AT IS CLAIMED IS:

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

Me
(VI

wherein:
A is optional, and when present is lower alkylege, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloaltkyleny, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, sulgstituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloaNgylene, arylene, substituted
arylene, heteroarylene, substituted heteroarylene, alkér ene, substituted alkarylene,
aralkylene, or substituted aralkylene;
B is optional, and when present is a linker selected from the grouk consisting of lower

alkylene, substituted lower alkylene, lower alkenylene, substitutdd lower alkenylene,

-NR’-(alkylene or substituted alkylene)-, -C(O)N(R’)-, -CON(R”)-(alkylene or
substituted alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or substituted alkylene)-,
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-N(R*)CO-(alkylene or substituted alkylene)-, -N(R*)C(O)O-, -S(OxN(R’)-,
-N(R)C(OIN(R)-, -NR"YC(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’)-, where
each R’ is independently H, alkyl, or substituted alkyi;

Ris
R,isH,

alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

amino protecting group, resin, at least one amino acid, polypeptide, or

R; and Ry are each in{ependently H, halogen, lower alkyl, or substituted lower alkyl, or
R; and Ry or two R;
Z has the structure of:

oups optionally form a cycloalky! or a heterocycloalkyl;

Re

;‘Sﬁ/\Ar

Rs
Rsis H, CORg, C;-Cgalkyl, or thia
Rgis OH;
R¢is OH or H;
Ar is phenyl or pyridine;
R7 is C;-Cealkyl or hydrogen;
lene—, —alkylene—C(O)—, —
(alkylene-O),—alkylene-, —(alkylene-O),—alkylene—(X0)—, —(alkylene-0),—(CHy)p—
NHC(0)—(CHz)p—C(Me)2—-S—S—(CH;y)»—NHC(O)—(alk
(alkylene~O),—alkylene—W—, —alkylene—-C(O)}-W—, —(alkyl
alkylene~C(O)-, and —(alkylene-0),—alkylene—U-alkylene—;
W has the structure of:

L is a linker selected from the group consisting of —al

ne—O),»—alkylene—, —
e—O)y—alkylene-U-
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eachn,n',n", n" andn

or an active metabolite, or a pharm\ceutically acceptable prodrug or solvate thereof.
2. The compound of claim 1,\yherein R, or R is a polypeptide.
3. The compound of claim 2, whesgin the polypeptide is an antibody.

4. The compound of claim 3, whereit\the antibody is an anti-prostate-specific

membrane antigen (PSMA) antibody.

5. The compound of claim 4, wherein the MA antibody comprises one or more

non-naturally encoded amino acids.

6. The compound, or salt thereof, comprising Form¥Ja (X), (XI), (XII) or (XIII):
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0
) R; D
A\ R3
o A
1 | R3
NQrB
R
(X153
Me
NH
Z
Me
NH
Z ;
Rz Ry

(X1I)

Me
MIELM;H T I N Y § i
b : NLs
Ry Oy A Me OMeO OMe O, A\
Me MeH OMe g Me ve . 0
Me\[}]:(mN 7N S N N N_L“
R;, O Me/-\MeMe OMe O OMe O, Re

wherein:
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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

aylene, heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene,
B is optiond, and when present is a linker selected from the group consisting of lower

lower heteroaXcylene, substituted lower heteroalkylene, -O-, -O-(alkylene or
substituted alkyldge)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)y- where k is
1, 2, or 3, -S(O)x(allylene or substituted alkylene)-, -C(O)-, -C(O)-(alkylene or
substituted alkylene)-, XC(S)-, -C(S)-(alkylene or substituted alkylene)-, -N(R’)-,
-NR’-(alkylene or substiti¥ed alkylene)-, -C(O)N(R’)-, -CON(R’)-(alkylene or
substituted alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or substituted alkylene)-,
-N(R")CO-(alkylene or substituthd alkylene)-, -N(R*)C(0)O-, -S(ON(R’)-,
N(RCOMN(R’)-, -NRICSINERN-, -N(R"IS(OWN(R")-, -N(R’)-N=, -C(R’}=N-, -
C(R’)=N-N(R’)-, -C(R’)=N-N=, -C(RNo-N=N-, and -C(R’);-N(R’)-N(R’)-, where
each R’ is independently H, alkyl, or subs¥tuted alkyl;

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

R, is H, an amino protecting group, resin, at least oNg amino acid, polypeptide, or

polynucleotide;

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

R; and Rs are each independently H, halogen, lower alkyl, or suMgtituted lower alkyl, or
R3 and R4 or two R; groups optionally form a cycloalkyl or a h&erocycloalkyl;

Z has the structure of:

Rg

t‘E\H\Ar

Rg ;

Rsis H, COH, C;-Cgalkyl, or thiazole;
Rsis OH or H;

-247-




Ar is phenyl or pyridine;
R7 is C)-Csalkyl or hydrogen;
1, La, L3, and L4 are each linkers independently selected from the group consisting of a
bond, —alkylene—, —(alkylene—O)~alkylene—J—, —alkylene--J—(alkylene—O),—
lene—, —J—(alkylene—O),~alkylene~, —(aikylene—O),—alkylene-J—(alkylene—O),-
alkyXne—J'—, —(alkylene-O),—alkylene—J-alkylene'—, —-W—, —alkylene—-W-, alkylene'—
J-(alkyne-NMe),—alkylene-W-, —J-(alkylene-NMe),—alkylene—W-, —J—alkylene—
NMe-alky¥ene'-NMe-alkylene"-W-, and —alkylene—J—-alkylene-~NMe-alkylene™

" equal to one.
7. The compound of claim 6, wherein R, or R? is a pRlypeptide.

8. The compound of claims 7, wherein the polypeptide 1§ an antibody.
9. The compound of claim 8, wherein the antibody is an P antibody.

10. A method for derivatizing a dolastatin analog comprising Prmula (I), (I1I),

av), (V), or (VI), the method comprising contacting the dolastatin analog witl\a reagent of
Formula (XXXVII), wherein Formula (I), (IIT), {IV), (V), or (VI) correspond to:
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Me
H O
N N . 0
R
M

(IIT)



wherein:
Z has the structure of:
Re

;YKAr

Rs

)

Rsis H, CORg, C,-Csalkyl, or thiazole;
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Rg is OH or -NH—(alkylene—0),~NH;
R¢is OH or H;
Ar is phenyl or pyridine;
s C;-Cs alkyl or hydrogen;
»—O— or methyl;
L,L;, Ly
alkylene

3, and L4 are each linkers selected from the group consisting of a bond, —
—alkylene-C(O)-, —(alkylene-O),—alkylene—, —(alkylene—O),—alkylene—
C(0)—, ~(aXylene—0),—(CH,),—NHC(O)—~(CH3)s—C(Me)~S—S~(CH;) - NHC(O)-
(alkylene-O),Ncalkylene—, —(alkylene—O),—alkylene~W—, ~alkylene-C(O)-W—, ~
(alkylene—O),—alylene—J—, —alkylene'-J—(alkylene—O),—alkylene—, —(alkylene—O},—
alkylene~J—alkylene’\-J—(alkylene-O),~alkylene—, —(alkylene—-O),—alkylene-J—
(alkylene-O),—alkylenNJ—, —-W—, —alkylene—-W-, alkylene'-J- (alkylene-NMe),—
alkylene—~W—, and J- (alkylne-NMe),—alkylene—W—, —(aikylene-Q),~alkylene—U—
alkylene—C(O)—, —(alkylene—
alkylene~NMe-alkylene"-W-, akd —alkylene-J-alkyleneNMe-alkylene"-NMe—
alkylene'"-W-;

W has the structure of:

iMeﬁ;N\)L /@A

NH

—alkylene—U-alkylene—; —J-alkylene-NMe—

07 “NH,

U has the structure of:
CO,H

Sl

each J and I' independently have the structure of:

‘zi/ﬁn}z e’é\ﬁio}i or ;\mﬁ\;

’
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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;

wiNrein Formula (XXXVII) corresponds to:

R
Ao K-

R B R

: (XXXVII)
Rj\ R2

N

H Rad

A is optional, agd when present is lower alkylene, substituted lower alkylene, lower

wherein:

alkenylene, sustituted lower alkenylene, arylene, substituted arylene, heteroarylene,

substituted heterogrylene, alkarylene, substituted alkarylene, aralkylene, or

B is optional, and when prosent is a linker selected from the group consisting of lower
alkylene, substituted loweNalkylene, lower alkenylene, substituted lower alkenylene,
-0-, -O-(alkylene or substitutdd alkylene)-, -S-, -S-(alkylene or substituted alkylene)-,
-S(O)- where kis 1, 2, or 3, -S(N«(alkylene or substituted alkylene)-, -C(O)-, -C(O)-
(alkylene or substituted alkylene)-, 3(S)-, -C(S)~(alkylene or substituted alkylene)-, -
N(R’)-, -NR’-(alkylene or substituted a¥kylene)-, -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(OxN(R’)-,
-NRIC(O)N(R’)-, -NRDIC(S)N(R")-, -NR")SM)N(R)-, -N(R*)-N=, -C(R’)=N-, -
C(R’)=N-NR’)-, -C(R")=N-N=, -C(R*),-N=N-, and-C(R*);-N(R")-N(R’)-, where

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

R is H, an amino protecting group, resin, at least one amino acid, or polynucleotide;
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R; is OH, an ester protecting group, resin, at least one amino acid, or polynucleotide; and
Rj and R4 are each independently H, halogen, lower alkyl, or substituted lower alkyl, or
R; and R4 or two R3 groups optionally form a cycloalkyl or a heterocycloalkyl.

The method of claim 10, wherein the derivatized dolastatin analog comprises at
least one oxige containing amino acid having the structure of Formula (VIII), (IX), (X), (XI),
(X10), or (XIII):

(VIID)

) H )
~ (o]
Me O Me/\MeMe OMe



M%Qm

7 OM/\ Me OMeO

/\ Me OMe O OMeO

MQM fm% ra,_

/\ Me OMe O OMeO
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12.  The method of claim 10, wherein the dolastatin analog is contacted with the

agent of Formula (XXXVII) in aqueous solution under mildly acidic conditions.

A compound comprising Formula (XXV), (XXVI), (XXVII), (XX VIII), (XXIX),

N Me
MeO NH XXV)
8]
Ry
HN R, (XXVD)
L o
H
S
{(R16)n ;
M
e Me H
N N\Z
OMe O
(Rm)n’(/, Me XXV
“ R N “
Ry 1 Lg—N H z
0" Ry Ry OMe/'\MeMe OMe O
Me H (0]
N
N—Lz
OMe O H
Ar R5
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Me Me

Kli
L,—N N
2 )
Ry OM P Me OMe O

(R16)n'L

R, O _A_ Me OMeO
7 Me Me T T Med NH

0 ;
Me Me Me
y H 0O Me H 0
e\l}l 5 l}l ﬁ"—z
0] ~ OMe O
Re Me Me © Ar Rg R4
HN Ry
L4 H
Me Me Me \_H -
R4 0O
Me ll:ll i H N N Iy N-@ !
N o Righ  (XXX)
Ry OMe/\M Me OMe O OMe O

wherein;
Z has the structure of:
Re

;W/\Ar
Rs :
Rsis H, COH, C,-Cgalkyl, or thiazole;

RgisOHor H;

Ar is phenyl or pyridine;
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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;

O)y—alkylene\C(O)~, —(alkylene~O),~J-, -(alkylene-O),~J~alkylene—, —(alkylene—
O)i—~(CH2)n-NEXC(O)~(CH2)p—C{Me);—S~S—(CH,) - NHC(0)(alkylene—Q),—
alkylene—, —(alkyleNe—O),—alkylene—W—, ~alkylene~C(O)-W-, —(alkylene-O),—
alkylene—J—, —alkylen
alkylene', —J—(alkylene—
alkylene~J'—, —W-, —alkylendW-, alkylene'-J—(alkylene-NMe),~alkylene—W-, —J—
(alkylene-NMe),—alkylene~W-\—(alkylene—O)—alkylene-U-alkylene—C(O)—, —

—; —J—alkylene-NMe—alkylene'~NMe-alkylene"—
kylene"~-NMe-alkylene™-W-;

J—(alkylene—-Q),—alkylene—, —(alkylene—~O),—~alkylene—J—
—alkylene—, —(alkylene-O),—alkylene-J—(alkylene-O),"-

(alkylene~-O)~alkylene—U~alkyle
W-, and —alkylene—J—alkylene'-NMe

W has the structure of:
Me. Me
X R
%N <N
H o i\l\H

NH
0”7 “NH,

U has the structure of:
COH

O
YHF\NJ\;
o H

each J and J' independently have the structure of:
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(XXXV), or (XXXVI):

Me~

R

o
E)J\N}“ ‘j\Nj\o/ o "é\Ni@j
H . H H

’ 3

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

eacR Ri¢ is independently selected from the group consisting of hydrogen, halogen, alkyl,

NGO, CN, and substituted alkyl.

14.
15.
16.

17.

R3 R3

Me Me
H
~N ~Bs Lo
R, R4A D I}l
R
2 6]

N

s O

LZ_N
e L1
D : Me
Lg——'}]
Rz
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H
Me/\MeMe OMe O OMe OAr Re
L1\ /B\ N\
Ry (XXXI)
R4

Me
Mex
[Iq N—L3
R7
Me
NH
H AY
0 Z
R(N
X
R, O Me {XXXV)
e NH
e}
Me
eO NH
O

M:! :QTN\)L ]:f\ff

R7 OM /\M Me OMe O OMe O

H
N
fu
OMe O
¢ Ar Rs
Me H 0
N
OMe O
Ar R

wherein:
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Z has the structure of:
Re
gij’/L\Ar
Rs ;
Rsis H, CO,H, C;-Cgalkyl, or thiazole;
R¢ 150OH or H;
Ar is pkenyl or pyridine;

R, is OH, an ester p¥otecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;

R4is H, halogen, lower allyl, or substituted lower alkyl;

R; is C;-Cgalkyl or hydrogen

L, Lj, Lo, L3, and Ly are each linkers selected from the group consisting of a bond, —
alkylene—, —alkylene—-C(O)—, —~kylene—J-, —(alkylene-O),~alkylene—, —(alkylene—
O)n—alkylene—C(O)—, —(alkylene—8),—J—, —(alkylene-O),~J-alkylene—, —(alkylene—
0)si—(CH2)s—NHC(O)~(CH2)a—C(MeX—S—S—(CH,),—NHC(0O)(alkylene~O)pm—
alkylene—, —(alkylene-O),—alkylene—-W-\~alkylene-C(Q)-W-, —(alkylene—O),—
alkylene-J—, —alkylene'-J—(alkylene-O),-aKylene—, —(alkylene—O),—alkylene—J—
alkylene', —J—(alkylene-O),~alkylene—, —(alkyNpe—0),~alkylene-J—(alkylene—0),'-
alkylene—J'-, ~-W-, —alkylene—W-, alkylene'-J—(aXylene-NMe),~alkylene—W—, —J~
(alkylene-NMe),—alkylene—W-—, —(alkylene-O),—alkene-U-alkylene-C(O)—, —
(alkylene~-O),—alkylene—U-alkylene—; —J-alkylene-NMx-alkylene NMe-alkylene"-
W-, and —alkylene-J—alkyleneNMe-alkylene"-NMe-alk¥ene"-W-;

O
Me. Me o O/U\rés
JiﬁLWﬁYLLH@/\
I

NH
0% "NH,

U has the structure of*
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CO,H

H 0
N N/U\f
0 H

ch J and J' independently have the structure of:

H}l’ ;\Hj\o){‘ or fs\ﬁj\j

! s

ETM4T9N\fs

~T ,
Ri7 °

each Ry7 is independently selected from the group dgnsisting of H, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substil\ted alkynyl, alkoxy,
substituted alkoxy, alkylalkoxy, substituted alkylalkoXy, polyalkylene oxide,
substituted polyalkylene oxide, aryl, substituted aryl, helyroaryl, substituted
heteroaryl, alkaryl, substituted alkaryl, aralkyl, substituted 2alkyl, -(alkylene or
substituted alkylene)-ON(R”),, -(alkylene or substituted alkyleRe)-C(O)SR”, -
(alkylene or substituted alkylene)-S-S-(aryl or substituted aryl), - O)R”,
-C(0)2R”, or -C(O)N(R”),, wherein each R” is independently hydrogen, alkyl,
aryl,

substituted aryl, heteroaryl, alkaryl, substituted alkaryl, aralkyl, or substituid

substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkox

aralkyl;
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each Z; is a bond, CR 7R3, O, S, NR’, CR7R17-CR; 7R 17, CR17R17-0O, O-CR7R7,
CRy7R17-S, S-CR17R 7, CR17R17-NR’, or NR’-CR7R;7;
each R’ is H, alkyl, or substituted alkyl;

each Z; is selected from the group consisting of a bond, -C(0)-, ~C(S)-, optionally

substituted C;-C; alkylene, optionally substituted C;-C; alkenylene, and
optionally substituted heteroalkyl;

(b}
[Pa¥ oVl

® (b ®

i, e 9 T
C— 3 (b 4 J g
7k o VAR b=t ST L §o
M, is @ 3 ,@% R R R @Y R , @ Ry ,
(b} )
() J\iv\ = /Rz
Nar¥atal
Ll f=rto o S—fo
Ry \R,, \ Ry ‘AIN‘ s
@ @ , , Or ® , where (a) indicates
bonding to the B group and (b) indicates bondink to respective positions within the
heterocycle group;
(b) ) (b (b)
VA 3 wwnn
b A |
e (ORI I e LI
M; is @3 , w% Reo % , % . or
)
VAN R
(l:l C/:_% ®)
L\
R,
(@)

, where (a) indicates bonding to the B group and (b) 1

bonding to respective positions within the heterocycle group;
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(b) () (®) ® ®

T | o) |
Ry—C——C=S5 (b} o_c=§ o) s—c:é ®)

C=3(b) C—C==5(b) [\

yd é ( v A { 3 R \

My is (a)'% , (a)k“s Ry R , ) JJ\(;an) , J\r(’;x) , or JJ;;) ,

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

ositions within the heterocycle group;

aryl amNg, alkyl halide, alkyl amine, alkyl sulfonic acid, alkyl nitro, thioester,
sulfonyl es¥r, halosulfonyl, nitrile, alkyl nitrile, and nitro;

qis0,1,2,3,4,5N0,7,8,9,100r 11; and

each R,¢ is independentIqselected from the group consisting of hydrogen, halogen, alkyl,

18.

19.

20.

21.

NO;,, CN, and substitute¥ alkyl.
The compound of claim\l 7, wherein R, or R? is a polypeptide.

The compound of claims 13, wherein the polypeptide is an antibody.

The compound of claim 19, whigein the antibody is an aPSMA antibody.

The compound of claim 17, compri\ng Formula (XXXI-A):




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound comprising Formula (VIII) or (IX), wherein the compound
is an anti-prostate-specific membrane antigen (aPSMA) antibody conjugated to a
dolastatin, wherein the conjugation occurs via a non-naturally encoded amino acid in the

antibody, wherein Formula (VIII) or (IX) correspond to:

SR

-~ Me OMeO

Me M
B\A 0
Rs R4
Rs3 R2
HN.
Ry :
Me~_Me Me Me
H i oH Me H RG
Me~ N\)J\ X N N
N :oN Ar )
Me O .~ Me OMeO OMe O
Me Me T 07N RgRs
Lo NH
A
p fl
e

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)y(alkylene or substituted
alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -C(5)-




(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(O)%N(R’)-, -N(R")C(O)N(R")-

. -N(RHCSINR’)-, -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;

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

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

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

wherein R, and/or R; is an anti-prostate-specific membrane antigen (aPSMA)

antibody ;

R; and R, are each independently H, halogen, lower alkyl, or substituted lower
alkyl, or R; and R4 or two R3 groups optionally form a cycloalkyl or a
heterocycloalkyl;

Z has the structure of:

Re

"ssﬁ/\A r

Rs ;

Rsis H, CORs, C;-Cealkyl, or thiazole;
Rg is OH;

R¢is OH or 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(O)-,
—(alkylene—O),—alkylene—, —(alkylene—0),—alkylene—C(Q)-, —(alkylene~O),—
(CH)—NHC(O)—~(CHz)y—C(Me)>,—S—-S—(CH,)»~NHC(O)—(alkylene—O),»—
alkylene—, —(alkylene—O),—alkylene—-W-, —alkylene—~C(0)-W—, —(alkylene—
O),—alkylene—U—-alkylene—C(O)—, and —(alkylene—O),—alkylene—U-
alkylene—;

W has the structure of:




Me Me i
LR LT
Bt

NH
07 "NH,

U has the structure of:

Q-H
P
i'Y NT¥
O ; and

e

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.

2. The compound of claim 1, wherein the aPSMA antibody comprises one

or more non-naturally encoded amino acids.

3. A compound, or salt thereof, comprising Formula (X), (XI), (XII) or
(XIII), wherein the compound is an ¢PSMA antibody conjugated to a dolastatin, wherein
the conjugation occurs via a non-naturally encoded amino acid in the antibody, wherein

Formula (X), (XI), (XII) and (XIII) correspond to:

Me

Me Me 0 Me
H wH
N .
L ’}IIH/ \_)J\I\Il N Me

Me M e0 NH
/L1 O
(P Me Me OMe Me )
H H
RN o
N
e L3—I}IL‘/ \;)J\[}l N Me
B+ R, O .~ Me OMeO
Ry A 7T Me Me MeO NH
R3 Rz ©
HN.
Ry

245




O Me O
H H
Me- N P
h : '}l ”“Lz
M ~ M M
e OM/\ eMe OMe O OeOA Re Ro 31
NH
0 XD
M M Me L1\ R4 R
e e 3
y 0 Me Me ? N R
oH H N
Me« N N N
| N H_L3 Y
Me O _~ Me OMeO OMe O R
Ar RG

N Py N
Lz_[}] H [}l Me

R, O A~ Me OMeO
7 Me Me MeO NH
z

Me

(? Me MeH 0 Me
RN ~H (XII)
T L3—Nj%( N\-)LN N Me

!
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wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene,

lower cycloalkylene, substituted lower cycloalkylene, lower alkenylene,
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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)x- 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 substitated
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(O)N(R")-, -N(R")C(O)N(R")-

, -N(R)CS)NR)-, -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’)-, where each
R’ is independently H, alkyl, or substituted alkyl;

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

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;

wherein R; and/or R» is an anti-prostate-specific membrane antigen (aPSMA)

antibody;

R; and R4 are each independently H, halogen, lower alkyl, or substituted lower
alkyl, or Rz and R4 or two Rj3 groups optionally form a cycloalkyl or a
heterocycloalkyl;

Z has the structure of:

Re

‘vé\ﬁ\Ar

Rs ;

Rsis H, CO:H, C;-Cealkyl, or thiazole;
Rgis OH or H;
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Ar is phenyl or pyridine;

Ry is C;-Csalkyl or hydrogen;

L1, L, Ls, and L4 are each linkers independently selected from the group
consisting of a bond, —alkylene—, —(alkylene-O),~alkylene—J—, —alkylene'-J—
(alkylene—-O),—alkylene—, —J—(alkylene—O),—alkylene—, —(alkylene-O),—
alkylene—J—(alkylene~O), —alkylene—J'—, —(alkylene—O),—alkylene—J—
alkylene'-, —~W-, —alkylene-W—, alkylene'-J—(alkylene—NMe),—alkylene—W—
, —-J—(alkylene-NMe),—alkylene-W—, —J-alkylene—-NMe—alkylene'-NMe—
alkylene"-W-, and —alkylene-J-alkylene'-NMe-alkylene"-NMe-alkylene"'—
W—;

W has the structure of:

JUYJLQ”*;

NH
0”7 "NH;

each J and J' independently have the structure of:

Ej\N}" f\Nj\O/E or ";\Nj\f‘
H , H , H - and
each n and n' are independently integers greater than or equal to one.

4. A method for derivatizing a dolastatin analog comprising Formula (),
(D), (IV), (V), or (VI), wherein the derivatized dolastatin analog is an aPSMA antibody
conjugated to a dolastatin, wherein the conjugation occurs via a non-naturally encoded
amino acid in the antibody, wherein the method comprises contacting the dolastatin
analog with a reagent of Formula (XXXVII), wherein Formula (I), (III), (IV), (V), or
(VD) correspond to:

248




| z |
R, O..~ Me OMeO
7 Me Me MeO NH
» y o z .
Y Me MeH\/ﬁ\e Me (i
wH

I\/le Me MeO NH
@] ya ;

Me

NHO

NLg

Me~_-Me Me Me
Ho |
Me\N N . N d N Me 1
) \%

Me O A Me OMe O
Me

(Iv)

Me MeO NH HN—Lg
o
Ar O
Rs
. t@\(
R7 O /\ Me OMe O % H
L Z

1 Me

Y Me Me
)]

/\ Me OMe O

NH
O Z
Me
- L(NVLL "
~ Me
O v ve © 1ed NH
Q Z

249




Me Me

M N
e\ll\l ; I Me
Me O .~ Me OMeO
Me Me MeO NH O

0]
Ar HN—L,
Me Rs
Me\ N\)J\ Me L1\
\

MEM Me OMe O
MeO NH HN—Ly WD

r”;w;& s

A~ Me OMeO
NH HN—L,

o

wherein:
Z has the structure of:
Re
;YKAr
Rs
Rsis H, CORs, C-Cgalkyl, or thiazole;
Rg is OH or —-NH—(alkylene—O),—NHo;
Rsis OH or H;
Ar is phenyl or pyridine;

R7 is C;-Cg alkyl or hydrogen;

Y is NH,—O- or methyl;

V is NH,—O- or methyl;

L, Ly, L», L3, and L4 are each linkers selected from the group consisting of a
bond, —alkylene—, —alkylene—C(O)—, —(alkylene-O),—alkylene—, —(alkylene—
0)p—-alkylene~C(O)—, —(alkylene—~O),~(CH;),—NHC(O)—(CH;),—C(Me)»—S—
S—(CH»),~—NHC(0O)—(alkylene-O),»—alkylene—, —(alkylene—O),—alkylene—
W-, —alkylene~C(O)-W-, —(alkylene-O),—alkylene—J—, —alkylene'-J—
(alkylene-O),—alkylene—, —(alkylene—O),—alkylene—J—alkylene', —J-
(alkylene-O),—alkylene—, —(alkylene—O),-alkylene-J—(alkylene-O),'-
alkylene-J'-, -W—, —alkylene-W-, alkylene'-J- (alkylene—-NMe),—alkylene—
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W-, and J- (alkylene-NMe),—alkylene~W-, —(alkylene-QO),—alkylene—U-
alkylene-C(O)-, ((alkylene-O),—alkylene—U-alkylene—; —J—alkylene—-NMe—
alkylene'-NMe—-alkylene"'-W-, and —alkylene—J—alkylene'-NMe-alkylene"—
NMe-alkylene™-W-—;

W has the structure of:

i“eﬂ;ﬂ@f*f

NH
07 NH,

U has the structure of:
CO,H

Ay

each J and I' independently have the structure of:

i /E‘LL res\ i /‘771 or \;V\ i
N N O N
% H , H , H ¢
or L is absent, Y is methyl, Rs is CORg, and Rg is -NH—(alkylene-O),—
NH-; and

w

each n, ', n", n™ and n"" are independently integers greater than or equal
to one;
wherein Formula (XXXVII) corresponds to:

Rs

(XXXVIT)
R1\N Ro
HR
*0

A is optional, and when present is lower alkylene, substituted lower alkylene,

wherein:

lower alkenylene, substituted lower alkenylene, 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, -O-, -O-(alkylene or substituted alkylene)-, -S-, -S-
(alkylene or substituted alkylene)-, -S(O)- where kis 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(O)O-, -S(ONXNR’)-, -NRHC(O)NR’)-, -NRIC(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’)2-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 alky]l;
SR R

o . S [\ OR
i ‘}ﬁ:,"'\)i(i %)K;(" x, %AF;’ i&' %/'L\O}‘"Or

o
+N

)\J

N,

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

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;

wherein R; and/or R, is an anti-prostate-specific membrane antigen (¢PSMA)

antibody; and
R3 and R4 are each independently H, halogen, lower alkyl, or substituted lower

alkyl, or R3 and R4 or two R3 groups optionally form a cycloalkyl or a
heterocycloalkyl.

5. The method of claim 4, wherein the derivatized dolastatin analog
comprises at least one oxime containing amino acid having the structure of Formula

(VIID), (IX), (X), (XI), (XII), or (XIII):
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6. The method of claim 4, wherein the dolastatin analog is contacted with

the reagent of Formula (XXXVII) in aqueous solution under mildly acidic conditions.

7. A compound comprising Formula (XXV), (XXVI), (XXVII), (XXVIID),
(XXIX), or (XXX), wherein the compound is an aPSMA antibody conjugated to a
dolastatin, wherein the conjugation occurs via a non-naturally encoded amino acid in the
antibody, wherein Formula (XXV), (XXVI), (XXVII), (XXVIID), (XXIX) and (XXX)

correspond to:
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wherein:
Z has the structure of:
Rs
;YKAr
Rs ;
Rsis H, CO,H, C;-Cgalkyl, or thiazole;
Rgis OH or H;
Ar is phenyl or pyridine;

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;

wherein R; and/or R; is an anti-prostate-specific membrane antigen (aPSMA)

antibody;

R.is H, halogen, lower alkyl, or substituted lower alkyl;

R; is C;-Cealkyl or hydrogen;

L, L1, La, L3, and L4 are each linkers selected from the group consisting of a
bond, —alkylene—, —alkylene—C(O)-, —alkylene—J—, —(alkylene—O),—alkylene—
, —(alkylene-Q),~alkylene—C(O)-, —(alkylene-O),—J-, —(alkylene—-O),—J—
alkylene—, «(alkylene—Q0),—(CH2),—NHC(O)—(CH5)p—C(Me)»—S—S—(CHa2)y—
NHC(O)—(alkylene-O),~—alkylene—, —(alkylene—-O),—alkylene—W—, —
alkylene-C(O)-W-, —(alkylene—-O),—alkylene—J—, —alkylene'-J—(alkylene—
O),—alkylene—, —(alkylene—O),—alkylene—J-alkylene', —J—(alkylene-O),—
alkylene—, —(alkylene-O),—alkylene—J—(alkylene-O), -alkylene—J'—, -W—, —
alkylene—W—, alkylene'-J—(alkylene—NMe),—alkylene—W—, —J—(alkylene—
NMe),—alkylene—W-, —(alkylene—O),—alkylene—U—-alkylene—C(O)—, —
(alkylene—O),—alkylene—U-alkylene—; —J—alkylene—NMe-alkylene'-“NMe—
alkylene"-W-, and —alkylene~J-alkylene'-NMe-alkylene"-NMe—alkylene"'—
W—;

W has the structure of:
& 1« Ji L o

NH
07 NH,

U has the structure of:
CO,H

Wii

each J and J' independently have the structure of:
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i /'15- fs ~ i /L‘s_ or é’é ~ i
N N O N
% H , H , H ¢ :
each n and n' are independently integers greater than or equal to one; and

each Ry is independently selected from the group consisting of hydrogen,

halogen, alkyl, NO,, CN, and substituted alkyl.

8. A compound comprising Formula (XXXI), (XXXII), (XXXIII),
(XXXIV), (XXXV), or (XXXVI), wherein the compound is an aPSMA antibody
conjugated to a dolastatin, wherein the conjugation occurs via a non-naturally encoded
amino acid in the antibody, wherein Formula (XXXI), (XXXII), (XXXIII), (XXXIV),
{(XXXV) and (XXXVI) correspond to:
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wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene,

lower cycloalkylene, substituted Jower cycloalkylene, lower alkenylene,

259




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 kiis 1, 2, or 3, -S(O)x(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)-
» -NR)C(O)O-, -S(ON(R’)-, -NR)C(ON(R’)-, -N(R)C(S)NR")-
, -N(R)S(O)N(R’)-, -N(R’)-N=, -C(R’)=N-, -C(R*)=N-N(R’)-, -C(R")=N-
N=, -C(R*)2-N=N-, and -C(R’),-N(R’)-N(R’)-, where each R’ is independently
H, alkyl, or substituted alkyl;
Z has the structure of:

Re

;Y\A r

Rs ;
Rs is H, CO.H, C;-Cgalkyl, or thiazole;
Rgis OH or H;
Ar is phenyl or pyridine;
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;
wherein R; and/or R» is an anti-prostate-specific membrane antigen (0PSMA)
antibody;
R4i1s H, halogen, lower alkyl, or substituted lower alkyl;

Ry is C;-Cgalkyl or hydrogen;
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L, L1, Ly, L3, and L, are each linkers selected from the group consisting of a
bond, —alkylene—, -alkylene-C(O)—, —alkylene—J—, —(alkylene—O),—alkylene—
, —(alkylene~O),—~alkylene—~C(O)-, —(alkylene—O}),~J—, —(alkylene~O),~J—
alkylene—, —(alkylene—O),—(CH,),—NHC(O)—~(CH,),—C(Me),—S-S—(CH,),—
NHC(0)—(alkylene—0),~—alkylene—, —(alkylene—O),—alkylene—W—, —
alkylene-C(O)-W-, —(alkylene-O),—alkylene—J—, —alkylene'-J—(alkylene—
O),—alkylene—, —(alkylene~O),—alkylene—J-alkylene', —J—(alkylene—~O)—
alkylene—, —(alkylene—O),—alkylene-J—(alkylene—O),'-alkylene—J'—, ~-W—, —
alkylene-W-, alkylene'-J—(alkylene-NMe),—alkylene~W-, —J—(alkylene—
NMe),—alkylene—W—, —(alkylene—QO),—alkylene—U-alkylene—C(O)—, —
(alkylene-O),—alkylene—U—-alkylene—; —J—alkylene-NMe-alkylene'-NMe—
alkylene"-W-, and —alkylene—J-alkylene'-NMe—alkylene"-NMe-alkylene™'—

R 2
L R
"

NH
07 NH;

U has the structure of:

O.H
H
YNb\Nj\;
o H

each J and J' independently have the structure of:

glj\”}‘c és‘\uj\o/i‘t or ;\Nj\;‘

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

D has the structure of:
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each Ry 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”)a, -
(alkylene or substituted alkylene)-C(O)SR”, -(alkylene or substituted
alkylene)-S-S-(aryl or substituted aryl), -C(O)R”, -C(0O),R”,

or -C(O)N(R”),, wherein each R” is independently hydrogen, alky],
substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy,
aryl, substituted aryl, heteroaryl, alkaryl, substituted alkaryl, aralkyl, or
substituted aralkyl;

each Z] isa bOIld, CR17R17, O, S, NR’, CR17R17-CR17R17, CR17R17-O, O-

CRy7R17, CR17R 17-S, S-CR 7R, CR17R17-NR’, or NR’-CR 7R 7;
each R’ is H, alkyl, or substituted alkyl;

each Z, is selected from the group consisting of a bond, -C(O)-, -C(S)-,

optionally substituted C;-C; alkylene, optionally substituted C;-Cs
alkenylene, and optionally substituted heteroalkyl;

each Z; are independently selected from the group consisting of a bond,

optionally substituted C;-C;4 alkylene, optionally substituted C;-Cs4
alkenylene, optionally substituted heteroalkyl, -O-, -S-, -C(O)-, -C(S)-,
and -N(R")-;

(1=}
D
(80}




each T5 is a bond, C(R*’)(R"), O, or S; with the proviso that when T3 is O or
S, R*’ cannot be halogen;

each R’ is H, halogen, alkyl, substituted alkyl, cycloalkyl, or substituted
cycloalkyl;

m and p are 0, 1, 2, or 3, provided that at least one of m or p is not 0;

®)
)

W N (b) (h)
i .:u\n
yd C\_ E ) é(b) /L=C\—§ 0} c——o-—é (t)
M,is @ Rj ) (d) R4 1{4 (a)z’ @ R4
(®)
i (b)
®)
(©)] .V, V. R, ' J"J Fs
| /¢  {=c S ®) O-—C—-g (b)
L—b—é . R/C\—-C\--—é ® / I
‘%7/ b R R, JJ‘r R e o
@ @ @ i (a) Jor
)
POy R;
\s—c—é ®)
Vi
@ , where (a) indicates bonding to the B group and (b) indicates

bonding to respective positions within the heterocycle group;

(b) (b) (b) (b)
M; s <a)‘%/“ £ m“( C—f(b’ (a?{ R (af*s/c_s—é
g—cié ®
3

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

indicates bonding to respective positions within the heterocycle group;
()

®) ®) o o
| R,—(I:—c=§ ®) (I,_ _g
/C—é(b) Pt —® I }JJ C}; ®
M, is (a)'??? (a)‘s? Ry R , ) @ @ or
(b)
T
S—C==5 (b)
=

@ where (a) indicates bonding to the B group and (b) indicates
bonding to respective positions within the heterocycle group;
each Rg is independently selected from the group consisting of C;-Cs alkyl,

C;-C¢ alkoxy, ester, ether, thioether, aminoalkyl, halogen, alkyl ester, aryl

S
N
(]




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, 10 or 11; and
each R4 is independently selected from the group consisting of hydrogen,

halogen, alkyl, NO,, CN, and substituted alkyl.

9. The compound of claim 8, comprising Formula (XXXI-A):

Me Me Me
]wrﬂj?w
Sl N L N
B< /’\IIN N : N Me

ved N COKEA)

Ry R,

10. A compound of claim 1 of Formula (VIII), wherein;
A is arylene;
B is absent;
R is alkyl;
R, is residues 1-115 of SEQ ID No. 9 and R, is residues 117-444 of SEQ ID No.
%
Rz and Ryare H,
Z has the structure of:
R
r‘é\y/\Ar
Rs ;
wherein
Rgis H;
R; is thiazole;
Ar is phenyl;
R7 is C;-Cealkyl;
L is (alkylene-O)n-alkylene-.
11. The compound of claim 10, wherein
A is phenyl;
R is methyl;




R; is methyl; and
in L, nis 3 and alkylene is -CH,-CH,-.

12. A oPSMA antibody wherein the heavy chain is a compound of claim 10 or claim 11,
and the light chain is SEQ. ID. No. 1.

13. A pharmaceutical composition comprising the compound of any one of claims 1 to 3
and/or claims 7 to 11 or the dPSMA antibody of claim 12.

14. A pharmaceutical composition of claim 13, wherein the pharmaceutical composition
comprises a pharmaceutically acceptable carrier, excipient or binder.

15. The use of a compound according to any one of claims 1 to 3 and/or claims 7 to 11 or
the aPSMA antibody of claim 12 for the manufacture of a medicament for the treatment of prostate

cancer.

16. The compound according to any one of claims 1 to 3 and/or claims 7 to 11 or the
oPSMA antibody of claim 12 for use in the treatment of prostate cancer.
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