,

e Me.
H B
R1,N N N Mo
/'"\ Me  OMe O
Ry Ye ¢ *~ MeO NH (XXXI)
Me
e %
: h Ar
O A~ Me OMeO OMeO (XXXIT)
Me Me Ra R
INH aRs R
L"\ -’B\ N\
A R,
R4
0% R, :
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Me

© H
_N N«

/\ Me OMe O OMe O

/B-. 0~

e

R; H
—N

/\ Me OMe O OMe O

Me H
N
OMe OA Re
MeuBpoieyy o
R; O M Me OMe O OMeO IK

Me

MeO H

Ih;ﬁermr%

R; O
R; Ra Me
/ I( /B\ /L1

Rz O .~ Me OMeO
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Ry OM /\M Me OMe O OMeO
]-1\ IB\
Me D
0
J\)L”‘
R7 O /\ Me OMe O OMeO RH
6
Me e o
H
Me N
H
R7 O /\ Me OMe O OMeO R
6 ;
wherein:

Z has the structure of*
Re

r‘éﬁ/l\.«'\r
Rs ;
Rs s H, CO:H, C-Csalkyl, or thiazolgl
Rgis OH or H;
Ar is phenyl or pyridine;
R, is H, an amino protecting group, glsin, at least onc amino acid, polypeptide, or polynucicotide;
R is O, an ester protecting gro il resin, at least one amino acid, polypeptide, or polynucleotide;
R4is H, halogen, lower alkyl, gf substituted lower alkyl;
Ry is Cy-Cgalkyl or hydroggh;
L, Ly, L; Ls,and Ly arefach linkers selected from the group consisting of a bond, ~alkylene-, —

alkylene—C(O)-, falkylene-J—, —(alkylene-O),—alkylene~, —(alkylene—0),~alkylene-C(Q)-, —

JAfalkylene-0), -alkylene~J'—, -W—, —alkylene-W—, alkylene'-J—(alkylene-NMe),—alkylene—
W—, —J-(alkylene-NMe),—alkylene—W—, —(alkylene—O),-alkylene—U-alkylene-C(0)—, —
(alkylene—O),—alkylene-U-alkylene—; —J-alkylene-NMe-alkyleneNMe-alkylene"-W-—, and
—alkylene-J-alkylene'-NMe-alkylene"-NMe-alkylene™-W.
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U has the structure of:

O,H
n&tﬁﬂ\;
0

each J and J' independently have the structure of:
H , H , H 4

each n and ' are independently integers greatgf than or equal to one;

D has the structure of:

cach 17 is independently selected from the group consisting of H, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy,
alkylalkoxy, substituted alkylalkoxy, polyalkylene oxide, substituted polyalkylene oxide,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, alkaryl, substituted alkaryl,
aralkyl, substituted aralkyl, -(alkylene or substituted alkylene)-ON(R™)», -(alkylene or
substituted alkylene)-C(O)SR”, -(alkylene or substituted alkylene)-S-S-(aryl or
substituted aryl), -C(O)R”, -C(0):R”, or -C(O)N(R"),, wherein each R” is independently

hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy,
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aryl, substituted aryl, hetercaryl, alkaryl, substituted alkaryl, aralkyl, or substituted
aralkyl;

each Z; is a bond, CR5R5, O, S, NR’, CR 4R 7-CRsRy7, CR7R17-0, O-CR 7R 7, CR;
S-CR;7R 7, CR 7R 7-NR’, or NR*-CR ;R 3;
each R’ is H, alkyl, or substituted alkyl;

each Z, is selected from the group consisting of a bond, -C(0)-, -C(S)-, optiongdly substituted
C-C;s alkylene, optionally substituted C,-Cs alkenylene, and optionally #ibstituted
heteroalkyl;

each Z; are independently selected from the group consisting of a bond, optionally substituted
C-C; alkylene, optionally substituted C,-C, alkenylene, optiophlly substituted
heteroalkyl, -O-, -S-, -C(0)-, -C(S)-, and -N(R")-;

each T3 is a bond, C(R’")}(R""), O, or S; with the proviso tha Avhen T3 is O or S, R™” cannot be

halogen;

{b)
T T : T
c— T |
L= —E ® /(."'"'-()-—E ( /C\'_ 5'_3 ®
S e LI |
AL R
-3 3
\o— j——é b) \s—c/—s ()
|
, or ® , where (a) indicates

(®)
() (b) e R
|
; cls—c—é )
0—>5(b) c—s-— (b)
- R
(a)’zi; ' JJ‘(Z) ,
e (a) indicates bonding to the B group and (b) indicates bondmg to respective
) ﬂ)ﬂ 0] (b)
‘il g b T o
Ry—C—C= O—C==5 (b) S—G=—
C= (®) [ \ \
o, A 3 !
M, is (a)ié (a)'1$ ) ‘J}:a) , ok o o ,

where (a) indicates bonding to the B group and (b) indicates bonding to respective

positions within the heterocycle group;
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52.
53.
54.
55.
56.

57.
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each Ryg is independently selected from the group consisting of C;-Cs alkyl, C,-Cg alkoxy,
ester, ether, thiocther, aminoalky), halogen, alkyl cster, aryl ester, amide, aryl amide,
alkyl halide, alkyl amine, alkyl sulfonic acid, alkyl nitro, thioester, sulfonyl ester,
halosulfonyl, nitrile, alkyl nitrile, and nitro;
qis0,1,2,3,4,5,6,7,8,9,100r11; and
each R ¢ is independently selected from the group consisting of hydrogen, halogenalkyl, NO,,
CN, and substituted alkyl.
The compound of claim 49, wherein R, is a polypeptide.
The compound of claims 50, wherein the polypeptide is an antibody.
The compound of claim 51, wherein the antibody is herceptin.
The compound of claim 49, wherein R; is a polypeptide.
The compound of claims 53, wherein the polypeptide is an antibod /
The compound of claim 54, wherein the antibody is herceptin.  /

The compound of claim 49, comprising Formula (XXXI-A):

Me
Rs A = R Qe NH (XXXI-A)
R; :
Rs o)
HN
R, R,

A pharmaceutical composition comprisinga compound of any of claims 1-38 and 42-56 and a

pharmaceutically acceptable carrier, egfipient, or binder.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. ‘A compound, or salt thereof, comprising Formula (I):

Me
y'hon e O
Rr NH
o z :

wherein:

Z has the structure of;

Rg

eﬁ%m

Rs ;
R; is thiazole;
Rsis OH or H;
Ar is phenyl or pyridine;

R; is C,-Cealkyl or hydrogen;,

Y is selected from the group consisting of an hydroxylamine, methyl, aldehyde, protected
aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl, hydrazine, amidine, imine,
diamine, azide, keto-amine, keto-alkyne, alkyne, cycloalkyne, and ene-dione;

L is a linker selected from the group consisting of —alkylene—, —alkylene-C(O)-, —(alkylene—0),—
alkylene-, —(alkylene-0O),—alkylene-C(O)-, —(alkylene~0),—~(CH,),—~NHC(O)-(CH,),—
C(Me)»—S—-8—(CHy),—NHC(O)~(alkylene—O),—alkylene—, —(alkylene—O),—alkylene—-W—, —
(alkylene—0),—~(CHa),—W-, —(alkylene-O),—alkylene—U-alkylene—C(O)-, and —(alkylene—
0O),—alkylene-U-alkylene—;

W has the structure of:
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,’U\W AL o

NH

O~ "NH;
U has the structure of:

COH

mi ~

orLis absent Yis methyl Rs is CORg, and R is -NH—(alkylene-0),-NH.; and
eachn, n', n", n" and n™ are independently integers greater than or equal to one.

2. A compound, or salt thereof, comprising Formula (I):

Me @

wherein:
Z has the structure of:

Rg

trr‘W/J\Ar

Rs ;
Rsis H, COR,, C,-Csalkyl, or thiazole;
Rg is OH or -NH-(alkylene-0),-NH;;
R¢is OH or H;
Ar is phenyl or pyridine;
Ry is C;-Cgalkyl or hydrogen;

Y is cyclooctyne;
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L is a linker selected from the group consisting of —alkylene—, —alkylene-C(O)—, —(alkylene—Q),—
alkylene~, ~(alkylene—O),—alkylene—C(O)—, —(alkylene-0),~(CH,),—NHC(O)-(CH,),—
C(Me);—5-5—(CHz)—NHC(O)-(alkylene—O},—alkylene—, —(alkylene—O),—alkylene-W—, —
(alkylene—0),~(CHy)~W—, —(alkylene-O),—alkylene-U-alkylene—C(0)—, and —(alkylene—
O)y-alkylene—U-alkylene—;

W has the structure of:
SRR ¢ foga

NH

O NHo
U has the structure of:

COH

s

orLis absent Yis methyl Rs is CORg, and Rq is -NH—(alkylene—Q),~NH,; and

"

each n, n', n", n" and n™ are independently integers greater than or equal to one.

3. The compound of claim 2, wherein the cyclooctyne has a structure of:

|©—§

{(R1glq

each Ry is independently selected from the group consisting of C-Cs alkyl, C;-Cg alkoxy, ester,
ether, thioether, aminoalkyl, halogen, alkyl ester, aryl ester, amide, aryl amide, alkyl halide,
alkyl amine, alkyl sulfonic acid, alkyl nitro, thioester, sulfonyl ester, halosulfonyl, nitrile,

alkeyl nitrile, and nitro; and
qis0,1,2,3,4,5,6,7,8,9, 10or11.

4. A compound, or salt thereof, comprising Formula (1):
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Me

wherein:
Z has the structure of:

Re

"S‘\H\A r

Rs ,
R;s is H, CORg, C|-Cgalkyl, or thiazole;
Ry is OH or —-NH-(alkylene-0),—NH;;
Rsis OH or H;
Ar is phenyl or pyridine;
R, is C,-Cgalkyl or hydrogen;

Y is azide;

L is a linker selected from the group consisting of —alkylene—, —alkylene—C(Q)—, —(alkylene~(Q)
alkylene-, —(alkylene—-O),—alkylene—C(O)-, —(alkylene—Q),—(CH,),—~NHC(O)-(CH,),—
C(Me)>—5-5—(CH,),~NHC(O)-(alkylene-O),~—alkylene—, ~(alkylene—O),—alkylene—W—, —
(alkylene—0),~(CH,),~W-, —(alkylene-O),~alkylene—U-alkylene—C(O)-, and ~(alkylene—

0),—alkylene~U-alkylene—;

W has the structure of:

/MW S¥ena

U has the structure of;
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COM

?{Hggif
5 .

or L is absent, Y is methyl, R is CORg, and Ry is -NH—(alkylene-0),~NH,; and

nry

each n, n', n", n" and n"" are independently integers greater than or equal to one.

5. A compound, or salt thereof, comprising Formula (I):

Me M

wherein:

Zis:

o

Ph

\—/

R; is C;-Cgalkyl or hydrogen;

b

Y is hydroxylamine;

L is a linker selected from the group consisting of —alkylene—, —alkylene~C(Q)-, —(alkylene—O),~
alkylene—, —(alkylene—O),—alkylene—C(0)~, —(alkylene—0),~(CH,),—NHC(0)-(CH,)—
C(Me),—S—-8~(CH,)—NHC(O)-(alkylene-O},~—alkylene—, —(alkylene-0),—alkylene-W-, —
(alkylene—0),—~(CH,),—W—, —(alkylene-Q),~alkylene—U-alkylene~C(QO)—, and —(alkylene-
O),—alkylene-U-alkylene—;

W has the structure of:
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10.

11.

12.

13.

14.

S, \i fona

U has the structure of:

COLH

;U\f

orL is absent Y is methy] Rsis CORg, and Rg is -NH—(alkylene—-0),—NH,; and

each n, n', n", n" and n"" are independently integers greater than or equal to one.

The compound of Formula (I} of claim 5, wherein L is —(alkylene—O),—alkylene—,

The compound of claim 6, wherein each alkylene is -CH,CH;—, n is equal to 3, and R; is methyl.
The compound of Formula (II} of claim 3, wherein L is —alkylene—.

The compound of claim 8, wherein each alkylene is ~CH,CH,— and R; is methyl or hydrogen.
The compound of Formula (II) of claim 5, wherein L is —(alkylene—O),—alkylene—C{Q)-.

The compound of claim 10, wherein each alkylene is -CH,CH;—, n is equal to 4, and R is methyl.

The compound of Formula (I) of claim 5, wherein L is —(alkylene—0),—(CH,),—NHC(O)-(CH,)},—
C(Me);—S5-5-(CH,),—NHC(O)—(alkylene-O),—alkylene—.

"The compound of claim 12, wherein each alkylene is -CH,CH,—, n is equal to 1, n' is equal to 2, n" is

i

equal to 1, n "' is equal to 2, ™" is equal to 4, and R, is methyl,

A compound comprising Formula (VIII) or (IX):
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(VIID)

wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower alkylene,
substituted lower alkylene, lower alkenylene, substituted lower alkenylene, lower
heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted alkylene)-,
-S-, -S-(alkylene or substituted alkylene)-, -S(O),- where k is 1, 2, or 3, -S(O)(alkylene or
substituted alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -C(S)-
{alkylene or substituted alkylene)-, -N(R’)-, -NR’-(alkylene or substituted alkylene)-

, “C(O)N(R’})-, -CON(R’)-(alkylene or substituted alkylene)-, -CSN(R’)-, -CSN(R’)~(alkylene
or substituted alkylene)-, -N(R*)CO-(alkylene or substituted alkylene)-, -N(R’)C(0)O-

» “S(OXN(R’)-, -NR"YC(O)NR’)-, -N(R")C(S)N(R’)-, -N(R")S(O}N(R’)-, -N(R")-N=, -
C(R’)=N-, -C(R")=N-N(R’)-, -C(R’)=N-N=, -C(R’)»-N=N-, and -C(R")>-N(R")-N(R}-, where
cach R’ is independently H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloatkyl;
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R is H, an amino protecting group, resin, at least one amino acid, polypeptide, or polynucleotide;
R, is OH, an ester protecting group, resin, at least one amino acid, polypeptide, or polynucleotide;

R; and R, are each independently H, halogen, lower alkyl, or substituted lower alkyl, or R; and R,

or two R; groups optionally form a cycloalkyl or a heterocycloalkyl;
Z has the structure of:

Re

;%Ar
Rs ;
R is H, COR;, C,-Cgalkyl, or thiazole;

Rg is OH;
R;isOHor H;
Ar is phenyl or pyridine;
R7 is C-Cgalkyl or hydrogen;

L is a linker selected from the group consisting of —alkylene—, —alkylene—C(Q)—, —(alkylene—Q},~
alkylene—, —(alkylene—O)—alkylene—C(O)—, —(alkylene~Q),~(CH,),—NHC(O)~(CH,),~
C(Me),—S—5—(CH,),~NHC(O)—(alkylene—O),—alkylene—, —(alkylene—Q),~alkylene—W-—, —
alkylene—C(O)-W-, —(alkylene-0),-alkylene—U-alkylene-C(O)~, and —(alkylene—O),—
alkylene—-U-alkylene—;

W has the structure of:

JLLWJLO”**“

07 "NH; .
U has the structure of:
CO,H
0]
H
O ;and
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each n, n', n", n" and n"" are independently integers greater than or equal to one;
or an active metabolite, or a pharmaceutically acceptable prodrug or solvate thereof,
15. The compound of claim 14, wherein R, is a polypeptide.
16. The compound of claim 15, wherein the polypeptide is an antibody.

17.  The compound of claim 16, wherein the antibody is trastuzumab.

I18. The compound of claim 14, wherein R; is a polypeptide.
19. The compound of claim 18, wherein the polypeptide is an antibody.
20. The compound of claim 19, wherein the antibody is trastuzumab.

21. A method for derivatizing a dolastatin analog comprising Formula (I) the method comprising
contacting the dolastatin analog with a reagent of Formula (XXXVII), wherein Formula (I)

corresponds to:

wherein:
Z has the structure of:

Hg

;\')\Ar

Rs ;
Rs is H, CORg, Ci-Cealkyl, or thiazole;
R; is OH or -NH—(alkylene-Q),~INH,;
Rsis OHor H;
Ar is phenyl or pyridine;
R; is C,-C; alkyl or hydrogen;
Y is NHxO- or methyl;

Lis a linker selected from the group consisting of a bond, ~alkylene—, —alkylene—C(Q)-, —

(alkylene-O),-alkylene—, —(alkylene~O),—alkylene-C(O)-, —(alkylene—-O),—(CH,),—
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NHC(O)-(CHy)~C(Me);—S—S—(CH,),,—NHC(O)—(alkylene—O),-—alkylene—, ~(alkylene—
Q)q—alkylene—W—, —alkylene—-C(0)-W-, —(alkylene—O),—alkylene—J—, —alkylene'-J—
(alkylene—O),—alkylene—, —{alkylene—0),—alkylene—J-alkylene', -J—(alkylene—Q),—alkylene—,
—(alkylene—Q)—alkylene-J-(alkylene-0O),~alkylene—I'—, —-W—, —alkylene—W-, alkylene'-J-
(alkylene-NMe),~alkylene—W-, and J- (alkylene-NMe),—alkylene—-W—, —(alkylene~0)~
alkylene-U-alkylene-C(O)—, —(alkylene-0),~alkylene-U-alkylene—; —J-alkylene-NMe-
alkylene'-NMe-alkylene"-W—, and —alkylene—J-alkylene'-NMe~alkylene"-NMe—
alkylene™—W—;

W has the structure of:

“”‘ﬁﬂ@/\*f

U has the structure of:

COLH

RS

each J and I' independently have the structure of;

E/&H}‘c ;\Nio/lv?v_ or f\Hj\‘g

or L is absent, Y is methyl, Rs is CORg, and Rg is -NH—(alkylene-0),—~NH,; and

each n, n, n", n™ and n™" are independently integers greater than or equal to one;

wherein Formula (XXXVII) corresponds to:

Ra
Ao K.
As B R
(XXXVID)
R~ Rs
N R
‘0

205




wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower alkenylene,
substituted lower alkenylene, arylene, substituted arylene, heteroarylene, substituted

hetercarylene, alkarylene, substituted alkarylene, aralkylene, or substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower alkylene,
substituted lower alkylene, lower alkenylene, substituted lower alkenylene, -O-, -O-(alkylene
or substituted alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O),- where k is 1, 2,
or 3, -S(O){alkylene or substituted alkylene)-, -C{O)-, -C(O)-(alkylene or substituted
alkylene)-, -C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N(R")-, -NR’-(alkylene or
substituted alkylene)-, -C(O)N(R’)-, -CON{R")-(alkylene or substituted alkylene)-, -
CSN(R’)-, -CSN(R")-(alkylene or substituted alkylene)-, -N(R’YCO-(alkylene or substituted
atkylene)-, -N(R")C(0)O-, -S(O}N(R")-, -NR"IC(O)NR")-, -N(R")C(S)N(R")-
, NRIS(O)N(R)-, -N(R’)-N=, -C(R")=N-, -C(R")=N-N(R")-, -C(R")=N-N=, -C(R’},-N=N-
, and -C(R"),-N(R’)-N(R’)-, where each R’ is independently H, alkyl, or substituted alkyl;

each R’ is independently H, alkyl, or substituted alkyl;

o} o S O/—\O OR SR R
2 | -
" N kR
K#Sf%( 1“1)‘\;5,%, m)\ffg\;ﬁ.{ NN
_O>N R

"h)'\a"

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

Ll

R, is H, an amino protecting group, resin, at least one amino acid, or polynucleotide;
R, is OH, an ester protecting group, resin, at least one amino acid, or polynucleotide; and

R; and R, are each independently H, halogen, lower alkyl, or substituted lower alkyl, or Rz and R,

or two R; groups optionally form a cycloalkyl or a heterocycloalkyl.

22. The method of claim 21, wherein the derivatized dolastatin analog comprises at least one oxime

containing amino acid having the structure of Formula (VIII), or (IX):
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M M
7 /\M e Oeo

Me /\ IVIe OMe O OMe O

23, The method of claim 21, wherein the dolastatin analog is co

(XXXVII) in aqueous solution under mildly acidic conditior

24. A pharmaceutical composition comprising a compound of a

pharmaceutically acceptable carrier, excipient, or binder.

25. A compound according to any one of claims 1,2,4, 5 or 14

analog compmsmg Formula (1) according to claim 21

FINI

R Y - EES - .. T T T T
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reagent of Formula
Ito20and a

ienvatlzmg a dolastatm



ip-temp
Rectangle

ip-temp
Rectangle


