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(57) ABSTRACT 

The present invention provides AA targeting compounds 
which comprise AA targeting agent-linker conjugates which 
are linked to a combining site of an antibody. Various uses of 
the compounds are provided, including methods to treat dis 
orders connected to abnormal angiogenesis. 
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FIGURE 1B 
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FIGURE 3 
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FIGURE 4 
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FIGURE 8 
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FIGURE 10 
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FIGURE 11 
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FIGURE 12 
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ANT-ANGOGENC COMPOUNDS 

RELATED APPLICATIONS 

0001. The present application claims priority to U.S. Pro 
visional Application No. 60/658,654, filed Mar. 3, 2005, and 
U.S. Provisional Application No. 60/677,089, filed May 2, 
2005, the disclosures of both of which are incorporated by 
reference herein in their entirety, including drawings and 
sequence listings. 

FIELD OF THE DISCLOSURE 

0002 The present invention relates to novel compounds 
that possess anti-angiogenic activity and methods of making 
and using these compounds. 

BACKGROUND 

0003 Angiogenesis is the fundamental process by which 
new blood vessels are formed and is essential to a variety of 
normal body activities such as reproduction, development 
and wound repair. Although angiogenesis is a highly regu 
lated process under normal conditions, many diseases (char 
acterized as “angiogenic diseases) are caused or exacerbated 
by unregulated angiogenesis. For example, ocular neovascu 
larization has been implicated as the most common cause of 
blindness. In certain existing conditions such as arthritis, 
newly formed capillary blood vessels invade the joints and 
destroy cartilage. In diabetes, new capillaries formed in the 
retina invade the vitreous, bleed, and cause blindness. Growth 
and metastasis of Solid tumors are also angiogenesis-depen 
dent (J. Folkman, Cancer Res., 46:467-473 (1986), J. Folk 
man, J. Natl. Cancer Inst., 82:4-6 (1989)). It has been shown, 
for example, that tumors which enlarge to greater than 2 mm 
obtain their own blood supply by inducing the growth of new 
capillary blood vessels. Once these new blood vessels 
become embedded in the tumor, they provide a means for 
tumor cells to enter the circulation and metastasize to distant 
sites such as the liver, lungs, and bones (N. Weidner, et. al., N. 
Engl. J. Med., 324:1-8 (1991)). 
0004 Thrombospondin-1 (TSP-1) is an extracellular 
matrix protein secreted in response to activation of platelets 
by thrombin. Various studies have demonstrated that certain 
peptide analogs of TSP-1 possess antiangiogenesic activity. 
See, e.g., WO 01/38397, WO 01/38347, WO 99/61476, U.S. 
Patent Application Pub. No. 2003/0045477, U.S. Patent 
Application Pub. No. 2002/0183242, U.S. Pat. No. 6,774, 
211, U.S. Pat. No. 6,716,963, U.S. Pat. No. 6,753,408, and 
U.S. Pat. No. 5,932,545. However, it is desirable to prepare 
antiangiogenic compounds having improved profiles of activ 
1ty. 

BRIEF SUMMARY 

0005. The present invention provides thrombospondin 
receptor targeting compounds (AA targeting compounds) 
with unique specificity and biological properties which are 
useful in many applications. The thrombospondin targeting 
compounds of the invention are formed by covalently linking 
a thrombospondin targeting agent to a combining site of an 
antibody. Pharmaceutical compositions comprising targeting 
compounds of the invention and a pharmaceutically accept 
able carrier are also provided. 
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0006. A first aspect of the invention is an AA targeting 
agent-linker conjugate having Formula I: 

L—AA targeting agent (I) 

wherein: 

AA targeting agent is a peptide selected from the group 
consisting of: 

(SEQ ID NO: 1) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 2) 
R-Pro-Phe-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO:3) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Nva-Lys-Arg-Pro-R; 

(SEQ ID NO : 4) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Lys-Ile-Arg-Pro-R; 

(SEO ID NO. 5) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Gln-Ile-Arg-Pro-R; 

(SEQ ID NO : 6) 
R" -Sar-Gly-Val- (D-alloIle) - Thr- (C-Ally-Gly) -Ile 

Arg-Pro-R; 

(SEO ID NO : 7) 
R" -Sar-Phe-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO:8) 
R-Lys-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEO ID NO:9) 
R-Glu-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 10) 
R-Pro-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 11) 
R-Pro- (4- Cyano-Phe) - Wal- (D-alloIle) -Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO:12) 
R-Pro- (3, 4-Dimethoxy-Phe) -Val- (D-alloIle) -Thr 

Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 13) 
R-Pro- (3-(4-thiazolyl)-L-Ala) -Val- (D-alloIle) - 

Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 14) 
R-Pro- (2-furyl-Ala) - Wal- (D-alloIle) -Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO: 15) 
R-Pro- (Cyclo-Leu) -Val- (D-alloIle) - Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO: 16) 
R-Gly-Val- (D-Ile) -Thr-Arg-Ile-Arg-R; 
and 

(SEO ID NO:17) 
R" -Sar-Gly-Val- (D-Ile) - Thr-Nva-Ile-Arg-Pro-R; 
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(O)CHCH-(CH2CH2O) is Me, an amino protecting 
group, a lipid fatty acid group or a carbohydrate; 

0008 R is NH NHC(O)CH NHC(O)CHCH 
NHC(O)CHCHCH NHC(O)CH(CH)CH, NHC 
(O)CHCHCHCH NHC(O)CH(CH)CHCH 
NHC(O)CHs, NH(CH)C(O)CHCH (CHCHO). 
sMe, an amino protecting group, a lipid fatty acid group 
or a carbohydrate; 

0009 R is COOH, C(O)NH, C(O)NH(CH), C(O) 
NHCHCH, C(O)NHCHCHCH, C(O)NHCH(CH.) 
CH, C(O)NHCHCHCHCH, C(O)NHCH(CH.) 
CHCH, C(O)NHCH, C(O)NHCHCHOCHC(O) 
NHOCH, C(O)NHOCHCH, a carboxy protecting 
group, a lipid fatty acid group or a carbohydrate; and 

L is a linker moiety having the formula—X Y-Z, wherein: 
0010 X is a biologically compatible polymer or block 
copolymerattached to one of the residues that comprises 
an AA targeting agent; 

0011 Y is an optionally present recognition group com 
prising at least a ring structure; and Z is a reactive group 
that is capable of covalently linking to a side chain in a 
combining site of an antibody; and 

pharmaceutically acceptable salts, stereoisomers, tautomers, 
Solvates, and prodrugs thereof. 
0012. In some embodiments of compounds of Formula I, 
X is: 

R22 P R23 O R22 P R2 P R2 3 

wherein: 

(0013 P and P' are independently selected from the 
group consisting of polyoxyalkylene oxides Such as 
polyethylene oxide, polyethyloxazoline, poly-N-vinyl 
pyrrolidone, polyvinyl alcohol, polyhydroxyethyl acry 
late, polyhydroxy ethylmethacrylate and polyacryla 
mide, polyamines having amine groups on either the 
polymer backbone or the polymer sidechains, such as 
polylysine, polyornithine, polyarginine, and polyhisti 
dine, nonpeptide polyamines Such as polyaminostyrene, 
polyaminoacrylate, poly(N-methyl aminoacrylate), 
poly(N-ethylaminoacrylate), poly(N,N-dimethyl ami 
noacrylate), poly(N,N-diethylaminoacrylate), poly 
(aminomethacrylate), poly(N-methyl amino-methacry 
late), poly(N-ethyl aminomethacrylate), poly(N.N- 
dimethyl aminomethacrylate), poly(N,N-diethyl 
aminomethacrylate), poly(ethyleneimine), polymers of 
quaternary amines, such as poly(N.N.N-trimethylami 
noacrylate chloride), poly(methyacrylamidopropyltri 
methyl ammonium chloride), proteoglycans Such as 
chondroitin sulfate-A (4-sulfate) chondroitin sulfate-C 
(6-sulfate) and chondroitin sulfate-B, polypeptides such 
as polyserine, polythreonine, polyglutamine, natural or 
synthetic polysaccharides such as chitosan, hydroxy 
ethyl cellulose, and lipids; 

(0014) R', R, and R’ are each independently a cova 
lent bond, O , S: , NR' , substituted or 
unsubstituted straight or branched chain Clso alkylene, 
or substituted or unsubstituted straight or branched 
chain Clso heteroalkylene; 

10015I R' is hydrogen, substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Co. 
alkyl, or substituted or unsubstituted aryl-Co. alkyl; and 

(0016 R', R’, and Rare selected such that the back 
bone length of X remains about 200 atoms or less. 
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0017. In some embodiments of compounds of Formula I, 
X is attached to anamino acid residue in AA targeting agent. 
and is an optionally substituted—R’ ICH, CH, O, 
R° R°-cycloalkyl- R - R-aryl-R , or 
-R’-heterocyclyl-R , whereint is 0 to 50. 
(0918. In some embodiments of compounds of Formula I, 
R is —(CH), , —(CH), C(O)—(CH) , —(CH2) 

C(O) O-(CH), , -(CH2), C(S) NR' (CH.) 
: 3 (CH), C(O) NR (CH), , (CH), 
NR-(CH2), , -(CH2), O-(CH2), , -(CH2), S 
(O) (CH), , -(CH2), S(O). NR (CH), , 
or —(CH), P(O)(OR)-O-(CH), , wherein u and v 
are independently 0, 1, 2, 3, 4, 5, 6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19 or 20. 
(0.019. In some embodiments of compounds of Formula I, 
R and R are independently —(CH) , —(CH), C 
(O)—(CH) , —(CH), C(O)—O-(CH2), , —(CH2) 

C(S) NR (CH) , —(CH),C(O) NR' (CH) 
, (CH2), NR(CH2). , -(CH2)-O-(CH2). , 

-(CH2), S(O)o-2-(CH2), -(CH2), S(O), NR’— 
(CH) , or -(CH2), P(O)(OR)-O-(CH2). , 
wherein r, s, and v are independently 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20. 
0020. In some embodiments of Formula I, if td 1 or if X is 
R’ CH, CH, O, R -, -R’-cycloalkyl- R’, 

-R’-aryl-R , or -R’-heterocyclyl-R , Y is 
present. FIGS. 1A and 1B illustrate two embodiments accord 
ing to Formula I that employ Ac-Sar-Gly-Val-(D-alloIle)- 
Thr-Nva-Ile-Arg-Pro (SEQIDNO:1, wherein R' is AcandR 
is absent) and Sar-Gly-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro 
NHEt (SEQID NO:1, wherein R' is absent and R is NHEt), 
respectively, as targeting agents. FIG. 2 illustrates other 
embodiments according to Formula I that employ Ac-Sar 
Gly-Val-(D-alloIle)-Thr-Nva-Lys-Arg-Pro-NHEt (SEQ ID 
NO:3, wherein R' is Ac and R is NHEt) as a targeting agent. 
0021. Another aspect of the invention, illustrated in For 
mula II, is an AA targeting compound comprising an AA 
targeting agent covalently linked to a combining site of an 
Antibody via an intervening linker L'. The Antibody portion 
of an AA targeting compound can include whole (full length) 
antibody, unique antibody fragments, or any otherforms of an 
antibody as this term is used herein. In one embodiment, the 
Antibody is a humanized version of a murine aldolase anti 
body comprising a constant region from a human IgG, IgA, 
IgM, Igl), or IgE antibody. In another embodiment, the Anti 
body is a chimeric antibody comprising the variable region 
from a murine aldolase antibody and a constant region from a 
human IgG, IgA, IgM, Ig|D, or IgE antibody. In a further 
embodiment, the Antibody is a fully human version of a 
murine aldolase antibody comprising a polypeptide sequence 
from natural or native human IgG, IgA, IgM, Ig|D, or IgE 
antibody 

Antibody-L-AA targeting agent (II) 

wherein: 
AA targeting agent is a peptide selected from the group 
consisting of: 

(SEQ ID NO: 1) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 2) 
R-Pro-Phe-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 
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- Continued 
(SEQ ID NO:3 

R" -Sar-Gly-Val- (D-alloIle) - Thr-Nva-Lys-Arg-Pro-R; 

(SEQ ID NO : 4) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Lys-Ile-Arg-Pro-R; 

(SEO ID NO : 5 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Gln-Ile-Arg-Pro-R; 

(SEQ ID NO : 6) 
R" -Sar-Gly-Val- (D-alloIle) - Thr- (C-Ally-Gly) -Ile 

Arg-Pro-R; 

(SEO ID NO : 7) 
R" -Sar-Phe-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO:8) 
R°-Lys-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEO ID NO:9) 
R°-Glu-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 10) 
R°-Pro-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 11) 
R-Pro- (4-Cyano-Phe) -Val- (D-alloIle) -Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO:12) 
R°-Pro- (3, 4-Dimethoxy-Phe) -Val- (D-alloIle) -Thr 

Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 13) 
R°-Pro- (3-(4-thiazolyl)-L-Ala) -Val- (D-alloIle) - 

Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 14) 
R-Pro- (2-furyl-Ala) -Val- (D-alloIle) -Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO: 15) 
R°-Pro- (Cyclo-Leu) -Val- (D-alloIle) - Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO: 16) 
R°-Gly-Val- (D-Ile) -Thr-Arg-Ile-Arg-R; 
and 

(SEO ID NO:17) 
R" -Sar-Gly-Val- (D-Ile) -Thr-Nva-Ile-Arg-Pro-R; 

0022 R is NH(CH), N(CH)C(O)CH, N(CH)C(O) 
CHCH, N(CH,)C(O)CHCHCH, N(CH)C(O)CH 
(CH)CH, N(CH)C(O)CHCHCHCH, N(CH)C 
(O)CH(CH)CHCH, N(CH)C(O)CH, N(CH)C 
(O)CHCH-(CH2CH2O) is Me, an amino protecting 
group, a lipid fatty acid group or a carbohydrate; 

(0023 R is NH, NHC(O)CH, NHC(O)CHCH, 
NHC(O)CHCHCH NHC(O)CH(CH)CH, NHC 
(O)CHCHCHCH NHC(O)CH(CH,)CHCH, 
NHC(O)CHs, NH(CH)C(O)CHCH (CHCHO). 
sMe, an amino protecting group, a lipid fatty acid group 
or a carbohydrate; 

0024 R is COOH, C(O)NH, C(O)NH(CH), C(O) 
NHCHCH, C(O)NHCHCHCH, C(O)NHCH(CH.) 
CH, C(O)NHCHCHCHCH, C(O)NHCH(CH.) 
CHCH, C(O)NHCH, C(O)NHCHCHOCHC(O) 
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NHOCH, C(O)NHOCHCH, a carboxy protecting 
group, a lipid fatty acid group or a carbohydrate; and 

L' is a linker moiety having the formula—X Y-Z", wherein: 
0.025 X is a biologically compatible polymer or block 
copolymer attached to one of the residues that comprises 
an AA targeting agent; 

0026. Y is an optionally present recognition group com 
prising at least a ring structure; and 

0027 Z is a group that is covalently linked to a side 
chain in a combining site of an antibody; 

and pharmaceutically acceptable salts, Stereoisomers, tau 
tomers, Solvates, and prodrugs thereof. 
0028 
X is: 

R22 P R23 O R22 P R21 P R23 

In some embodiments of compounds of Formula II, 

wherein: 

0029 P and P' are independently selected from the 
group consisting of polyoxyalkylene oxides Such as 
polyethylene oxide, polyethyloxazoline, poly-N-vinyl 
pyrrolidone, polyvinyl alcohol, polyhydroxyethyl acry 
late, polyhydroxy ethylmethacrylate and polyacryla 
mide, polyamines having amine groups on either the 
polymer backbone or the polymer side chains, such as 
polylysine, polyornithine, polyarginine, and polyhisti 
dine, nonpeptide polyamines such as polyaminostyrene, 
polyaminoacrylate, poly(N-methyl aminoacrylate), 
poly(N-ethylaminoacrylate), poly(N,N-dimethyl ami 
noacrylate), poly(N,N-diethylaminoacrylate), poly 
(aminomethacrylate), poly(N-methyl amino-methacry 
late), poly(N-ethyl aminomethacrylate), poly(N.N- 
dimethyl aminomethacrylate), poly(N,N-diethyl 
aminomethacrylate), poly(ethyleneimine), polymers of 
quaternary amines, such as poly(N.N.N-trimethylami 
noacrylate chloride), poly(methyacrylamidopropyltri 
methyl ammonium chloride), proteoglycans such as 
chondroitin sulfate-A (4-sulfate) chondroitin sulfate-C 
(6-sulfate) and chondroitin sulfate-B, polypeptides such 
as polyserine, polythreonine, polyglutamine, natural or 
synthetic polysaccharides such as chitosan, hydroxy 
ethyl cellulose, and lipids; 

0030) R', R’, and Rare each independently a cova 
lent bond, -O-, - S -, - NR , substituted or 
unsubstituted Straight or branched chain Clso alkylene, 
or substituted or unsubstituted straight or branched 
chain Clso heteroalkylene; 

I0031) R' is hydrogen, substituted or unsubstituted Co. 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Coalkyl, and 

0032) R', R’, and Rare selected such that the back 
bone length of X remains about 200 atoms or less. 

0033. In some embodiments of compounds of Formula II, 
X is attached to anamino acid residue in AA targeting agent. 
and is an optionally substituted—R’—CH, CH, O' 
R’ R’-cycloalkyl- R - R’-aryl-R , or 
-R’-heterocyclyl-R , whereint is 0 to 50. 
0034. In some embodiments of compounds of Formula II, 
R’ is -(CH2), , -(CH2), C(O)-(CH2), , -(CH2) 

C(O) O-(CH), , -(CH2), C(S) NR (CH.) 
: s (CH), C(O) NR (CH), s (CH), 
NR-(CH2), , -(CH2), O-(CH2), , -(CH2), S 

2: 
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-continued 

N 

9,1N1-1N H1 Antibody 

O 

H 
N 
N-1so Pro-(3,4-DiOMe Phe)-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro-CONHEt 

O n = 4 

O O O O 

--> --- ouls HN N Lys-Gly-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro-CONHEt 

Rb 

Antibody 
O 

H H 
N N ^- N-1so Lys-Gly-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro-CONHEt 

O O n = 4 

N 

O, N n1 N1 n '1 Antibody 
O 

H 
N O ^- (-1so Sar-Gly-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro-CONHEt 

O n = 4 

N 

9,1 N1)n-1N H1 Antibody 
H 
N N-n Lys-Gly-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro-CONH2 

r 
O n = 3 O 

N 

O., N-1N1 H1 Antibody 

0037 Another aspect of the invention, illustrated in For 
mula III, is an AA targeting compound in which two AA 
targeting agents, which may be the same or different, are each 
covalently linked to a combining site of an antibody. The 
Antibody portion of an AA targeting compound can include 
whole (full length) antibody, unique antibody fragments, or 
any other forms of an antibody as this term is used herein. In 
one embodiment, the Antibody is a humanized version of a 
murine aldolase antibody comprising a constant region from 

a human IgG, IgA, IgM, Ig|D, or IgE antibody. In another 
embodiment, the Antibody is a chimericantibody comprising 
the variable region from a murine aldolase antibody and a 
constant region from a human IgG, IgA, IgM, Ig), or IgE 
antibody. In a further embodiment, the Antibody is a fully 
human version of a murine aldolase antibody comprising a 
polypeptide sequence from natural or native human IgG, IgA, 
IgM, Igl), or IgE antibody. 

Antibody-L-AA targeting agent- (III) 
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wherein: 
AA targeting agent. Antibody, and L'are as defined accord 
ing to Formula II. FIG. 3 illustrates embodiments according 
to Formula III that employ Sar-Gly-Val-(D-alloIle)-Thr-Nva 
Ile-Arg-Pro-NHEt (SEQID NO:1, wherein R" is absent and 
R is NHEt) as a targeting agent. FIG. 4 illustrates other 
embodiments according to Formula III that employ Ac-Sar 
Gly-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro (SEQID NO:1) as 
a targeting agent. FIG. 5 illustrates other embodiments 
according to Formula III that employ Ac-Sar-Gly-Val-(D- 
alloIle)-Thr-Nva-Lys-Arg-Pro-NHEt (SEQ ID NO:3) as a 
targeting agent. 
0038 Also provided are methods of delivering or admin 
istering AA targeting compounds of the invention and meth 
ods of treatment using AA targeting compounds of the inven 
tion. For example, methods of treating (including preventing) 
a disease or condition associated with abnormal angiogenesis 
in a Subject include administering a therapeutically effective 
amount of an AA targeting compound of the invention to the 
Subject. Diseases and conditions that may be treated include 
cancer, arthritis, hypertension, kidney disease, psoriasis, 
angiogenesis of the eye associated with ocular disorder, infec 
tion or Surgical intervention, macular degeneration, diabetic 
retinopathy, and the like. 
0039. Another aspect of the invention includes methods of 
using AA targeting compounds of the invention for diagnostic 
purposes. For example, the AA targeting compounds can be 
used for the diagnosis of a disease or condition associated 
with abnormal angiogenesis, including cancer, arthritis, pso 
riasis, angiogenesis of the eye associated with an ocular dis 
order, infection or surgical intervention, macular degenera 
tion, diabetic retinopathy, and the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0040 FIGS. 1A and B illustrate embodiments according 
to Formula I. 
0041 FIG. 2 illustrate additional embodiments according 
to Formula I. 
0042 FIG. 3 illustrates embodiments according to For 
mula III. Aldolase Ab-N-represents a covalent bond to a side 
of an amino acid in a combining site of an antibody. 
0043 FIG. 4 illustrates additional embodiments according 

to Formula III. Aldolase Ab-N-represents a covalent bond to 
a side of an amino acid in a combining site of an antibody. 
0044 FIG.5 illustrates additional embodiments according 

to Formula III. Antibody-N- represents a covalent bond to a 
side of an amino acid in a combining site of an antibody. 
004.5 FIG. 6A and FIG. 6B illustrate the solid phase syn 
thesis of targeting agent-linker conjugates of the present 
invention. 
0046 FIG. 7A illustrates the amino acid sequence align 
ment of the variable domains of m38c2, h38c2, and human 
germlines. Framework regions (FR) and complementarity 
determining regions (CDR) are defined according to Kabat et 
al. Asterisks mark differences between m38c2 and h38c2 or 
between h28c2 and the human germlines. FIG. 7B illustrates 
the amino acid sequence of the light and heavy chains of 
h38c2 IgG1. 
0047 FIG. 8 shows various structures that may serve as 
linker reactive groups. Structures A-C form reversible cova 
lent bonds with surface accessible reactive nucleophilic 
groups (e.g., lysine or cysteine side chain) of a combining site 
of an antibody. R. R. R's, and R in structures A-C repre 
sent substituents which include, for example, C, H, N, O, P, S, 
halogen (F, Cl, Br, I) or a salt thereof. X is N, C, or any other 
heteroatom. These substituents may also include a group Such 
as an alkyl, alkenyl, alkynyl, oxoalkyl, oxoalkenyl, oxoalky 
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nyl, aminoalkyl, aminoalkenyl, aminoalkynyl, Sulfoalkyl, 
Sulfoalkenyl, or Sulfoalkynyl group, phosphoalkyl, phospho 
alkenyl, phosphoalkynyl group. R', and R's could be cyclic as 
exemplified instructures B and C while X could be a heteroa 
tom. For example, structure A could form an irreversible 
covalent bond with a reactive nucleophile if X is N and if R', 
and R form part of a cyclic structure. Structures D-G may 
form nonreversible covalent bonds with reactive nucleophilic 
groups in a combining site of an antibody. In these structures, 
R", and R" represent C, O, N, halide or leaving groups such 
as mesyl or tosyl. 
0048 FIG. 9 shows various electrophiles that are suitable 
for reactive modification with a reactive amino acid side chain 
in a combining site of an antibody and thus may serve as 
linker reactive groups. Key: (A) acyl beta-lactam; (B) simple 
diketone; (C) succinimide active ester: (D) maleimide: (E) 
haloacetamide with linker, (F) haloketone; (G) cyclohexyl 
diketone; and (H) aldehyde. The Squiggle line indicates the 
point of attachment to the rest of the linker or targeting agent. 
X refers to a halogen. 
0049 FIG. 10 shows the addition of a nucleophilic (“nu” 
side chain in an antibody combining site to compounds A-G 
in FIG.8. Antibody-Nu- refers to a covalent bond to an amino 
acid side chain bearing a nucleophile in a combining site of an 
antibody. 
0050 FIG. 11 shows the addition of a nucleophilic side 
chain in an antibody combining to compounds A-H in FIG.9. 
Antibody-Nu- refers to a covalent bond to an amino acid side 
chain bearing a nucleophile in a combining site of an anti 
body. 
0051 FIG. 12 shows a synthesis of: 

0052 FIG. 13 shows a synthesis of: 

O 

wri-h-'-'. = y2. w t N S 

\ W 
Rb 

0053 FIG. 14 shows a synthesis of: 

O O O o 

O 1. y Z. u w i-r p N \ / 
Rb Rb 

0054 FIG. 15 shows a synthesis of: 
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0055 FIG. 16 shows a synthesis of: 0060 FIG. 21 shows syntheses of: 

O O o 

O O 1. yZ. O H 1i -h-'-in-N-N-V 7 N s HO NHFmoc and 
O R Rb 

O 

0056 FIG. 17 shows a synthesis of: 

O O 
O 

FV Z. 

sh-'- X HO N NHFmoc. u w t N S H "his ' ' N / 
O Rb 

0061 FIG. 22 shows a synthesis of: 
0057 FIG. 18 shows a synthesis of: 

vrish-stry' - Z. --~} N-- 
0058 FIG. 19 shows a synthesis of: 0062 FIG. 23 shows a synthesis of: 

f O 1 FV Z. O OH. 

sh-- 31 HO st-r u w t N S \ / 
O 

O Rb 

0059 FIG. 20 shows a synthesis of: 0063 FIG. 24 shows a synthesis of: 

O O 
O 

NHFmoc. --- --o1- HO OH. 
0064 FIG. 25 shows a synthesis of: 

O 

H H 
N N 

AA-AA-AAHN O n 
O O 

O O 

0065 FIG. 26 shows a synthesis of: 

O O O 

H 

1-0 N AA-AA-AAHN t-rr 
O 
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0066 FIG. 27 shows a synthesis of: 

O O 

O 

H 
N AA9-AAs-A A7-AA6-A A5-A A4–AA3-AA-AANHAc. 

N -NY r H 

O 

0067 FIG. 28 shows a synthesis of: 0070 Sarcosine refers to N-methylglycine. 
(0071 Norvaline refers to: 

O H 
N OH. 

O HN 
OH 

N O O 

O 

O 

0072 3-(4-thiazolyl)-L-Alanine or 3-(4-thiazolyl)-L-Ala 
refers to: 

DETAILED DESCRIPTION 

Definitions O 

0068. The following abbreviations, terms and phrases are OH 
used herein as defined below. 

N 

TABLE 1. y 
Amino acid abbreviations S 

One letter Three letter 
Amino acid abbreviation abbreviation 0073 3,4-Dimethoxy-Phenylalanine or 3,4-Dimethoxy 

Phe refers to: 
Alanine A. Ala 
Arginine R Arg 
Asparagine N ASn O 
Aspartic acid D Asp 
Cysteine C Cys 
Glutamic acid E Glu IN-OH 
Glutamine Q Gln i 
Glycine G Gly E 
Histidine H His On 
Isoleucine I Ile 
Leucine Leu 
Lysine K Lys 1. 
Methionine M Met O 
Phenylalanine Phe 
Pro C P SE S s 0074 4-Cyanophenylalanine or 4-Cyano-Phe refers to: 
Threonine Thr 
Tryptophan W Trp 
Tyrosine Y Tyr O 
Valine V Wall 
Norleucine Nle HN 
Norvaline Nwa OH 
Sarcosine Sar 

0069. Every amino-bearing side chain of a targeting agent 
can be terminated by R or R as defined herein. Every 
COOH/COO bearing side chain of a targeting agent can 
be terminated by R as defined herein. 
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0075 D-alloisoleucine or D-alloIle or D-alle refers to: 

0076 C-ally-glycine or C-ally-Gly refers to: 

O 

OH 

0077 Cycloleucine or Cyclo-Leu refers to: 

OH 
HN 

O 

0078 2-furyl-alanine or 2-furyl-Ala refers to: 

O 

IN OH 

e 

b/ 

0079 Unless indicated otherwise by a “D’ prefix, e.g., 
D-Ala or N-Me-D-Ile, the stereochemistry of the alpha-car 
bon of the amino acids and aminoacyl residues in peptides 
described in this specification and the appended claims is the 
natural or “L” configuration. The Cahn-Ingold-Prelog “R” 
and “S” designations are used to specify the stereochemistry 
of chiral centers in certain acyl substituents at the N-terminus 
of the peptides. The designation “R.S is meant to indicate a 
racemic mixture of the two enantiomeric forms. This nomen 
clature follows that described in R. S. Cahn, et al., Angew. 
Chem. Int. Ed. Engl. 5:385-415 (1966). 
0080) “Polypeptide,” “peptide,” and “protein’ are used 
interchangeably to refer to a polymer of amino acid residues. 
As used herein, these terms apply to amino acid polymers in 
which one or more amino acid residues is an artificial chemi 
cal analog of a corresponding naturally occurring amino acid. 
These terms also apply to naturally occurring amino acid 
polymers. Amino acids can be in the L or D form as long as the 
binding function of the peptide is maintained. Peptides may 
be cyclic, having an intramolecular bond between two non 
adjacent amino acids within the peptide, e.g., backbone to 
backbone, side-chain to backbone and side-chain to side 
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chain cyclization. Cyclic peptides can be prepared by meth 
ods well know in the art. See e.g., U.S. Pat. No. 6,013,625. 
I0081 All peptide sequences are written according to the 
generally accepted convention whereby the alpha-N-terminal 
amino acid residue is on the left and the alpha-C-terminal 
amino acid residue is on the right. As used herein, the term 
“N-terminus’ refers to the free alpha-amino group of an 
amino acid in a peptide, and the term “C-terminus’ refers to 
the free C-carboxylic acid terminus of an amino acid in a 
peptide. A peptide which is N-terminated with a group refers 
to a peptide bearing a group on the alpha-amino nitrogen of 
the N-terminal amino acid residue. An amino acid which is 
N-terminated with a group refers to an amino acid bearing a 
group on the alpha-amino nitrogen. 
I0082 In general, “substituted” refers to a group as defined 
below in which one or more bonds to a hydrogen atom con 
tained therein are replaced by a bond to non-hydrogen or 
non-carbon atoms Such as, but not limited to, a halogenatom 
Such as F. Cl, Br, and I; an oxygen atom in groups such as 
hydroxyl groups, alkoxy groups, aryloxy groups, and ester 
groups; a Sulfur atom in groups such as thiol groups, alkyl and 
aryl Sulfide groups, sulfone groups, Sulfonyl groups, and Sul 
foxide groups; a nitrogen atom in groups such as amines, 
amides, alkylamines, dialkylamines, arylamines, alkylary 
lamines, diarylamines, N-oxides, imides, and enamines; a 
silicon atom in groups such as in trialkylsilyl groups, dialky 
larylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl 
groups; and other heteroatoms in various other groups. Sub 
stituted alkyl groups and also Substituted cycloalkyl groups 
and others also include groups in which one or more bonds to 
a carbon(s) or hydrogen(s) atom is replaced by a bond to a 
heteroatom such as oxygen in carbonyl, carboxyl, and ester 
groups; nitrogen in groups such as imines, oximes, hydra 
Zones, and nitriles. As employed herein, a group which is 
“optionally substituted may be substituted or unsubstituted. 
Thus, e.g., “optionally substituted alkyl refers to both sub 
stituted alkyl groups and unsubstituted alkyl groups. 
I0083. The phrase “unsubstituted alkyl” refers to alkyl 
groups that do not contain heteroatoms. Thus, the phrase 
includes straight chain alkyl groups such as methyl, ethyl, 
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, unde 
cyl, dodecyl and the like. The phrase also includes branched 
chain isomers of straight chain alkyl groups, including but not 
limited to, the following which are provided by way of 
example: —CH(CH), —CH(CH)(CHCH), —CH 
(CH2CH), —C(CH), —C(CH2CH), —CH2CH(CH), 
- CH-CH(CH)(CHCH), —CHCH(CHCH), —CHC 
(CH), —CHC(CH2CH), CH(CH)CH(CH.) 
(CHCH), —CHCH-CH(CH), —CHCH-CH(CH) 
(CHCH), —CHCH-CH(CHCH), —CHCHC(CH), 
- CHCHC(CHCH), —CH(CH)CHCH(CH), —CH 
(CH)CH(CH)CH(CH), —CH(CHCH)CH(CH)CH 
(CH)(CHCH), and others. The phrase does not include 
cycloalkyl groups. Thus, the phrase unsubstituted alkyl 
groups includes primary alkyl groups, secondary alkyl 
groups, and tertiary alkyl groups. Unsubstituted alkyl groups 
may be bonded to one or more carbon atom(s), oxygenatom 
(s), nitrogenatom(s), and/or Sulfur atom(s) in the parent com 
pound. Possible unsubstituted alkyl groups include straight 
and branched chain alkyl groups having 1 to 20 carbonatoms. 
Alternatively, such unsubstituted alkyl groups have from 1 to 
10 carbon atoms or are lower alkyl groups having from 1 to 
about 6 carbon atoms. Other unsubstituted alkyl groups 
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include Straight and branched chain alkyl groups having from 
1 to 3 carbon atoms and include methyl, ethyl, propyl, and 
—CH(CH). 
0084. The phrase “substituted alkyl refers to an alkyl 
group in which one or more bonds to a carbon(s) or hydrogen 
(s) are replaced by a bond to non-hydrogen and non-carbon 
atoms such as, but not limited to, a halogen atom in halides 
Such as F. Cl, Br, and I; an oxygen atom in groups such as 
hydroxyl groups, alkoxy groups, aryloxy groups, and ester 
groups; a Sulfur atom in groups such as thiol groups, alkyland 
aryl Sulfide groups, sulfone groups, Sulfonyl groups, and Sul 
foxide groups; a nitrogen atom in groups such as amines, 
amides, alkylamines, dialkylamines, arylamines, alkylary 
lamines, diarylamines, N-oxides, imides, and enamines; a 
silicon atom in groups such as in trialkylsilyl groups, dialky 
larylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl 
groups; and other heteroatoms in various other groups. Sub 
stituted alkyl groups also include groups in which one or more 
bonds to a carbon(s) or hydrogen(s) atom is replaced by a 
bond to a heteroatom such as oxygen in carbonyl, carboxyl, 
and ester groups; nitrogen in groups such as imines, OXimes, 
hydrazones, and nitriles. Substituted alkyl groups include, 
among others, alkyl groups in which one or more bonds to a 
carbon or hydrogen atom is/are replaced by one or more 
bonds to fluorine atoms. One example of a substituted alkyl 
group is the trifluoromethyl group and other alkyl groups that 
contain the trifluoromethyl group. Other alkyl groups include 
those in which one or more bonds to a carbon or hydrogen 
atom is replaced by a bond to an oxygen atom such that the 
Substituted alkyl group contains a hydroxyl, alkoxy, aryloxy 
group, or heterocyclyloxy group. Still other alkyl groups 
include alkyl groups that have an amine, alkylamine, dialky 
lamine, arylamine, (alkyl)(aryl)amine, diarylamine, hetero 
cyclylamine, (alkyl)(heterocyclyl)amine, (aryl)(heterocycly 
l)amine, or diheterocyclylamine group. 
0085. The phrase “unsubstituted alkylene' refers to a diva 
lent unsubstituted alkyl group as defined above. Thus meth 
ylene, ethylene, and propylene are each examples of unsub 
stituted alkylenes. The phrase “substituted alkylene' refers to 
a divalent substituted alkyl group as defined above. Substi 
tuted or unsubstituted lower alkylene groups have from 1 to 
about 6 carbons. 
I0086. The phrase “unsubstituted cycloalkyl refers to 
cyclic alkyl groups such as cyclopropyl, cyclobutyl, cyclo 
pentyl, cyclohexyl, cycloheptyl, and cyclooctyl and Such 
rings Substituted with straight and branched chain alkyl 
groups as defined above. The phrase also includes polycyclic 
alkyl groups such as, but not limited to, adamanty1 norbornyl, 
and bicyclo2.2.2]octyl and the like, as well as such rings 
Substituted with Straight and branched chain alkyl groups as 
defined above. Thus, the phrase would include methylcylco 
hexyl groups among others. The phrase does not include 
cyclic alkyl groups containing heteroatoms. Unsubstituted 
cycloalkyl groups may be bonded to one or more carbon 
atom(s), oxygen atom(s), nitrogen atom(s), and/or Sulfur 
atom(s) in the parent compound. In some embodiments 
unsubstituted cycloalkyl groups have from 3 to 20 carbon 
atoms. In other embodiments, such unsubstituted alkyl 
groups have from 3 to 8 carbon atoms while in others, such 
groups have from 3 to 7 carbon atoms. 
0087. The phrase “substituted cycloalkyl has the same 
meaning with respect to unsubstituted cycloalkyl groups that 
substituted alkyl groups have with respect to unsubstituted 
alkyl groups. Thus, the phrase includes, but is not limited to, 
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oXocyclohexyl, chlorocyclohexyl, hydroxycyclopentyl, and 
chloromethylcyclohexyl groups. 
I0088. The phrase “unsubstituted aryl refers to aryl groups 
that do not contain heteroatoms. Thus the phrase includes, but 
is not limited to, groups such as phenyl, biphenyl, anthrace 
nyl, and naphthenyl by way of example. Although the phrase 
“unsubstituted aryl' includes groups containing condensed 
rings Such as naphthalene, it does not include aryl groups that 
have other groups such as alkyl or halo groups bonded to one 
of the ring members, as aryl groups such as tolyl are consid 
ered herein to be substituted aryl groups as described below. 
Typically, an unsubstituted aryl may be a lower aryl, having 
from 6 to about 10 carbon atoms. One unsubstituted aryl 
group is phenyl. Unsubstituted aryl groups may be bonded to 
one or more carbon atom(s), oxygen atom(s), nitrogen atom 
(S), and/or Sulfur atom(s) in the parent compound, however. 
I0089. The phrase “substituted aryl group” has the same 
meaning with respect to unsubstituted aryl groups that Sub 
stituted alkyl groups have with respect to unsubstituted alkyl 
groups. However, a Substituted aryl group also includes aryl 
groups in which one of the aromatic carbons is bonded to one 
of the non-carbon or non-hydrogen atoms described above 
and also includes aryl groups in which one or more aromatic 
carbons of the aryl group is bonded to a substituted and/or 
unsubstituted alkyl, alkenyl, or alkynyl group as defined 
herein. This includes bonding arrangements in which two 
carbon atoms of an aryl group are bonded to two atoms of an 
alkyl, alkenyl, or alkynyl group to define a fused ring system 
(e.g., dihydronaphthyl or tetrahydronaphthyl). Thus, the 
phrase “substituted aryl' includes, but is not limited to tolyl 
and hydroxyphenyl among others. 
0090 The phrase “unsubstituted alkenyl refers to straight 
and branched chain and cyclic groups such as those described 
with respect to unsubstituted alkyl groups as defined above, 
except that at least one double bond exists between two car 
bon atoms. Examples include, but are not limited to vinyl, 
-CH=C(H)(CH), -CH=C(CH), C(CH)=C(H), 
—C(CH)=C(H)(CH), —C(CH2CH)—CH, cyclohex 
enyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadi 
enyl, and hexadienyl among others. Lower unsubstituted alk 
enyl groups have from 1 to about 6 carbons. 
0091. The phrase “substituted alkenyl has the same 
meaning with respect to unsubstituted alkenyl groups that 
substituted alkyl groups have with respect to unsubstituted 
alkyl groups. A substituted alkenyl group includes alkenyl 
groups in which a non-carbon or non-hydrogen atom is 
bonded to a carbon double bonded to another carbon and 
those in which one of the non-carbon or non-hydrogenatoms 
is bonded to a carbon not involved in a double bond to another 
carbon. For example, —CH=CH-OCH and 
—CH=CH-CH OH are both substituted alkenyls. 
Oxoalkenyls wherein a CH2 group is replaced by a carbonyl, 
such as —CH=CH-C(O)—CH, are also substituted alk 
enyls. 
0092. The phrase “unsubstituted alkenylene' refers to a 
divalent unsubstituted alkenyl group as defined above. For 
example, —CH=CH- is an exemplary unsubstituted alk 
enylene. The phrase “substituted alkenylene' refers to a diva 
lent Substituted alkenyl group as defined above. 
0093. The phrase “unsubstituted alkynyl refers to straight 
and branched chain groups such as those described with 
respect to unsubstituted alkyl groups as defined above, except 
that at least one triple bond exists between two carbon atoms. 
Examples include, but are not limited to. —C=C(H), 
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-C=C(CH), -C=C(CH2CH), C(H)C=C(H), 
—C(H)2C=C(CH), and —C(H)C=C(CH2CH) among 
others. Unsubstituted lower alkynyl groups have from 1 to 
about 6 carbons. 
0094. The phrase “substituted alkynyl has the same 
meaning with respect to unsubstituted alkynyl groups that 
substituted alkyl groups have with respect to unsubstituted 
alkyl groups. A Substituted alkynyl group includes alkynyl 
groups in which a non-carbon or non-hydrogen atom is 
bonded to a carbon triple bonded to another carbon and those 
in which a non-carbon or non-hydrogen atom is bonded to a 
carbon not involved in a triple bond to another carbon. 
Examples include, but are not limited to, oxoalkynyls 
wherein a CH2 group is replaced by a carbonyl. Such as 
C(O)-CH=CH-CH, and –C(O)-CH-CH=CH. 

0095. The phrase “unsubstituted alkynylene' refers to a 
divalent unsubstituted alkynyl group as defined above. 
A-C=C is an example of an unsubstituted alkynylene. The 
phrase “substituted alkynylene' refers to a divalent substi 
tuted alkynyl group as defined above. 
0096. The phrase “unsubstituted aralkyl refers to unsub 
stituted alkyl groups as defined above in which a hydrogen or 
carbon bond of the unsubstituted alkyl group is replaced with 
a bond to an aryl group as defined above. For example, methyl 
(—CH) is an unsubstituted alkyl group. If a hydrogen atom 
of the methyl group is replaced by a bond to a phenyl group, 
such as if the carbon of the methyl were bonded to a carbon of 
benzene, then the compound is an unsubstituted aralkyl group 
(i.e., a benzyl group). Thus, the phrase includes, but is not 
limited to, groups such as benzyl, diphenylmethyl, and 1-phe 
nylethyl ( CH(CHs)(CH)). 
0097. The phrase “substituted aralkyl has the same mean 
ing with respect to unsubstituted aralkyl groups that Substi 
tuted aryl groups have with respect to unsubstituted aryl 
groups. However, Substituted aralkyls also include groups in 
which a carbon or hydrogenbond of the alkyl part of the group 
is replaced by a bond to a non-carbon or a non-hydrogen 
atom. Examples of Substituted aralkyl groups include, but are 
not limited to. —CHC(=O)(CHs), and —CH2(2-meth 
ylphenyl). 
0098. The phrase “unsubstituted aralkenyl refers to 
unsubstituted alkenyl groups as defined above in which a 
hydrogen or carbonbond of the unsubstituted alkenyl group is 
replaced with a bond to an aryl group as defined above. For 
example, vinyl is an unsubstituted alkenyl group. If a hydro 
gen atom of the vinyl group is replaced by a bond to a phenyl 
group, Such as ifa carbon of the vinyl were bonded to a carbon 
of benzene, then the compound is an unsubstituted aralkenyl 
group (i.e., a styryl group). Thus, the phrase includes, but is 
not limited to, groups such as styryl, diphenylvinyl, and 
1-phenylethenyl ( C(CHs)(CH)). 
0099. The phrase “substituted aralkenyl has the same 
meaning with respect to unsubstituted aralkenyl groups that 
Substituted aryl groups have with respect to unsubstituted aryl 
groups. A Substituted aralkenyl group also includes groups in 
which a carbon or hydrogen bond of the alkenyl part of the 
group is replaced by a bond to a non-carbon or a non-hydro 
gen atom. Examples of Substituted aralkenyl groups include, 
but are not limited to. —CH=C(C)(CHs), and —CH=CH 
(2-methylphenyl). 
0100. The phrase “unsubstituted aralkynyl refers to 
unsubstituted alkynyl groups as defined above in which a 
hydrogen or carbon bond of the unsubstituted alkynyl group 
is replaced with a bond to an aryl group as defined above. For 
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example, acetylene is an unsubstituted alkynyl group. If a 
hydrogenatom of the acetylene group is replaced by a bond to 
a phenyl group. Such as if a carbon of the acetylene were 
bonded to a carbon of benzene, then the compound is an 
unsubstituted aralkynyl group. Thus, the phrase includes, but 
is not limited to, groups such as —C=-phenyl and —CH2— 
C=C-phenyl. 
0101 The phrase “substituted aralkynyl has the same 
meaning with respect to unsubstituted aralkynyl groups that 
Substituted aryl groups have with respect to unsubstituted aryl 
groups. However, a substituted aralkynyl group also includes 
groups in which a carbon or hydrogen bond of the alkynyl part 
of the group is replaced by a bond to a non-carbon or a 
non-hydrogen atom. Examples of Substituted aralkynyl 
groups include, but are not limited to. —C=C C(Br) 
(CH) and —C=C(2-methylphenyl). 
0102 The phrase “unsubstituted heteroalkyl refers to 
unsubstituted alkyl groups as defined above in which the 
carbon chain is interrupted by one or more heteroatoms cho 
sen from N, O, and S. Unsubstituted heteroalkyls containing 
N may have NH or N (unsubstituted alkyl) in the carbon 
chain. For example, unsubstituted heteroalkyls include 
alkoxy, alkoxyalkyl, alkoxyalkoxy, thioether, alkylami 
noalkyl, aminoalkyloxy, and other Such groups. Typically, 
unsubstituted heteroalkyl groups contain 1-5 heteroatoms, 
and particularly 1-3 heteroatoms. In some embodiments 
unsubstituted heteroalkyls include, for example, alkoxy 
alkoxyalkoxy groups such as ethyloxyethyloxyethyloxy. 
(0103) The phrase “substituted heteroalkyl has the same 
meaning with respect to unsubstituted heteroalkyl groups that 
substituted alkyl groups have with respect to unsubstituted 
alkyl groups. 
0104. The phrase “unsubstituted heteroalkylene' refers to 
a divalent unsubstituted heteroalkyl group as defined above. 
For example, —CH, O CH and —CH NH 
CHCH are both exemplary unsubstituted heteroalky 
lenes. The phrase “substituted heteroalkylene' refers to a 
divalent substituted heteroalkyl group As defined above. 
0105. The phrase “unsubstituted heteroalkenyl refers to 
unsubstituted alkene groups as defined above in which the 
carbon chain is interrupted by one or more heteroatoms cho 
sen from N, O, and S. Unsubstituted heteroalkenyls contain 
ing N may have NH or N (unsubstituted alkyl or alkene) in the 
carbon chain. The phrase “substituted heteroalkenyl has the 
same meaning with respect to unsubstituted heteroalkenyl 
groups that Substituted heteroalkyl groups have with respect 
to unsubstituted heteroalkyl groups. 
0106 The phrase “unsubstituted heteroalkenylene' refers 
to a divalent unsubstituted heteroalkenyl group as defined 
above. Thus —CH-O-CH=CH is an example of an 
unsubstituted heteroalkenylene. The phrase “substituted het 
eroalkenylene' refers to a divalent substituted heteroalkenyl 
group as defined above. 
0107 The phrase “unsubstituted heteroalkynyl refers to 
unsubstituted alkynyl groups as defined above in which the 
carbon chain is interrupted by one or more heteroatoms cho 
sen from N, O, and S. Unsubstituted heteroalkynyls contain 
ing N may have NH or N (unsubstituted alkyl, alkene, or 
alkyne) in the carbon chain. The phrase “substituted het 
eroalkynyl has the same meaning with respect to unsubsti 
tuted heteroalkynyl groups that substituted heteroalkyl 
groups have with respect to unsubstituted heteroalkyl groups. 
0108. The phrase “unsubstituted heteroalkynylene' refers 
to a divalent unsubstituted heteroalkynyl group as defined 
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above. Thus —CH2—O CH C=C is an example of 
an unsubstituted heteroalkynylene. The phrase “substituted 
heteroalkynylene' refers to a divalent substituted heteroalky 
nyl group as defined above. 
0109. The phrase “unsubstituted heterocyclyl refers to 
both aromatic and nonaromatic ring compounds including 
monocyclic, bicyclic, and polycyclic ring compounds Such 
as, but not limited to, quinuclidyl, containing 3 or more ring 
members of which one or more is a heteroatom Such as, but 
not limited to, N, O, and S. Although the phrase “unsubsti 
tuted heterocyclyl includes condensed heterocyclic rings 
Such as benzimidazolyl, it does not include heterocyclyl 
groups that have other groups such as alkyl or halo groups 
bonded to one of the ring members as compounds Such as 
2-methylbenzimidazolyl are substituted heterocyclyl groups. 
Examples of heterocyclyl groups include, but are not limited 
to: unsaturated 3 to 8 membered rings containing 1 to 4 
nitrogenatoms such as, but not limited to pyrrolyl pyrrolinyl, 
imidazolyl pyrazolyl pyridyl, dihydropyridyl, pyrimidyl, 
pyrazinyl, pyridazinyl, triazolyl (e.g., 4H-1,2,4-triazolyl, 
1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl etc.), tetrazolyl, (e.g., 
1H-tetrazolyl, 2H tetrazolyl, etc.); saturated 3 to 8 membered 
rings containing 1 to 4 nitrogenatoms such as, but not limited 
to, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl: 
condensed unsaturated heterocyclic groups containing 1 to 4 
nitrogenatoms such as, but not limited to, indolyl, isoindolyl, 
indolinyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, 
indazolyl, benzotriazolyl; unsaturated 3 to 8 membered rings 
containing 1 to 2 oxygenatoms and 1 to 3 nitrogenatoms such 
as, but not limited to, oxazolyl, isoxazolyl, oxadiazolyl (e.g., 
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 
etc.); Saturated 3 to 8 membered rings containing 1 to 2 
oxygen atoms and 1 to 3 nitrogen atoms Such as, but not 
limited to, morpholinyl; unsaturated condensed heterocyclic 
groups containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms, for example, benzoxazolyl, benzoxadiazolyl, benzox 
azinyl (e.g., 2H-1,4-benzoxazinyl, etc.).; unsaturated 3 to 8 
membered rings containing 1 to 3 Sulfur atoms and 1 to 3 
nitrogen atoms Such as, but not limited to, thiazolyl, isothia 
Zolyl, thiadiazolyl (e.g., 1,2,3-thiadiazolyl, 1,2,4-thiadiaz 
olyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, etc.); saturated 3 
to 8 membered rings containing 1 to 2 sulfur atoms and 1 to 3 
nitrogen atoms such as, but not limited to, thiazolodinyl: 
saturated and unsaturated 3 to 8 membered rings containing 1 
to 2 sulfur atoms such as, but not limited to, thienyl, dihy 
drodithiinyl, dihydrodithionyl, tetrahydrothiophene, tetrahy 
drothiopyran; unsaturated condensed heterocyclic rings con 
taining 1 to 2 Sulfur atoms and 1 to 3 nitrogen atoms such as, 
but not limited to, benzothiazolyl, benzothiadiazolyl, ben 
Zothiazinyl (e.g., 2H-1,4-benzothiazinyl, etc.), dihydroben 
Zothiazinyl (e.g., 2H-3,4-dihydrobenzothiazinyl, etc.), unsat 
urated 3 to 8 membered rings containing oxygen atoms Such 
as, but not limited to furyl; unsaturated condensed heterocy 
clic rings containing 1 to 2 oxygen atoms Such as benzodiox 
olyl (e.g., 1,3-benzodioXoyl, etc.); unsaturated 3 to 8 mem 
bered rings containing an oxygenatom and 1 to 2 Sulfur atoms 
such as, but not limited to, dihydrooxathiinyl; saturated 3 to 8 
membered rings containing 1 to 3 oxygen atoms and 1 to 2 
Sulfur atoms such as 1,4-oxathiane; unsaturated condensed 
rings containing 1 to 2 sulfur atoms Such as benzothienyl, 
benzodithiinyl; and unsaturated condensed heterocyclic rings 
containing an oxygen atom and 1 to 3 oxygen atoms such as 
benZOxathiinyl. Heterocyclyl group also include those 
described above in which one or more Satoms in the ring is 
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double-bonded to one or two oxygen atoms (Sulfoxides and 
Sulfones). For example, heterocyclyl groups include tetrahy 
drothiophene, tetrahydrothiophene oxide, and tetrahy 
drothiophene 1,1-dioxide. In some embodiments heterocy 
clyl groups contain 5 or 6 ring members. In other 
embodiments heterocyclyl groups include morpholine, pip 
erazine, piperidine, pyrrolidine, imidazole, pyrazole, 1,2,3- 
triazole, 1,2,4-triazole, tetrazole, thiomorpholine, thiomor 
pholine in which the Satom of the thiomorpholine is bonded 
to one or more O atoms, pyrrole, homopiperazine, oxazoli 
din-2-one, pyrrolidin-2-one, oxazole, quinuclidine, thiazole, 
isoxazole, furan, and tetrahydrofuran. 
0110. The phrase “substituted heterocyclyl refers to an 
unsubstituted heterocyclyl group as defined above in which 
one of the ring members is bonded to a non-hydrogen atom 
such as described above with respect to substituted alkyl 
groups and Substituted aryl groups. Examples include, but are 
not limited to, 2-methylbenzimidazolyl, 5-methylbenzimida 
Zolyl, 5-chlorobenzthiazolyl, 1-methyl piperazinyl, and 
2-chloropyridyl. 
0111. The phrase “unsubstituted heteroaryl refers to 
unsubstituted aromatic heterocyclyl groups as defined above. 
Thus, unsubstituted heteroaryl groups include but are not 
limited to furyl, imidazolyl, oxazolyl, isoxazolyl pyridinyl, 
benzimidazolyl, and benzothiazolyl. The phrase “substituted 
heteroaryl refers to substituted aromatic heterocyclyl groups 
as defined above. 

0112 The phrase “unsubstituted heterocyclylalkyl refers 
to unsubstituted alkyl groups as defined above in which a 
hydrogen or carbon bond of the unsubstituted alkyl group is 
replaced with a bond to a heterocyclyl group as defined above. 
For example, methyl (-CH-) is an unsubstituted alkyl group. 
If a hydrogen atom of the methyl group is replaced by a bond 
to a heterocyclyl group. Such as if the carbon of the methyl 
were bonded to carbon 2 of pyridine (one of the carbons 
bonded to the N of the pyridine) or carbons 3 or 4 of the 
pyridine, then the compound is an unsubstituted heterocycly 
lalkyl group. 
0113. The phrase “substituted heterocyclylalkyl has the 
same meaning with respect to unsubstituted heterocyclyla 
lkyl groups that Substituted aralkyl groups have with respect 
to unsubstituted aralkyl groups. A substituted heterocyclyla 
lkyl group also includes groups in which a non-hydrogen 
atom is bonded to a heteroatom in the heterocyclyl group of 
the heterocyclylalkyl group Such as, but not limited to, a 
nitrogen atom in the piperidine ring of a piperidinylalkyl 
group. 

0114. The phrase “unsubstituted heterocyclylalkenyl 
refers to unsubstituted alkenyl groups as defined above in 
which a hydrogen or carbon bond of the unsubstituted alkenyl 
group is replaced with a bond to a heterocyclyl group as 
defined above. For example, vinyl is an unsubstituted alkenyl 
group. If a hydrogenatom of the vinyl group is replaced by a 
bond to a heterocyclyl group, such as if the carbon of the vinyl 
were bonded to carbon 2 of pyridine or carbons 3 or 4 of the 
pyridine, then the compound is an unsubstituted heterocycly 
lalkenyl group. 
0115 The phrase “substituted heterocyclylalkenyl has 
the same meaning with respect to unsubstituted heterocycly 
lalkenyl groups that Substituted aralkenyl groups have with 
respect to unsubstituted aralkenyl groups. However, a Substi 
tuted heterocyclylalkenyl group also includes groups in 
which a non-hydrogen atom is bonded to a heteroatom in the 
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heterocyclyl group of the heterocyclylalkenyl group Such as, 
but not limited to, a nitrogen atom in the piperidine ring of a 
piperidinylalkenyl group. 
0116. The phrase “unsubstituted heterocyclylalkynyl 
refers to unsubstituted alkynyl groups as defined above in 
which a hydrogen or carbon bond of the unsubstituted alkynyl 
group is replaced with a bond to a heterocyclyl group as 
defined above. For example, acetylene is an unsubstituted 
alkynyl group. If a hydrogen atom of the acetylene group is 
replaced by a bond to a heterocyclyl group, Such as if the 
carbon of the acetylene were bonded to carbon 2 of pyridine 
or carbons 3 or 4 of the pyridine, then the compound is an 
unsubstituted heterocyclylalkynyl group. 
0117 The phrase “substituted heterocyclylalkynyl has 
the same meaning with respect to unsubstituted heterocycly 
lalkynyl groups that Substituted aralkynyl groups have with 
respect to unsubstituted aralkynyl groups. A substituted het 
erocyclylalkynyl group also includes groups in which a non 
hydrogenatom is bonded to a heteroatom in the heterocyclyl 
group of the heterocyclylalkynyl group Such as, but not lim 
ited to, a nitrogen atom in the piperidine ring of a piperidiny 
lalkynyl group. 
0118. The phrase “unsubstituted alkoxy' refers to a 
hydroxyl group (-OH) in which the bond to the hydrogen 
atom is replaced by a bond to a carbon atom of an otherwise 
unsubstituted alkyl group as defined above. 
0119 The phrase “substituted alkoxy' refers to a hydroxyl 
group (-OH) in which the bond to the hydrogen atom is 
replaced by a bond to a carbon atom of an otherwise substi 
tuted alkyl group as defined above. 
0120 A“pharmaceutically acceptable salt includes a salt 
with an inorganic base, organic base, inorganic acid, organic 
acid, or basic or acidic amino acid. Salts of inorganic bases 
include, for example, alkali metals such as Sodium or potas 
sium; alkaline earth metals such as calcium and magnesium 
or aluminum; and ammonia. Salts of organic bases include, 
for example, trimethylamine, triethylamine, pyridine, 
picoline, ethanolamine, diethanolamine, and triethanola 
mine. Salts of inorganic acids include for example, hydro 
chloric acid, hydroboric acid, nitric acid, Sulfuric acid, and 
phosphoric acid. Salts of organic acids include for example, 
formic acid, acetic acid, trifluoroacetic acid, fumaric acid, 
oxalic acid, tartaric acid, maleic acid, citric acid, Succinic 
acid, malic acid, methanesulfonic acid, benzenesulfonic acid, 
and p-toluenesulfonic acid. Salts of basic amino acids 
include, for example, arginine, lysine and ornithine. Acidic 
amino acids include, for example, aspartic acid and glutamic 
acid. 

0121 “Tautomers’ refers to isomeric forms of a com 
pound that are in equilibrium with each other. The concen 
trations of the isomeric forms will depend on the environment 
the compound is found in and may be different depending 
upon, for example, whether the compound is a solidoris in an 
organic or aqueous Solution. For example, in aqueous solu 
tion, ketones are typically in equilibrium with their enol 
forms. Thus, ketones and their enols are referred to as tau 
tomers of each other. As readily understood by one skilled in 
the art, a wide variety of functional groups and other struc 
tures may exhibit tautomerism, and all tautomers of com 
pounds of Formulas I, II, and III are within the scope of the 
present invention. 
0122) The compounds according to the invention may be 
Solvated, especially hydrated. Hydration may occur during 
manufacturing of the compounds or compositions compris 
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ing the compounds, or the hydration may occur over time due 
to the hygroscopic nature of the compounds. 
(0123 Certain embodiments are derivatives referred to as 
prodrugs. The expression prodrug denotes a derivative of a 
pharmaceutically or therapeutically active drug, e.g., esters 
and amides, wherein the derivative has an enhanced charac 
teristic Such as, for example, enhanced delivery and therapeu 
tic value as compared to the drug and can be transformed into 
the drug by an enzymatic or chemical process. See, for 
example, R. E. Notari, Methods Enzymol. 112:309-323 
(1985): N. Bodor, Drugs of the Future 6:165-182 (1981); H. 
Bundgaard, Chapter 1 in Design of Prodrugs (H. Bundgaard, 
ed.), Elsevier, New York (1985); and A. G. Gilman et al., 
Goodman And Gilman's The Pharmacological Basis of 
Therapeutics, 8" ed., McGraw-Hill (1990). Thus, the prodrug 
may be designed to alter the metabolic stability or transport 
characteristics of a drug, mask side effects or toxicity of a 
drug, improve the flavor of a drug, or to alter other character 
istics or properties of a drug. 
0.124 Compounds of the present invention include 
enriched or resolved optical isomers at any or all asymmetric 
atoms as are apparent from the depictions. Both racemic and 
diastereomeric mixtures, as well as the individual optical 
isomers can be isolated or synthesized so as to be substan 
tially free of their enantiomeric or diastereomeric partners. 
All such stereoisomers are within the scope of the invention. 
0.125. The term “carboxy protecting group’ as used herein 
refers to a carboxylic acid protecting ester group employed to 
block or protect the carboxylic acid functionality while the 
reactions involving other functional sites of the compound are 
carried out. Carboxy protecting groups are disclosed in, for 
example, Greene, Protective Groups in Organic Synthesis, 
pp. 152-186, John Wiley & Sons, New York (1981), which is 
hereby incorporated herein by reference. In addition, a car 
boxy protecting group can be used as a prodrug, whereby the 
carboxy protecting group can be readily cleaved in vivo by, 
for example, enzymatic hydrolysis to release the biologically 
active parent. T. Higuchi and V. Stella provide a discussion of 
the prodrug concept in “Pro-drugs as Novel Delivery Sys 
tems’. Vol. 14 of the A.C.S. Symposium Series, American 
Chemical Society (1975), which is hereby incorporated 
herein by reference. Such carboxy protecting groups are well 
known to those skilled in the art, having been extensively used 
in the protection of carboxyl groups in the penicillin and 
cephalosporin fields, as described in U.S. Pat. Nos. 3,840.556 
and 3,719,667, S. Kukola, J. Am. Chem. Soc. 93:6267-6269 
(1971), and G. E. Gutowski, Tetrahedron Lett. 21:1779-1782 
(1970), the disclosures of which are hereby incorporated 
herein by reference. Examples of esters useful as prodrugs for 
compounds containing carboxyl groups can be found, for 
example, at pp. 14-21 in Bioreversible Carriers in Drug 
Design. Theory and Application (E. B. Roche, ed.), Perga 
mon Press, New York (1987), which is hereby incorporated 
herein by reference. Representative carboxy protecting 
groups are C to Cs alkyl (e.g., methyl, ethyl or tertiary butyl 
and the like); haloalkyl; alkenyl; cycloalkyl and substituted 
derivatives thereof such as cyclohexyl, cyclopenty1 and the 
like: cycloalkylalkyl and substituted derivatives thereof such 
as cyclohexylmethyl, cyclopentylmethyl and the like: aryla 
lkyl, for example, phenethyl or benzyl and substituted deriva 
tives thereof such as alkoxybenzyl or nitrobenzyl groups and 
the like: arylalkenyl, for example, phenylethenyl and the like: 
aryland substituted derivatives thereof, for example, 5-inda 
nyl and the like; dialkylaminoalkyl (e.g., dimethylaminoethyl 
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and the like); alkanoyloxyalkyl groups such as acetoxym 
ethyl, butyryloxymethyl, Valeryloxymethyl, isobutyry 
loxymethyl, isovaleryloxymethyl, 1-(propionyloxy)-1-ethyl, 
1-(pivaloyloxyl)-1-ethyl, 1-methyl-1-(propionyloxy)-1- 
ethyl, pivaloyloxymethyl, propionyloxymethyl and the like; 
cycloalkanoyloxyalkyl groups such as cyclopropylcarbony 
loxymethyl, cyclobutylcarbonyloxymethyl, cyclopentylcar 
bonyloxymethyl, cyclohexylcarbonyloxymethyl and the like: 
aroyloxyalkyl, Such as benzoyloxymethyl, benzoyloxyethyl 
and the like: arylalkylcarbonyloxyalkyl, such as benzylcar 
bonyloxymethyl, 2-benzylcarbonyloxyethyl and the like: 
alkoxycarbonylalkyl, Such as methoxycarbonylmethyl, 
cyclohexyloxycarbonylmethyl, 1-methoxycarbonyl-1-ethyl, 
and the like; alkoxycarbonyloxyalkyl. Such as methoxycar 
bonyloxymethyl, t-butyloxycarbonyloxymethyl, 1-ethoxy 
carbonyloxy-1-ethyl, 1-cyclohexyloxycarbonyloxy-1-ethyl 
and the like; alkoxycarbonylaminoalkyl. Such as t-butyloxy 
carbonylaminomethyl and the like; alkylaminocarbonylami 
noalkyl, Such as methylaminocarbonylaminomethyl and the 
like: alkanoylaminoalkyl, Such as acetylaminomethyl and the 
like; heterocycliccarbonyloxyalkyl, Such as 4-methylpiper 
azinylcarbonyloxymethyl and the like; dialkylaminocarbo 
nylalkyl. Such as dimethylaminocarbonylmethyl, diethylami 
nocarbonylmethyl and the like: (5-(alkyl)-2-oxo-1,3- 
dioxolen-4-yl)alkyl, such as (5-t-butyl-2-oxo-1,3-dioxolen 
4-yl)methyl and the like; and (5-phenyl-2-oxo-1,3-dioxolen 
4-yl)alkyl. Such as (5-phenyl-2-oxo-1,3-dioxolen-4-yl) 
methyl and the like. 
0126 The term “N-protecting group' or “N-protected” as 
used herein refers to those groups intended to protect the 
N-terminus of an amino acid or peptide or to protect an amino 
group against undesirable reactions during synthetic proce 
dures. Commonly used N-protecting groups are disclosed in, 
for example, Greene, Protective Groups in Organic Synthe 
sis, John Wiley & Sons, New York (1981), which is hereby 
incorporated by reference. For example, N-protecting groups 
can comprise acyl groups such as formyl, acetyl, propionyl, 
pivaloyl, t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trif 
luoroacetyl, trichloroacetyl, phthalyl, o-nitrophenoxyacetyl, 
a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 
4-nitrobenzoyl, and the like; Sulfonyl groups such as benze 
nesulfonyl, p-toluenesulfonyl and the like; carbamate form 
ing groups such as benzyloxycarbonyl, p-chlorobenzyloxy 
carbonyl, p-methoxybenzyloxycarbonyl, 
p-nitrobenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, 
p-bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxycar 
bonyl, 3,5-dimethoxybenzyloxycarbonyl, 2,4-dimethoxy 
benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl 2-nitro 
4,5-dimethoxybenzyloxycarbonyl, 3,4,5- 
trimethoxybenzyloxycarbonyl, 1-(p-biphenylyl)-1- 
methylethoxycarbonyl, C.C.-di methyl-3,5- 
dimethoxybenzyloxycarbonyl, benzhydryloxycarbonyl, 
t-butyloxycarbonyl, diisopropylmethoxycarbonyl, isopropy 
loxycarbonyl, ethoxycarbonyl, methoxycarbonyl, allyloxy 
carbonyl, 2.2.2.-trichloroethoxycarbonyl, phenoxycarbonyl, 
4-nitrophenoxycarbonyl, fluorenyl-9-methoxycarbonyl, 
cyclopentyloxycarbonyl, adamantyloxycarbonyl, cyclohexy 
loxycarbonyl, phenylthiocarbonyl and the like; alkyl groups 
such as benzyl, triphenylmethyl, benzyloxymethyl and the 
like; and silyl groups such as trimethylsilyl and the like. In 
Some embodiments N-protecting groups are formyl, acetyl, 
benzoyl, pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl, 
9-fluorenylmethyloxycarbonyl (Fmoc), t-butyloxycarbonyl 
(Boc), and benzyloxycarbonyl (Cbz). 
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I0127. As used herein, “halo,” “halogen' or “halide” refers 
to F, Cl, Br or I. 
I0128. As used herein, the abbreviations for any protective 
groups, amino acids or other compounds, are, unless indi 
cated otherwise, in accord with their common usage, recog 
nized abbreviations, or the IUPAC-IUB Commission on Bio 
chemical Nomenclature, Biochem. 11:942-944 (1972). 
I0129. As used herein, “substantially pure” means suffi 
ciently homogeneous to appear free of readily detectable 
impurities as determined by standard methods of analysis, 
Such as thin layer chromatography (TLC), gel electrophore 
sis, and high performance liquid chromatography (HPLC), 
used by those of skill in the art to assess Such purity, or 
sufficiently pure such that further purification would not 
detectably alter the physical and chemical properties, such as 
enzymatic and biological activities, of the Substance. Sub 
stantially pure includes compositions in which the AA target 
ing agent or AA targeting compound forms the major com 
ponent of the composition, Such as constituting about 50%, 
about 60%, about 70%, about 80%, about 90%, or about 95% 
or more of the substances in the composition. Methods for 
purification of compounds to produce Substantially chemi 
cally pure compounds are known to those of skill in the art. A 
Substantially chemically pure compound may, however, be a 
mixture of stereoisomers. In Such instances, further purifica 
tion may increase the specific activity of the compound. How 
ever, AA targeting agents need not always be provided in a 
specific purified state. Partially purified compositions will 
have utility in certain embodiments and depending on the 
desired use. For example, purification methods that may yield 
a greater total recovery of AA-targeting agent may produce a 
lower degree of relative purification. 
0.130. As used herein, “biological activity” refers to the in 
Vivo activities of a compound, composition, or other mixture, 
or physiological responses that result upon in Vivo adminis 
tration of a compound, composition or other mixture. Bio 
logical activity thus encompasses therapeutic effects, diag 
nostic effects and pharmaceutical activity of Such 
compounds, compositions, and mixtures. The term “biologi 
cally active' or “functional” when used as a modifier of 
invention AA targeting agent containing polypeptides or 
compositions thereof refers to a polypeptide that exhibits at 
least one activity that is characteristic of or similar to an AA 
targeting agent. 
I0131. As used herein, “pharmacokinetics' refers to the 
concentration of an administered compound in the serum over 
time. Pharmacodynamics refers to the concentration of an 
administered compound in target and nontarget tissues over 
time and the effects on the target tissue (e.g., efficacy) and the 
non-target tissue (e.g., toxicity). Improvements in, for 
example, pharmacokinetics or pharmacodynamics can be 
designed for a particular targeting agent or biological agent, 
Such as by using labile linkages or by modifying the chemical 
nature of any linker (e.g., changing solubility, charge, and the 
like). 
0.132. As employed herein, the phrases “an effective 
amount” and “therapeutically effective amount” refer to an 
amount of an AA targeting agent or compound comprising an 
AA targeting agent that is useful orable to Support an observ 
able change in the level of one or more biological activity 
characteristic of an AA targeting agent, or a dose Sufficient to 
imparta beneficial effect, e.g., an amelioration of a symptom 
on the recipient thereof. The specific therapeutically effective 
dose level for any particular subject will depend upon a vari 
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ety of factors including the symptom or disorder being 
treated, the severity of the symptom or disorder, the activity of 
the specific compound, the route of administration, the rate of 
clearance of the compound, the duration of treatment, the 
drugs used in combination or coincident with the compound, 
the age, body weight, sex, diet, and general health of the 
subject, and like, as well as other factors well known in the 
medical arts and Sciences. A therapeutically effective amount 
can be an amount of AA targeting compound Sufficient to 
produce a measurable inhibition of angiogenesis in the tissue 
being treated, i.e., an angiogenesis-inhibiting amount. Inhi 
bition of angiogenesis can be measured in situ by immuno 
histochemistry, or by other methods known to one skilled in 
the art. Various general considerations taken into account in 
determining the “therapeutically effective amount” are 
known to those of skill in the art and are described, e.g., in 
Gilman, A. G., et al., Goodman And Gilman's The Pharma 
cological Basis of Therapeutics, 8" ed., McGraw-Hill 
(1990); and Remington's Pharmaceutical Sciences, 17" ed., 
Mack Publishing Co., Easton, Pa. (1990). 
0133. In one aspect, the present invention provides various 
targeting compounds in which AA targeting agents are 
covalently linked to a combining site of an antibody. 
0134. In another aspect, the present invention includes 
methods of altering at least one physical or biological char 
acteristic of an AA targeting agent. The methods include 
covalently linking an AA targeting agent to a combining site 
of an antibody, either directly or though a linker. Character 
istics of an AA targeting agent that may be modified include, 
but are not limited to, binding affinity, Susceptibility to deg 
radation (e.g., by proteases), pharmacokinetics, pharmacody 
namics, immunogenicity, solubility, lipophilicity, hydrophi 
licity, hydrophobicity, stability (either more or less stable, as 
well as planned degradation), rigidity, flexibility, modulation 
of antibody binding, and the like. Also, the biological potency 
of a particular AA targeting agent may be increased by the 
addition of the effector function(s) provided by the antibody. 
For example, an antibody provides effector functions such as 
complement mediated effector functions. Without wishing to 
be bound by any theory, the antibody portion of an AA tar 
geting compound may generally extend the half-life of a 
Smaller sized AA targeting agent in vivo. Thus, in one aspect, 
the invention provides a method for increasing the effective 
circulating half-life of an AA targeting agent. 
0135) In another aspect, the present invention provides 
methods for modulating the binding activity of an antibody by 
covalently attaching an AA targeting agent to a combining 
site of the antibody. Although not wishing to be bound by any 
theory, Substantially reduced antibody binding to an antigen 
may result from the linked AA targeting agent(s) sterically 
hindering the antigen from contacting the antibody combin 
ing site. Alternatively, Substantially reduced antigen binding 
may result if the amino acid side chain of the antibody com 
bining site modified by covalent linkage is important for 
binding to the antigen. By contrast, Substantially increased 
antibody binding to an antigen may result when a linked AA 
targeting agent(s) does not sterically hinder the antigen from 
contacting the antibody combining site and/or when the 
amino acid side chain of the antibody combining site modi 
fied by covalent linkage is not important for binding to the 
antigen. 
0136. In another aspect, the present invention includes 
methods of modifying a combining site of an antibody to 
generate binding specificity for the thrombospondin binding 
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cognate. Such methods include covalently linking a reactive 
amino acid side chain in a combining site of the antibody to a 
chemical moiety on a linker of an AA targeting agent-linker 
compound as described herein where an AA targeting agentis 
based upon a thrombospondin peptide. The chemical moiety 
of the linker is sufficiently distanced from the AA targeting 
agent so that an AA targeting agent can bind its cognate when 
an AA targeting agent-linker compound is covalently linked 
to an antibody combining site. Typically, the antibody will not 
be considered specific for the target molecule. In certain 
embodiments, an antibody prior to covalent linking would 
have an affinity for the thrombospondin binding cognate of 
less than about 1x10 moles/liter. However, after the anti 
body is covalently linked to the AA targeting agent-linker 
compound, the modified antibody preferably has an affinity 
for the target molecule of at least about 1x10" moles/liter, 
alternatively, at least about 1x107 moles/liter, alternatively, 
at least 1x10 moles/liter, alternatively at least 1x10 
moles/liter, or alternatively, at least about 1x10' moles/liter. 

AA Targeting Agents 

0.137 An AA targeting agent is a peptide selected from the 
group consisting of: 

(SEQ ID NO: 1) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 2) 
R-Pro-Phe-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO:3) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Nva-Lys-Arg-Pro-R; 

(SEQ ID NO : 4) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Lys-Ile-Arg-Pro-R; 

(SEO ID NO. 5) 
R" -Sar-Gly-Val- (D-alloIle) - Thr-Gln-Ile-Arg-Pro-R; 

(SEQ ID NO : 6) 
R" -Sar-Gly-Val- (D-alloIle) - Thr- (C-Ally-Gly) -Ile 

Arg-Pro-R; 

(SEO ID NO : 7) 
R" -Sar-Phe-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO:8) 
R-Lys-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEO ID NO:9) 
R-Glu-Gly-Val- (D-alloIle) - Thr-Nva-Ile-Arg-Pro-R; 

(SEQ ID NO: 10) 
R°-Pro-Gly-Wal- (D-alloIle) -Thr-Nva-Ile-Arg-Pro-R; 2 ly l- ( lloIle) - Th l 9 3 

(SEQ ID NO: 11) 
R-Pro- (4 - Cyano-Phe) - Val- (D-alloIle) -Thr-Nva-Ile y 

Arg-Pro-R; 

(SEQ ID NO:12) 
R-Pro- (3, 4-Dimethoxy-Phe) -Val- (D-alloIle) -Thr 

Nva-Ile-Arg-ProR; 

(SEQ ID NO: 13) 
R-Pro- (3-(4-thiazolyl)-L-Ala) -Val- (D-alloIle) - 

Thr-Nva-Ile-Arg-Pro-R; 



US 2008/O152660 A1 

- Continued 
(SEQ ID NO: 14) 

R°-Pro- (2-furyl-Ala) -Val- (D-alloIle) -Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO: 15) 
R-Pro- (Cyclo-Leu) -Val- (D-alloIle) - Thr-Nva-Ile 

Arg-Pro-R; 

(SEQ ID NO: 16) 
R°-Gly-Val- (D-Ile) -Thr-Arg-Ile-Arg-R; 
and 

(SEO ID NO:17) 
R" -Sar-Gly-Val- (D-Ile) -Thr-Nva-Ile-Arg-Pro-R; 

0138) R' is NH(CH), N(CH)C(O)CH, N(CH)C(O) 
CHCH, N(CH)C(O)CHCHCH, N(CH)C(O)CH(CH) 
CH, N(CH)C(O)CHCHCHCH, N(CH)C(O)CH(CH) 
CHCH N(CH)C(O)CHs. N(CH)C(O)CHCH 
(CH2CH2O) is Me, an amino protecting group, a lipid fatty 
acid group or a carbohydrate; 
I0139 R is NH, NHC(O)CH, NHC(O)CHCH, NHC 
(O)CHCHCH, NHC(O)CH(CH)CH, NHC(O) 
CHCHCHCH, NHC(O)CH(CH)CHCH, NHC(O) 
CHs NH(CH)C(O)CHCH-(CH2CH2O). Me, an amino 
protecting group, a lipid fatty acid group or a carbohydrate; 
and 
0140 R is COOH, C(O)NH, C(O)NH(CH), C(O) 
NHCHCH, C(O)NHCHCHCH,C(O)NHCH(CH,)CH, 
C(O)NHCHCHCHCH C(O)NHCH(CH)CHCH 
C(O)NHCHs. C(O)NHCHCHOCHC(O)NHOCH, 
C(O)NHOCH2CH, a carboxy protecting group, a lipid fatty 
acid group or a carbohydrate. 
0141 An AA targeting compound can be prepared using 
techniques well known in the art. Typically, synthesis of the 
peptidyl AA targeting agent is the first step and is carried out 
as described herein. The targeting agent is then derivatized for 
linkage to a connecting component (the linker), which is then 
combined with the antibody. One of skill in the art will readily 
appreciate that the specific synthetic steps used depend upon 
the exact nature of the three components. Thus, AA targeting 
agent-linker conjugates and AA targeting compounds 
described herein can be readily synthesized. 
0142 AA targeting agent peptides may be synthesized by 
many techniques that are known to those skilled in the art. For 
Solid phase peptide synthesis, a Summary of exemplary tech 
niques may be found in Chemical Approaches to the Synthesis 
of Peptides and Proteins (Williams et al., eds.), CRC Press, 
Boca Raton, Fla. (1997). 
0143 Typically, the desired peptidic AA targeting agent is 
synthesized sequentially on Solid phase according to proce 
dures well known in the art. See, e.g., U.S. Patent Application 
No. 2003/0045477). The linker may be attached to the peptide 
in part or in full on the Solid phase, or may be added using 
Solution phase techniques after the removal of the peptide 
from the resin (see FIGS.6A and 6B). For example, an N-pro 
tected amino and carboxylic acid-containing linking moiety 
may be attached to a resin Such as 4-hydroxymethyl-phe 
noxymethyl-poly(styrene-1% divinylbenzene). The N-pro 
tecting group may be removed by the appropriate acid (e.g., 
TFA for Boc) or base (e.g., piperidine for Fmoc), and the 
peptide sequence developed in the normal C-terminus to 
N-terminus fashion (see FIG. 6A). Alternatively, the peptide 
sequence may be synthesized first and the linker added to the 
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N-terminal amino acid residue last (see FIG. 6B). Yet another 
method entails deprotecting an appropriate side chain during 
synthesis and derivatizing with a suitably reactive linker. For 
example, a lysine side chain may be deprotected and reacted 
with a linker having an active ester. Alternatively, an amino 
acid derivative with a suitably protected linker moiety already 
attached to the side chain (see FIG. 6B) or, in some cases, the 
alpha-amino nitrogen, may be added as part of the growing 
peptide sequence. 
0144. At the end of the solid phase synthesis, the targeting 
agent-linker conjugate is removed from the resin and depro 
tected, either in Succession or in a single operation. Removal 
of the targeting agent-linker conjugate and deprotection can 
be accomplished in a single operation by treating the resin 
bound peptide-linker conjugate with a cleavage reagent, for 
example, trifluoroacetic acid containing scavengers such as 
thianisole, water, or ethanedithiol. After deprotection and 
release of the targeting agent, further derivatization of the 
targeting agent peptide may be carried out. 
0145 The fully deprotected targeting agent-linker conju 
gate is purified by a sequence of chromatographic steps 
employing any or all of the following types: ion exchange on 
a weakly basic resin in the acetate form; hydrophobic adsorp 
tion chromatography on underivatized polystyrene-divinyl 
benzene (e.g., AMBERLITE XAD); silica gel adsorption 
chromatography; ion exchange chromatography on car 
boxymethylcellulose; partition chromatography, e.g., on 
SEPHADEX G-25, LH-20 or countercurrent distribution; 
high performance liquid chromatography (HPLC), especially 
reverse-phase HPLC on octyl- or octadecylsilyl-silicabonded 
phase column packing. 

Antibodies 

0146) “Antibody” as used herein includes polypeptide 
molecules comprising heavy and/or light chains which have 
immunoreactive activity. Antibodies include immunoglobu 
lins which are the product of B cells and variants thereof, as 
well as the T cell receptor (TcPR) which is the product of T 
cells and variants thereof. An immunoglobulin is a protein 
comprising one or more polypeptides Substantially encoded 
by the immunoglobulin kappa and lambda, alpha, gamma, 
delta, epsilon and mu constant region genes, as well as myriad 
immunoglobulin variable region genes. Light chains are clas 
sified as either kappa or lambda. Heavy chains are classified 
as gamma, mu, alpha, delta, or epsilon, which in turn define 
the immunoglobulin classes, IgG, IgM, IgA, Ig|D, and IgE, 
respectively. Subclasses of heavy chains are also known. For 
example, IgG heavy chains in humans can be any of IgG1. 
IgG2, IgG3, and IgG4 Subclasses. 
0147 A typical immunoglobulin structural unit is known 
to comprise a tetramer. Each tetramer is composed of two 
identical pairs of polypeptide chains, each pair having one 
“light” (about 25 kD) and one “heavy” chain (about 50-70 
kD). The N-terminus of each chain defines a variable region 
of about 100 to 110 or more amino acids primarily respon 
sible for antigen recognition. The terms variable light chain 
(V) and variable heavy chain (V) refer to these light and 
heavy chains respectively. The amino acids of an antibody 
may be naturally or nonnaturally occurring. 
0148 Antibodies that contain two combining sites are 
bivalent in that they have two complementarity or antigen 
recognition sites. A typical natural bivalent antibody is an 
IgG. Although vertebrate antibodies generally comprise two 
heavy chains and two light chains, heavy chain only antibod 
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ies are also known. See Muyldermans et al., TRENDS in 
Biochem. Sci. 26(4):230-235 (1991). Such antibodies are 
bivalent and are formed by the pairing of heavy chains. Anti 
bodies may also be multi-valent, as in the case of dimeric 
forms of IgA and the pentameric IgM molecule. Antibodies 
also include hybrid antibodies wherein the antibody chains 
are separately homologous with referenced mammalian anti 
body chains. One pair of heavy and light chain has a combin 
ing site specific to one antigen and the other pair of heavy and 
light chains has a combining site specific to a different anti 
gen. Such antibodies are referred to as bi-specific because 
they are able to bind two different antigens at the same time. 
Antibodies may also be univalent, such as, for example, in the 
case of Fab or Fab' fragments. 
0149 Antibodies exist as full length intact antibodies or as 
a number of well-characterized fragments produced by diges 
tion with various peptidases or chemicals. Thus, for example, 
pepsin digests an antibody below the disulfide linkages in the 
hinge region to produce F(ab'), a dimer of Fab which itself is 
a light chain joined to V, CH by a disulfide bond. F(ab') 
may be reduced under mild conditions to break the disulfide 
linkage in the hinge region, thereby converting the F(ab') 
dimer into a Fab' monomer. The Fab' monomer is essentially 
a Fab fragment with part of the hinge region (see, e.g., Fun 
damental Immunology (W. E. Paul, ed.), Raven Press, N.Y. 
(1993) for a more detailed description of other antibody frag 
ments). As another example, partial digestion with papain can 
yield a monovalent Fab/c fragment. See M. J. Glennie et al., 
Nature 295:712-714 (1982). While various antibody frag 
ments are defined in terms of the digestion of an intact anti 
body, one of skill in the art will appreciate that any of a variety 
of antibody fragments may be synthesized de novo either 
chemically or by utilizing recombinant DNA methodology. 
Thus, the termantibody as used herein also includes antibody 
fragments produced by the modification of whole antibodies, 
synthesized de novo, or obtained from recombinant DNA 
methodologies. One skilled in the art will recognize that there 
are circumstances in which it is advantageous to use antibody 
fragments rather than whole antibodies. For example, the 
smaller size of the antibody fragments allows for rapid clear 
ance and may lead to improved access to solid tumors. 
0150 Recombinant antibodies may be conventional full 
length antibodies, hybrid antibodies, heavy chain antibodies, 
antibody fragments known from proteolytic digestion, anti 
body fragments such as Fv or single chain FV (ScPV), single 
domain fragments such as V or V, diabodies, domain 
deleted antibodies, minibodies, and the like. An Fv antibody 
is about 50 kD in size and comprises the variable regions of 
the light and heavy chain. The light and heavy chains may be 
expressed in bacteria where they assemble into an Fv frag 
ment. Alternatively, the two chains can be engineered to form 
an interchain disulfide bond to give a dsEv. A single chain Fv 
(“scFv’) is a single polypeptide comprising V and V, 
sequence domains linked by an intervening linker sequence, 
such that when the polypeptide folds the resulting tertiary 
structure mimics the structure of the antigenbinding site. See 
J. S. Huston et al., Proc. Nat. Acad. Sci. U.S.A. 85:5879-5883 
(1988). One skilled in the art will recognize that depending on 
the particular expression method and/or antibody molecule 
desired, appropriate processing of the recombinant antibod 
ies may be performed to obtain a desired reconstituted or 
reassembled antibody. See, e.g., Vallejo and Rinas, Biomed 
Central., available at worldwide web URL microbialcellfac 
tories.com/content/3/1/11. 
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0151. Single domain antibodies are the smallest func 
tional binding units of antibodies (approximately 13 kD in 
size), corresponding to the variable regions of either the 
heavy V, or light V, chains. See U.S. Pat. No. 6,696.245, 
WOO4/058821, WOO4/003019 and WO03/002609. Single 
domain antibodies are well expressed in bacteria, yeast, and 
other lower eukaryotic expression systems. Domain deleted 
antibodies have a domain, such as CH, deleted relative to the 
full length antibody. In many cases such domain deleted 
antibodies, particularly CH2 deleted antibodies, offer 
improved clearance relative to their full length counterparts. 
Diabodies are formed by the association of a first fusion 
protein comprising two V. domains with a second fusion 
protein comprising two V, domains. Diabodies, like full 
length antibodies, are bivalent and may be bi-specific. Mini 
bodies are fusion proteins comprising a V, V, or Sclv 
linked to CH, either directly or via an intervening IgGhinge. 
See T. Olafsen et al., Protein Eng. Des. Sel. 17:315-323 
(2004). Minibodies, like domain deleted antibodies, are engi 
neered to preserve the binding specificity of full-length anti 
bodies but with improved clearance due to their smaller 
molecular weight. 
0152 The T cell receptor (TcP) is a disulfide linked het 
erodimer composed of two chains. The two chains are gen 
erally disulfide-bonded just outside the T cell plasma mem 
brane in a short extended stretch of amino acids resembling 
the antibody hinge region. Each TcPR chain is composed of 
one antibody-like variable domain and one constant domain. 
The full TcR has a molecular mass of about 95 kD, with the 
individual chains varying in size from 35 to 47 kD. Also 
encompassed within the meaning of TcP are portions of the 
receptor, Such as, for example, the variable region, which can 
be produced as a soluble protein using methods well known in 
the art. For example, U.S. Pat. No. 6,080,840 and A. E. 
Slanetz and A. L. Bothwell, Eur. J. Immunol. 21:179-183 
(1991) describe a soluble T cell receptor prepared by splicing 
the extracellular domains of a TcPR to the glycosyl phosphati 
dylinositol (GPI) membrane anchor sequences of Thy-1. The 
molecule is expressed in the absence of CD3 on the cell 
surface, and can be cleaved from the membrane by treatment 
with phosphatidylinositol specific phospholipase C(PI-PLC). 
The soluble TcPR also may be prepared by coupling the TcR 
variable domains to an antibody heavy chain CH or CH 
domain, essentially as described in U.S. Pat. No. 5,216,132 
and G. S. Basi et al., S. Immunol. Methods 155:175-191 
(1992), or as soluble TcPR single chains, as described by E. V. 
Shusta et al., Nat. Biotechnol. 18:754-759 (2000) or P. D. 
Holler et al., Proc. Natl. Acad. Sci. U.S.A. 97:5387-5392 
(2000). Certain embodiments of the invention use TcPR “anti 
bodies' as a soluble antibody. The combining site of the TcR 
can be identified by reference to CDR regions and other 
framework residues using the same methods discussed above 
for antibodies. 

0153. The combining site refers to the part of an antibody 
molecule that participates in antigen binding. The antigen 
binding site is formed by amino acid residues of the N-termi 
nal variable (“V”) regions of the heavy (“H”) and light (“L”) 
chains. The antibody variable regions comprise three highly 
divergent stretches referred to as “hypervariable regions” or 
“complementarity determining regions” (CDRs), which are 
interposed between more conserved flanking stretches known 
as “framework regions’ (FRs). The three hypervariable 
regions of a light chain (LCDR1, LCDR2, and LCDR3) and 
the three hypervariable regions of a heavy chain (HCDR1. 
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HCDR2, and HCDR3) are disposed relative to each other in 
three dimensional space to forman antigenbinding Surface or 
pocket. In heavy-chain antibodies or V. domains, the antigen 
binding site is formed by the three hypervariable regions of 
the heavy chains. In V, domains, the antigen binding site is 
formed by the three hypervariable regions of the light chain. 
0154 The identity of the amino acid residues in a particu 
lar antibody that make up a combining site can be determined 
using methods well known in the art. For example, antibody 
CDRs may be identified as the hypervariable regions origi 
nally defined by Kabat et al. See E. A. Kabat et al., Sequences 
of Proteins of Immunological Interest, 5" ed., Public Health 
Service, NIH, Washington D.C. (1992). The positions of the 
CDRs may also be identified as the structural loop structures 
originally described by Chothia and others. See, e.g., C. 
Chothia and A. M. Lesk, J. Mol. Biol. 196:901-917 (1987); C. 
Chothia et al., Nature 342:877-883 (1989); and A. Tramon 
tano et al., J. Mol. Biol. 215:175-182 (1990). Other methods 
include the AbM definition.” which is a compromise 
between Kabat and Chothia and is derived using Oxford 
Molecular's AbM antibody modeling software (now Accel 
rys), or the “contact definition of CDRs set forth in R. M. 
MacCallum et al., J. Mol. Biol. 262:732-745 (1996). Table 2 
identifies CDRs based upon various known definitions: 

TABLE 2 

CDR definitions 

CDR Kabat AbM Chothia Contact 

L1 L24-L34 L24-L34 L24-L34 L3 O-L36 
L2 LSO-LS6 LSO-LS6 LSO-LS6 L46-L55 
L3 L89-L97 L89-L97 L89-L97 L89-L96 
H1 (Kabat H31-H3SB H26-H3SB H26-H32...H34 H30–H3SB 
numbering) 
H1 (Chothia H31-H35 H26-H3S H26-H32 H30–H3S 
numbering) 
H2 HSO-HS6 HSO-HS8 HS2-HS6 H47-HS8 
H3 H95-H102 H95-H102 H95-H102 H93-H101 

General guidelines by which one may identify the CDRs in an 
antibody from sequence alone are as follows: 
O155 LCDR1: 
Start-Approximately residue 24. 
Residue before is always a Cys. 
Residue after is always a Trp, typically followed by Tyr-Gln, 
but also followed by Leu-Gln, Phe-Ghn, or Tyr-Leu. 
Length is 10 to 17 residues. 
0156 LCDR2: 
Start-16 residues after the end of L1. 
Sequence before is generally Ile-Tyr, but also may be Val-Tyr, 
Ile-Lys, or Ile-Phe. 
Length is generally 7 residues. 
O157 LCDR3: 
Start-33 residues after end of L2. 
Residue before is a Cys. 
Sequence after is Phe-Gly-X-Gly. 
Length is 7 to 11 residues. 
0158 HCDR1: 
Start-approximately residue 26, four residues after a Cys 
under Chothia/AbM definitions; start is 5 residues later under 
Kabat definition. 
Sequence before is Cys-X X X. 
Residue after is a Trp, typically followed by Val, but also 
followed by Ile or Ala. 
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Length is 10 to 12 residues under AbM definition; Chothia 
definition excludes the last 4 residues. 
0159. HCDR2: 
Start-15 residues after the end of Kabat/AbM definition of 
CDR-H1. 
Sequence before is typically Leu-Glu-Trp-Ile-Gly, but a num 
ber of variations are possible. 
Sequence after is Lys/Arg-Leu/Ile/Val/Phe/Thr/Ala-Thr/Ser/ 
Ile/Ala. 
Length is 16 to 19 residues under Kabat definition; AbM 
definition excludes the last 7 residues. 
0160] HCDR3: 
Start-33 residues after end of CDR-H2 (two residues after a 
Cys). 
Sequence before is Cys-X-X (typically Cys-Ala-Arg). 
Sequence after is Trp-Gly-X-Gly. 
Length is 3 to 25 residues. 
0.161 The identity of the amino acid residues in a particu 
lar antibody that are outside the CDRs, but nonetheless make 
up part of the combining site by having a side chain that is part 
of the lining of the combining site (i.e., that is available to 
linkage through the combining site), can be determined using 
methods well known in the art, Such as molecular modeling 
and X-ray crystallography. See, e.g., L. Riechmann et al., 
Nature 332:323-327 (1988). 
0162. As discussed, antibodies that can be used in prepar 
ing antibody-based AA targeting compounds require a reac 
tive side chain in the antibody combining site. A reactive side 
chain may be present naturally or may be placed in an anti 
body by mutation. The reactive residue of the antibody com 
bining site may be associated with the antibody, such as when 
the residue is encoded by nucleic acid present in the lymphoid 
cell first identified to make the antibody. Alternatively, the 
amino acid residue may arise by purposely mutating the DNA 
so as to encode the particular residue (see, e.g., WO 01/22922 
to Meares et al.). The reactive residue may be a non-natural 
residue arising, for example, by biosynthetic incorporation 
using a unique codon, tRNA, and aminoacyl-tRNA as dis 
cussed herein. In another approach, the amino acid residue or 
its reactive functional groups (e.g., a nucleophilic amino 
group or Sulfhydryl group) may be attached to an amino acid 
residue in the antibody combining site. Thus, covalent link 
age with the antibody occurring “through an amino acid resi 
due in a combining site of an antibody' as used herein means 
that linkage can be directly to an amino acid residue of an 
antibody combining site or through a chemical moiety that is 
linked to a side chain of an amino acid residue of an antibody 
combining site. 
0163 Catalytic antibodies are one source of antibodies 
with combining sites that comprise one or more reactive 
amino acid side chains. Such antibodies include aldolase 
antibodies, beta lactamase antibodies, esterase antibodies, 
amidase antibodies, and the like. 
0164. One embodiment comprises an aldolase antibody 
such as the mouse monoclonal antibody mab 38C2 or nab 
33F12, as well as suitably humanized and chimeric versions 
of such antibodies. Mouse mab 38C2 has a reactive lysine 
near to but outside HCDR3, and is the prototype of a new class 
of catalytic antibodies that were generated by reactive immu 
nization and mechanistically mimic natural aldolase 
enzymes. See C. F. Barbas 3' et al., Science 278:2085-2092 
(1997)). Other aldolase catalytic antibodies that may be used 
include the antibodies produced by the hybridoma 85A2, 
having ATCC accession number PTA-1015; hybridoma 
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85C7, having ATCC accession number PTA-1014; hybri 
doma 92F9, having ATCC accession number PTA-1017; 
hybridoma 93F3, having ATCC accession number PTA-823: 
hybridoma 84G3, having ATCC accession number PTA-824: 
hybridoma 84G 11, having ATCC accession number PTA 
1018; hybridoma 84H9, having ATCC accession number 
PTA-1019; hybridoma 85H6, having ATCC accession num 
ber PTA-825; hybridoma 90G8, having ATCC accession 
number PTA-1016. Through a reactive lysine, these antibod 
ies catalyZealdol and retro-aldol reactions using the enamine 
mechanism of natural aldolases. See, e.g., J. Wagner et al., 
Science 270: 1797-1800 (1995); C. F. Barbas 3d et al., Science 
278:2085-2092 (1997); G. Zhong et al., Angew. Chem. Int. 
Ed. Engl. 38:3738-3741 (1999); A. Karlstrom et al., Proc. 
Natl. Acad. Sci. U.S.A.,97:3878-3883 (2000). Aldolase anti 
bodies and methods of generating aldolase antibodies are 
disclosed in U.S. Pat. Nos. 6,210,938, 6,368,839, 6,326,176, 
6,589,766, 5,985,626, and 5,733,757. 
0.165 AA targeting compounds may also be formed by 
linking an AA targeting agent to a reactive cysteine, Such as 
those found in the combining sites of thioesterase and 
esterase catalytic antibodies. Suitable thioesterase catalytic 
antibodies are described by K. D. Janda et al., Proc. Natl. 
Acad. Sci. U.S.A. 91:2532-2536 (1994). Suitable esterase 
antibodies are described by P. Wirsching et al., Science 270: 
1775-1782 (1995). Reactive amino acid-containing antibod 
ies may be prepared by means well known in the art, including 
mutating an antibody combining site residue to encode for the 
reactive amino acid or chemically derivatizing an amino acid 
side chain in an antibody combining site with a linker that 
contains the reactive group. 
0166 Antibodies suitable for use herein may be obtained 
by conventional immunization, reactive immunization in 
Vivo, or by reactive selection in vitro. Such as with phage 
display. Antibodies may also be obtained by hybridoma or 
cell fusion methods or in vitro host cells expression system. 
Antibodies may be produced in humans or in other animal 
species. Antibodies from one species of animal may be modi 
fied to reflect another species of animal. For example, human 
chimeric antibodies are those in which at least one region of 
the antibody is from a human immunoglobulin. A human 
chimeric antibody is typically understood to have variable 
region amino acid sequences homologous to a non-human 
animal, e.g., a rodent, with the constant region having amino 
acid sequence homologous to a human immunoglobulin In 
contrast, a humanized antibody uses CDR sequences from a 
non-human antibody with most or all of the variable frame 
work region sequence and all the constant region sequence 
from a human immunoglobulin. Chimeric and humanized 
antibodies may be prepared by methods well known in the art 
including CDR grafting approaches (see, e.g., N. Hardman et 
al., Int. J. Cancer 44:424-433 (1989); C. Queen et al., Proc. 
Natl. Acad. Sci. U.S.A. 86:10029-10033 (1989)), chain shuf 
fling strategies (see, e.g., Rader et al., Proc. Natl. Acad. Sci. 
U.S.A.95:8910-8915 (1998), genetic engineering molecular 
modeling strategies (see, e.g., M. A. Roguska et al., Proc. 
Natl. Acad. Sci. U.S.A. 91:969-973 (1994)), and the like. 
0167 Methods for humanizing non-human antibodies 
have been described in the art. Preferably, a humanized anti 
body has one or more amino acid residues introduced into it 
from a source which is nonhuman. These non-human amino 
acid residues are often referred to as “import residues, which 
are typically taken from an “import' variable domain. 
Humanization can be essentially performed following the 
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methods of Winter and colleagues (see, e.g., P.T. Jones et al., 
Nature 321:522-525 (1986); L. Riechmann et al., Nature 
332:323-327 (1988); M. Verhoeyen et al., Science 239:1534 
1536 (1988)) by substituting hypervariable region sequences 
for the corresponding sequences of a human antibody. 
Accordingly, such "humanized antibodies are chimericanti 
bodies wherein substantially less than an intact human vari 
able domain has been Substituted by the corresponding 
sequence from a non-human species. In practice, humanized 
antibodies are typically human antibodies in which some 
hyperVariable region residues and possibly some framework 
(FR) residues are substituted by residues from analogous sites 
in rodent antibodies. 

0.168. The choice of human variable domains, both light 
and heavy, to be used in making humanized antibodies is very 
important to reduce antigenicity and human anti-mouse anti 
body (HAMA) response when the antibody is intended for 
human therapeutic use. According to the so-called “best-fit 
method, the human variable domain utilized for humaniza 
tion is selected from a library of known domains based on a 
high degree of homology with the rodent variable region of 
interest (M. J. Sims et al., J. Immunol., 151:2296-2308 
(1993); M. Chothia and A. M. Lesk, J. Mol. Biol. 196:901 
917 (1987)). Another method uses a framework region 
derived from the consensus sequence of all human antibodies 
of a particular Subgroup of light or heavy chains. The same 
framework may be used for several different humanized anti 
bodies (see, e.g., P. Carter et al., Proc. Natl. Acad. Sci. U.S.A. 
89:4285-4289 (1992); L. G. Presta et al., J. Immunol. 151: 
2623-2632 (1993)). 
0169. It is further important that antibodies be humanized 
with retention of high linking affinity for the Z group. To 
achieve this goal, according to one method, humanized anti 
bodies are prepared by analysis of the parental sequences and 
various conceptual humanized products using three-dimen 
sional models of the parental and humanized sequences. 
Three-dimensional immunoglobulin models are commonly 
available and are familiar to those skilled in the art. Computer 
programs are available which illustrate and display probable 
three-dimensional conformational structures of selected can 
didate immunoglobulin sequences. Inspection of these dis 
plays permits analysis of the likely role of the residues in the 
functioning of the candidate immunoglobulin sequence with 
respect to linking to the Z group. In this way, FR residues can 
be selected and combined from the recipient and import 
sequences so that the desired antibody characteristic, such as 
increased affinity for the target antigen?s), is achieved. 
(0170 Various forms of humanized murine aldolase anti 
bodies are contemplated. One embodiment uses the human 
ized aldolase catalytic antibody ha8c2 IgG1 or hâ8c2 Fab 
with human constant domains C, and C. 1. C. Rader et al., J. 
Mol. Bio. 332:889-899 (2003) discloses the gene sequences 
and vectors that may be used to produce ha8c2 Fab and ha8c2 
IgG1. Human germline V gene DPK-9 (SEQID NO:36) and 
human J. gene JK4 (SEQ ID NO:38) were used as frame 
works for the humanization of the kappa light chain variable 
domain of m38c2, and human germline gene DP-47 (SEQID 
NO:37) and human J, gene JH4 (SEQID NO:39) were used 
as frameworks for the humanization of the heavy chain vari 
able domain of m38c2. FIG. 7A illustrates a sequence align 
ment between the variable light and heavy chains in m38c2 
(SEQIDNOs: 32 and 33, respectively), ha8c2 (SEQIDNOs: 
34 and 35, respectively), and human germlines. h38c2 may 
utilize IgG1, IgG2, IgG3, or IgG4 constant domains, includ 



US 2008/O152660 A1 

ing any of the allotypes thereof. FIG. 7B illustrates one 
embodiment of h38c2 IgG1 using the Glm(f) allotype. The 
light and heavy chain amino acid sequences of this h;38c2 
IgG1 are set forth in SEQID NOs:40 and 41, respectively. In 
certain embodiments of AA targeting compounds of formula 
II or III wherein Antibody is ha8c2 IgG1 with the G1mGf) 
allotype, Z binds to the side chain of the lysine residue at 
position 99 of SEQID NO:41. This residue is denoted by bold 
print in FIG. 7B. Another embodiment uses a chimeric anti 
body comprising the variable domains (V, and V) of ha8c2 
and the constant domains from an IgG1, IgG2, IgG3, or IgG4. 
0171 Various forms of humanized aldolase antibody frag 
ments are also contemplated. One embodiment uses ha8c2 
F(ab') h;38c2 F(ab'), may be produced by the proteolytic 
digestion of h38c2 IgG1. Another embodiment uses an h28c2 
ScFv comprising the V, and V. domains from h;38c2 which 
are optionally connected by the intervening linker (Gly Ser). 
0172. As an alternative to humanization, human antibod 
ies can be generated. For example, it is now possible to 
produce transgenic animals (e.g., mice) that are capable, upon 
immunization (or reactive immunization in the case of cata 
lytic antibodies) of producing a full repertoire of human anti 
bodies in the absence of endogenous immunoglobulin pro 
duction. For example, it has been described that the 
homozygous deletion of the antibody heavy-chain joining 
region (J) gene in chimeric and germ-line immunoglobulin 
gene array into Such germ-line mutant mice will result in the 
production of human antibodies upon antigen challenge. See, 
e.g., B. D. Cohen et al. Clin. Cancer Res. 11:2063-2073 
(2005); J. L. Teeling et al., Blood 104:1793-1800 (2004); N. 
Lonberg et al., Nature 368:856-859 (1994); A. Jakobovits et 
al., Proc. Natl. Acad. Sci. U.S.A. 90:2551-2555 (1993); A. 
Jakobovits et al., Nature 362:255-258 (1993); M. Brugge 
mannet al., Year Immunol. 7:33-40 (1993); L. D. Taylor, et al. 
Nucleic Acids Res. 20:6287-6295 (1992); M. Bruggemannet 
al., Proc. Natl. Acad. Sci. U.S.A. 86:6709-6713 (1989)); and 
WO 97/17852. 
0173 Alternatively, phage display technology (see, e.g., J. 
McCafferty et al., Nature 348:552-553 (1990); H.J. de Haard 
et al., J Biol Chem 274, 18218-18230 (1999); and A. Kanppik 
et al., J Mol Biol, 296, 57-86 (2000)) can be used to produce 
human antibodies and antibody fragments in vitro using 
immunoglobulin variable (V) domain gene repertoires from 
unimmunized donors. According to this technique, antibody 
V domain genes are cloned in-frame into either a major or 
minor coat protein gene of a filamentous bacteriophage. Such 
as M13 or fa, and displayed as functional antibody fragments 
on the Surface of the phage particle. Because the filamentous 
particle contains a single-stranded DNA copy of the phage 
genome, selections based on the functional properties of the 
antibody also result in selection of the gene encoding the 
antibody exhibiting those properties. Thus, the phage mimics 
some of the properties of the B-cell. Phage display can be 
performed in a variety of formats, and is reviewed in, e.g., K. 
S.Johnson and D.J. Chiswell, Curr. Opin. Struct. Biol. 3:564 
571 (1993). Several sources of V-gene segments can be used 
for phage display. T. Clackson et al., Nature, 352:624–628 
(1991) isolated a diverse array of anti-oxazolone antibodies 
from a small random combinatorial library of V genes derived 
from the spleens of immunized mice. A repertoire of V genes 
from unimmunized human donors can be constructed and 
antibodies to a diverse array of antigens (including self-anti 
gens) can be isolated essentially following the techniques 
described by J. D. Marks et al., J. Mol. Biol. 222:581-597 
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(1991) or A. D. Griffiths et al., EMBO.J. 12:725-734 (1993). 
See also U.S. Pat. Nos. 5,565,332 and 5,573,905; and L. S. 
Jespers et al., Biotechnology 12:899-903 (1994). 
0.174 As indicated above, human antibodies may also be 
generated by in vitro activated B cells. See, e.g., U.S. Pat. 
Nos. 5,567,610 and 5,229,275; and C. A. K. Borrebaecket al., 
Proc. Natl. Acad. Sci. U.S.A. 85:3995-3999 (1988). 
0.175 Amino acid sequence modification(s) of the anti 
bodies described herein are contemplated. For example, it 
may be desirable to improve the binding affinity and/or other 
biological properties of the antibody. Amino acid sequence 
variants of an antibody are prepared by introducing appropri 
ate nucleotide changes into the antibody nucleic acid, or by 
peptide synthesis. Such modifications include, for example, 
deletions from, insertions into, and/or Substitutions of resi 
dues within the amino acid sequences of the antibody. Any 
combination of deletion, insertion, and Substitution is made to 
arrive at the final construct, provided that the final construct 
possesses the desired characteristics. The amino acid changes 
also may alter post-translational processes of the antibody, 
Such as changing the number or position of glycosylation 
sites. 

(0176 A useful method for identification of certain resi 
dues or regions of an antibody that are preferred locations for 
mutagenesis is called 'alanine Scanning mutagenesis, as 
described in B. C. Cunningham and J. A. Wells, Science 
244: 1081-1085 (1989). Here, a residue or group of target 
residues are identified (e.g., charged residues such as Arg, 
Asp, His, Lys, and Glu) and replaced by a neutral or nega 
tively charged amino acid (most preferably Ala or Polyala 
nine) to affect the interaction of the amino acids with the Z 
group of the linker. Those amino acid locations demonstrat 
ing functional sensitivity to the substitutions are then refined 
by introducing further or other variants at, or for, the sites of 
Substitution. Thus, while the site for introducing an amino 
acid sequence variation is predetermined, the nature of the 
mutation per se need not be predetermined. For example, to 
analyze the performance of a mutation at a given site, alanine 
scanning or random mutagenesis is conducted at the target 
codon or region and the expressed antibody variants are 
screened for the ability to form a covalent bond with Z. 
0177 Amino acid sequence insertions include amino 
and/or carboxyl-terminal fusions ranging in length from one 
residue to polypeptides containing a hundred or more resi 
dues, as well as intrasequence insertions of single or multiple 
amino acid residues. Examples of terminal insertions include 
an antibody with an N-terminal methionyl residue or the 
antibody fused to a cytotoxic polypeptide. Other insertional 
variants of an antibody molecule include the fusion to the N 
or C-terminus of an anti-antibody to an enzyme or a polypep 
tide which increases the serum half-life of the antibody. 
0.178 Another type of variant is an amino acid substitution 
variant. These variants have at least one amino acid residue in 
an antibody molecule replaced by a different residue. The 
sites of greatest interest for Substitutional mutagenesis 
include the hypervariable regions, but FR alterations are also 
contemplated. Conservative substitutions are shown in Table 
3 below under the heading of “preferred substitutions. If 
Such substitutions result in a change in biological activity, 
then more Substantial changes, denominated “exemplary Sub 
stitutions' as further described below in reference to amino 
acid classes, may be introduced and the products screened. 
0179 Substantial modifications in the biological proper 
ties of the antibody are accomplished by selecting Substitu 
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tions that differ significantly in their effect on maintaining (a) 
the structure of the polypeptide backbone in the area of the 
Substitution, for example, as a sheet or helical conformation, 
(b) the charge or hydrophobicity of the molecule at the target 
site, or (c) the bulk of the side chain. Naturally occurring 
residues are divided into groups based on common side-chain 
properties: 
0180 (1) hydrophobic: Nle, Met, Ala, Val, Leu, Ile: 
0181 (2) neutral hydrophilic: Cys, Ser. Thr: 
0182 (3) acidic: Asp, Glu; 
0183 (4) basic: Asn., Gln, H is, Lys, Arg; 
0184 (5) residues that influence chain orientation: Gly, 
Pro; and 
0185 (6) aromatic: Trp, Tyr, Phe. 
0186 Non-conservative substitutions will entail exchang 
ing a member of one of these classes for a member of another 
class. 
0187. Any cysteine residue not involved in maintaining 
the proper conformation of the antibody may be substituted, 
generally with serine, to improve the oxidative stability of the 
molecule and prevent aberrant crosslinking. Conversely, cys 
teine bond(s) may be added to the antibody to improve its 
stability (particularly where the antibody is an antibody frag 
ment such as an Fv fragment). 
0188 One type of substitutional variant involves substi 
tuting one or more hyperVariable region residues of a parent 
antibody (e.g., a humanized or human antibody). Generally, 
the resulting variant(s) selected for further development will 
have improved biological properties relative to the parent 
antibody from which they are generated. A convenient way 
for generating Such substitutional variants involves affinity 
maturation using phage display. Briefly, several hyperVari 
able region sites (e.g., 6-7 sites) are mutated to generate all 
possible amino substitutions at each site. The antibody vari 
ants thus generated are displayed in a monovalent fashion 
from filamentous phage particles as fusions to the gene III 
product of M13 packaged within each particle. The phage 
displayed variants are then screened for their biological activ 
ity (e.g., binding affinity) as herein disclosed. In order to 
identify candidate hypervariable region sites for modifica 
tion, alanine Scanning mutagenesis can be performed to iden 
tify hyperVariable region residues contributing significantly 
to antigen binding. Alternatively, or additionally, it may be 
beneficial to analyze a structure of the antibody conjugate 
complex to identify contact points between the antibody and 
the Z group. Such contact residues and neighboring residues 
are candidates for Substitution according to the techniques 
elaborated herein. Once Such variants are generated, the panel 
of variants is subjected to screening as described herein and 
antibodies with Superior properties in one or more relevant 
assays may be selected for further development. 
0189 Another type of amino acid variant of the antibody 
alters the original glycosylation pattern of the antibody by 
deleting one or more carbohydrate moieties found in the 
antibody and/or adding one or more glycosylation sites that 
are not present in the antibody. 
0.190 Glycosylation of antibodies is typically either 
N-linked or O-linked. N-linked refers to the attachment of the 
carbohydrate moiety to the side chain of an asparagine resi 
due. The tripeptide sequences Asn-X"-Ser and Asn-X"-Thr, 
where X" is any amino acid except proline, are generally the 
recognition sequences for enzymatic attachment of the car 
bohydrate moiety to the asparagine side chain. Thus, the 
presence of either of these tripeptide sequences in a polypep 
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tide creates a potential glycosylation site. O-linked glycosy 
lation refers to the attachment of one of the sugars N-acetyl 
galactosamine, galactose, or xylose to a hydroxyamino acid, 
most commonly serine or threonine, although 5-hydroxypro 
line or 5-hydroxylysine may also be used. 
0191 Addition of glycosylation sites to the antibody is 
conveniently accomplished by altering the amino acid 
sequence Such that it contains one or more of the above 
described tripeptide sequences (for N-linked glycosylation 
sites). The alteration may also be made by the addition of or 
substitution by one or more serine or threonine residues to the 
sequence of the original antibody (for O-linked glycosylation 
sites). 
0.192 It may be desirable to modify an antibody with 
respect to effector function, for example to enhance antigen 
dependent cell-mediated cytotoxicity (ADCC) and/or 
complement dependent cytotoxicity (CDC) of the antibody. 
This may be achieved by introducing one or more amino acid 
Substitutions in an Fc region of the antibody. Alternatively, an 
antibody can be engineered which has dual Fc regions and 
may thereby have enhanced complement lysis and ADCC 
capabilities. See G. T. Stevenson et al., Anticancer Drug Des. 
3:219-230 (1989). 
0193 To increase the serum half life of an antibody, one 
may incorporate a salvage receptor binding epitope into the 
antibody (especially an antibody fragment) as described in 
U.S. Pat. No. 5,739,277, for example. As used herein, the term 
'salvage receptor binding epitope” refers to an epitope of the 
Fc region of an IgG molecule (e.g., IgG, IgG, IgGs, or IgG4) 
that is responsible for increasing the in vivo serum half-life of 
the IgG molecule. 

TABLE 3 

Amino acid substitutions 

Original Preferred 
Residue Exemplary Substitutions Substitutions 

Ala (A) Val; Leu: Ile Wall 
Arg I Lys; Glin; ASn Lys 
ASn (N) Gln; His; Asp; Lys; Arg Gln 
Asp (D) Glu: Asn Glu 
CI(C) Ser: Ala Ser 
Gln (Q) ASn: Glu ASn 
Glu (E) Asp: Gln Asp 
Gly (G) Ala Ala 
His (H) ASn; Glin; Lys; Arg Arg 
Ile (I) Leu; Val; Met; Ala; Phe: Nile Leu 
Leu (L) Nle: Ile: Val; Met; Ala; Phe Ile 
Lys (K) Arg: Gln; ASn Arg 
Met (M) Leu: Phe: Ile Leu 
Phe (F) Leu; Val; Ile; Ala: Tyr Tyr 
Pro (P) Ala Ala 
Ser (S) Thr Thr 
Thr (T) Ser Ser 
Trp (W) Tyr; Phe Tyr 
Tyr (Y) Trp; Phe: Thr; Ser Phe 
Val (V) Ile: Leu: Met; Phe: Ala; Nile Leu 

0194 Various techniques have been developed for the pro 
duction of whole antibodies and antibody fragments. Tradi 
tionally, antibody fragments were derived via proteolytic 
digestion of intact antibodies (see, e.g., K. Morimoto and K. 
Inouye, J. Biochem. Biophys. Methods 24:107-117 (1992); 
M. Brennan et al., Science 229:81-83 (1985)). However, 
these fragments can now be produced directly by recombi 
nant host cells. Fab., FV, V, V, and Scfv antibody fragments 
can all be expressed in and secreted from E. colias is detailed 
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below, thus allowing the facile production of large amounts of 
these fragments. Antibody fragments can be isolated from the 
antibody phage libraries discussed above. Alternatively, Fab'- 
SH fragments can be directly recovered from E. coli and 
chemically coupled to form F(ab')2 fragments (P. Carter et al., 
Biotechnology 10:163-167 (1992)). According to another 
approach, F(ab')2 fragments can be isolated directly from 
recombinant host cell culture. 
(0195 A variety of expression vector/host systems may be 
utilized to express antibodies. These systems include but are 
not limited to microorganisms such as bacteria transformed 
with recombinant bacteriophage, plasmid or cosmid DNA 
expression vectors; yeast transformed with yeast expression 
vectors; insect cell systems infected with virus expression 
vectors (e.g., baculovirus); plant cell systems transfected with 
virus expression vectors (e.g., cauliflower mosaic virus, 
CaMV; tobacco mosaic virus, TMV) or transformed with 
bacterial expression vectors (e.g., Ti or pBR322 plasmid); or 
animal cell systems. 
0196) Mammalian cells that are useful in recombinant 
antibody expression include but are not limited to VERO 
cells, HeLa cells, Chinese hamster ovary (CHO) cell lines, 
COS cells (such as COS-7), W138, BHK, HepG2.3T3, RIN, 
MDCK, A549, PC12, K562 and 293 cells, as well as hybri 
doma cell lines as described herein. Mammalian cells are 
preferred for preparation of those antibodies that are typically 
glycosylated and require proper refolding for activity. Pre 
ferred mammalian cells include CHO cells, hybridoma cells, 
and myeloid cells. 
(0197) Some exemplary protocols for the recombinant 
expression of antibodies are described herein below. 
(0198 The term “expression vector” or “vector” refers to a 
plasmid, phage, virus or vector, for expressing a polypeptide 
from a DNA (RNA) sequence. An expression vector may 
comprise a transcriptional unit comprising (1) one or more 
regulatory sequences controlling gene expression, for 
example, promoters or enhancers, (2) one or more sequences 
that encode one or more polypeptides, and (3) appropriate 
transcription initiation and termination sequences. Expres 
sion vectors intended for use in yeast or eukaryotic expression 
systems preferably include a leader sequence enabling extra 
cellular secretion of translated protein by a host cell. Alter 
natively, where an antibody polypeptide(s) is expressed with 
out a leader or transport sequence, it may include an amino 
terminal methionine residue. This residue may or may not be 
subsequently cleaved from the expressed recombinant pro 
tein to provide a final antibody product. 
(0199 Antibodies, specifically antibody fragments, may 
be expressed in prokaryotic systems such as E. coli. In 
another example, the DNA sequence encoding the specific 
binding agent peptide can be amplified by PCR and cloned 
into an appropriate vector, such as for example pGEX-3X 
(Pharmacia). The pGEX vector is designed to produce a 
fusion protein comprising glutathione-5-transferase (GST). 
encoded by the vector, and a peptide encoded by a DNA 
fragment inserted into the vector's cloning site. The primers 
for PCR can be generated to include for example, an appro 
priate cleavage site. The pGEX-3x antibody peptide construct 
is transformed into E. coli XL-1 Blue cells (Stratagene, La 
Jolla Calif.), and individual transformants are isolated and 
grown. The expressed peptide fusion protein may then be 
cleaved from the GST portion of the fusion protein. 
(0200 Expression of polynucleotides encoding antibodies 
using the recombinant systems described above may result in 
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production of antibodies or fragments thereof that must be 
“re-folded” (to properly create various disulphide bridges) in 
order to be biologically active. 
0201 Antibodies, specifically antibody fragments, made 
in bacterial cells may be produced as an insoluble inclusion 
body in the bacteria. Such antibodies can be purified as fol 
lows. Host cells can be sacrificed by centrifugation; washed in 
0.15 M NaCl, 10 mM Tris, pH 8, 1 mM EDTA; and treated 
with 0.1 mg/ml lysozyme (Sigma, St. Louis, Mo.) for 15 
minutes at room temperature. The lysate can be cleared by 
sonication, and cell debris can be pelleted by centrifugation 
for 10 minutes at 12,000xg. The antibody containing pellet 
can be resuspended in 50 mM Tris, pH 8, and 10 mM EDTA, 
layered over 50% glycerol, and centrifuged for 30 min. at 
6000xg. The pellet can be resuspended in standard phosphate 
buffered saline solution (PBS) free of Mg and Ca ions. The 
antibody can be further purified by fractionating the resus 
pended pellet in a denaturing SDS polyacrylamide gel (Sam 
brook et al., supra). The gel can be soaked in 0.4 M KCl to 
visualize the protein, which can be excised and electroeluted 
in gel-running buffer lacking SDS. 
(0202) Mammalian host systems for the expression of anti 
bodies are well known to those of skill in the art. Host cell 
strains can be chosen for a particular ability to process the 
expressed protein or produce certain post-translation modifi 
cations that will be useful in providing protein activity. Such 
modifications of the polypeptide include, but are not limited 
to, acetylation, carboxylation, glycosylation, phosphoryla 
tion, lipidation and acylation. Different host cells such as 
CHO, HeLa, MDCK, 293, W138, as well as hybridoma cell 
lines, and the like have specific cellular machinery and char 
acteristic mechanisms for such post-translational activities 
and can be chosen to ensure the correct modification and 
processing of the introduced, foreign protein. 
0203) A number of selection systems can be used to 
recover the cells that have been transformed for recombinant 
antibody production. Such selection systems include, but are 
not limited to, HSV thymidine kinase, hypoxanthine-guanine 
phosphoribosyltransferase and adenine phosphoribosyltrans 
ferase genes, in thc-, hgprt- or aprt-cells, respectively. Also, 
anti-metabolite resistance can be used as the basis of selection 
for DHFR which confers resistance to methotrexate; gpt 
which confers resistance to mycophenolic acid; neo which 
confers resistance to the aminoglycoside G418 and confers 
resistance to chlorsulfuron; and hygro which that confers 
resistance to hygromycin. Additional selectable genes that 
may be useful include trpB, which allows cells to utilize 
indole in place of tryptophan, or hisD, which allows cells to 
utilize histinol in place of histidine. Markers that give a visual 
indication for identification of transformants include antho 
cyanins, beta.-glucuronidase and its substrate, GUS, and 
luciferase and its substrate, luciferin. 
0204. In some cases, antibodies produced using proce 
dures described above may need to be “refolded” and oxi 
dized into a proper tertiary structure and allowed to generate 
disulfidelinkages in order to be biologically active. Refolding 
can be accomplished using a number of procedures well 
known in the art. Such methods include, for example, expos 
ing the solubilized polypeptide agent to a pH usually above 7 
in the presence of a chaotropic agent. The selection of chao 
trope is similar to the choices used for inclusion body solu 
bilization. However a chaotrope is typically used at a lower 
concentration. An exemplary chaotropic agent is guanidine. 
In most cases, the refolding/oxidation solution will also con 
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tain a reducing agent plus its oxidized form in a specific ratio 
to generate a particular redox potential which allows for 
disulfide shuffling to occur for the formation of cysteine 
bridges. Some commonly used redox couples include cys 
teine/cystamine, glutathione/dithiobisCSH, cupric chloride, 
dithiothreitol DTT/dithiane DTT, and 2-mercaptoethanol 
(bME)/dithio-bME. In many instances, a co-solvent may be 
used to increase the efficiency of the refolding. Commonly 
used cosolvents include glycerol, polyethylene glycol of vari 
ous molecular weights, and arginine. 

Linkers and Linked Compounds 
0205 An AA targeting agent may be covalently linked to 
a combining site in an antibody either directly or via a linker. 
An appropriate linker can be chosen to provide Sufficient 
distance between the targeting agent and the antibody The 
general design of an embodiment of a linker for use in pre 
paring AA targeting compounds is represented by the for 
mula: —X-Y-Z, wherein X is a connecting chain, Y is a 
recognition group and Z is a reactive group. The linker may be 
linear or branched, and optionally includes one or more car 
bocyclic or heterocyclic groups. Linker length may be viewed 
in terms of the number of linear atoms, with cyclic moieties 
Such as aromatic rings and the like to be counted by taking the 
shortest route around the ring. In some embodiments, the 
linker has a linear stretch of between 5-15 atoms, in other 
embodiments 15-30 atoms, in still other embodiments 30-50 
atoms, in still other embodiments 50-100 atoms, and in still 
other embodiments 100-200 atoms. Other linker consider 
ations include the effect on physical orpharmacokinetic prop 
erties of the resulting AA targeting compound or AA targeting 
agent-linker, such as solubility, lipophilicity, hydrophilicity, 
hydrophobicity, stability (more or less stable as well as 
planned degradation), rigidity, flexibility, immunogenicity, 
modulation of antibody binding, the ability to be incorporated 
into a micelle or liposome, and the like. 
0206. The connecting chain X of the linker includes any 
atom from the group C, H, N, O, P, S, halogen (F, Cl, Br, I), or 
a salt thereof. X also may include a group Such as an alkyl, 
alkenyl, alkynyl, oxoalkyl, oxoalkenyl, oxoalkynyl, ami 
noalkyl, aminoalkenyl, aminoalkynyl, Sulfoalkyl, Sulfoalk 
enyl, Sulfoalkynyl, phosphoalkyl, phosphoalkenyl, or phos 
phoalkynyl group. In some embodiments, X may include one 
or more ring structures. In some embodiments, the linker is a 
repeating polymer Such as polyethylene glycol comprising 
2-100 units. 
0207. The recognition group Y of the linker is optional, 
and if present is located between the reactive group and the 
connecting chain. In some embodiments, Y is located from 
1-20 atoms from Z. Although not wishing to be bound by any 
theory, it is believed that the recognition group acts to prop 
erly position the reactive group into the antibody combining 
site so that it may react with a reactive amino acid side chain. 
Exemplary recognition groups include carbocyclic and het 
erocyclic rings, preferably having five or six atoms. However, 
larger ring structures also may be used. In some embodi 
ments, an AA targeting agent is linked directly to Y without 
the use of an intervening linker. 
0208 Z is capable of forming a covalent bond with a 
reactive side chain in an antibody combining site. In some 
embodiments, Zincludes one or more C=O groups arranged 
to form a diketone, an acyl beta-lactam, an active ester, a 
haloketone, a cyclohexyl diketone group, an aldehyde, a 
maleimide, an activated alkene, an activated alkyne or, in 
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general, a molecule comprising a leaving group Susceptible to 
nucleophilic or electrophilic displacement. Other groups may 
include a lactone, an anhydride, an alpha-haloacetamide, an 
imine, a hydrazide, or an epoxide. Exemplary linker electro 
philic reactive groups that can covalently bond to a reactive 
nucleophilic group (e.g., a lysine or cysteine side chain) in a 
combining site of antibody include acyl beta-lactam, simple 
diketone, Succinimide active ester, maleimide, haloacetamide 
with linker, haloketone, cyclohexyl diketone, aldehyde, ami 
dine, guanidine, imine, eneamine, phosphate, phosphonate, 
epoxide, aziridine, thioepoxide, a masked or protected dike 
tone (a ketal for example), lactam, Sulfonate, and the like, 
masked C=O groups such as imines, ketals, acetals, and any 
other known electrophilic group. In certain embodiments, the 
reactive group includes one or more C=O groups arranged to 
form an acyl beta-lactam, simple diketone, Succinimide 
active ester, maleimide, haloacetamide with linker, haloke 
tone, cyclohexyl diketone, or aldehyde. 
0209. The linker reactive group or similar such reactive 
group is chosen for use with a reactive residue in a particular 
combining site. For example, a chemical moiety for modifi 
cation by an aldolase antibody may be a ketone, diketone, 
beta lactam, active ester haloketone, lactone, anhydride, 
maleimide, alpha-haloacetamide, cyclohexyl diketone, 
epoxide, aldehyde, amidine, guanidine, imine, eneamine, 
phosphate, phosphonate, epoxide, aziridine, thioepoxide, 
masked or protected diketone (ketal for example), lactam, 
haloketone, aldehyde, and the like. 
0210. A linker reactive group chemical moiety suitable for 
covalent modification by a reactive Sulfhydryl group in an 
antibody may be a disulfide, aryl halide, maleimide, alpha 
haloacetamide, isocyanate, epoxide, thioester, active ester, 
amidine, guanidine, imine, eneamine, phosphate, phospho 
nate, epoxide, aziridine, thioepoxide, masked or protected 
diketone (ketal for example), lactam, haloketone, aldehyde, 
and the like. 
0211 One of skill in the art will readily appreciate that 
reactive amino acid side chains in antibody combining sites 
may possess an electrophilic group that reacts with a nucleo 
philic group on an AA targeting agent or its linker, whereas in 
other embodiments a reactive nucleophilic group in an amino 
acid side chain reacts with an electrophilic group in an AA 
targeting agent or linker. 
0212. An AA targeting compound may be prepared by 
several approaches. In one approach, an AA targeting agent 
linker compound is synthesized with a linker that includes 
one or more reactive groups designed for covalent reaction 
with a side chain of an amino acid in a combining site of an 
antibody. The targeting agent-linker compound and antibody 
are combined under conditions where the linker reactive 
group forms a covalent bond with the amino acid side chain. 
0213. In another approach, linking can be achieved by 
synthesizing an antibody-linker compound comprising an 
antibody and a linker wherein the linker includes one or more 
reactive groups designed for covalent reaction with an appro 
priate chemical moiety of an AA targeting agent. An AA 
targeting agent may need to be modified to provide the appro 
priate moiety for reaction with the linker reactive group. The 
antibody-linker and AA targeting agent are combined under 
conditions where the linker reactive group covalently links to 
the targeting and/or biological agent. 
0214. A further approach for forming an antibody-AA 
targeting compound uses a dual linker design. In certain 
embodiments, an AA targeting agent-linker compound is syn 
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thesized which comprises an AA targeting agent and a linker 
with a reactive group. An antibody-linker compound is syn 
thesized which comprises an antibody and a linker with a 
chemical group Susceptible to reactivity with the reactive 
group of the AA targeting agent-linker of the first step. These 
two linker containing compounds are then combined under 
conditions whereby the linkers covalently link, forming the 
antibody-AA-targeting compound. 
0215 Exemplary functional groups that can be involved in 
the linkage include, for example, esters, amides, ethers, phos 
phates, amino, keto, amidine, guanidine, imines, eneamines, 
phosphates, phosphonates, epoxides, aziridines, thioep 
oxides, masked or protected diketones (ketals for example), 
lactams, haloketones, aldehydes, thiocarbamate, thioamide, 
thioester, Sulfide, disulfide, phosphoramide, Sulfonamide, 
urea, thioruea, carbamate, carbonate, hydroxamide, and the 
like. 

0216. The linker includes any atom from the group C, H, 
N, O, P, S, halogen (F, Cl, Br, I), or a salt thereof. The linker 
also may include a group Such as an alkyl, alkenyl, alkynyl, 
oXoalkyl, oxoalkenyl, oxoalkynyl, aminoalkyl, aminoalk 
enyl, aminoalkynyl, Sulfoalkyl, Sulfoalkenyl, Sulfoalkynyl 
group, phosphoalkyl, phosphoalkenyl, or phosphoalkynyl 
group. The linker also may include one or more ring struc 
tures. As used herein, a “ring structure' includes Saturated, 
unsaturated, and aromatic carbocyclic rings and Saturated, 
unsaturated, and aromatic heterocyclic rings. The ring struc 
tures may be mono-, bi-, or polycyclic, and include fused or 
unfused rings. Further, the ring structures are optionally Sub 
stituted with functional groups well known in the art, includ 
ing but not limited to halogen, oxo, OH, -CHO, 
COOH, -NO, CN, -NH –C(O)NH, C alkyl, 

Calkenyl, C-alkynyl, C-oxoalkyl, oxoalkenyl, oxoalky 
nyl, aminoalkyl, aminoalkenyl, aminoalkynyl, Sulfoalkyl, 
Sulfoalkenyl, Sulfoalkynyl, phosphoalkyl, phosphoalkenyl, 
orphosphoalkynyl group. Combinations of the above groups 
and rings may also be present in the linkers of AA targeting 
compounds. 
0217. One aspect of the invention is an AA targeting agent 
linker conjugate having Formula I: 

L—AA targeting agent (I) 

wherein AA targeting agent is an AA targeting agent pep 
tide. 

0218. The linker moiety Lincompounds of Formula I may 
be attached to the amino terminus, carboxy terminus or any 
amino acid side chain of an AA targeting agent. In certain 
embodiments, L is linked to the carboxy terminus of an AA 
targeting agent. In certain other embodiments, L is linked to 
the amino terminus of an AA targeting agent. In still other 
embodiments, L is linked to either a nucleophilic or electro 
philic side chain. For the case of linking to an electrophilic 
side chain, L should possess a nucleophilic group Susceptible 
to covalent reaction with the electrophilic side chain. Exem 
plary electrophilic side chains are Asp and Glu. Exemplary 
nucleophilic side chains are Cys, Lys, Ser. Thr, and Tyr. For 
the case of linking to a nucleophilic side chain, L should 
comprise an electrophilic group Susceptible to covalent reac 
tion with the nucleophilic side chain. In another embodiment, 
a nucleophilic amino acid is added to either the carboxy 
terminus or the amino terminus of an AA targeting agent and 
the linker L is covalently attached to the side chain of this 
additional amino acid. In certain embodiments, Lys is added 
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to the amino terminus of an AA targeting agent. In certain 
other embodiments, Lys is added to the carboxy terminus of 
an AA targeting agent. 
0219. Thus, in those embodiments comprising R-Sar 
Gly-Val-(D-alloIle)-Thr-Nva-Ile-Arg-Pro-R (SEQ ID 
NO: 1) based AA targeting agents, exemplary compounds of 
Formula I formed by linking to either i) the side chains of D. 
E. C. K, S, T, and Y or ii) the amino or carboxy termini, 
include: 

Sar (L)-Gly-Val- (D-alloIle) -Thr-Nva-Ile-Arg-Pro-R 

R" -Sar-Gly-Val- (D-alloIle) - Thr (L) -Nva-Ile-Arg 

Pro-R 

R" -Sar-Gly-Val- (D-alloIle) - Thr-INva-Ile-Arg-Pro (L) 

0220 Similarly, in those embodiments comprising R'l-Sar 
Gly-Val-(D-alloIle)-Thr-Lys-Ile-Arg-Pro-R (SEQID NO:4) 
based AA targeting agents, exemplary compounds of For 
mula I formed by linking to either i) the side chains of D, E, 
C, K, S, T, and Yorii) the amino or carboxy termini, include: 

Sar (L)-Gly-Val- (D-alloIle) -Thr-Lys-Ile-Arg-Pro-R 

R" -Sar-Gly-Val- (D-alloIle) - Thr (L) -Lys-Ile-Arg 

Pro-R 

R" -Sar-Gly-Val- (D-alIoIle) - Thr-Lys (L) -Ile-Arg 

Pro-R 

R" -Sar-Gly-Val- (D-alloIle) - Thr-Lys-Ile-Arg-Pro (L) 

0221. In compounds of Formula I, L is a linker moiety 
having the formula —X Y-Z, wherein: 

0222 X is a biologically compatible polymer or block 
copolymer attached to one of the residues that comprises 
an AA targeting agent; 

0223 Y is an optionally present recognition group com 
prising at least a ring structure; and 

0224 Z is a reactive group that is capable of covalently 
linking to a side chain in a combining site of an antibody. 

0225. In some embodiments of compounds in Formula I, 
X is: 

R22 P R23 O R22 P R21 P R23 

wherein: 
0226 P and P' are independently selected from the 
group consisting of polyoxyalkylene oxides Such as 
polyethylene oxide, polyethyloxazoline, poly-N-vinyl 
pyrrolidone, polyvinyl alcohol, polyhydroxyethyl acry 
late, polyhydroxy ethylmethacrylate and polyacryla 
mide, polyamines having anine groups on either the 
polymer backbone or the polymer sidechains, such as 
polylysine, polyornithine, polyarginine, and polyhisti 
dine, nonpeptide polyamines such as polyaminostyrene, 
polyaminoacrylate, poly(N-methyl aminoacrylate), 
poly(N-ethylaminoacrylate), poly(N,N-dimethyl ami 
noacrylate), poly(N,N-diethylaminoacrylate), poly 
(aminomethacrylate), poly(N-methyl amino-methacry 
late), poly(N-ethyl aminomethacrylate), poly(N.N- 
dimethyl aminomethacrylate), poly(N,N-diethyl 
aminomethacrylate), poly(ethyleneimine), polymers of 
quaternary amines, such as poly(N.N.N-trimethylami 
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noacrylate chloride), poly(methyacrylamidopropyltri 
methyl ammonium chloride), proteoglycans Such as 
chondroitin sulfate-A (4-sulfate) chondroitin sulfate-C 
(6-sulfate) and chondroitin sulfate-B, polypeptides such 
as polyserine, polythreonine, polyglutamine, natural or 
synthetic polysaccharides such as chitosan, hydroxy 
ethyl cellulose, and lipids; 

0227 R', R, and Rare each independently a cova 
lent bond, O , S: , NR' , substituted or 
unsubstituted straight or branched chain Clso alkylene, 
or substituted or unsubstituted straight or branched 
chain Clso heteroalkylene; 

(0228) R' is hydrogen, substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Co. 
alkyl, or substituted or unsubstituted aryl-Co. alkyl; and 

0229) R', R', and Rare selected such that the back 
bone length of X remains about 200 atoms or less. 

(0230 In some embodiments of compounds of Formula I, 
R is —(CH), , —(CH), C(O)—(CH) , —(CH2) 

C(O)—O—(CH), (CH), C(S)-NR (CH.) 
(CH), C(O) NR (CH), , (CH), 

NR'-(CH2), , -(CH2), O-(CH2), , -(CH2), S 
(O) (CH), , -(CH2), S(O)" NR' (CH), , 
or —(CH), P(O)(OR)-O-(CH), , wherein u and v 
are each independently 0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19 or 20. 

: 3 

0231. In yet other embodiments of compounds of Formula 
I, R’ is —(CH) ,-(CH2), C(O)-(CH2) ,-(CH2) 

C(O) O-(CH), , -(CH2), C(O) NR' (CH.) 
, or -(CH2), NR (CH). In still other embodi 

ments, R' is —(CH), C(O) NR (CH), 
(0232 In some embodiments of compounds of Formula I, 
RandR are each independently -(CH2), , -(CH2)- 
C(O)—(CH) , (CH), C(O)—O—(CH), , —(CH) 

C(S)- NR (CH) , (CH),C(O) NR(CH), , 
(CH), NR (CH), , (CH), O-(CH2) , 

(CH), S(O) (CH), , -(CH2), S(O), NR 
(CH), , or -(CH), P(O)(OR") O-(CH2). 
wherein r, s, and v are each independently 0, 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20. 
0233. In yet other embodiments, R and R are each 
independently (CH2) , (CH2), C(O)—(CH2) , 
(CH),C(O)—O-(CH2) , (CH), C(O) NR 
(CH), , or -(CH2), NR-(CH2), and -(CH2)C 
(O) NR(CH), 
0234. In still other embodiments, R and Reach inde 
pendently have the structure: 

O O 

--- O 
Rb Rb 

Rb Rb 

N N 

r S O 
O 
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-continued 
Rb 

O N 

r S O 
O 

O 

- --- N 
N S O 1 

O 
OH 

wherein p is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,33, 
34, 35,36, 37,38, 39, 40, 41, 32, 43, 44, or 45; w, r, and s are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19 or 20, and Rat each occurrence is inde 
pendently hydrogen, Substituted or unsubstituted Co alkyl, 
Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, or 
Substituted or unsubstituted aryl-Co. alkyl. 
0235. In certain embodiments of compounds of Formula I, 
X has the structure: 

O O 

O 1- 3, 
S 

Rb 

wherein H' and H' at each occurrence are independently N. 
O, S, or CH; rands are each independently 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t' are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32,33,34, 35,36, 37,38,39, 40, 41, 32, 43,44, 45,46, 47, 48, 
49 or 50; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C., cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. 
0236. In certain embodiments of compounds of Formula I, 
X has the structure: 

f O 
H1' N 

t S t 

O Rb O 

wherein H' and H' at each occurrence are independently N. 
O, S, or CH; rands are each independently 1, 2,3,4,5,6,7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t' are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32,33,34, 35,36, 37,38,39, 40, 41, 32, 43,44, 45,46, 47, 48, 
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49 or 50; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. 
0237. In certain embodiments of compounds of Formula I, 
X has the structure: 

O R O 

N N 1 rers serfs.)- S 

O Rb 

wherein H' and H' at each occurrence are independently N. 
O, S, or CH; rands are each independently 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t' are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32,33,34, 35,36, 37,38,39, 40, 41, 32, 43,44, 45,46, 47, 48, 
49 or 50; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. 

0238. In certain embodiments of compounds of Formula I, 
X has the structure: 

O R O 

O N 1 H1NY NYONE t N S 

O Rb 

wherein H' and H' at each occurrence are independently N. 
O, S, or CH; rands are each independently 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t' are 

each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32,33,34, 35,36, 37,38,39, 40, 41, 32, 43,44, 45,46, 47, 48, 
49 or 50; and Rat each occurrence is independently hydro 
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gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. 
0239) 
X has the structure: 

O R O 

H H N 
t S t 

Rb 

wherein H' and H' at each occurrence are independently N. 
O, S, or CH; rands are each independently 1, 2,3,4,5,6,7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t' are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32,33,34, 35,36, 37,38,39, 40, 41, 32, 43,44, 45,46, 47, 48, 
49 or 50; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. 
0240 
X has the structure: 

O O 

H 
N 

Hl N NYONur N t H S t 

O Rb 

wherein H' and H' at each occurrence are independently N. 
O, S, or CH; rands are each independently 1, 2,3,4,5,6,7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t' are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32,33,34, 35,36, 37,38,39, 40, 41, 32, 43,44, 45,46, 47, 48, 
49 or 50; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C-7 cycloalkyl-Co. 
alkyl, or substituted or unsubstituted aryl-Co. alkyl. 
0241. In certain embodiments of compounds of Formula I, 

In certain embodiments of compounds of Formula I, 

In certain embodiments of compounds of Formula I, 

X has the structure: 

H 
O 

O 1 H' ) N 
S 

Rb 

wherein H' and H' at each occurrence are independently N. 
O, S, or CH; rands are each independently 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t' are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
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15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
32,33,34, 35,36, 37,38,39, 40, 41, 32, 43,44, 45,46, 47, 48, 
49 or 50; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C., cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. 
0242. In certain embodiments of compounds of Formula I, 
X has the structure: 

versex 
wherein V and ware each independently 1,2,3,4, or 5 and R' 
is hydrogen, Substituted or unsubstituted Coalkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain of these 
embodiments, v is 1, 2 or 3, w is 1, 2, or 3, and R is hydrogen. 
0243 In certain embodiments of Formula I, L is a linker 
moiety having the formula —X Y-Z, wherein: 

0244 X is attached to one of the residues that comprises 
an AA targeting agent, and is an optionally substituted 
R’ CH, CH, O, R -, -R’-cycloalkyl 

R’ R’-aryl-R , or R-heterocyclyl-R . 
wherein; 
0245 R’ and Rare each independently a covalent 
bond, O - S - NR' , substituted or unsub 
stituted straight or branched chain Clso alkylene, 
substituted or unsubstituted straight or branched 
chain Clso heteroalkylene, Substituted or unsubsti 
tuted Straight or branched chain Clso alkenylene, or 
Substituted or unsubstituted Clso heteroalkenylene; 

(0246) R' is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C-7 
cycloalkyl-Co. alkyl, or substituted or unsubstituted 
aryl-C, alkyl: 

0247 t is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 
30, 31, 32,33, 34,35,36, 37,38, 39, 40, 41, 32, 43,44, 
45,46,47, 48, 49 or 50; and the size of R and Rare 
such that the backbone length of X remains about 200 
atoms or less; 

0248 Y is an optionally present recognition group com 
prising at least a ring structure; and 

0249 Z is a reactive group that is capable of covalently 
linking to a side chain in a combining site of an antibody. 
In some embodiments of compounds of Formula I, if td 1 

0250 In some embodiments of compounds of Formula I, 
X is: 

—R’—CH2—CH2—OI R' , 
wherein: 

0251 R’ is —(CH), , -(CH), C(O)–(CH.) 
: s (CH), C(O) O (CH), s (CH), C 
(O) NR (CH), , (CH), C(S)- NR 
(CH), s (CH), NR (CH), s (CH), 
O—(CH2) , —(CH2), S(O) -(CH2) , 

(CH2), S(O) NR (CH), , or —(CH), 
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0252 u and v are each independently 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 and t 
is 0 to 50. 

0253) R' has the structure: 

wherein: 

p is 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 40, 41, 32, 43,44, or 45; 
w and rare each independently 1, 2,3,4,5,6,7,8,9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19 or 20; 
s is 0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19 or 20; and 

(0254) R' at each occurrence is independently hydrogen, 
Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or substituted 
or unsubstituted aryl-Co. alkyl; and the values oft, u, w, 
p, V, r and s are such that the backbone length of X 
remains about 200 atoms or less. 

0255. In certain embodiments of compounds of Formula I, 
X has the formula: 

O O 

O 

w N N 
tl I w p 

Rb Rb 

wherein the values of V, t, w, and pare selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0256 In certain embodiments of compounds of Formula I, 
X has the structure: 

wherein the values of V, t, r, and s are selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
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0257. In certain embodiments of compounds of Formula I, 
X has the structure: 

O O O 

O 
N N 

u w t W p 

Rb Rb 

wherein the values ofu, V, t, w, and pare selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0258. In certain embodiments of compounds of Formula I, 
X has the structure: 

O O 

O 

N S 
u w t 

Rb 

wherein the values ofu, V, t, r, and s are selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0259. In certain embodiments of compounds of Formula I, 
X has the structure: 

O O 

O O 
u N N 

w t W p 

O Rb Rb 

wherein the values ofu, V, t, w, and pare selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0260. In certain embodiments of compounds of Formula I, 
X has the structure: 

O 

u N S 
w t 

O Rb 

wherein the values ofu, V, t, r, and s are selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
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0261. In certain embodiments of compounds of Formula I, 
X has the structure: 

f O O 

u w t W N p N 
O Rb Rb 

wherein the values ofu, V, t, w, and pare selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0262. In certain embodiments of compounds of Formula I, 
X has the structure: 

f O 

u w t S 

O Rb 

wherein the values of u, v, t, r, and s are selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0263. In certain embodiments of compounds of Formula I, 
X has the structure: 

f O O 

N-nu N N 
u w t W p 

Rb Rb 

wherein the values ofu, V, t, w, and pare selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0264. In certain embodiments of compounds of Formula I, 
X has the structure: 

f O A!!!------ u w t S 

Rb 

wherein the values of u, v, t, r, and s are selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
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0265. In certain embodiments of compounds of Formula I, 
X has the structure: 

O O 

u w t W p N 

Rb Rb 

wherein the values ofu, V, t, w, and pare selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively is less than 75 atoms, alter 
natively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0266. In certain embodiments of compounds of Formula I, 
X has the structure: 

A-4-4-hy 
wherein the values ofu, V, t, r, and s are selected such that the 
backbone length of X is less than 200 atoms, alternatively is 
less than 100 atoms, alternatively, is less than 75 atoms, 
alternatively is less than 50 atoms, alternatively is less than 25 
atoms, or alternatively is less than 15 atoms. 
0267 In compounds having Formula I wherein L has the 
formula X Y-Z, the ring structure ofY includes saturated, 
unsaturated, and aromatic carbocyclic rings and Saturated, 
unsaturated, and aromatic heterocyclic rings. The ring struc 
ture(s) may be mono-, bi-, or polycyclic, and include fused or 
unfused rings. Further, the ring structure(s) is optionally Sub 
stituted with functional groups well known in the art includ 
ing, but not limited to halogen, oxo, —OH, -CHO, 
—COOH, - NO. —CN, —NH, amidine, guanidine, 
hydroxylamine. —C(O)NH2, secondary and tertiary amides, 
sulfonamides, substituted or unsubstituted alkyl, substituted 
or unsubstituted alkenyl, substituted or unsubstituted alkynyl, 
oXoalkyl, oxoalkenyl, oxoalkynyl, aminoalkyl, aminoalk 
enyl, aminoalkynyl, Sulfoalkyl, Sulfoalkenyl, Sulfoalkynyl, 
phosphoalkyl, phosphoalkenyl, and phosphoalkynyl groups. 
0268. In some embodiments of compounds having For 
mula I, the ring structure ofY has the optionally substituted 
Structure: 

l' " \ 4 
wherein a, b, c, d, and e are each independently carbon or 
nitrogen; fiscarbon, nitrogen, oxygen, or Sulfur;Y is attached 
to X and Z independently at any two ring positions of Suffi 
cient Valence; and no more than four of a, b, c, d, e, or fare 
simultaneously nitrogen. 
0269. Any open Valences remaining on atoms constituting 
the ring structure may be filled by hydrogen or other substitu 
ents, or by the covalent attachments to X and Z. For example, 
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if b is carbon, its valence may be filled by hydrogen, a sub 
stituent such as halogen, a covalent attachment to X, or a 
covalent attachment to Z. In some embodiments, a, b, c, d, and 
eare each carbon, while in others, a, c, d and fare each carbon. 
In other embodiments, at least one of a, b, c, d, ore is nitrogen, 
and in still others, fis oxygen or Sulfur. In yet another embodi 
ment, the ring structure of Y is unsubstituted. In certain 
embodiments, Y is phenyl. 
0270. In certain embodiments of compounds of Formula I, 
X Y has the structure: 

In certain of these embodiments, V is 1, 2, 3, 4, or 5; w is 1, 2, 
3, 4, or 5; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C-7 cycloalkyl-Co. 
alkyl, or substituted or unsubstituted aryl-Co. alkyl. In cer 
tain other embodiments, V is 1, 2 or 3 and w is 1, 2, or 3. In still 
other embodiments, V is 1 or 2 and w is 1 or 2. 
0271 In certain embodiments of compounds of Formula I, 
X has the structure: 

wherein H' and Hare each independently N, O, S, or CH: 
rand S are each independently 1, 2, 3, 4, or 5; and t and t' are 
each independently 0, 1, 2, 3, 4, or 5. In certain of these 
embodiments, H' and H' are each independently O or CH2:r 
and S are each independently 1 or 2; and t and t' are each 
independently 0 or 1. 
0272. In certain embodiments of compounds of Formula I, 
X has the structure: 

R O =yz 

--i------ 
O O Rb 

wherein H' and Hare each independently N, O, S, or CH: 
rands are each independently 1, 2, 3, 4, or 5; t and t'are each 
independently 0, 1,2,3,4, or 5, and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Co. alkyl, 
or Substituted or unsubstituted aryl-Coe alkyl. In certain of 
these embodiments, H' and H' are each independently O or 
CH, rands are eachindependently 1 or 2; and tandt' are each 
independently 0 or 1. 
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0273. In certain embodiments of compounds of Formula I, 
X has the structure: 

30 
Jun. 26, 2008 

O O = y Z 

v--------- O Rb 

wherein H' and H' are each independently N, O, S, or CH: 
rands are each independently 1, 2, 3, 4, or 5; t and t'are each 
independently 0, 1,2,3,4, or 5, and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or Substituted or unsubstituted aryl-Coe alkyl. In certain of 
these embodiments, H' and Hare each independently O or 
CH, rands are eachindependently 1 or 2; and tandt' are each 
independently 0 or 1. 
0274. In certain embodiments of compounds of Formula I, 
X has the structure: 

0275. In certain embodiments of compounds of Formula I, 
X has the structure: 

O Rb O FVZ 

'a--------- Rb 

wherein H' and H' are each independently N, O, S, or CH: 
rands are each independently 1, 2, 3, 4, or 5; t and t'are each 

X------------- Z 

wherein H' and H' are each independently N, O, S, or CH: 
rands are each independently 1, 2, 3, 4, or 5; t and t'are each 
independently 0, 1,2,3,4, or 5, and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, substituted or unsubstituted C-7 cycloalkyl-Co. alkyl, 
or Substituted or unsubstituted aryl-Coe alkyl. In certain of 
these embodiments, H' and H' are each independently O or 
CH; rands are each independently 1 or 2; and tandt' are each 
independently 0 or 1. 

independently 0, 1,2,3,4, or 5, and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or Substituted or unsubstituted aryl-Coe alkyl. In certain of 
these embodiments, H' and Hare each independently O or 
CH, rands are eachindependently 1 or 2; and tandt' are each 
independently 0 or 1. 
0276. In certain embodiments of compounds of Formula I, 
X has the structure: 
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wherein H' and H' are each independently N, O, S, or CH: 
rands are each independently 1, 2, 3, 4, or 5; t and t'are each 
independently 0, 1, 2, 3, 4, or 5, and R is hydrogen, substi 
tuted or unsubstituted Co alkyl, substituted or unsubsti 
tuted C-7 cycloalkyl-Co. alkyl, or Substituted or unsubsti 
tuted aryl-Coalkyl. In certain of these embodiments, H' and 
H' are each independently O or CH; rands are each inde 
pendently 1 or 2; and t and t are each independently 0 or 1. 
0277. In certain embodiments of compounds of Formula I, 
X has the structure: 

wherein H' and Hare each independently N, O, S, or CH: 
rand S are each independently 1, 2, 3, 4, or 5; and t and t' are 
each independently 0, 1, 2, 3, 4, or 5. In certain of these 
embodiments, H' and Hare each independently O or CH; r 
and S are each independently 1 or 2; and t and t' are each 
independently 0 or 1. 
In certain of these embodiments of compounds of Formula I, 
X—Y has the structure: 

vi-h-the 
In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5, and R' 
at each occurrence is independently hydrogen, Substituted or 
unsubstituted Co alkyl, Substituted or unsubstituted C, 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Cole alkyl. In certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 
6; w is 1; and p is 3. In some embodiments, V is 0; t is 1, 2, or 
3, w is 1; and p is 1 or 2. 
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0278. In certain embodiments of compounds of Formula I, 
X Y has the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2,3,4, 5, or 6; ris 1,2,3,4, or 5: s is 0,1,2,3,4, or 5; and R' 
is hydrogen, Substituted or unsubstituted Coalkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co 6 alkyl. In certain embodi 
ments, V is 0; t is 1,2,3,4, 5, or 6: ris 1 or 2; and s is 3. In some 
embodiments, V is 0; t is 1, 2, or 3, r is 1; and s is 1 or 2. 
0279. In certain embodiments of compounds of Formula I, 
X Y has the structure: 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; and p is 3. In 
some embodiments, u is Oor 1; V is 0; t is 1 or 2; w is 1; and p 
is 1 or 2. 
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0280. In certain embodiments of compounds of Formula I, 
X—Y has the structure: 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: ris 
1 or 2; and s is 3. In some embodiments, u is 0 or 1; V is 0; t is 
1, 2, or 3; r is 1; and S is 1 or 2. 
0281. In certain embodiments of compounds of Formula I, 
X—Y has the structure: 

4th-s-s- 
In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; and p is 3. In 
some embodiments, u is Oor 1; V is 0; t is 1 or 2; w is 1; and p 
is 1 or 2. 
0282. In certain embodiments of compounds of Formula I, 
X—Y has the structure: 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: ris 
1 or 2; and s is 3. In some embodiments, u is 0 or 1; V is 0; t is 
1, 2, or 3, r is 1; and S is 1 or 2. 
0283. In certain embodiments of compounds of Formula I, 
X—Y has the structure: 

wish-shuk 
O Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
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hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; and p is 3. In 
some embodiments, u is Oor 1; V is 0; t is 1 or 2; w is 1; and p 
is 1 or 2. 
0284. In certain embodiments of compounds of Formula I, 
X Y has the structure: 

virth-slicy 
In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, u is O. v is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2; and s is 
3. In some embodiments, u is 0 or 1; V is O; t is 1, 2, or 3, r is 
1; and S is 1 or 2. 
0285. In certain embodiments of compounds of Formula I, 
X Y has the structure: 

A- sh----- Z 
In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; and p is 3. In 
some embodiments, u is 0 or 1; V is 0; t is 1 or 2; w is 1; and 
p is 1 or 2. 
0286. In certain embodiments of compounds of Formula I, 
X Y has the structure: 

Alth-thic, 
In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2; and s is 
3. In some embodiments, u is 0 or 1; V is 0; t is 1.2, or 3, r is 
1; and S is 1 or 2. 
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0287. In certain embodiments of compounds of Formula I, 
X—Y has the structure: 

Alph-'-y' - 
In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; and p is 3. In 
some embodiments, u is Oor 1; V is 0; t is 1 or 2; w is 1; and p 
is 1 or 2. 

0288. In certain embodiments of compounds of Formula I, 
X—Y has the structure: 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: S is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Co. alkyl, or substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiment, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: ris 1 
or 2; and s is 3. In some embodiments, u is 0 or 1; V is 0; t is 
1.2, or 3, r is 1; and S is 1 or 2. 
0289. In compounds having Formula I wherein L has the 
formula —X-Y-Z, the reactive group Z contains a moiety 
capable of forming a covalent linkage with an amino acid in 
a combining site of an antibody. For example, Z may be 
substituted alkyl, substituted cycloalkyl, substituted aryl, 
substituted arylalkyl, substituted heterocyclyl, or substituted 
heterocyclylalkyl, wherein at least one substituent is a 1,3- 
diketone moiety, an acyl beta-lactam, an active ester, an 
alpha-haloketone, an aldehyde, a maleimide, a lactone, an 
anhydride, an alpha-haloacetamide, an amine, a hydrazide, or 
an epoxide. In some such embodiments, Z is Substituted alkyl. 
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salt thereof. These substituents also may include a group Such 
as an alkyl, alkenyl, alkynyl, oxoalkyl, oxoalkenyl, oxoalky 
nyl, aminoalkyl, aminoalkenyl, aminoalkynyl, Sulfoalkyl, 
Sulfoalkenyl, or Sulfoalkynyl group, phosphoalkyl, phospho 
alkenyl, phosphoalkynyl group. R', and R's also could from a 
ring structure as exemplified in structures B and C. X in FIG. 
8 could be a heteroatom. Other Z groups that form reversible 
covalent bonds include the amidine, imine, and other reactive 
groups encompassed by structure G of FIG.8. FIG.9 includes 
the structures of other linker reactive groups that form revers 
ible covalent bonds, e.g., structures B, G, H, and, where X is 
not a leaving group, E and F. 
0291 Z reactive groups that form an irreversible covalent 
bond with a combining site of an antibody include structures 
D-G in FIG. 8 (e.g., when G is an imidate) and structures A, 
C and D of FIG. 9. When X is a leaving group, structures E 
and F of FIG.9 may also form irreversible covalent bonds. 
Such structures are useful for irreversibly attaching a target 
ing agent-linker to a reactive nucleophilic group to a combin 
ing site of an antibody. 
0292. In other such embodiments, Z is a 1,3-diketone moi 
ety. In still other such embodiments, Z is alkyl substituted by 
a 1,3-diketone moiety. In certain embodiments, Z has the 
Structure: 

wherein q-0-5. In certain other embodiments, Zhas the struc 
ture: 

0293. One linker for use in AA targeting compounds and 
for preparing AA targeting agent-linker compounds includes 
a 1,3-diketone reactive group as Z. In certain embodiments of 
Formula I, L has the structure: 

O O O O 

O 

w N N 
t W p c 

Rb Rb 

0290 Z may be a group that forms a reversible or irrevers 
ible covalent bond. In some embodiments, reversible covalent 
bonds may be formed using diketone Z groups such as those 
shown in FIG. 8. Thus, structures A-C may form reversible 
covalent bonds with reactive nucleophilic groups (e.g. lysine 
or cysteine side chain) in a combining site of an antibody. R', 
R', R', and Rainstructures A-C of FIG.8 represent substitu 
ents which can be C, H, N, O, P, S, halogen (F, Cl, Br, I) or a 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co-alkyl. In certain embodiments 
V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 3; and q is 0, 1, 2, or 
3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 or 2: 
and q is 1 or 2. 
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0294. In certain embodiments of Formula I, L has the 
Structure: 

O O O O 

O 

w N N N 
t W p c 

Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
0295. In certain embodiments of Formula I, L has the 
Structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0296. In certain embodiments of Formula I, L has the 
Structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1, 2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
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0297. In certain embodiments of Formula I, L has the 
Structure: 

O 

O 

w t N S c 

b 
R O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1, 2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0298. In certain embodiments of Formula I, L has the 
Structure: 

O 

O 
w N 

t N S c 

b 
R O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and R is hydrogen, substituted or unsubstituted 
Calkyl, substituted or unsubstituted C. cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Coe alkyl. In cer 
tain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, 
or 3, r is 1: S is 1 or 2; and q is 2 or 3. 
0299. In certain embodiments of Formula I, L has the 
Structure: 

O O O O O 

O 

N N 
u w t W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5; q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is; p is 3: 
and q is 0, 1, 2, or 3. In some embodiments, u is o or 1; V is 0; 
t is 1 or 2; W is 1; p is 1 or 2; and q is 1 or 2. 
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0300. In certain embodiments of Formula I, L has the 
Structure: 

O O O O O 

O 

N N 
u w t W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5: q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, substituted or unsubstituted C-7 cycloalkyl-Co. alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1 or 
2; W is 1; p is 1 or 2; and q is 1 or 2. 
0301 In certain embodiments of Formula I, L has the 
Structure: 

O O O O O 

O 
N N N 

u w t W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2,3,4, or 5: q iso, 1.2, or 3; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1 or 
2; W is 1; p is 1 or 2; and q is 2 or 3. 
0302. In certain embodiments of Formula I, L has the 
Structure: 

O O 

O 

N S 
t 

u w 

Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5: q iso, 1, 2, 3, 4, or 5; and R is hydrogen, 
Substituted or unsubstituted Co alkyl, Substituted or unsub 
stituted C-7 cycloalkyl-Coe alkyl, or Substituted or unsubsti 
tuted aryl-Co. alkyl. In certain embodiments, u is 0; V is 0; t 
is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In 
some embodiments, u is 0 or 1; V is 0; t is 1 or 2; w is 1; p is 
1 or 2; and q is 1 or 2. 
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0303. In certain embodiments of Formula I, L has the 
Structure: 

O O 

O 

N S c 
u w t 

Rb O O 

In certain of these embodiments u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; q is 0, 1, 2, 3, 4, or 5; and R is hydrogen, 
Substituted or unsubstituted Co alkyl, Substituted or unsub 
stituted C-7 cycloalkyl-Co. alkyl, or substituted or unsubsti 
tuted aryl-Co. alkyl. In certain embodiments, u is 0; V is 0; t 
is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In 
some embodiments, u is 0 or 1; V is 0; t is 1.2, or 3, r is 1; sis 
1 or 2; and q is 1 or 2. 
0304. In certain embodiments of Formula I, L has the 
Structure: 

O O 

O N 
N S c 

u w t 

Rb O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; q is 0, 1, 2, or 3; and b is hydrogen, Substituted 
or unsubstituted Coalkyl, Substituted or unsubstituted C-7 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Co-alkyl. In certain embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 
5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In some 
embodiments, u is 0 or 1; V is 0; t is 1.2, or 3, r is 1; s is 1 or 
2; and q is 2 or 3. 
0305. In certain embodiments of Formula I, L has the 
Structure: 

O O O O 

O O 
u N N 

w t w p c 
O Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5; q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 1 or 2. 
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0306. In certain embodiments of Formula I, L has the 
Structure: 

O O O O 

O O 
u N N 

w t W p c 

O Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5; q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, substituted or unsubstituted C-7 cycloalkyl-Co. alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 1 or 2. 
0307. In certain embodiments of Formula I, L has the 
Structure: 

O O O O 

O O 
l N N N 

w t W p c 

O Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5; q iso, 1.2, or 3; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, substituted or unsubstituted C-7 cycloalkyl-Co. alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q iso, 1.2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 2 or 3. 
0308. In certain embodiments of Formula I, L has the 
Structure: 

O 

u w t S c 

O Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2. or 5: s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, 3, 4, or 5; and R is hydrogen, 
Substituted or unsubstituted Co alkyl, substituted or unsub 
stituted C-7 cycloalkyl-Coe alkyl, or Substituted or unsubsti 
tuted aryl-Co. alkyl. In certain embodiments, u is 0; V is 0; t 
is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In 
some embodiments, u is 0 or 1; V is 0; t is 1.2, or 3, r is 1; sis 
1 or 2; and q is 1 or 2. 
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0309. In certain embodiments of Formula I, L has the 
Structure: 

O 

N-h-s-s u w t S c 

O Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2,3,4, or 5: s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, 3, 4, or 5; and is hydrogen, 
Substituted or unsubstituted Co alkyl, substituted or unsub 
stituted C-7 cycloalkyl-Coe alkyl, or Substituted or unsubsti 
tuted aryl-Co. alkyl. In certain embodiments, u is 0; V is 0; t 
is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In 
Some embodiments, u is o or 1; V is 0; t is 1.2, or 3, r is 1: S is 
1 or 2; and q is 1 or 2. 
0310. In certain embodiments of Formula I, L has the 
Structure: 

O 

N-h-s-s N u w t N S c 

O Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, or 3; and is hydrogen, Substituted 
or unsubstituted Coalkyl, Substituted or unsubstituted C, 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Cole alkyl. In certain embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 
5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In some 
embodiments, u is 0 or 1; V is 0; t is 1, 2, or 3, r is 1; s is 1 or 
2; and q is 2 or 3. 
0311. In certain embodiments of Formula I, L has the 
Structure: 

f O O O O 

N-N-N-n --- u w t W p c 

O Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1,2,3,4, or 5; p is 1, 
2.3.4, or 5: q is 0,1,2,3,4, or 5; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 1 or 2. 
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0312. In certain embodiments of Formula I, L has the 
Structure: 

f O O O O 

N-ha-N-n --- u w t W p c 

O Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5: q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; viso; t is 1, 2, 3, 4, 5, or 6: w is 1; p is 3: 
and q iso, 1.2, or 3. In some embodiments, u is 0 or 1; V is 0; 
t is 1 or 2; W is 1; p is 1 or 2; and q is 1 or 2. 
0313. In certain embodiments of Formula I, L has the 
Structure: 

Rb O O O 
O 

N-N-N-n --- u w M. q N 
O Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5: q is 0, 1, 2, or 3; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 2 or 3. 
0314. In certain embodiments of Formula I, L has the 
Structure: 

f O 
's-h-s-s u w t N S c 

O Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; q is 0, 1, 2, 3, 4, or 5; and R6 at each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is o; V is o; t is 1, 2, 3, 4, 5, or 6; ris 1 or 2; S 
is 3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V 
is 0; t is 1, 2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
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0315. In certain embodiments of Formula I, L has the 
Structure: 

f O 
's-h-s-s u w t N S c 

O Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: ris 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, 3, 4, or 5; and Rat each occurrence 
is independently hydrogen, substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; viso; t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s 
is 3; and q iso, 1.2, or 3. In some embodiments, u is 0 or 1; V 
is 0; t is 1.2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0316. In certain embodiments of Formula I, L has the 
Structure: 

f O 
-h-s-s N u w t N S c 

O Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; q iso, 1.2, or 3; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s 
is 3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V 
is 0; t is 1.2, or 3, r is 1; s is 1 or 2; and q is 2 or 3. 
0317. In certain embodiments of Formula I, L has the 
Structure: 

f O O O O 

A-sh-- --- u w t W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1,2,3,4, or 5; p is 1, 
2.3.4, or 5; q is 0,1,2,3,4, or 5; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is O. v is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In still some embodiments, u is 0 or 1: 
V is 0; t is 1 or 2; w is 1; p is 1 or 2; and q is 1 or 2. 
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0318. In certain embodiments of Formula I, L has the 
Structure: 

f O O O O 

N-ha-N-n --- u w t W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5: q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 1 or 2. 
0319. In certain embodiments of Formula I, L has the 
Structure: 

Rb O O O 
O 

N-ha-N-n l w t W p c N 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5; q is 0, 1, 2, or 3; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 2 or 3. 
0320 In certain embodiments of Formula I, L has the 
Structure: 

f O 
N-h-s-s u w t N S c 

Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: ris 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, 3, 4, or 5; and Rat each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s 
is 3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V 
is 0; t is 1.2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
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0321. In certain embodiments of Formula I, L has the 
Structure: 

f O 
's-h-s-s u w t N S c 

Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: ris 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, 3, 4, or 5; and Rat each occurrence 
is independently hydrogen, substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s 
is 3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V 
is 0; t is 1.2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0322. In certain embodiments of Formula I, L has the 
Structure: 

f O 
N O N 

l w N S c 

t O 
Rb O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, or 3; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s 
is 3; and q iso, 1.2, or 3. In some embodiments, u is 0 or 1; V 
is 0; t is 1.2, or 3, r is 1; s is 1 or 2; and q is 2 or 3. 
0323. In certain embodiments of Formula I, L has the 
Structure: 

O O O O 

"N-hn-N-n --- u w t W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5; q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In still other embodiments, u is 0 or 1: 
V is 0; t is 1 or 2; w is 1; p is 1 or 2; and q is 1 or 2. 
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0324. In certain embodiments of Formula I, L has the 
Structure: 

O O O O 

O O 
t N N 

u w W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1,2,3,4, or 5; q is 0,1,2,3,4, or 5; and Rat each occurrence 
is independently hydrogen, Substituted or unsubstituted Co 
alkyl, substituted or unsubstituted C-7 cycloalkyl-Co. alkyl, 
or Substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 1 or 2. 
0325 In certain embodiments of Formula I, L has the 
Structure: 

O O O O 

O O 
t N N N 

u w W p c 

Rb Rb 

In certain of these embodiments, u is 0, 1, 2, 3, 4, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 
1, 2, 3, 4, or 5: q is 0, 1, 2, or 3; and Rat each occurrence is 
independently hydrogen, Substituted or unsubstituted Co 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, u is 0; V is 0; t is 1, 2, 3, 4, 5, or 6; w is 1; p is 
3; and q is 0, 1, 2, or 3. In some embodiments, u is 0 or 1; V is 
0; t is 1 or 2; w is 1; p is 1 or 2; and q is 2 or 3. 
0326 In certain embodiments of Formula I, L has the 
Structure: 

O 

u w t S c 

Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5; q is 0, 1, 2, 3, 4, or 5; and b is hydrogen, 
Substituted or unsubstituted Co alkyl, Substituted or unsub 
stituted C-7 cycloalkyl-Coe alkyl, or Substituted or unsubsti 
tuted aryl-Co. alkyl. In certain embodiments, u is 0; V is 0; t 
is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In 
some embodiments, u is 0 or 1; V is 0; t is 1, 2, or 3, r is 1; sis 
1 or 2; and q is 1 or 2. 
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0327. In certain embodiments of Formula I, L has the 
Structure: 
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O 

u w t S c 

Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1, 2, 3, 4, or 5: q is 0, 1, 2, 3, 4, or 5; and R is hydrogen, 
Substituted or unsubstituted Co alkyl, Substituted or unsub 
stituted C-7 cycloalkyl-Coe alkyl, or Substituted or unsubsti 
tuted aryl-Co. alkyl. In certain embodiments, u is 0; V is 0; t 
is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 3; and q is 0, 1, 2, or 3. In 
some embodiments, u is 0 or 1; V is 0; t is 1.2, or 3, r is 1; sis 
1 or 2; and q is 1 or 2. 
0328. In certain embodiments of Formula I, L has the 
Structure: 

0331 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O 

ol-C), N AA-AA-AA --- . N c 3. 
Rb 

O 

A- --N-- N u w t S c 

Rb O O 

In certain of these embodiments, u is 0, 1, 2, 3, 5, or 5; V is 0, 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6: r is 1, 2, 3, 4, or 5; s is 0, 
1,2,3,4, or 5; q is 0, 1, 2, or 3; and R is hydrogen, substituted 
or unsubstituted Coalkyl, Substituted or unsubstituted C-7 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Co-alkyl. In certain embodiments, u is 0; V is 0; t is 1,2,3,4,5, 
or 6, r is 1 or 2; S is 3; and q iso, 1.2, or 3. In some embodi 
ments, u is 0 or 1; V is 0; t is 1.2, or 3, r is 1: S is 1 or 2; and q 
is 2 or 3. 

0329. As used herein, 'AA-AA-AA refers to an AA 
targeting agent wherein 'AA' is the first amino acid in the 
AA targeting agent sequence, as measured from the N-termi 
nus, 'AA' is the second amino acid in the AA targeting agent 
sequence, as measured from the N-terminus, and 'AA' is the 
n" amino acid in the AA targeting agent sequence, as mea 
sured from the N-terminus. 
0330 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O 

AA-AA-AA-N w w c 

Rb 

In certain of these embodiments, V is 1, 2, 3, 4, or 5; w is 1, 2, 
3, 4, or 5; q is 0,1,2,3,4, or 5; and R is hydrogen, substituted 
or unsubstituted Coalkyl, Substituted or unsubstituted C, 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Cole alkyl. In certain embodiments, V is 1, 2, or 3; w is 1, 2, or 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 1 or 2; w 
is 1 or 2; and q is 1 or 2. 

In certain of these embodiments, V is 1, 2, 3, 4, or 5; w is 1, 2, 
3, 4, or 5: q is 0, 1, 2, or 3; and R is hydrogen, substituted or 
unsubstituted Co alkyl, Substituted or unsubstituted C-7 
cycloalkyl-Co. alkyl, or substituted or unsubstituted aryl 
Co-alkyl. In certain embodiments, V is 1.2. or 3; w is 1.2, or 
3; and q is 0,1,2,3. In some embodiments, V is 1 or 2; W is 1 
or 2; and q is 2 or 3. 
0332 Certain embodiments in accordance with Formula I 
have the structure: 

O O 

O 
AA-AA-AA-N N 

w W 

Rb O O 

In certain of these embodiments, V is 1, 2, 3, 4, or 5; w is 1, 2, 
3, 4, or 5; q is 0,1,2,3,4, or 5; and R is hydrogen, substituted 
or unsubstituted Co alkyl, Substituted or unsubstituted C-7 
cycloalkyl-Co. alkyl, or substituted or unsubstituted aryl 
Cole alkyl. In certain embodiments, V is 1, 2, or 3; w is 1, 2, or 
3; and q is 0,1,2,3. In some embodiments, V is 1 or 2; W is 1 
or 2; and q is 2 or 3. 
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0333 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O O 

O 
AA-AA-AA-N N N 

w t W p c 

Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0334 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O O 

O 
AA-AA-AA-N N N 

w t W p c 

Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q iso, 1.2, 
or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 or 
2; and q is 1 or 2. 
0335 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O O 

O 
AA-AA-AA-N N N N 

w t W p c 

Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0. 
1, 2, 3, 4, or 5; t is 1, 2, 3, 4, 5, or 6; w is 1,2,3,4, or 5; p is 1, 
2.3.4, or 5; and q iso, 1.2, or 3. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; and p is 3, and in some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
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0336 Certain embodiments in accordance with Formula I 
have the structure: 

O O 

O 
AA-AA-AA-N N S c 

w t 

Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and qiso, 1, 2, or 3. In some embodiments, V is 0; t is 1.2, 
or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0337 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1.2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0338 Certain embodiments in accordance with Formula I 
have the structure: 

O O 

O N 
AA-AA-AA-N N S c 

w t 

Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C., cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In cer 
tain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1.2, 
or 3, r is 1: S is 1 or 2; and q is 2 or 3. 
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0339 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O 

AA-AA-AA-N O O 
N N1 N 

w t W p c 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0340 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O 

AA-AA-AA-N O O 
N N 

w t W p 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0341 Certain embodiments in accordance with Formula I 
have the structure: 

O O O O 

AA-AA-AA-N O O 
N N N 

w t W p c 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
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0342 Certain embodiments in accordance with Formula I 
have the structure: 

O 

AA-AA-AA-N O O 

r N w t S c 

O Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1, 2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0343 Certain embodiments in accordance with Formula I 
have the structure: 

N-h- 
In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Co. alkyl, or substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1.2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0344 Certain embodiments in accordance with Formula I 
have the structure: 

O 

AA-AA-AA-N N-h-us N N 
r w 1, c 
O Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C., cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In cer 
tain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, 
or 3, r is 1: S is 1 or 2; and q is 2 or 3. 
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0345 Certain embodiments in accordance with Formula I 
have the structure: 

f O O O O 
AA-AA-AA-N N O 

N N 
w t W p c 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is o; t is 1 or 2; W is 1; p is 1 
or 2; and q is 1 or 2. 
0346 Certain embodiments in accordance with Formula I 
have the structure: 

f O O O O 
AA-AA-AA-N N O 

N N 
w t W p c 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0347 Certain embodiments in accordance with Formula I 
have the structure: 

f O O O O 
AA-AA-AA-N N O sh------------. w t W p c 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
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0348 Certain embodiments in accordance with Formula I 
have the structure: 

f O 
AA-AA-AA-N sh N 

r w L J, c 
O Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2; S is 3; and q is 
0, 1, 2, or 3. In some embodiments, V is O; t is 1.2, or 3, r is 1: 
S is 1 or 2; and q is 1 or 2. 
0349 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6, r is 1 or 2: S is 3; and q iso, 
1.2, or 3. In some embodiments, V is o; t is 1, 2, or 3, r is 1: S 
is 1 or 2; and q is 1 or 2. 
0350 Certain embodiments in accordance with Formula I 
have the structure: 

f O 
AA-AA-AA-N sh- N N 

r w L J, c 
O Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s is 3; and q is 0, 1, 2, or 3. In 
Some embodiments, V is 0; t is 1.2, or 3, r is 1: S is 1 or 2; and 
q is 2 or 3. 
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0351 Certain embodiments in accordance with Formula I 
have the structure: 

f O O O O 
N O 

1. www.srh.- !------>4)- w t w p c 
O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0352 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is o; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0353 Certain embodiments in accordance with Formula I 
have the structure: 

i O O O O 

-N O 
AA-AA-AA-C N N N 

w t W p c 

Rb Rb O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
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0354 Certain embodiments in accordance with Formula I 
have the structure: 

f O 
N O worth-s-s w 1, c 

O Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2; S is 3; and q is 
0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, or 3, r is 1: 
S is 1 or 2; and q is 1 or 2. 
0355 Certain embodiments in accordance with Formula I 
have the structure: 

Rb O 

N O Al-as-a- N-on- ---, t 

k O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6, r is 1 or 2: S is 3; and q iso, 
12, or 3. In some embodiments, V is 0; t is 1, 2, or 3, r is 1; s 
is 1 or 2; and q is 1 or 2. 
0356. Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s is 3; and q is 0, 1, 2, or 3. In 
Some embodiments, V is 0; t is 1, 2, or 3, r is 1: S is 1 or 2; and 
q is 2 or 3. 
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0357 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0358 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0359 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
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0360 Certain embodiments in accordance with Formula I 
have the structure: 

55 
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O 

O O 1 AA-AA-AA- N-n- - fix)-fir t 

O Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Co. alkyl, or substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1.2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0361 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Co. alkyl, or substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q iso, 1.2, or 3. In some embodiments, V is 0; t is 1.2, 
or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0362 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C., cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In cer 
tain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, 
or 3, r is 1: S is 1 or 2; and q is 2 or 3. 

O 

H || 
AA-AA---AA-C-C-AA-AA 

0363 as used herein refers to an AA targeting agent 

wherein'AA' is the first amino acid in an AA targeting agent 

sequence as measured from the N-terminus, 'AA' is the 
second amino acid in an AA targeting agent sequence as 

measured from the N-terminus, and “AA, is the n" amino 
acid in an AA targeting agent sequence as measured from the 

N-terminus. The targeting agent further comprises a Lys resi 

due at arbitrary position m+1 as measured from the N-termi 

nus. It will be appreciated that in addition to linking to a Lys 

side chain in the body of an AA targeting agent, it is also 

possible to link to a Lys side chain on the N-terminus or 
C-terminus of an AA targeting agent. 
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0364 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA---AA-C-C-AA---AA 

Rb 

HN -N- N 
w OT, W p c 

O O O O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q iso, 1.2, 
or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 or 
2; and q is 1 or 2. 
0365 Certain embodiments in accordance with Formula I 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
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0366 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA-E-R-AA-AA, 

57 

HN -N- N N 
w O1, W p c 

O 
O O O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is o. t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
0367 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA---AA-AA, 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1, 2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
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0368 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA-E-R-AA-AA, 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1.2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0369 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA---AA-AA, 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted or unsubstituted C., cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In cer 
tain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, 
or 3, r is 1: S is 1 or 2; and q is 2 or 3. 
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0370 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA C C-AA-AA 

O O 

HN O O 
N n1 N 

w t w p 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is o; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0371 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA E- C-A Am+2-AA 

O O 

HN O O 

N n1 N 
w t w p 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 

59 
Jun. 26, 2008 



US 2008/O152660 A1 

0372 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA E- C-A Am+2-AA 

O O O 
O 

HN O O 
N N N 

w t W p c 

O Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, v is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
0373 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA E- C-A Am+2-AA 

O 

HN O O 
N 

w t S c 

O Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1, 2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
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0374 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA C C-AA-AA 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Co. alkyl, or substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, v is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 
1, 2, or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0375 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA E- C-A Am+2-AA 

O 

HN O O N 

N 
w t S c O 

O Rb O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and R is hydrogen, substituted or unsubstituted 
Coalkyl, Substituted or unsubstituted C-7 cycloalkyl-Co. 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In cer 
tain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: S is 
3; and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, 
or 3, r is 1: S is 1 or 2; and q is 2 or 3. 
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0376 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA C C-AA-AA 

b 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q iso, 1.2, 
or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 or 
2; and q is 1 or 2. 
0377 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA E- C-A Am+2-AA 

b 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodiment 
V iso; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. 
In some embodiments, v is 0; t is 1 or 2; w is 1; p is 1 or 2; and 
q is 1 or 2. 
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0378 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA C C-AA-AA 

b 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 2, or 3. In some 
embodiments, V is 0; t is 1 or 2; W is 1; p is 1 or 2; and q is 2 
or 3. 
0379 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA E- C-A Am+2-AA 

b 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2; S is 3; and q is 
0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, or 3, r is 1: 
S is 1 or 2; and q is 1 or 2. 
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0380 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA C C-AA-AA 

b 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2; S is 3; and q is 
0, 1, 2, or 3. In some embodiments, v is 0; t is 1.2, or 3, r is 1: 
S is 1 or 2; and q is 1 or 2. 
0381 Certain embodiments in accordance with Formula I 
have the structure: 

AA-AA-AA C C-AA-AA 

b 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and Rat each occurrence is independently hydro 
gen, Substituted or unsubstituted Co alkyl, Substituted or 
unsubstituted C-7 cycloalkyl-Co. alkyl, or Substituted or 
unsubstituted aryl-Co. alkyl. In certain embodiments, V is 0; 
t is 1, 2, 3, 4, 5, or 6: ris 1 or 2; s is 3; and q is 0, 1, 2, or 3. In 
Some embodiments, V is 0; t is 1.2, or 3, r is 1: S is 1 or 2; and 
q is 2 or 3. 
0382. The administration of an AA targeting compound to 
an immunocompetent individual may result in the production 
of antibodies against the conjugate. Such antibodies may be 
directed to the variable region, including the antibody idio 
type, as well as to the targeting agent or any linker used to 
conjugate the targeting agent to the antibody. Reducing the 
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immunogenicity of an AA targeting compound can be accom 
plished by methods well known in the art, Such as by attaching 

O O O O 

HN N O 
N n1 N 

w t W p c 

O Rb Rb 

long chain polyethylene glycol (PEG)-based spacers and the 
like to the AA targeting compound. Long chain PEG and 
other polymers are known for their ability to mask foreign 
epitopes, resulting in the reduced immunogenicity of thera 
peutic proteins that display foreign epitopes (N. V. Katre, J. 
Immunol. 144:209-213 (1990); G. E. Francis et al., Int. J. 
Hematol. 68:1-18 (1998). Alternatively, or in addition, the 
individual administered the antibody-AA targeting agent 
conjugate may be administered an immunosuppressant such 
as cyclosporin A, anti-CD3 antibody, and the like. 

O 

HN N O N 

r w t S c 

O Rb O O 

0383. In one embodiment, an AA targeting compound is as 
shown by Formula II, and includes stereoisomers, tautomers, 
Solvates, prodrugs, and pharmaceutically acceptable salts 
thereof. 

Antibody-L-AA targeting agent 

0384. In compounds of Formula II, AA targeting agent is 
defined as in Formula I. L. is a linker moiety linking an 
antibody to the targeting agent and having the formula 
—X Y-Z-. In compounds of Formula II, X and Y are defined 
as in Formula I, and Antibody is an antibody as defined 
herein. FIGS. 10 and 11, respectively, illustrate the addition 
mechanism of a reactive, nucleophilic side chain in a com 
bining site of an antibody to the Z moieties illustrated in 
FIGS. 8 and 9. 

(II) 
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0385. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody 
O HN1 

2 R4 
X 

/ 
R" R3 

0386 wherein HN-Antibody refers to an arbitrary side 
chain in the combining site of an antibody bearing an amino 
group. 

0387. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody 
O HN1 

21 R4 

lo-5 R3 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0388. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody 
Y 

O HN 

21 R4 

lo-5 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0389. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

P Antibody 

H 
O 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0390. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

n1 Antibody 
N 
H | 
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wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0391. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

O 

Sn Antibody 
| N O 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0392. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody 
N1 
H 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0393. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

O O 

Antibody N ~us N Y 
H H 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0394. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

H n1 Antibody 
ONN 

21 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0395. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody 
N1 
H 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
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0396. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody 
N1 
H 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0397. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

H 
N Antibody 

1. H 
O 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0398. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody Y 
N 
H 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0399. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

H n1 Antibody 
O' N 

2 

wherein HN-Antibody refers to an arbitrary side chain in the 
combining site of an antibody bearing an amino group. 
0400. In certain embodiments, wherein Antibody is an 
aldolase catalytic antibody, Z-Antibody has the structure: 

Antibody 
Y 

N 
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04.01 wherein HN-Antibody refers to an arbitrary side 
chain in the combining site of an antibody bearing an amino 
group. 

0402. In compounds having Formula II, Z is an attach 
ment moiety comprising a covalent bond and 0-20 carbon 
atoms to which the Antibody is attached. This is shown below 
for the case where the linker has a diketone moiety as the 
reactive group and linkage occurs with the side chain amino 
group of a lysine residue in the antibody combining site. The 
Antibody is shown schematically as bivalent with a reactive 
amino acid side chain for each combining site indicated. 

HN Antibody NH2 

R 

- H --Antibody) -NH. 
N 

2 

R 

0403. Another embodiment shown below is for the case 
where the linker has a beta lactam moiety as the reactive 
group and linkage occurs with the side chain amino group of 
alysine residue in the antibody combining site. The Antibody 
is shown schematically as bivalent with a reactive amino acid 
side chain for each combining site indicated. 

N 
c 

O O 

H 

c N 
O O 

R 
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0404 Certain embodiments inaccordance with Formula II 
have the structure: 

O O O O HN 

14th AA-AA-AA-N w N!----->|-> W p c 

Rb R 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 2 or 3. 
04.05 Certain embodiments inaccordance with Formula II 
have the structure: 

67 

Y Antibody 

b 
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O 
O O O O 

14th- ~us Antibod AA-AA-AA-N ntibody 
in AAA Al w t N N N N1 

W p c H 

Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; p is 1, 2, 3, 4, or 5: q is 0. 
1, 2, 3, 4, or 5; and Rat each occurrence is independently 
hydrogen, substituted or unsubstituted Co alkyl, substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or Substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1, 2, 3, 4, 5, or 6; W is 1; p is 3; and q is 0, 1, 
2, or 3. In some embodiments, V is 0; t is 1 or 2; w is 1; p is 1 
or 2; and q is 1 or 2. 
0406 Certain embodiments inaccordance with Formula II 
have the structure: 

Y Antibody 
O HN 

O O O 

O 1. 21 
AA--AA-AA-N w iw p 

Rb Rb 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6; w is 1, 2, 3, 4, or 5; and p is 1, 2, 3, 4, or 5; and 
R” at each occurrence is independently hydrogen, substituted 
or unsubstituted Coalkyl, Substituted or unsubstituted C, 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Cole alkyl. In certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 
6; W is 1; and p is 3. In some embodiments, V is o; t is 1 or 2; 
w is 1; and p is 1 or 2. 
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0407 Certain embodiments inaccordance with Formula II 
have the structure: 

68 

1 Antibody 
O O O HN 

s AA --- W -( )----> 
Rb 

In certain of these embodiments, V is 1, 2, 3, 4, or 5; w is 1, 2, 
3, 4, or 5: q is 0,1,2,3,4, or 5; and R is hydrogen, substituted 
or unsubstituted Coalkyl, Substituted or unsubstituted C-7 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Cole alkyl. In certain embodiments, V is 1, 2, or 3; w is 1, 2, or 
3; and q is 0,1,2,3. In some embodiments, V is 1 or 2; W is 1 
or 2; and q is 1 or 2. 
0408 Certain embodiments inaccordance with Formula II 
have the structure: 

O O O O 

------ ~us Antibody AA-AA-AA-N w W p N N 

Rb 

In certain of these embodiments, V is 1, 2, 3, 4, or 5; w is 1, 2, 
3, 4, or 5: q is 0, 1, 2, or 3; and R is hydrogen, substituted or 
unsubstituted Co alkyl, Substituted or unsubstituted C, 
cycloalkyl-Co. alkyl, or Substituted or unsubstituted aryl 
Co-alkyl. In certain embodiments, V is 1, 2, or 3; w is 1, 2, or 
3; and q is 0,1,2,3. Some embodiments, V is 1 or 2; W is 1 or 
2; and q is 2 or 3. 
04.09 Certain embodiments inaccordance with Formula II 
have the structure: 

O O 

------ AA--AA-AA-N w W 

Rb 

In certain of these embodiments, V is 1, 2, 3, 4, or 5; w is 1, 2, 
3, 4, or 5; and R is hydrogen, substituted or unsubstituted 
C, alkyl, substituted O unsubstituted C-7 cycloalkyl-Co 
alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In cer 
tain embodiments, V is 1, 2, or 3; and w is 1, 2, or 3. In some 
embodiments, V is 1 or 2 and w is 1 or 2. 

O 

N 

YAntib ody 
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0410 Certain embodiments inaccordance with Formula II 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, 3, 4, or 5; and R is hydrogen, substituted or unsubsti 
tuted Coalkyl, Substituted or unsubstituted C-7 cycloalkyl 
Cole alkyl, or Substituted or unsubstituted aryl-Co. alkyl. In 
certain embodiments, V is 0; t is 1, 2, 3, 4, 5, or 6: r is 1 or 2: 
S is 3 and q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1.2, 
or 3, r is 1: S is 1 or 2; and q is 1 or 2. 
0411 Certain embodiments inaccordance with Formula II 
have the structure: 
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N 
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O O 

H 
O N NS 

AA-AA-AA-N w ir S c N- Antibody 
Rb O O 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 1, 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5: s is 0, 1, 2, 3, 4, or 5; q is 0. 
1, 2, or 3; and R is hydrogen, substituted or unsubstituted Cl 
alkyl, Substituted or unsubstituted C-7 cycloalkyl-Coe alkyl, 
or substituted or unsubstituted aryl-Co. alkyl. In certain 
embodiments, v is 0; t is 1,2,3,4, 5, or 6: ris 1 or 2: S is 3 and 
q is 0, 1, 2, or 3. In some embodiments, V is 0; t is 1, 2, or 3. 
r is 1: S is 1 or 2; and q is 2 or 3. 
0412. Certain embodiments inaccordance with Formula II 
have the structure: 

In certain of these embodiments, V is 0, 1, 2, 3, 4, or 5; t is 
2, 3, 4, 5, or 6: ris 1, 2, 3, 4, or 5; s is 0, 1, 2, 3, 4, or 5; and R 
is hydrogen, Substituted or unsubstituted Co alkyl, Substi 
tuted or unsubstituted C-7 cycloalkyl-Co. alkyl, or substi 
tuted or unsubstituted aryl-Co. alkyl. In certain embodi 
ments, V is 0; t is 1,2,3,4, 5, or 6: ris 1 or 2; and s is 3. In some 
embodiments, V is 0; t is 1, 2, or 3, r is 1; and s is 1 or 2. 

Y Antibody 
HN 

21 
















































































































































































