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WHAT IS CLAIMED IS:
1. A compound comprising Formula (VIII) or (IX):

o \)L ) "
R..2N R o A Me OMe O ;
Y T T Me Me MeQ g VID
o Z

OMe O rAr )
O

wherein:
A is optional, and when present is loweNalkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloNkylene, lower alkenylene, substituted
lower alkenylene, alkynylene, lower hetetgalkylene, substituted heteroalkylene,
lower heterocycloalkylene, substituted lowe™Ngeterocycloalkylene, arylene,
substituted arylene, heteroarylene, substituted hi\eroarylene, alkarylene,
substituted alkarylene, aralkylene, or substituted afylkylene;

B is optional, and when present is a linker selected from (kg group consisting of lower

-CON(R’)-(alkylene or substituted atkylene)-, -CSN(R’}-, ~-CSN(R)-(alky

substituted alkylene)-, -N(R*)CO-(alkylene or substituted alkylene)-,

-NR)C(0)O-, -S(OINR’)-, -NRIC(OINR)-, -NRIC(EN(R')-,

-NERISOYNR)-, -N(R’)-N=, -C(R*)=N-, -C(R’}=N-N(R*)-, -C(R’)=N-N=,
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-C{R")3-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;

Ry is H, an amino protecting group, resin, at least one amino acid, polypeptide, or

polynucleotide;

10

R; is H, CORg, C;-Cya¥cyl, or thiazole;
Rpis OH;
Ry is OH or H;
15 Ar is phenyl or pyridine;
R7 is Ci-Cgalkyl or hydrogen;
L is a linker selected from the group conNgting of —alkylene—, —alkylene-C(O}~, -~
(alkylene-O)n—alkylene—, —(alkylene—ON—alkylene-C{O)—, —(alkylene-O),—
(CHz)p~NHC(O}HCHy)p—C(Me)—S—S—{O2)r—NHC(O)(alkylene—O)yu—
20 alkylene—, —(alkylene-Q)p-alkylene-W-, —allN{ene—C(0)-W—, —(alkylene—O)y—
alkylene-U-alkylene—C(Q)—, and —{alkylene-0O),

W has the structure of®

alkylene—U—alkylene—;

o)
j\MeTMGH /@/\Ok;
TN Ny
* H 5 i H

NH

O)\NHQ .,

U has the structure of:
CO.H
O

H
25 0] ; 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.
2. The compound of claim 1, wherein R, is 4 polypeptide.

The compound of claims 2, wherein the polypeptide is an antibody.

5 4, \ '~ The compound of claim 3, wherein the-antibody-is an anti-CD70 (a«CD70)
antibody.
5, T compound of claim 4, wherein the aCD70 antibody comprises one or

more non-naturally é&Qcoded amino acids.

6. The compound of claim 4, wherein the aCD70 antibody comprises at [east one

10 and no more than ten non-t\turally encoded amino acids.

7. The compound &f claim 1, wherein R; is a polypeptide.

8. The compound of cgims 7, wherein the polypeptide is an antibody.

9. The compound of clainN3, wherein the antibody is an aCD70 antibody.

10,  The compound of claim 9, ¥herein the aCD70 antibody comprises one or

15 more non-naturally encoded amino acids.

11.  The compound of claim 9, whereiNthe aCD70 antibody comprises at least one

and no more than ten non-naturally encoded amino

12, The compound, or salt thereof, comprisitg Formula (X)), (XI), (XII) or (XIII):
Me
Lz_f?s
Ry
- M
R E ) \)J\
N
Y [ _N
B\
') MéANEe Me OMe O
Rz 3
RNRE
HN-.R'l
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Me

Me IVIe
Me
H
. I(N\)L QrJ\VNli’“
| N~L
Me O Me OMs O OMe O
¢ O s e ® YA Re R2 Ry
NH
" [_1 OR (XD
@~ M € } R3
WO Me Me ? 4R
M H wH N H NeoB 0
e‘\
\ - N - N N—Ls \l/
Me W .~ Me OMeO OMe O H R

Me Me MeO NH
Ly o Z
Q’ Vo~_-Me OMB Me
H ’
RuzN H 8 an
he Ly—N \.)J\N N Me
B [ R, \O é« Me OMeO

J
Me
HN.- j;(
Ry
e OMeO
Me Me

O Z ;
7 Ou /\ I‘\ﬂe OMe O OMeO Ry Ry
o NH
Me MRl e
R
L NI ®
N~ Y
/\ Me OMe O i / R
Rs
Me J
@]

Me Me
Ry © /"\M Me OMe O OMe O

Me ) Ar” Rg
wherein:
A 13 oplional, and when present is lower alkylene, substituted Jower alkylene, lowe
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted

lower alkenylene, allcynylene, lower heteroalkylene, substifuted heteroalkylene,
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lawer heterocycloalkylene, substituted lower heterocycloalleylene, 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
lkenylene, lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-
(a
S(O)N\where k is 1, 2, or 3, -S(O)(allkylene or substituted alkylene)-, -C(O)-,
-C(O)-(aXgylene or substituted alkylene)-, -C(S)-, -C(8)-(alkylene or substituted
10 alkylene)-, W(R")-, -NR’-(alkylene or substituted alkylene)-, -C{O)N(R"}-,
-CON(R")-(alRylene or substituted alkylene)-, -CSN(R")-, -CSN(R’)-(alkylene or
substituted alkyleNe)-, -N(R)CO-(alkylene or substituted alkylene}-,
“N(R")C(O)O-, -S(ON(R")-, -NRIC(ONR?)-, -NR"IC(SN(R’)-,
-N(RIS(ONN(R)-, -NRR®)-N=, -C(R")=N-, -C(R")=N-N(R’)-, -C(R*)=N-N=,
15 -C(R’),-N=N-, and -C(RNN(R")-N(R’)~, where each R’ is independently H,
alkyl, or substituted alkyl;
R is H, alkyl, substituted alkyl, cycldatkyl, or substituted cycloalkyl,

lene or substituted alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -

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

20 R; is OH, an ester protecting group, resin, at Rast one amino acid, polypeptide, or
polynucleotide;

R3 and Ry are each independently H, halogen, loweNalkyl, or substituted lower alky),

or R3 and R4 or two R; groups optionally form a c¥loalkyl or a heterocycloalkyl;

v

7 has the structure of:

Re
"JSYJ\Ar
Rs

25 i
© Rsis H, COyH, C,-Cgalkyl, or thiazole,
Rg is OH or H; _
Ar is phenyl or pyridine;
Rz is Cy-Cealkyl or hydrogen;
30 Li, La, Ls, and Ly are each linkers independently selecied from the group consisiyg of

a bond, —alkylene—, —(alkylene—QO)—alkylene—J—, —alkylene'-J—(alkylene—O),—
alkylene—, —J—(alkylene—Q),~allcylene—, —(alkylene—O),—alkylene—J < alkylene—

O)n—alkylene-I'-, —(alkylene-—-O)—alkylene—J-alkylene'-, -W—, —alkylene—W—,
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alkylene=J—(alkylene-NMe),—alkylene—W—, —I—(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®

Me. .Me / j\
LA A T
T

X
5 0% “NH, :
cach J and J' indepyndently have the structure of:
»LLL/?LN/-L /‘l‘a. or ;{\Ni@‘,
H ' H s and
each n and n' are independenNy integers greater than or equal to one,

10

13, The compound of claim 12, wheNin R; is a polypeptide.

14, The compound of claims 13, whereit\the polypeptide is an antibody.

15, The compound of claim 14, whercin the Yatibody is an aCD70 antibody.

16.  The compound of claim 12, wherein R; is a Nolypeptlide,
15 17.  The compound of claims 16, wherein the polype\tide is an antibody.

18.  The cbmpound of claim 17, wherein the antibody is Wao «CD70 antibody.

19. A method for derivatizing a dolastatin analog compridpg Formula (1), (I1I),

(IV), (V), or (VI), the method comprising contacting the dolastatin analdy with a reagent of
Formula (XXXVII), wherein Formula (T), (111), (IV), (V), or (V1) correspond
Me~_-Me Me Me
L “\j\ <H
Y/ I\|I : l\l! N Me @
R A OM
7 9] M/"-Me Me e O MeO N‘H

20 0 Z ;
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NH
Z
(1IN
NH
z ;
{v)
Ly
v
Lg'——;}l H
R O /\ Me OMe O
L
\('1 Me_-Me ONIe
H wH (V)
i .

\ :
0 M
R ME/\M e OMeON1
J _
Me._.-Me
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NH HN—L, D

wherein;
Z has the structure of:

Re

¢ \H\Ar

Rs
5 Rs is H, CORg, C;-Cgalkyl, or thiazole;
Rgis OH or —NH—(alkylene—Q)n—NHz;
R is OH or H;
Ar is phenyl or pyridine;
Ry is Cy-Cq alkyl or hydrogen;
10 Y is NI—O— or methyl;

15 alkylene—C(O)}-W-, —(alkylene-0),-alkylene—J—, —alkylene'-J-(alkyldge—O),—
alkylene—, —(alkylene—O}—alkylene—J-alkylene', —-J(alkylene—O),—alkyldge— —
(alkylenc~-O)q-alkylenc-J—(alkylene—O),"-alkylene—F'—, —W—, —alkylene—W.
alkylene'—J— (alkylene-NMe),—alkylene—W—, and J-- (alkylene-NMe),-alkylend\
W—, —(alkylene—O)—alkylene—U-alkylene—C(0O)—, —(alkylene—O)—alkylene—U-
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alkylene—; —J-alkylene—NMe—alkylene"“NMe-alkylene"-W-, and —alkylene—J—

alkylene'-NMe-alkylene"-NMe-alkylene™'—-W—;
W has the structure of:

N

Ej\H}'zl f\ﬁ'io or ef\uj}\‘;’

or L is absent, Y is methyl, Rs is\CORy, and Ry is ~NH~(alkylene—-0),—NHa;
10 and

ih

each n, n', n", " and n"" are independytly infegers greater than or equal to
one;

wherein Formula (XXXVII) corresponds (o:

Ra
P o
H Ry )

15 wherein:

A is optional, and when present is lower alkylene, substituted lowerlkylene, lower
alkenylene, substituted lower alkenylene, arylene, substituted aryleNe,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarMgne,
aralkylene, or substituted arallkylene;

20 B is optional, and when present is a linker selected from the group consisting ofNpwer
alkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylene, -O-, -O-(alkylene or substituted alkylene)-, -S-, -S-(alkylene or
substituted alkylene)-, -S(Q}- where k is 1, 2, or 3, -S(O)x(alkylene or substituted
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alkylene)-, ~-C(Q)~, -C{0O)-(alkylene or substituted alkylene)-, -C(8)-, -C(8)-
{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)-, -NR"YCO-(alkylene or substituted
3 alkylene)-, -N(RC(O)O-, -S(OWNR")-, -NRIC(O)N(R)-, -NRYC(S)N(R")-,
NRISOUN(R)-, -NR")-N=, -C(R*}=N-, -C(R*)=N-NR")-, -C(R")=N-N=,
-Q(R)2-N=N-, and -C(R"),-N(R")-N(R")~, where ecach R’ is independently H,
alkyMN\or substituted alkyl;
eacINR’ is independently H, allcyl, or substituted alkyl;

% 5 O/__—\O ORI .‘j\RI T' 1
" N 1.
%&%"X\f ¥ g N o

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

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

R, is OH, an ester protecting group, resi\, at least one amino acid, or polynucleotide;
15 and

R and R4 are each independently H, halogen, }ywer alkyl, or substituted lower alkyl,

or R3 and R4 or two R; groups optionally forr\a cycloalkyl or a heterocycloalkyl,

20.  The method of claim 19, wherein the derivatidd dolastatin analog comprises
at least one oxime containing amino acid having the structure oNJormula (VIII), (IX), (X},

20 (XD, (XID), or (X1II):

=]

Me~_.-Me OME Me
H \\H

/L\ N .

oy "

R\fN Rz O .~ Me OMeO

Me Me MeO
Bsa 0o
Ry~J_ R4
R Ry
HN.

Ry
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MeN\)J\ ﬁ\w % r\Ar i

/\ Me OMe C OMe O

R3 Rs 1
e A NH
] | R4
YO

R; G A~ Me OMeO

L—Nﬁiﬂ%%

Me

Me Me
y N
e
N 7

O Me OMe O
e Ma e ® Rz Ry
- NH
Me «_-Me Me Me A Rs
LA e i on
Me. N N =
b TN T

Me

R 0 A~ Me OMe O
! Me Me MeO }'N‘H

Ly o z
o Me~_-Me OME Me
’ H wH
R\I'PN . N AL N
B N Y £
~ R, O A~ Me OMeO
. A e,Q e Mo
J 0
RM‘% Mew Me  Me Me
HN \ H H
R1 N N
LN : N
R;, O A~ Me OMeO
" 7 Mé Me e0
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/\. Me OMe O OMEO

Rz ‘?1
5 NH -
L
W Me  Me 1R Lg,
H Me We @ A R
Me- N oH N H N 3
N Nho Y
. Me OMeO
7 OpApMe OMe OMe O, i
J
Me Me Me
H y e Me p @
Me- N AL A N
|}l H N—L4
R ~ OMe O
7 Y ne Me ® OMe O Rg

21.  The method & claim 19, wherein the dolastatin analog is contacted with the

reagent of Formula (XXXVII) 1§ aqueous solution under mildly acidic conditions.

22, A compound compriyng Formula (XXV), (XXVI), (XXVII), (XXVIID),
(XXIX), or (XXX):

. Me Me \ie
H Ho I\ [y Me
" );/\J,N;/L\r?1 Ns N N Me
16/n || =
% R, O Me \OMe O
o N~R1 Tome Me T N MeO NH XXV)

R4 o z

0

,/\ Me OMe O OMeO < (XXVD
O
(R1e ;
o “J\ rmrqr'\r -
/\ Me OMe O OMe O
H
X N. L1
(R16)n'u_'v, H Me Y
- N.
REE R L'—NIH/
.0 Ry Ry /\ Me OMe O OMe O
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Me Me ONIe Me Me 0
M PP N y
B
‘?‘ I: ) [ N7l
Me R

R Me OMe O OMe O
T M A Rg Rq
HN Ry
b, = (XX VIO
Me- N N N
: — R
I E \I/Y ﬁ Ly Righn
Ry O Me CMeO OMe O
Me Me Ar Rg
L——Nﬂ I\\Arr e
/\ Me OMeO
NH
N L o Z
Rsg) —(ﬁ/ e MenyMe Moy
"Le< N, ¥ W Me (XXIX)
R1 3_[}| H f?l N Me
R;, O .~__Me OMeO
0" Ry 7 Qe Me e e MeG NH
J O
\ Jﬂ
L4—r?1 N N Me
Ry O /\ Me OMe O
) MeO NH
0 ;
Me
”\* rr\rqﬁ'w
/\ Me OMe O OMeO
Rs rR1
, HN, R,
|—1 H
Me Me R
Me H O 40
N ,
N—L; (R1s) (HXX)
R7 O /\ Me OMe O OMe O H
Ar Rs
Me Me J
I\Me Ve H o
N N N
\ (T N,
7 O /\ Me OMe O OMe O H
Ar Rs
wherein:

7 has the structure of’
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Rg
eﬁ\H\Ar
Rs :
Rs is H, CO,H, C¢-Csallkyl, or thiazole,
RyisOHor H;
Ar is phenyl or pyridine;
5 R, iNH, an amino protecting group, resin, at least one amino acid, polypeptide, or
olynucleotide;

R; is OH, W\ ester protecting group, resin, at least one amino acid, polypeptide, or
polynucleNgide;

R4 is H, halogenNower alkyl, or substituted lower alkyl;

10 R is C-Cgalkyl or Nydrogen;

L, L;, Ly, Ls, and L ar\each linkers selected from the group consisting of a bond, —
alkylene—, —alkylene—§((0)-, —alkylene—J—, —(alkylene-Q),—alkviene—, —
(allylene-O)q—alkylene-X(0)-, —(alkylene—0),—J—, —(alkylene-0),~J-alkylene—,
—(alkylene—O)—(CHa),—NEC(O){CHy)p—C(Me }—S—S—(ClIp)»—NHC(O)-

15 (alkylene—-O)ym—alkylene—, {(alylene—O)—alkylene—W—, —alkylene~C(OQ)-W~—, —
(alkylene—O)—alkylene—J—, —allkyRne'-I—(alkylene~O),—alkylene—, —(alkylene—
O)nalkylene-J-alkylene', -J{(alkyleNg—O),—alkylene—, —(alkylene-0)y—
alkylene-J—(alkylene—-0),-alkylene~I'-N\-W—, —alkylene—W-, alkylene'-J—
(alkylene-NMe)—alkylene—W—, —J{alkyleRe-NMe)—allylene—~W—, —(alkylene—

20 O)p—-alkylene-U-alkylene—C(Q)—, «(alkylene—Q)—alkylene—U-alkylene—; —J—
alkylene-NMe-alkylene"NMe-alkylene"~W-—, ai —alkylene—J—alkylene'NMe—
alkylene"-NMe-alkylene"~W-;

W has the structure of'
5y LN Jl o
N H
0% "NH, ;
25 U has the structure of:
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COM

A,

esch J and I' independently have the structure of:

Ej\ﬁﬁa | fxmio;a . j\ﬁif’.

25. aim 24, wherein the antibody is an aCD70 antibody.
10 26.  The compound of claily 22, wherein R, is a polypeptide.
27, The compound of claims X, whercin the polypeptide is an antibody.
28, The compound of claim 27, wihgrein the antibody is an aCD70 antibody.

29, A compound comprising Formula
(XXXV), or (XXX VI):

Me
H
R: fo,a\ PN LT \)L I\’W
) /\ Me OMeO
/‘N\
z

XXI), (XXXID), (XXXIID), COXKIV),

R4 Re
15
Me Me
y IW
e
N : Ar
Ry OM /\ Me OMe O OMeO
|_ Rz Ra H
s fB\ N-—
D A
R4 Ri
0 R,
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JWH
= | ﬂ/ Z
CMe O
H Rz Ra e
N ~ /B\ /L1
R4 R4A D Me Me - GOXXII)
Rz o .
Ls— N Nz
R, /\ Me OMe O OMe O )
Me Me
ie-
Rz ¢ OMe O OMeO
L Ra Rs
I _ B N.
e Me D AR Ry (XXX
4
Iw O\)ﬁr o
/\ Me OMe O OMeO

Me
Lz—w ]:ﬁr
Ry Me OMeO .
H RaRs
- ~B- L—,_
R :EéA D~ Me-_Me
‘ H
R; O XXXV
R O,

e OIVleD

IML .

/\ Me OMe 0
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R PeR AR PeT

Ry Qe OMeQ Re
Lis B A H
Me m e . O D A:‘z R,
Me\w ) ' NIiH_LS 07 "R,
R7 Oue e OMe O, Rs (XXXVI)
Me~_Me we . o J
Me - NIW N rLH_ Ly
Ry Me OMe OAr Re
wherein:
Z has the structure of®
Ry
ves\(t\Ar
5 Rs :
Ry is H, CO,H, C;-Cgalkyl, oNhiazole;
Rsis OH or H;
Ar i phenyl or pyridine;
R is H, an amino prolecting group, resin, al lefst one amino acid, polypeplide, or
10 polynucleotide;

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

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

Ry is C;~Cgalkyl or hydrogen;

15 L, Ly, Ly, L3, and Ls are each linkers selected from the group con¥sting of a bond, —
alkylene—, —alkylene—C(Q)-, —alkylene~J—, —(allcylene—O),—alk¥ene—, —
(alkylene-O)y—alkylene-C(0)—, —(alkylene~O)y—J-, ~(alkylene—O)NJ-alkylene-,
~(alkylene~0)i—(CHz)y—NHC(O)~{CHa)n—C{Me)2—S~8—~CHa)p-NHYO)~
(alkylene-O)pu—alkylene—, ~(alkylene—O)q—alkylene—W-, ~alkylene-C{ONW—, —

20 (alkylene-0)y-alkylene—J—, —alkylene'-J—-(alkylene~O),~alkylene—, —(alkyler
O)q-alkylene—J-alkylene', ~J—(alkylene-0),—alkylene~, —(alkylene-O),~
alkylene—J—(alkylene—QO), -altkylene—J—, —-W—, —alkylene-W—, alkylene'-J—
(alkylene-NMe)—alkylene—W-, —J—(alkylene-NMe),—alkylene—W—, <(alkylene—
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O)p—alkylene~U-alkylene—C(O)-, {alkylene—O),—alkylene—U-alkylene—; —J—
allylene-NMe—alkylene'-NMe-alkylene"-W—, and —alkylene-J-alkylene'-NMe—
alkylene"-NMe-alkylene™—W—;

1,

Me, Me o

NH
0% "NH,

5 U has the s\ucture of!

each n and n' are independently integers

10 D has the structure of:
R‘l? R17 ""‘TV
Riz~7 244 7 2 N’Z"N N.
©o s g
W 2N , & 1 2N ’ %y zZ T oy 3f ’
17 _Ts

R N. R N._ A
T YRt g,

'?lfM4fN\,f‘j c;?L,szx/'N g
R17/T3 ’ R11'/1-3 ’
H §
N = §'£ l \'_._
E_ P ‘ z Lz
¥ »H

each R;7 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
15 oxide, substituted polyalkylene oxide, ary], substituted aryl, heteroaryl,
273
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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(Q),R”, or -C(O)N(R™),, wherein each R” is
independently hydroéen, alkyl, substituted alkyl, alkenyl, substituted alkeny],
alkoxy, substituted alkoxy, aryl, substituted aryl, heteroaryl, alkaryl,
substituted alkaryl, aralkyl, or substituted aralkyl;

ted heteroalkyl;
each Z3 are independen¥y selected from the group consisting of a bond, optionally
substituted C-Cy alkyNXne, optionally substituted C;-C4 alkenylene, optionally
, -8-, -C(0)-, -C(8)~, and -N(R*)-;

or 8; with the proviso that when T; is O or S,

substituted heteroallkyl, -
cach T is a bond, C(R7)(R™),
R’* cannot be halogen,;

each R’" is H, halogen, alkyl, substituihd alkyl, cycloalkyt, or substituted

cycloalkyl,
m and pare 0, 1, 2, or 3, provided that at leaX one of m or p is not 0;
(b) o
T T F o
c— s i
. ~ ‘i{ é ® '?z’/c\ C\ E(b) %/C——ﬂ;‘—é () LQ,
M, is ®) 3 , @5 Ron @ Koo
() )
) WA (?\!J‘ R3 ®
R cI:——c—g (b N%— /—E ®)
v ra I
POR M * wan RV
(a) () {a) , Or

indicates bonding to the B group and (b) indicates bonding to respectivg positions

within the heterocycle group;
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®) () ) )
T T /“’g T : s
C— () c—C—s(b) C—0—5(b) c—s8—51b)
Ma; is {a}‘?7?/ 3 , (a)a/ \Rq {a)‘zz;/ : (5;77;/ , or

{b)

anS Ry

clzf—*-c/—é (b)

I\

R,

® | where (a) indicates bonding to the B group and (b) indicates
onding to respective positions within the heterocycle group;
) ) o )
N T R:—fi-'——C'—Té ) T—c=§ {b)
\

=50 /c\—?—_.—_z ) Y
,<af7v LT o , o

5 or @ , wher\(a) indicates bonding to the B group and (b) indicates
bonding to respective pdgitions within the heterocycle group;
each Ry is independently seleded from the group consisting of C,-Cg alkyl, C1-Cs
alkoxy, ester, ether, thioether,\yminoalkyl, halogen, alkyl ester, aryl ester,
amide, aryl amide, alkyl halide, Nyl amine, alkyl sulfonic acid, alkyl nitro,
10 thioester, sulfony! ester, halosulfony\ nitrile, alkyl nitrile, and nitro;
Gis0,1,2,3,4,5,6,7,8,9,100r 11; and
each R ¢ is independently selected from the group\onsisting of hydrogen, halogen,
alkyl, NO,, CN, and substituted alkyl.

3¢ The compound of claim 29, wherein R; is a polyReptide.

15 31.  The compound of claims 30, wherein the polypeptid\is an antibody.
32.  The compound of claim 31, wherein the antibody is an oqD70 antibody.
33.  The compound of claim 29, wherein R» is a polypeptide.
34.  The compound of claims 33, wherein the polypeptide is an antibddy.
35.  The compound of claim 34, wherein the antibody is an cCD70 antibd{dy.

20 36.  The compound of claim 29, comprising Formula (XXXI-A):
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or 22-36 and a Xparmaceutically acceptable carrier, excipient, or binder.




Claims

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

(VIII)

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)x- where k is
1, 2, or 3, -S(O)(alkylene or substituted alkylene)-, -C(O)-, -C(0O)-(alkylene or
substituted alkylene)-, -C(S)-, -C(8)-(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)-,
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-N(R")CO-(alkylene or substituted alkylene)-, -N(RYC(O)O-, -S(O)N(R’)-,
-NRC(OIN(R)-, -N(RNC(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
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;
R3 and R4 are each independently H, halogen, lower alkyl, or substituted lower alkyl,
or Rj and R4 or two R3 groups optionally form a cycloalkyl or a heterocycloalkyl;
Z has the structure of’
Rg
‘TT‘\KJ\Ar
Rs ;
Rs is H, CORg, C;-Cgalkyl, or thiazole;
Rg is OH;
Rg is OH or H;
Ar is phenyl or pyridine;
Ry is C;-Cgalkyl or hydrogen;
L is a linker selected from the group consisting of —alkylene—, —alkylene—C(O)—, —
(alkylene-O),—alkylene—, —(alkylene—-O),—alkylene—C(O)—, —(alkylene—0O),—(CHa),—
NHC(O)-(CH;),—C(Me),—S—-S—(CH;)p»—NHC(O)—(alkylene-O),~—alkylene—, —
(alkylene—-O),—alkylene—W—, —alkylene-C(O)-W-, —(alkylene-O),—alkylene—U-
alkylene—C(O)-, and —(alkylene-O),—alkylene-U-alkylene—;
W has the structure of:

257




ﬁ""ﬁﬁ@”*f

U has the structure of:
CO,H
]
H
0 ; and

III LLLL]

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 R, is a polypeptide.
3. The compound of claim 2, wherein the polypeptide is an antibody.

4, The compound of claim 3, wherein the antibody is an anti-CD70 (oCD70)
antibody.

5. The compound of claim 4, wherein the oCD70 antibody comprises one or more

non-naturally encoded amino acids.

6. The compound of claim 4, wherein the CD70 antibody comprises at least one

and no more than ten non-naturally encoded amino acids.
7. The compound of claim 1, wherein R; is a polypeptide.
8. The compound of claims 7, wherein the polypeptide is an antibody.
0. The compound of claim 8, wherein the antibody is an oCD70 antibody.

10. The compound of claim 9, wherein the aCD70 antibody comprises one or more

non-naturally encoded amino acids.

11.  The compound of claim 9, wherein the aCD70 antibody comprises at least one

and no more than ten non-naturally encoded amino acids.
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12.  The compound, or salt thereof, comprising Formula (X), (XI), (XII) or (XIII):

X)

Me Me
H Me H 0
Me. N N
I : h ﬁ"LZ
Me O .~ Me OMeO OMe O
© U ME Me T T ® “Ar” Re Rz Ry
NH
0 XD
M M Ly R4 R
e e 3
S P
“ N X
M : Y
Me O .~ Me OMeO R
M& M
LZ_N -
R o .~ Me OMe O
7 Me Me MeO NH
z
{(XID)
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/\ Me OMe O

1 Ry
Me ; i 3 R3
jﬁr ?ﬂr% fyb ™
r'L NYB
OMeO R

/\ Me OMe O

M
Me Me o € Me Me o
H\)]\ oH N N
oA A rLH_u
R O ~ M OMe O
7 PMe T Me T TV OMe Op gy :
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)x- where k is
1, 2, or 3, -S{O)(alkylene or substituted alkylene)-, -C(O)-, -C(O)-(alkylene or
substituted alkylene)-, -C(8S)-, -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(OXN(R’)-,
-N(R)C(O)N(R’)-, -N(RYC(SIN(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*)2-N{R")-N(R")-, where
each R’ is independently H, alkyl, or substituted alkyl; .

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

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

Z has the structure of:

Rg
;\(KAr
Rs

R;s is H, CO:H, C;-Cgalkyl, or thiazole;

R¢ is OH or H;

Ar is phenyl or pyridine;

R7 is C|-Cgalkyl or hydrogen;

L, L, L3, 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-Q),—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:

LT\AJ@/\J\"’

NH
0”7 “NH,

each J and I' independently have the structure of:
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Hn AL A o &
H , H , H " . and

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

13.  The compound of claim 12, wherein R, is a polypeptide.

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

15.  The compound of claim 14, wherein the antibody is an cCD70 antibody.
16.  The compound of claim 12, wherein R, is a polypeptide.

17.  The compound of claims 16, wherein the polypeptide is an antibody.

18.  The compound of claim 17, wherein the antibody is an aCD70 antibody.

19. A method for derivatizing a dolastatin analog comprising Formula (I), (III), (TV),
(V), or (VI), the method comprising contacting the dolastatin analog with a reagent of Formula

{(XXXVII), wherein Formula (T), (II1), (1V), (V), or (VI) correspond to:

(1D
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Me MeH 0 Me
oH
Me\,:ng\;/[LN N Me
O, .~ Me OMeO
Me Me MeO NH ©
A
Ar HN—L,
daar Re ()
«H
N Me L1
O A Me OMeO v
Me MeO NH HN—L,
o)
Ar O
Rg
Me MeH e Me
~H
Lz—erNi-)Lw e
R, O .~ Me OMeO
Me MeO NH
o}
Me._.-Me OMe Me
§ oH v)
N
Ls_fsjgr oy e
Rz O .~ Me OMeO
Me Me MeO NH
J 0 z
Me. -Me OME’ Me
H oH
N
'—4_'}'Lf \)Lf}' " Me
R7 0o .~ Me OMe O
Me Me MeO NH
0] z ;




wherein:
Z has the structure of;
Rg

g\(/KAr

Rs ;

R;s is H, CORg, C-Cgalkyl, or thiazole;

Rg is OH or —-NH—(alkylene—Q),—NH;;

R¢ is OH or H;

Ar is phenyl or pyridine;

Ry is C;-Cg alkyl or hydrogen;

Y is NH3—O- or methyl;

L, L, Ly, L3, and L4 are each linkers selected from the group consisting of a bond, -
alkylene—, —alkylene—C(O)—, —(alkylene—Q),—alkylene—, —(alkylene-O),~alkylene—
C(0)-, —(alkylene~0),—(CH,),~NHC(O)~«CH;),—C(Me),—S—-8—(CHj,),~NHC(O)-
(alkylene-O),—alkylene—, —(alkylene-0O)—alkylene-W—, —alkylene~C(Q)-W—, —
(alkylene--O),—alkylene-J—, —alkylene'-J—(alkylene—O),—alkylene—, —(alkylene—O),—
alkylene—J-alkylene', —J(alkylene-Q),—alkylene—, —(alkylene—Q),—alkylene—J—
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(alkylene—O),-alkylene—J*-, —W—, —alkylene—-W—, alkylene™J- (alkylene-NMe),—
alkylene—W—, and J— (alkylene—NMe),—alkylene—W—, —(alkylene-O),—alkylene-U—
alkylene~C(Q)—, —(alkylene—Q),—alkylene—U-alkylene—; —J-alkylene~-NMe—
alkylene'-NMe—alkylene"-W-, and —alkylene—J-alkylene~NMe-alkylene"--NMe—
alkylene™-W-;

W has the structure of:

54 I\WNJ\ J@/\kj

NH
07 NH,

U has the structure of:
CO,H

Aoy

each J and J' independently have the structure of:
Ej\N;‘Q J;\Nio/‘lﬁ_ or q”j\Nj\ef
H , H , H

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

and

"l

each n, n', n", n"" and n"" are independently integers greater than or equal to one;
wherein Formula (XXXVII) corresponds to:
Ra
A\ - ~
R, R
(XXXVII)
Ri~ Ro
N R
‘0
wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene, lower

alkenylene, substituted lower alkenylene, arylene, substituted arylene, heteroarylene,
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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,
-0-, -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(O)YO-, -S(OxN(R’)-,
-N(R")C(OIN(R')-, -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’)2-N(R")-N(R’)-, where
cach R’ is independently H, alkyl, or substituted alkyl;

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

0 - SR R
L& & 585 S
S T G ﬁy%;, v LY N

e

l
v

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

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

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

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

20.  The method of claim 19, wherein the derivatized dolastatin analog comprises at
least one oxime containing amino acid having the structure of Formula (VIII), (IX), (X), (XI),
(XII), or (XIII):
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H !
0 /\MeMe OMe O Mel (VL)

)
0
Me
MeMe o Me Me o)
M N o N N
M O -~ M M OMe O
© M& Me e OMeQ © Ar” R Rz Ry
N
= OR (XI)
M Me A R3
© MeH o) e Me . O @ 4 Ry
Me- N 2 N N B
N TN " N7L b
Me ©C A~ Me OMeO OMe O H
Me e A RG
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Me

R 0O .~ Me OMe O
7 Me Me MeQO NH

(XI1)
Me
NH
0
Me
NH
0 Z ;
Me Me
P LR R
7 O /\ Me OMe O OMe OAI’ R6 Rz 61
N
0]
L, ©Rr (X111)
Me A R3
M Iy A i E g Rs
a-. >
N—L
OMe O H Y \Rl/
A Rg
Me M o J
© H
Me- N
N
OMe OA Rg

21. A compound comprising Formula (XXV), (XXVI), (XXVID), (XXVIID), (XXIX),
or {(XXX):

Me
H
e ] H
K’/ N. R7 NH (XXV)
1 )
Rq o z
O Rz
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\ Me H Rg
N Ar Ri
HN Ro (XXVD)

OO PN
H LN—@RJ,O

{R1g)n :
H
L, _N N\/u\ %%N\Z
/\ Me OMe O OMe O
L1
(XXVID)
R
1 Ly
/\ Me OMe O OMe O '
H 0
N—L
fH :
Ar RB ,R‘]
(XXVIII)
~ {“
N R;0
H 0
N—Lg (R1s
H

(XXIX)
Me Me MeO N‘H
J Me Me Me
Me
H oH N
La—N E Me
R;, O _~ Me OMeO
T M Me MeO NH
¢ Z ;
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\)k
N
R7 Q /’\ Me OMe O OMe O

Me® Me Ar Rs

R7 O /\ Me OMe O

Ve MBN\)L m%orfk L

7 O/\ Me OMe O

wherein:
Z has the structure of:
Rg
“éﬁ/KAr
Rs ;
Rs is H, CO,H, C;-Csalkyl, or thiazole;

Rsi1s OH or H;
Ar is phenyl or pyridine;

Ri
HN

R

{?Eﬁ

(R16)n

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 ieast one amino acid, polypeptide, or

polynucleotide;
R4 is H, halogen, lower aikyl, or substituted lower alkyl;
R7 is C,-Cgalkyl or hydrogen;

L, Ly, Ly, L3, and L4 are each linkers selected from the group consisting of a bond, —

(XXX)

alkylene—, —alkylene~C(O)-, —alkylene~J—, —(alkylene-O),—alkylene—, —(alkylene—
O)p—alkylene—C(O)—, —(alkylene—0),—J—, —(alkylene—O),—J-alkylene—, —(alkylene—
0)n~(CHz2)y—NHC(O)~(CHz )y—C(Me);—S—S—CH, )y—NHC(O)—(alkylene—O),m—
alkylene—, —(alkylene—0),~alkylene-W-, —alkylene—C(O)-W-, —(alkylene-O),~

alkylene—J-, —alkyleneJ--(alkylene-O),—alkylene—, —(alkylene-O)—alkylene—J—-
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alkylene', -J-(alkylene—O),—alkylene—, —(alkylene-O),—alkylene—J-(alkylene—O),—
alkylene-J'—, —-W—, —alkylene—W-, alkyleneJ—(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’

ilwﬂ@f*"‘

NH

PN

0% ~NH,

U has the structure of:
CO,H

EDEY

each J and J' independently have the structure of:
ﬁ /LLL(_ ;‘5‘ ~ i /‘?7?. or (-Té ~ i
N N O N
‘l& H . H , H ;

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

3

each R¢ is independently selected from the group consisting of hydrogen, halogen, alkyl,
NO,, CN, and substituted alkyl.
22. A compound comprising Formula (XXXI), (XXXII), (XXXIII), (XXXIV),
(XXXV), or (XXXVI):

Me
R3 R3
/ f( B\ /L\ E/N\)L n\r(
/\ Me OMeO (XXXI)
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Me Me Me
A £ gt
Me-. N N
) Lo Ar (XXXIT)
R; OMe/\ eMe OMe O OMe O
O N RyRs
Lo . “
D B\A N R,
R4
Me Me Me
E[ Me H
L : | p
R;, O _~_  Me OMe O
H RaRa Me Me
~N ~Be L4
R1 A D Me Me (XXXHD
R Me
H . H
Re: O N\/ﬁ\ ; N.
La—H : | Z
R OMe/\MeMe OMe O OMe O ,
Me Me Me
e~
N coN N2
R» OMe/\MeMe OMe © OMe OAr Re
Ry R
L1\ IB\ 3 ’ KII-.
Me. _Me Me D A Ry (XXXII)
H\)OL HMe Me H ] R4
Me- N N N 07 "R
N ¢ N :J\)Lﬁ_Ls ;
R, OMe/\MeMe OMe O OMe OAr Re
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(XXXV)

Me~_Me Me

M

M
Me

Me Me
e\
N : N

) |
R, OMe/\MeMe OMe O OMe O

wherein:
Z has the structure of:
Rg

‘SHYKAr

Rs ;
Rsis H, CO:H, C-Cgalkyl, or thiazole;
R¢is OH or 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;

Rsis H, halogen, lower alkyl, or substituted lower alkyl;

R7 is C}-Cgalkyl or hydrogen;

L, Ly, Lz, L3, and L4 are each linkers selected from the group consisting of a bond, —
alkylene—, —alkylene-C(O)-, —alkylene—J—, —(alkylene—O),—alkylene—, —(alkylene—
0O)—alkylene—C(O)—, —(alkylene-O),~-J—, —(alkylene-Q),—J-alkylene~, —(alkylene—
0)—(CH3)y—NHC(O)—(CH:)y—C(Me),—S--S—(CHa),»—NHC(O)—(alkylene—O) yn—
alkylene—, -(alkylene—Q),—alkylene—W-, —alkylene—C(O)-W-—, —(alkylene-0),—
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'-I-(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-;

IWJ\QW%

NH

PN

0”7 "NH,

U has the structure oft
CO,H

Wii

each J and J' independently have the structure of:

Ej\ﬁfa X A ;\Hiﬁ’

1 L 5
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each n and n' are independently integers greater than or equal to one;

D has the structure of:

Raz
Riz~7 24
‘z??-/ \ZZ'N

[
'7_{M4\]¢N\;5r‘

each Ry7 is independently selected from the group consisting of H, alkyl, substituted
aikyl, 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(O):R”, or -C(O)N(R”),, wherein
each R” is independently hydrogen, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkoxy, substituted alkoxy, aryl, substituted aryl, heteroaryl, alkaryl,
substituted alkaryl, aralkyl, or substituted aralkyl;

each Z; is a bond, CR17R7, O, S, NR’, CR17R17-CR17R7, CR17R17-0, O-CR 7R 7,
CR17R7-S, S-CR 7R 7, CR7R13-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(0)-, -C(S)-, optionally
substituted C;-C; alkylene, optionally substituted C;-C; alkenylene, and optionally
substituted heteroalkyl;
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each Z3 are independently selected from the group consisting of a bond, optionally
substituted C,-C; alkylene, optionally substituted Ci-C4 alkenylene, optionaily
substituted heteroalkyl, -O-, -S-, -C(0)-, -C(S)-, and -N(R’)-;

cach Ty 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, I, 2, or 3, provided that at least one of m or p is not 0;

&
S ) ® (b (b)

A e
RJ \IU'\f‘

s g(b) C—‘C—g C—C ) N ® C—S—-g (b}
i (a)‘i/ Rs R-s (“1%7 [a)'z‘»/ 5 3 (a) '15/ )

M2 is @ Rs 3 R 3 Re ’
® (b) ()
(] AN J_JJ' Rz Ry
wne Ry I N N\ !
/ f—c—fm  b—C¢—$m s——¢—% )
St ST [ |
RN Ry
R‘ e .Y s
@ { , (@) , 0T ) , where (a} indicates

bonding to the B group and (b) indicates bonding to respective positions within the

heterocycle group;

(®) ® {b) (b)
:‘If—é / C(fj—g () /113—0-—3 (b} /c—s——g )
M3 18 (3)37 (a)‘% R, s (a)&% (a}‘(‘,\ ,or
b)
TS
Ic—c\—é ®)
Re o

@ where (a) indicates bonding to the B group and (b) indicates bonding
to respective positions within the heterocycle group;

(b) (b) (b ®) (b)

m{m i Ry—C—C= o—c=§ ) L——c—:ﬁ ®
=50 L—e=8m N \ \
M4 iS (a)ié g (a)%l) R3 'ﬁJ . R JJJ‘ , JJ\(:l) , O J'J:;) .

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

alkoxy, ester, ether, thioether, aminoalkyl, halogen, alkyl ester, aryl ester, amide, aryl
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amide, alkyl halide, alkyl amine, alkyl sulfonic acid, alkyl nitro, thioester, sulfonyl
ester, halosulfonyl, nitrile, alkyl nitrile, and nitro;

qis0,1,2,3,4,5,6,7,8,9,100r 11; and

each R is independently selected from the group consisting of hydrogen, halogen, alkyl,
NO;, CN, and substituted alkyl.
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