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THERECF This application clainms the benefit of U S

Provi si onaWORPEN2918ppl i cati ons Serial Nos. 5 60/572, 66PCTHS70850173034,
and 60/ 669,871, which are herein incorporated by reference. FIELD COF
THE | NVENTI ON The present invention provides |inkers that
attach to a drug and a ligand and are cleaved in vivo. The linkers
are of use in formng prodrugs and conjugates of the cytotoxins of 10
the invention as well as other diagnostic and therapeutic noieties.
BACKGROUND OF THE | NVENTI ON Many t herapeutic agents,
particularly those that are especially effective in cancer
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severity of the side effects of these products (toxicity, destruction of non-tumor cells, etc.).

Another difficulty with some existing therapeutic agents is their less than optimal stability in
20 plasma. Addition of functional groups to stabilize these compounds resulted in a significant
lowering of the activity. Accordingly, it is desirable to identify ways to stabilize compounds
while maintaining acceptable therapeutic activity levels. '
The search for more selective cytotoxic agents has been extremely active for
many decades, the dose limiting toxicity (i.e. the undesirable activity of the cytotoxins on normal
25  tissues) being one of the major causes of failures in cancer therapy. For example, CC-1065 and
the duocarmycins are known to be.extremely potent cytotoxins.
CC-1065 was first isolated from Streptomyces zelensis in 1981 by the Upjohn
Company (Hanka ef al., J. Antibiot. 31: 1211 (1978); Martin et al.,' J. Antibiot. 33: 902 (1980};
Martin et al.,, J. Antibiot. 34: 1119 (1981)) and was found to have potent antitumor and

30  antimicrobial activity both in vitro and in experimental animals (Li ef al., Cancer Res. 42: 999



(1982)). CC- 1065 binds to doubl e-stranded B-DNA within the m nor
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Research has also focused on the development of new therapeutic agents which

are in the form of prodrugs, compounds that are capable of being converted to drugs (active

20  therapeutic compounds) in vivo by certain chemical or enzymatic modifications of their
structure. For purposes of reducing toxicity, this conversion is preferably confined to the site of
action or target tissue rather than the circulatory system or non-target tissue. However, even
prodrugs are problematic as many are characterized by a low stability in blood and serum, due to
the presence of enzymes that degrade or activate the prodrugs before the prodrugs reach the

25  desired sites within the patient’s body.

Bristol-Myers Squibb has described particular lysosomal enzyme-cleavable
antitumor drug conjugates. See, for example, U.S. Patent No. 6,214,345, This patent provides
an aminobenzyl oxycarbonyl.

Seattle Genetics has published applications U.S. Pat. Appl. 2003/0096743 and

30 U.S.Pat. Appl. 2003/0130189, which describe p-aminobenzylethers in drug delivery agents. The

linkers described in these applications are limited to aminobenzyl ether compositions,
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between the linker arms and the cytotoxins of the invention, and conjugates between the linker
25  arms, the cytotoxin and a targeting agent, such as an antibody or a peptide.

The invention also relates to groups useful for stabilizing therapeutic agents and
markers, The stabilizing groups are selecied, for example, to limit clearance and metabolism of
the therapeutic agent or marker by enzymes that may be present in blood or non-target tissue.
The stabilizing groups can serve to block degradation of the agent or marker and may also act in

30  providing other physical characteristics of the agent or marker, for example to increase the

solubility of the compound or to decrease the aggregation properties of the compound. The



WO 2005/ 112919PCT/ US2005/ 017804 stabilizing group may al so i nprove
the agent or marker's stability during storage in either a fonnul ated
or non-f or M 200FH2918r m In a first aspect, tRETUAYNOHON7BMH
provi des a cytotoxic drug-ligand conmpound having a structure
according to any of Fornulas 1-3: X4 [ L4)5-F-4--L1)+D 5(1)

X4i 4L91 HL1/1 D )(4 [ (1-)F-J41-1 wherein the synmbol Dis a drug

noi ety having pendant to the backbone thereof a 10 chemically
reactive functional group, said functional group selected fromthe
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r epr esentigmalasel drnbifehataedsospacer where mis an integer of 0, 1, 2,
3, 4, 5, or 6. The sypbol X4 represents a nenber selegied fromthe
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het er oal kyl, or unsubstitu?%a|;éﬁET'arﬁﬁﬁa_any of which may be
strai ght, branched, or cyclic, a positivel'y or negatively charge(®)

am no acid polyner, such as pplylysine or .pol yargeni ne, or other
pol ymers such as pol yet hyl e LQEGMT{U%E——D
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wherein the symbol D is a drug moiety having pendant to the backbone thereof a
10 chemically reactive functional group, said functional group selected from the group consisting of
a primary or secondary amine, hydroxyl, sulthydryl, carboxyl, aldehyde, and a ketone.
The symbol L! represents a self-immolative spacer where m is an integer of 0, 1,
2,3,4,5,or6.
The symbol X* represents a member selected from the group consisting of
15  protected reactive functional groups, unprotected reactive functional groups, detectable labels,
and targeting agents.
. The symbol L* represents a linker member, and p is 0 or 1. L* is a moiety that
imparts increased solubility or decreased aggregation properties to the conjugates. Examples of
L* moieties include substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
20  substituted heteroalkyl, or unsubstituted heteroalkyl, any of which may be straight, branched, or
cyclic, a positively or negatively charged amino acid polymer, such as polylysine or
polyargenine, or other polymers such as polyethylene glycol.
The symbols F, H, and J represent linkers, as described further herein.
In one embodiment, the invention pertains to peptide linker conjugate of the

25  structure:



The synbols F, H, and J represent |linkers, as described further
herein. In one enbodi nent, the invention pertains to peptide |inker
conj ugat e WO 20pRLI2HEt ructure: WO 2005/ 112919PCT/ US2005P0T/P81A5/017804
X41- - (np-F-(L1) D wherein Dis a drug noiety having
pendant to the backbone thereof a chemically 5 reactive functional
group, said functional group selected fromthe group consisting of a
primary or secondary am ne, hydroxyl, thiol, carboxyl, aldehyde, and
a ketone; L1 is a self-imolative linker; mis an integer 0, 1, 2, 3,
4, 5, or 6; Fis alinker conprising the structure: 10 HkAAl) 62)_ /
0/ 0 (11A13-N-31 0 HO O X4+_(L4) —F—(L) +D

P m

wherein
D is a drug moiety having pendant to the backbone thereof a chemically
5  reactive functional group, said functional group selected from the group consisting of a primary
or secondary amine, hydroxyl, thiol, carboxyl, aldehyde, and a ketone;
1! is a self-immolative linker;
mis an integer 0, 1,2,3,4,5, or 6;
F is a linker coraprising the structure:
10

wherein
AA!is one or more members independently selected from the group
15  consisting of natural amino acids and unnatural a-amino acids;
¢ is an integer from 1 to 20;
L? is a self-immolative linker;
L is a spacer group comprising a primary or secondary aming or a
carboxyl functional group; wherein if L? is present, m is 0 and either the amine of L? forms an
20  amide bond with a pendant carboxyl functional group of D or the carboxyl of L? forms an amide
bond with a pendant amine functional group of D;
oisCorl;
L* is a linker member, wherein L' does not comprise a carboxylic acyl
group directly attached to the N-terminus of (AA").;
25 pisOorl; and



wherein AR is one or nore nenbers independently selected fromthe
group 15 consisting of natural am no acids and unnatural a-am no
acids; c | WRI¥VHEHJer from 1 to 20; L2 is a self-imol BETAS2005/¢I7804,
12 is a spacer group conprising a primary or secondary amne or a
car boxyl functional group; wherein if L3 is present, mis 0 and
either the amne of L3 fornms an 20 am de bond with a pendant carboxyl
functional group of D or the carboxyl of 1-#3 fornms an am de bond
with a pendant amine functional group of D; ois O or 1;

L4 is a linker nmenber, wherein L4 does not conprise a carboxylic acyl
group directly attache@x\g(ﬁ‘ ”t“f’i%beﬁﬁ@%ﬁteﬁli%ﬂﬁﬁf‘{r@ﬁ?@s@%ﬁ%@te@%gﬂeaﬁwg

and VO £0Qphd 9 Riapfotleedd @edcide/ BAdional groups, detectabléllaels, andWefEReHg agents.
selected fromt e@g oup consisting of protected reactjyve . functional
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groups, unpr dt ent @ebadipent thereptide niygeis seEPrishs thecio Hpwias stprdye:

and targeting agents. In one enbodi ment, td“jle pepti de |inker conjugate
conpri ses the foll ow ng Stru)%‘ti(rl_ﬁ—'—(ﬂl)—{Lz)—c—{L}D
P c o m :

5

In another embodiment, the peptide linker conjugate comprises the following structure:
x4—(|_4 AAI>—N —(L?’)—D
p c H o

In a preferred embodiment, L} comprises an aromatic group. For example, L? can
10  comprise a benzoic acid group, an aniline group, or an indole group. Non-limiting examples of

-L3-NH- include structures selected from the following group:

Feas IRt sak

N

o
Hn HN’§
3 Yz } \>/—[-Z
§ $~NH
!
15 wherein Z is 2 member selected from O, § and NR®, and

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

or unsubstituted heteroalkyl, and acyl.



x444AA1) (11 _41) D PO 5 In anot her enbodi nent, the peptide |inker
conjugate conprises the follow ng structure: x444y.... |.A Al)-N
43) - D Pc HYQHOHLIRMEf erred enbodi nent, L3 conprises an BEBHHAINF017304
group. For exanple, L3 can 16 conprise a benzoic acid group, an
aniline group, or an indole group. Non-limting exanples of -L3-NH
I ncl ude structures selected fromthe follow ng group: HN32: HN k

I - NC5f r

In preferred embodiments of the peptide linker, (AA"). is a peptide sequence cleavable by
a protease expressed in tumor tissue. A preferred protease is a lysosomal protease. In preferred
embodiments, ¢ is an integer from 2 to 6, or ¢ is 2, 3 or 4. In certain embodiments, the amino
acid in (AA"). located closest to the drug moiety is selected from the group consisting of: Ala,
5  Asn, Asp, Cit, Cys, Gln, Glu, Gly, Oe, Leu, Lys, Met, Phe, Pro, Ser, Thr, Ttp, Tyr, and Val. In
preferred embodiments, (AA". is a peptide sequence selected from the group consisting of Val-
Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-Cit, Ile-Cit, Tip, Cit, Phe-Ala, Phe-N°-
tosyl-Arg, Phe-N°-nitro-Arg, Phe-Phe-Lys, D-Phe-Phe-Lys, Gly-Phe-Lys, Len-Ala-Leu, He-Ala-
Leu, Val-Ala-Val, Ala-Leu-Ala-Leu (SEQ ID NO: 1), B-Ala-Leu-Ala-Leu (SEQ ID NO: 2) and
10  Gly-Phe-Leu-Gly (SEQ ID NO: 3). In particularly preferred embediments, (AA");is Val-Cit or
Val-Lys.
In some preferred embodiments, the peptide linker, F, comprises the structure:

B ol
o), TQJ |

15

wherein
R* is selected from the group consisting of H, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl;

20 Each K is a member independently selected from the group consisting of
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO;, NRYR%, NR?'COR?,
OCONR™R?, OCOR?, and OR™!

25 | wherein

R* and R* are independently selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,



15wherein Z is a menber selected fromO, S and NI 1.23, and

wherein R23 is a nenber selected fromH, substituted or unsubstituted
al kyl , sub¥Q 300¥Ed@%8r unsubstituted heteroallcyl, and a&§FUS200§N17804
2005/ 112919PCT/ US2005/ 017804 In preferred enbodi nents of the
peptide linker, (AAl)c is a peptide sequence cleavable by a protease
expressed in tunor tissue. A preferred protease is a | ysosonal
protease. In preferred enbodi nents, c is an integer from2 to 6, or c
is 2, 3or 4. In certain enbodinents the amino acid in (AAl)c
Iocated cl.oses s, sel ected f e.qgroup .
consi st i HySEPt eﬁ,&p’i‘ gt ﬂg?f%legﬂg’g' tedéiﬁgem@’l s Eﬁ)ﬁl éq@ﬁtg?ﬁrgj sybgijuted
Lys, Met hetétbeycldUG], udaibstithidt hetdioPyclobiifyl; andd val. In pref erred

enbodi ments, (AAl%is a pep tldep% quence el ected fromthe group
consi sting of Val Git, ¥af2aipeeerprllisd. o145 ys, Al a-Lys, Phe-Gt,
Leu-Cit, Ile- Q&herée@erre@eﬁnbmﬁﬂﬁnt@‘l 8. (L BReobiPrisdsQBy dtrubush:

Phe- NO- nltro Arg, Phe-Phe-Lys D- Phe- Phe- Lys, dy-Phe-Lys,

Len- Af a- Lou, |ae-Al alLeu, Val-Al a-Val, A a-Leu-Ala-Leu (SEQID NO 1),
13- Al a- Lea- AIa-Lou (SEQID NO 2) and 10 dy-Phe-Leu-Gy (SEQ ID NO
3). In particularly preferred enbodi ments, (AAl)c is VaI Clt or

Val -Lys. I n sone preferred enbodi nents, the p ¢é4IR F,
conprises the structure: 15 wheKgin 4 i% sel ect ed
fromthe group consisting of |sybst it yt tuted
al kyl , substituted heteroallgg?- du substl ute eter aI

i i tly/selected fR dQ r @ip conS|st|ng

20Each K is a nenb ndepen

of substituted al ks AA§3b$rrn d al kyl, substituted heteroallcyl,
unsubstituted hetepoall cyt bstituted aryl, unsubstituted aryl,
substituted heteroaryl, uns stltuted het eroaryl, substituted

het erocycl oal | cyl , unsubstituted heterocycl oal kyl, hal ogen, NOZ,

NR21R22, NR21CC]?22 0CONR21- 22,
wherein

10 each R? is a member independently selected from the group consisting of
H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroallcyl.
In another aspect, the invention pertains to hydrazine linker conjugates of the
structure:
X (LYy—H—(L")»—D
15 wherein
D is a drug moiety having pendant to the backbone thereof a chemically
reactive functional group, said function group selected from the group consisting of a primary or
secondary amine, hydroxyl, thiol, carboxyl, aldehyde, and a ketone; |
L! is a self-immolative linker;
20 m is an integer selected from 0, 1, 2, 3, 4, 5, or 6;
X*is a member selected from the group consisting of protected reactive
functional groups, unprotected reactive functional groups, detectable labels, and targeting agents;
L' is a linker member;
pisQorl;
25 H is a linker comprising the structure:



OCOR21, and OR21 25wherein R21 and R22 are

i ndependently selected fromthe group consisting of H, substituted

al l cyl, un¥@803/112918d al kyl, substituted heteroal kyl, uRETHE2003/¢K780d4
het er oal kyl , WD 2005/ 112919PCT/ US2005/ 017804 substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycl oal kyl, unsubstituted heterocycl oal kyl; and a
is an integer of 0,1, 2, 3, or 4. In other preferred enbodi nents,
-F-(LI)m conprises the structure: wherein 10each R24 is a nenber

i ndependently selected fromthe groF? sconsisting of H substituted

al kyl , unsubstituted al kyl, substi®{ited heteroallcyl, and
unsubstituted heterpallcyl. In anofher agpect the |£Ment|on pertains
to hydrazine |inkere conjugates of [he r ucRAt 82 X4( -H(0)
15wher ei n ‘k WO Ngi et ypMavi ng enda t to the
backbone thereof a eact NS 197 ol i d
function group sel ecfed tf e group co S|st|ng of aliprimary or
secondary am ne, hyB xf% g1, carboxyD, al dehyde, &hd a ket one;

LI is a self-immolative |inker; 20mis an integer selected fromO, 1,
2, 3, 4, 5, or 6;

wherein

1 is an integer from 1 — 10;
5 nyis 0, 1, or2;
cach R* is a member independently selected from the group consisting of
H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl;
and

T is either a bond or:

%H(W%

wherein nz is 0 or 1 with the proviso that when n; is 0, ny is not 0; and

10

nqgis 1,2, 0r3,
wherein when I is a bond, n) is 3 and n is 1, D cannot be

HsC CQO,CH3

OR

15 0
" whereR is Me or CHp- CH,-NMe,.
In some preferred embodiments, the substitution on the phenyl ring is a para
substitution. In some preferred embodiments, 0y is 2, 3, or 4 orny is 3 orng is 1.

In certain embodiments, Iis a bond. In other embodiments, n; is 0 and ng is 2.



X4 is a nenber selected fromthe group consisting of protected
reactive functional groups, unprotected reactive functional groups,
det ect abl eWMOBYE2918nd t argeti ng agents; L4 is a |inker PGBHB205/017804s
O or 1; 25His a linker conprising the structure: WD

2005/ 112919PCT/ US2005/ 017804 wherein ni is an integer from1l - 10;
5n2 is 0, 1, or 2; each R 24 is a nenber

I ndependently selected fromthe group consisting of H, substituted
all cyl, unsubstituted al kyl, substituted heteroal kyl, and

G €N R AW o, e
N2 i s nofeberadstifithnicSative lidker @pordeleavage, or two 5-membered self immolative linkers
upon cleavage, or a single 5-membered self immolative linker upon cleavage, or a single 7-
membered self inunolative linker upon cleavage, or a S-membered self immolative linker and a
5 6-membered self immolative linker upon cleavage.
In a preferred embodiment, H comprises a geminal dimethyl substitution.

In a preferred embodiment, H comprises the structure:

( 24
24 R24 R24 R24 |24

10

Preferably, n; is 2, 3, or 4, more preferably ny is 3. Preferably, each Ro4 is independently

selected from CH; and H. In certain preferred embodiments, each Ra4 is H.
In another preferred embodiment, H comprises the structure:
o R24
24 524 524 QO
g 0 T RIR
24 R24 24

15 R

Preferably, n; is 3. Preferably, each Ry is independently selected from CH; and H.
In yet other preferred embodiments, H comprises the structure:

g Me R24 Me

O
M @‘/L\N M
20

10



wherein when | is a bond, nl is 3 and n2 is 1, D can not be 15

where Ris Me or CH2- CH2- NMe2. In sonme preferred

enbodi ment ¥O0 30p¥1IWBst i t uti on on the phenyl ring is a pREEUS2005/017804
substitution. In sone preferred enbodinents, nl is 2, 3, or 4 or nl
is 3or n2is 1. In certain enbodinents, | is a bond. In other

enbodi nents, 113 is 0 and n4 is 2. W 20051112919PCT/ US2005/ 017804

I n various aspects, the invention provides hydrazine |inkers, H that
can forma 6- nenbered self imol ative |inker upon cl eavage, or two
5-menbered self imuol ative |inkers upon cleavage, or a single
5-menbered self imol ative |inker upon cleavage, or a single 7-
nmenbered self inmol ative |inker upon cl eavage, or a 5-nenbered self
imol ative linker and a 5 6-nenpered self imolative Ilnkeé po

cl eavage. | nFPaippblyerrieB dndsoendeatit an Hior s aphstivisd onupuhiliige ﬂE}ﬁ‘et hyl
substituti on.p, by Qgp%&efhe %eﬁm%ﬁm%o hﬁﬁm&%snjhg@e@f&mwm
10 Preferably, nl 2, nore preferably nlis
Prefarably, each R24 is |ndepéﬁﬂeﬂtwaﬁé+@ tedOf rom CH3 and H In

certain preferred enbodi nents, each R24 is H.
wherein

D is a drug moiety having pendant to the backbone thereof a chemically
reactive functional group, said function group selected from the group consisting of a primary or
secondary amine, hydroxyl, thiol, carboxyl, aldehyde, and a ketone;

10 L! is a self-immolative linker;

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

X% is a member selected from the group consisting of protected reactive
fanctional groups, unprotected reactive functional groups, detectable labels, and targeting agents;

L* is a linker member;

15 pisOorl; and
H comprises the structure:

R”

R24

where qis 0, 1,2, 3, 4, 5, or 6; and
each R* is a member independently selected from the group consisting of
20 H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl.
In yet another aspect, the invention pertains to disulfide linker conjugates of the structure:

X4—[—(L4)p—J—(L1)m+D

wherein

11



I n anot her preferred enbodi ment, H conprises the structure: 15
Preferably, nl is 3. Preferably, each R24 is independently sel ected
from CH3 aW® 2051129 et ot her preferred enbodi nents, H cbBGPUBHeF0178N
structure: 20 WO 2005/ 112919PCT/ US2005/ 017804 Preferably, each R24
i ndependently an H or a substituted or rnsubstituted al kyl.

I n anot her aspect, the invention pertains to hydrazine |inker
conjugates of the structure: 5X4np-H (1. 1) mD wherein

Dis a drug noiety having pendant to the backbone thereof a

chemcally reactive functiopal gro sai d, funct royp ted
fromthe group consisti @d%‘ %PW#EVWgBPﬁE@EBﬁHﬁ%gﬁﬁﬁ?ﬁ@WO BQVﬂw
thiol, c%aa%mCtﬁhﬂ%mesm@ﬁﬂc@n@%@rse},ecté@ﬁbmltﬁe gfo@ﬁioﬁmﬂmgﬂfatpnmw or

linker; mis_an integer selected from 4, 5, or

X4 is a BSABEEY dBmedEryh 1ol Wéb‘{ji’balﬂdé}'&ﬁsﬁ“@talkﬁ@n%f pr ot ect ed

reactive functional grqURs, se#IRIRNASRE BHkdreactive functional groups,
detectabl e | abels, and targeting agents,; 14 is a |inker nmenber;
5 m is an integer selected from 0, 1,2, 3, 4, 5, or 6;

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

L' is a linker member;

PisQorl;
10 J is a linker comprising the structure:
24 24
R R . 7 !
%S/ 2
Ka
wherein

each R* is a member independently selected from the group consisting of
15  H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl;
each K is a member independently selected from the group consisting of
H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NRPRZ, NR*'COR%,
20 OCONR*R*, OCOR*, and OR*
wherein
R* and R? are independently selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
substituted aryl, unsubstituied aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
25  heterocycloalkyl and wnsubstituted heterocycloalkyl;
ais an integer of 0,1, 2, 3, or 4; and
d is an integer 0f 0, 1, 2, 3,4, 5, or 6.

In various embodiments, J can comprise one of the following structures:

12



15p is 0 or 1; and H conprises the structure: where qis 0, 1,2, 3,
4, 5, or 6; and each R24 is a menber independently
sel ect ed f WEMWHE2YPoup consisting of 20H, substituted BLRAS2005/017804
unsubstituted al kyl, substituted heteroallcyl, and unsubstituted

het eroal kyl . I n yet another aspect, the invention pertains to
di sul fide linker conjugates of the structure: )(LE (L4)p,_J _(1 )nD
wherein WD 2005/ 112919PCT/ US2005/ 017804 Dis a drug

noi ety havi ng pendant to the backbone thereof a chem cally reactive
functional group, said function group selected fromthe group

consisting of a primary or secondary am ne, hydgroxyl, thiol,

car boxyl, al dehyde, and a ketone; L1 is RSe| 14 | ative |inker; 5m
is an integer selected fromO, 1, 2, 3, 4, 5y orgb; X4 is a
menber selected fromthe group con3i sting of \protected reactive
functional groups, unprotected reagdve sufCti qnal groups, detectable
| abel s, and targeting agents; L4 &S &S inkggs\ nber; Pis 0 or 1; 10l
is alinker conprising the structufe: <

a

5
24
R O
R2
24 524 0
Py
S_
]71'7? d 57T N
Ka
or ,
24
R, o ?7731
R* R#* g2 \[(
S O
%8/
10 In all of the foregoing linker conjugates, D preferably is a cytotoxic drug. In preferred

embodiments, D has a chemically reactive function group selected from the group consisting of a
primary or secondary amine, hydroxyl, sulthydryl and carboxyl. Non-limiting examples of

preferred drugs, D, include duocarmycins and duocarmycin analogs and derivatives, CC-1065,

13



wherein each R24 is a nenber independently selected fromthe group
consi sting of 15H, substituted al kyl, unsubstituted al kyl,

subst it ut eWOEP¥HEHP| cyl , and unsubstituted het eroalLkyl PCHESWH017804
menber independently selected fromthe group consisting of H,
substituted al kyl, unsubstituted allcyl, substituted heteroal kyl,
unsubstituted heteroal kyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloallcyl unsubsti tut ed heterocycloalkyl hal ogen,

NR21R22, C R21 1, and

I AT Mo ey L/ NP O W stﬁtgbw
su bs E) it Lﬂtﬁdarglbflﬁ)i |ana1bg1iﬁskl bilgkduﬁbtt:@ddcadohﬂbtjcm Sfhgkies, uﬁcsgphdhﬁbdbmhlﬁm
unsubstitute a stitute al ubsti.tu ar
subst i t (AYARPTREP %tomttwg gsiatipg. & aleﬁet%t%a?ly fetaéfaﬁ%tcw%ﬁ%ta%m
25het er Qﬁyﬁtﬂaﬁb ! Iﬁwta]ﬁﬁtg aﬁm&ga% tmttu.t aisheh &7 Qﬁiéfa'hﬁ@Bl (SA\EB), Ak @BFP
|nte er 0 2 : |s an |ntgP 2, 3, 4, .5,

or 63 | r(AﬁﬁPﬁ @t@owb@cﬁuﬂétqﬁ%‘ﬂ (M\%ED é lyalegip émérﬁ%ﬁ’t ot (BB Y Bthylyains,
str UCt ur&%&zai@%&%ﬁ%}ﬁ%@ﬁ@ﬁ%&Séﬁég?ﬁﬂmﬁ%ﬂf Ha4ox1s, ehinomyein, ‘

colchicine, vinblastin, vindesine, estramustine, cemadotin, eleutherobin, methotrexate,
methopterin, dichloromethotrexate, S-fluorouracil, 6-mercaptopurine, cytosine arabinoside,
melphalan, leurosine, leurosideine, actinomycin, daunorubicin, daunorubicin conjugates,

10  mitomyein C, mitomycin A, carminomycin, aminopterin, tallysomycin, podophyllotoxin,
podophyllotoxin derivatives, etoposide, etoposide phosphate, vincristine, taxol, taxotere retinoic
acid, butyric acid, I -acetyl spermidine and camptothecin.

In a preferred embodiment, D is a duocarmycin analog or derivative that comprises a
structure:

RB

15 R®

wherein the ring system A is a member selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or unsubstituted
heterocycloalkyl groups;
E and G are members independently selected from H, substituted or
20  unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single bond, or E
and G are joined to form a ring system selected from substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl;
X is a member selected from O, S and NR?;
R* is a member selected from H, substituted or unsubstituted alkyl,
25  substituted or unsubstituted heteroalkyl, and acyl;

14



R24 R240 Ka or 10In all of the foregoing linker conjugates, D
preferably is a cytotoxic drug. In preferred enbodi nents, D has a
chemni cal | yWMOe¥119¥9f unct i on group sel ected fromthe gr BOPUSAEIIGSGINg
of a primary or secondary ani ne, hydroxyl, sulthydryl and carboxyl.
Non-limting exanples of preferred drugs, D, include duocarnycins and
duocar nyci n anal ogs and derivatives, CC 1065, WO

2005/ 112919PCT/ US2005/ 017804 CBI - based duocar myci n anal ogues,
MCBI - based duocarnycin anal ogues, CCBI -based duocarnycin anal ogues,

doxor ubi ci n, _ doxor ubi cin. con%% 5%?%10{“:"1%%9@’8@&02‘@ ?’folé({s |f% (5} SR NHRM

cyanonor phol i no- doxonbfci*f ™

conbretastatin, C&thRé@ﬁlCln mayt ansi ne, mayt ansi ne analogues,

DM 1, auristatin E, auristatin EB (AEB), auristatin EFP 5 (AEFP),
nononet hy! auri st HFFIE (MMAE), 5-benpyl val eric acid-AB ester (AEVB),

t ubul ysi ns, di sorazol er"epeiRRinbeNeRctel &M thé¥Bhp cHRBEALNEN, suliitld alkyl,
Topot ecan, rhizoxin, echinonycin, colchicine, vinblastiia, vindesine,

est r arusEspstitticAtabshbstiteediatereslion wsulsiitestheiskenllel, divhomrhgtesr i n,
di chl or %E&thﬁé‘sx%y? C(OE PO O)BRM C(ONBHOARNORBRIAE, COHCERME®, SR

ar abi nosi de, | eur'osi ne, [eurosidei’ne, actinonycin,
daunoruUWdﬁhR Bagnorub|C|n conjugates, 10 mtomycin C, mtonycin A,
carmnonycin, am goptenin, tallysonycin, podophyll otoxin,
podophyllotOX|n derivatives, etoposide, et oposi de phosphat e,
vincristine, taxol, taRSt BF cand®’| m@irlcﬂnén@iscindepmdpnﬂjcsmted fromgH.- subgityted

Sper fH di 3§ U.ngl.ﬁ)gtl fklyf huebcsluﬁt d.or unﬁuﬁgt{ht%d Rétgro lea%d \E@%?gtkéﬁ%g hsu@stit&te&l

duocannyC| ana Oq erl va ive ri S
aryl, wherein R'? and R'? together with the mtrogen or carbon atom to which they are attached

are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system having
from 4 to 6 members, optionally containing two or more heteroatoms;

R, R*, R® and R¥ are members independently selected from the group

15  consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NR'R!S, NC(O)RY, OC(O)NR®R ¢, 0C(0)OR", C(O)R”,
SRY, ORY, CRP=NR!S, and O(CH,).N(CHz),

wherein

20 nis an integer from 1 to 20;

RY and RS are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, wherein R*® and R!® together with the nitrogen atom to

25  which they are attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally containing two or more
heteroatoms;

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

30 R7 is CH,-X! or —CH,- joined in said cyclopropyl ring with RS, wherein

Xlisa leaving group,

15



15 wherein the ring systemA is a nenber selected
fromsubstituted or unsubstituted aryl, substituted or unsubstituted
het er oar y| WAWAOELBYi t ut ed or unsubstitated heterocycl oBEFE§I00H1G3Ms;
E and G are nenbers independently selected fromH, substituted or 20
unsubstituted allcyl, substituted or unsubstituted heteroal kyl, a

het eroatom a single bond, or E and G are joined to forma ring
system sel ected from substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl and substituted or unsubstituted

heterocycl oal kyl; Xis a nenb d fir 15

R23 is a nenber sel ecte romeii-’lgton (é%gl t%t 8% grnggm{(\ﬁ%%tdrﬁg

25subst | praeat ooto RyBEEbEL i t ut ed heteroalkyl and acyl ;

2005/ 112919PCT/ US2005/ 017804 R3 is a nmenber selected fromthe
group consisting of (=0), SRI NHR11 and OR', wherein

1111 i s a nmenhefpréaraCintddinied D ke thy dupg®nsi sting of H, substituted
al kyl, 5unsubstituted al kyl, substituted heteroal kyl, unsubstituted
het er oal kyl , di phosphat es, trlphos acyl , C(O)R121233

C(0)0OR12, C(O)NR12- is, K P(0)(OR12 0)

HN

R?
R3 R4!
N y R*
X Z R®
5 R®

wherein
Z is a member selected from O, S and NR*
wherein
R is a member selected from H, substituted or unsubstituted alkyl,
10  substituted or unsubstituted heteroalkyl, and acyl;

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

in which
15 R® and R are members independently selected from H, substituted or
unsubstituted alkyl and substituted or unsubstituted heteroalkyl; and

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

wherein at least one of R, R, R®, RY or R links said dmgto L, if
present, or to F, H, or J.

20 In a preferred embodiment of the above, R? is an unsubstituted lower

alkyl.
In another preferred embodiment, D has the structure:

16



and SIRi2Ri 3iti4 , in which 1112, 1113, and R4 are nenbers

i ndependently selected fromH, substituted 10 or unsubstituted

al kyl, sub¥a300¥Ha@%18r unsubstituted heteroal kyl and subBE€TUE08501G804
nnsubstituted aryl, wherein 1112 and 1113 together with the nitrogen
or carbon atomto which they are attached are optionally joined to
forma substituted or unsubstituted heterocycloallw ring system
having from4 to 6 nenbers, optionally containing two or nore
heteroatons; R4 , R4,, -n5 tc. and Rs' are nenbers independently
sel ected fromthe group 15consisting gf H, substituted al kyl,
unsubstituted al kyl, substitutedR: unsubstituted aryl,
substituted heteroaryl, unsubstitu erer oaryl , substltuted

het erocycl oal kyl , unsubstit ut edg e cIoaIkyI, halogen NC2,

NR15R16, NC(O)R 5, OC(0) NRi 5ni 6 ,

CR 5- NR16, and O(CH2), | N(CH3)2 wk d 20n i s &h |nteger "from1 to
20; II'ls and 1116 aré ipdependaqt la¢ sel ected from H,
substituted or unsubstituted al kyl, subgtigut unsubsti t ut ed

het er oal kyl , substituted or unsubstitutked s: sed or

unsubstituted heteroaryl, substituted or unsubgiituted

het erocycl oal | cyl, and )
wherein

Z is a member selected from O, S and NR*
wherein
5 R* is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R! is H, substituted or unsubstituted lower alkyl, C(O)Rs, or CO,R®,
wherein R? is a member selected from NR’R!® and OR®,
in which
10 R’ and R are members independently selected from H, substituted or
unsubstituted alkyl and substituted or unsubstituted heteroalkyl;
RY is H, substituted or unsubstituted lower alkyl, or C(O)R?, wherein R%is
a member selected from NR’R'® and OR’,
in which -
15 R? and R are members independently selected from H, substituted or
unsubstituted alkyl and substituted or unsubstituted heteroalkyl;
R? is H, or substituted or unsubstituted lower alkyl or unsubstituted
heteroalkyl or cyano or alkoxy; and
R* is H, or substituted or unsubstifuted lower alkyl or unsubstituted
20  heteroalkyl,
wherein at least one of R'"R'? R, RY or R links said drug to L, if

present, orto F, H, or J.

In all of the foregoing linker conjugate structures, Lt preferably comprises a non-

25  cyclic moiety. L preferably increases solubility of the compound as compared to the compound
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substituted or unsubstituted peptidyl, wherein Itis and 1216 toget her
with the nitrogen atomto 25 which they are attached are optionally
joined to MSHWPEIUBst it uted or unsubstituted het er ocycPEHUEINSHL78G
system having from4 to 6 nenbers, optionally containing two or nore
het er oat ons; R6 is a single bond which is either
present or absent and when present 116 and R7 are joined to forma
cyclopropyl ring; and 30127 is CH2-X or -CH2- joined in said
cyclopropyl ring with R6, wherein XI is a |leaving group, WO

2005/ 112919PCT/ US2005/, 017804 wherei n.at | east .one of 1., R2 RJ3,
oS Ros AL SR b G e celopion Ptk sufpoing B0y Spardid thg Sofpolibe”
wher ei n lzcuhr?%a‘. fIﬁHFﬁerrEe@ eBfbbeicheht, DeduprSeanpblMiRR3enstpycel Moiety. The
R23 is a nenber selected fromH, substituted or unsubstitqted aLkXI,
10subst i RUYEYIEE eliseluBeEiycat exhiaie AT FaPRY 3-12 Fgeat Giits, or 2-6 repeat units Or,

Rl is H msidbsdibbbilefeplat umsubst i tuted | ower al kyl, C(0)R8, or CCO2R8,
wherein R8 is a nenber selected fromgroup consisting of substituted

al kyl5 unsubst i t uferrtanedsr aspar e inyqrEMMHReVides A vegtexic drug-ligand compound

having a structure according to the following formula:

x4+GL4)p—Q—GL’)ﬁ]—D1

wherein the symbol L' represents a self-immolative spacer where m is an integer

10 of0,1,2,3,4,5 0r6.

The symbol X* represents a member selected from the group consisting of
protected reactive functional groups, unprotected reactive functional groups, detectable labels,
and targeting agents.

The symbol L! represents a linker member, and pis O or 1. L* is a moiety that

15  imparts increased solubility or decreased aggregation properties to the conjugates. Examples of
L* moieties include substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroalkyl, or unsubstituted heteroalkyl, any of which may be straight, branched, or
cyclie, a positively or negatively charged amino acid polymer, such as polylysine or
polyargenine, or other polymers such as polyethylene glycol.

20 The symbol Q represent any cleavable linker including, but not limited to, any of
the peptidyl, hydrozone, and disulfide linkers described herein. Cleavable linkers include those
that can be selectively cleaved by a chemical or biological process and upon cleavage separate
the drug, D', from X*,

The symbol D' represents a drug having the following formula:

18



in which 15R9 and Rth are nenbers independently selected fromH,
substituted or unsubstituted al kyl and substituted or unsubstituted
het er oal kyWO HAH1IRR% s H, substituted allcyl or unsubst PCTUSZIOS/aNTEN

al kyl ;

wherein at | east one of R11, Rn, R13, R15 or

R16 |links said drug to L1, if present, or to F, H or J. 20ln a
preferred enbodi nent of the above, R2 is an unsubstituted | ower

all cyl.

I n anot her preferred enbodinent, D has the structure: WO

2005/ 112919PCT/ US20051017804 wherein Z is a nmenber selected fromO,
S and NR23 wherein 5R23 is a nenber, sel ected fromH, substituted or
unsubstituted al kyl, substitutRed of unsubstituted heteroal kyl, and

acyl ;

10

15

20

25

wherein X and Z are members independently selected from O, S and
NR.23;

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

Rlis H, substituted or unsubstituted lower alkyl, C(O)RB, or CO.R,

RY is H, substituted or unsubstituted lower alkyl, or C(O)R?,

wherein R® is a member selected from NR’R' and OR’ and R and R'® are
members independently selected from H, substituted or unsubstituted alkyl and substituted or
unsubstituted heteroalkyl; .

R? is H, or substituted or unsubstituted lower alkyl or unsubstituted
heteroalkyl or cyano or alkoxy;

R? is H, or substituted or unsubstituted lower alky! or unsubstituted
heteroalkyl,

R3 is a member selected from the group consisting of SR, NHR'" and
OR, wherein R is a member selected from the group consisting of H, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroatkyl, diphosphates,
triphosphates, acyl, C(O)R?R!?, C(O)OR'2, C(O)NR™R", P(O)(OR™),, , C(C)CHR®R?, SR
and SIR¥R™®RY, in which R, R*®, and R are members independently selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted aryl, wherein R'? and R together with the nitrogen or carbon atom to which they
are attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring
system having from 4 to 6 members, optionally containing two or more heteroatoms;

wherein at least one of Rll, Rlz, and R'? links said drug to LY if present, oF

0 Q,
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Rl is H substituted or unsubstituted |lower alkyl, C(0)R8, or CO2RS,
wherein BY is a nenber selected from NRORL9 and OR9, in which 10R9
and R19 ar WOa8phHR%% ndependently sel ected from H, subsPCTASHES/@I7804
unsubstituted al kyl and substituted or unsubstituted heteroal kyl;
R1' is H, substituted or unsubstituted | ower alkyl, or C(0)RS,
wherein R8 is a nenber selected from NRORL9 and OR9, in which 15R?
and RI are nenbers independently selected fromH, substituted or
ggsubstituted al kyl and substituted or unsubstituted heteroallcyl;

is H or substitutegsor un [ . '
het er oaLkyl or cyano ogs%Pﬁ%ﬁ%ﬂgﬁhéaﬂ%ﬁgmhgpg%ﬁ%l§x%ﬁ§&m#££%#%%%%&%$d
substitqﬁg@ﬂq&ﬂgﬁ@&bﬁ$hﬁgtggqhgwgﬁﬂgh&yl or unsubsti tuted
20het er oal kyl , 7. . Wherejin at |east one Pt Rl%;,Rl _y
R13, RL6 or R16 |inks Bals@Rrigrr&Hetiomef tpjaxkeygiopropyl ing yih By, whereip
In all of the foregoi ng!\dNkfinlORiplgate structures, L4 preferably
conprises a non-25 cycljc moiety. L4 preferably increases solubility
of tHe conpound as conBarBd RonfRe’ wemseberg indgpgndently selected from the group

2005/ 11291 ARG PeP Q0R{01A8941 hasitsigeh 4191 Hiffitubed 2ARRARGRted aryl,
é 0 th

aggregation of t conpound’as conpare ~the conpound | acki ng L4.
| n a pr efubstitged kettroatiyhamsybstititaddwisriand ssubstissed kattrgtystoalkyl, pesbstiwret v,

B R D e e

units, r, nore ef units.
SR, ORY, CRP=NR'S, and O(CH,);NR*R*® wherein n is an integer from 1 to 20;
10 RY and R are independently selected from H, substituted or

unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryi,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, wherein R™ and R together with the nitrogen atom to
which they are attached are optionally joined to form a substituted or unsubstituted

15  heterocycloalkyl ring system having from 4 to 6 members, optionally containing two or more

heteroatoms;
and R** and R* are independently selected from unsubstituted alkyl, and
wherein at least one of R?, R4’, R® and R” is O(CHg)nNR24R25.
Yet another embodiment is a-compound having a structure according to Formula
20 1
Ry" 2
L)
R1' RG R7
De sl
N R*
<
X Z RS
R? ¢y

wherein X and Z are independently selected from O, S and NR? wherein R is a
member selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, and acyl;

25 R! is H, substituted or unsubstituted lower alkyl, C(O)R?, or CORS,
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5In yet another aspect, the invention provides a cytotoxic
drug-ligand conpound having a structure according to the follow ng

formul a: XWwWq20pv/Q209) . 1 DI wher ei n t he syabak200$/017804
represents a self-immuol ative spacer where mis an integer 10of 0, 1,
2, 3, 4, 5, or 6. The synbol X4 represents a nenber

selected fromthe group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable |abels,
and targeting agents. The synbol L4 represents a linker menber, and p

is O or 1. L4 ety that .15 inparts.i g solubility or

decr eased aggF‘ ﬁ%ﬁ#ﬁﬁ@%ﬁﬁﬁﬂﬁé??F8%Rﬂ%@6ﬂ%f §ﬁ®§‘ Exanpl es of L4

noi eti es inclegderS msméxhwr@diepédﬂyﬁﬂy senswbﬁbmtmged" aldloR’, and B shd Ritaed
itute het roal |.c titu ed

aryl, unsubstituted ar 5 0] nsub
het er oal Wm%ebawieaﬁn Yc%% g e Kt tigHed Of&n%é!{%ﬁ afipt E%I’fut
p05|t|vehmm9gﬁ@ggg&ﬁﬁgkw charged am no acid pol ymer, such as
pol yl ysi ne or ﬁ%argenlne or ot her polyners such as pol ﬁ t hyl ene

gl ycod. 20TheR31§3 Snbstifufes or anpihptitaed loyres allpnusubstifijied hetey i Y820, BTt
not lim %qpo, any of the peptidyl, hydrozone, and disulfide |Iinkers
descri be erejn. Cl eavabl e linkers include those that can be

sel ectively cReaMédubvmaﬂtMEN$@@Uwﬁﬂ1@%@&&@1@aﬁmmbﬁﬁﬁgbmﬁﬁQMEMDn

G g hawi ng. ¢ Re AT ed o Hb LK onshitis UGG eRBR O b =

wher ei n 3 aemembZr aclecterbivie e gmd)e;oaslsimgtolf ¥, séabmuwédlkfﬁr omuB$tit$e¢aiﬁleR'
o1 S%@l tu'frgotgmtea%et%ma g fro (}“‘ﬁég emé‘]?(i,‘lt dhoosrgh osp L{tesegc 'ill(lf(H)RI’*R”

5sub unsu ero

substit uC(J(G)QR”,lﬂ(@DIﬁRFRPuR(é}](ORJ‘\?\)@,r C&D}@HRIZEG,OSE%@&&RWRB‘ iR#hich R2H,

substit uh@? ar?d’ Rll‘ll gl%umpe;sntlﬂe}salgl epencﬁavlﬁy seﬁlecté(/i ﬂ'ong) f—I Cﬁjst}tL%S d or unsubstitnted alkyl,

substituted or unsubstituted heteroalkyl and substituted or unsubstituted aryl, or R* and R

together with the nitrogen or carbon atom to which they are attached are joined to form a
15  substituted or unsubstituted heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;

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

R is CH,-X! or —CHp- joined in said cyclopropyl ring with RS, wherein X! is a leaving

20 group,

R*, R*, R® and R® are members independently selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen,
NO,, NRPR', NC(O)RY, OC(OINRRY, OC(O)ORY, C(O)RY, SR'®, ORY, CRP’=NR'S, and

25  O(CH,).NR¥R® wherein n is an integer from 1 to 20; ‘

RY and RS are independently selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and substituted or
unsubstituted peptidyl, wherein R" and R together with the nitrogen atom to which they are

30  attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system

having from 4 to 6 members, optionally containing two or more heteroatoms;
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wherein R3 is a nenber selected from NROR19 and OR9 and R9 and R 19
are nmenbers independently selected fromH, substituted or
unsubst i t uMEH2083/K9919and substituted or 10 unsubstitnmed RETEHBWAFKNB04
R2 is H or substituted or unsubstituted | ower alkyl or pnsubstituted
het er oal kyl or cyano or al koxy; R 2" is H, or substituted or
unsubstituted | ower al kyl or unsubstituted heteroal kyl, 15R3 is a
menber sel ected fromthe group consisting of SR', NHR11 and ORl1,
wherein R11 is a nenber selected fromthe group consisting of H,

bstituted al kyl, bItt bst i al kyl ,
noubst | 1 ot et gPoBT A iU Rt SR bt dBiTHE)
C(0) R12R13, Gt Rast@nb pNRLR LR’ aﬂaw’(@m@){;}mﬂmﬁmmzm3 SR12

and Si RI2R13R14, in which R12, R13, and Rl14 are merrber.s endedéu(ﬁ;
sel ected from H Dost#ether awped: BF MYFSBIETENT QP M?uﬂcgl fft’f.?P%

unsubst 'f&;&m&ohsﬁfc%l dfis@h gon?t&%?ﬁ dobipb@e FthdincetEsH hidd Sifnasashtically

wherein R12 and 13 together with the nitrogen or carbon atomto
whi c t keseptable carrieached are optionally joined to forma substituted

or unsubstituted ReLAnLQEYE:Q etcmklﬁveﬂ&lﬁséammohﬁ&hmoffﬁﬁﬁ@ﬁewm@%ate

menbers, optionally contalning two or nore heteroatons; wherein
| east orempburids of e Mveativg. Bon Earviple; thednvendenpjovidesiammethgd ofkilling e celby

25 10 Qwher mﬁQ@;ﬁx{%JaPe%%ﬁngﬁﬁﬁ/ of Bl n&{n%n? %%éguemstered 1(:5) V\%cell an anddnt siffbient

single bond prese en present R6 and
12 7 ar ao kil theckll, dnﬁpraﬁaradce;nbbdlpmmpgﬂe cglil isgy tumonceellt Tn arptheHembodiment, the

| e a On g (}%‘%glgﬁlla ;Qrowsn ésda rﬁgtﬁoci) & rgt%ycfmgrcl)r%%ppm% %e@mv%? [ &lbr ¥l 2 hinfhatian
subject, wherein a conjugate compound of the invention is administered to the subject an amount
sufficient to retard or stop growth of the tumor.
Other aspects, advantages and objects of the invention will be apparent from
review of the detailed description below.
15
DETAILED DESCRIPTION OF THE INVENTION

Abbreviations
Asused herein, “Ala,” refers to alanine.
20 “Boc,” refers to t-butyloxycarbonyl.
“CPL>” refers to cyclopropapyrroloindole.
“Cbz,” is carbobenzoxy.
As used herein, “DCM,” refers to dichloromethane.
“DDQ,” refers to 2,3-dichloro-5,6-dicyano-1,4-benzoquinone.
25 DIPEA. is diisopropylethalamine
“DMDA” is N,N’-dimethylethylene diamine
“RBF” is a round bottom flask
“DMF” is N,B-dimethylformamide
“HATU” is N-[[(dimethylamino)-1H-1,2,3-triazolo[4,5-b]pyridin-1-
30 yl]methylene]-N-methylmethanaminium hexafluorophosphate N-oxide
As used herein, the symbol “E,” represents an enzymatically cleaveable group.

22



5R4 ,R5 and R5' are nenbers independently selected fromthe group
consisting of H substituted al kyl, unsubstituted al kyl, substituted
aryl, unsub®oytigeoaryl, substituted heteroaryl, unsub®CTAUSL005017804
het eroaryl, substituted heterocycl oal kyl, unsubstituted

het er ocycl oal kyl , hal ogen, NO2, NR15R16, NC(0)R15, OC(0)NR15R16,
OC(0) OR15, C(0)R15, SR15, OR15, CRis,NR s, and O(CH2)NR 24n25 |c
wherein n is an integer fromlto 20; 10R15 and R16 are independently
selected fromH, substituted or unsubstituted al kyl, substituted or

unsubstituted hetg Kyl .substituted or., ynsubsti tut aryl,
substituted or unsgggli %&f@b‘ﬁlﬂgﬁgf’%ﬁlf’%o?y%gﬁgwCta[}iogﬂm © unsubst it ut ed
het er ocycl oal | cyl ,Asane sudis“FMOGH reférs S OhGehfineddopgatbodyll , wherein
R15 and R16 togeth i,i.h the nitrogen atomto ich they are
attached are o tioﬁéﬂq 'eé?rﬁ?odlhﬁor?‘g&‘ﬁ‘?@m%yﬁﬁg’ﬁmt ed or unsubstituted
P ) !
15 heterocycl oal | cHOA RY-&¥S1-8farbbednire 4 to 6 nenbers,
optionally containing two or nore heteroatons; and R24 and R25 are
9,

i ndeptndent |y sel ebe®dS fB8Ef-unsubstituted al kyl, and wherein at | east

one of R4, R4, RepARA~RfersitspddhaiddoblNerARRD. Yet anot her enbodi ment
I's a conpound haviﬂ%%a structure according to Formula 201: R5(1)

wherein X and Z a iefee pabpthylgnsgyedt ed from 0, S and NR23 wherein
R22 is a nenber seb%ﬁatsegfefrglglp H-m%fﬁ@ﬁbie ed or unsubstituted al kyl,
st A

substituted or unsu itute eteroallcyl’, and acyl; 25Rl is H,
substituted or unSUB&Fi trefersdo Feteutylatkphivngh@yide, or C21le, WO

20054 12919PCT/ USZQQRUOUERRA Bt s WRBL a8y iguDSt 1 tut o0

| ower™ al kyl, or C(
As used herein, “TEA,” refers to triethylamine.

“TFA,” refers to trifluororoacetic acid.

The symbol “Q” refers to a therapeutic agent, diagnostic agent or detectable label.

15 Definitions
Unless defined otherwise, all technical and scientific terms used herein generally have the

same meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Generally, the nomenclature used herein and the laboratory procedures in cell culture,
molecular genetics, organic chemistry and nucleic acid chemistry and hybridization described

20  below are those well known and cornmonly employed in the art. Standard techniques are used
for nucleic acid and peptide synthesis. Generally, enzymatic reactions and purification steps are
performed according to the manufacturer's specifications. The techniques and procedures are
generally performed according to conventional methods in the art and various general references
(see generally, Sambrook et al. MOLECULAR CLONING: A LABORATORY MANUAL, 2d ed. (1989)

25  Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., which is incorporated herein
by reference), which are provided throughout this document. The nomenclature used herein and
the laboratory procedures in analytical chemistry, and organic synthetic described below are
those well known and commonly employed in the art. Standard techniques, or modifications
thereof, are used for chemical syntheses and chemical analyses.

30 The term "therapeutic agent” is intended to mean a compound that, when present in a

therapeutically effective amount, produces a desired therapeutic effect on a mammal. For
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each BY is a nenber independently selected from NROR19 and OR9 and R9
and R19 are nenbers independently selected fromH, substituted or
=subst it ut ¥ 200¥12918nd substituted or unsubstituted het BEHEBLOFIL73BBY
is H substituted or =substituted | ower al kyl, =substituted
heteroal | cyl, cyano, or alkoxy; R2' is H, substituted or =substituted
| ower al kyl, or unsubstituted heteroallcyl, R3 is a nmenber selected
fromthe group consisting of SR', NBRL1l and OR', wherein Rll is a
menber sel ected fromthe group consisting of H, substituted al kyl,

=substityuted al kyl, 1 ti.tuted, heteroal | cyl it .

ot or oal H5AE8 iR ah Aree oyt BEies ffhditc att: aisf P KRRbpb ifling the targer
C(0) 01212l C(V\g_) NElZR%& P(R%(ORlsl) 2R"14C( 0) CHR12R13, 0612 agd

si Rt 2RoRt 4, i C , _1,NR13, . an are nme ' t :

sel ected from H, Qggé BWBWX’G’Elst}H@B%t? tﬂ?ﬁ%%ﬁg{aﬁ?ﬁ*ﬂ ag%ggﬂ’e”{l]%{hégeséﬁgd
=subst i t ifRboMRiR9ldyd toRRkteSedNS! ChidtoREl BEanT HADGE bidit Seesartyd gro@th dRlet

and R13 together wth the nitrogen or carbon atomtq which they are
at t achedkillf thejcelisn dxemplapopirterinsinglydss by gy eHegrplfragpet iiation:

het er ocy gl alkthink | MBcat¥§LieMaytnoss &ththot £iiBiokBdl Afhicydinbd, RBlelaved
contai ning two or nore heteroatons, . .R6 is a single bond which
i s ei t hesonpmogsdsntOther chlotrains inphifleviisatopina.gicin adgisanglogues.galichenyraes. o
forma cygl opi.ePh o %%mﬁ ] 127 is CH2-X1 or -CH2- joined in said
cycl opropyl ring wt , erein X1 is a |leaving 20 group, R4
, 124', R5 and 125heére "mexdbel snd the égvesidmgtebyiugaie st wagd hetsim t he group

om0 165 e L Bl e

het er oar ginjugatet) $orint Wit etlichéd eleotiyaly dagrdded ko a plpubaidgisaBylactive form by

T

The term "marker” is intended to mean a compound useful in the characterization

of tumors or other medical condition, for example, diagnosis, progression of a tumor, and assay
15  of the factors secreted by tumor cells, Markers are considered a subset of “diagnostic agents.”
The term "selective as used in connection with enzymatic cleavage means that
the rate of rate of cleavage of the linker moiety is greater than the rate of cleavage of a peptide
having a random sequence of amino acids.
The terms "targeting group” and “targeting agent” are intended to mean a moiety
20  thatis (1) able to direct the entity to which it is attached (e.g., therapeutic agent or marker) to a
target cell, for example to a specific type of tumor cell or (2) is preferentially activated at a target
tissue, for example a tumor. The targeting group or targeting agent can be a small molecule,
which is intended to include both non-peptides and peptides. The targeting group can also be a
macromolecule, which includes saccharides, lectins, receptors, ligand for receptors, proteins such
25  as BSA, antibodies, and so forth. In a preferred embodiment of the current invention, the
targeting group is an antibody or an antibody fragment, more preferably a monoclonal antibody
or monoclonal antibody fragment
The term "self-immolative spacer” refers to a bifunctional chemical moiety that is
capable of covalently linking two chemical moieties into a normally stable tripartate molecule.
30  The self-immolative spacer is capable of spontaneously separating from the second moiety if the

bond to the first moiety is cleaved.
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25 0(CH2) "NR241(.1'25 wherein n is an integer from1l to 20; R15
and 1216 are independently selected fromH, substituted or
unsubst i t UMEHR08Y/1APP1Y substituted or unsubstituted het er BETK§2005/017804
substituted or =substituted aryl, substituted or =substituted

het eroaryl, substituted or =substituted heterocycloallcyl, and
substituted or =substituted peptidyl, wherein RL5 and R16 toget her
with the nitrogen atomto which they are 30 attached are optionally
joined to forma substituted or unsubstituted heterocycl oal kyl ring

system having from4 to 6 nenbers, optionglly containing. t ar re
heteroat ons; WO %@?@18@3@%@# Zﬁdﬁfﬁ%ggb%e%nﬁﬁ&hgg@g%@eg?%g

| ndepengﬁ@gigﬂ ob ElcBGELPrdpb@dn Unsubstituted al kyl, and wherein at |east
one of RA",R5 and R5' "iS O(CH2) NR24R25 .

s . t t her,
aspect, the i nvenThoRrpésieareallc gruphis iHendedito eep %%QIWM%&’?%&&%HE‘F{W-

forml atﬁ@f@&bé&ﬂé ¢ la:vé!ab?é)éfgﬁﬂ”sa@lo%s ERRLAARSEOLRORAMBErherhitatié 4psgity ON

and a pharmaceutically 5acceptable carrier. In still a further _
aspedt , démingtvenakenorpeent fopsthe siafihrrgsivgatey Spergtitehedetingg. thpdinker is
conmpound ' QR b ' | '

ot hod dFepiap s oW bl R AR ol R R Y Sl R by

‘i nvent i gmodess widimunlisiteticnde.go endymata rédugiiveapBiaic. Breferably, Sstclepveakielgroup
the cell,. ILn referred e [ . e A.S. A P < the
anot her SRR B S EHaETRRE R el S obide wBich s £8lein of fhar e
or st opphipgt dehe(et. @atcinonfa cllf)wmtissubssueh asrithed sita of thedapedic activner aiarken

SonL g i Comeund o L, DLen LoDk e S bR LhRaRU ke o0

Q her asipgedeénanasl\waih@geds @peptidejsegietces that drel withemtiralraving heidyend are

‘apparent fromreviewof the deiailed desoription belw, 15 PETALLED
is not critical to the invention, preferred examples of cleaveable linkers are those in which at
least about 10% of the cleaveable groups are cleaved in the blood stream within 24 hours of

15  administration, most preferably at least about 35%.

The term "ligand" means any molecule that specifically binds or reactively
associates or complexes with a receptor, substrate, antigenic determinant, or other binding site on
a target cell or tissue. Examples of ligands include antibodies and fragments thereof (e.g., a
monoclonal antibody or fragment thereof), enzymes (e.g., fibrinolytic enzymes), biologic

20  response modifiers (e.g., interleukins, interferons, erythropeoitin, or colony stimulating factors),
peptide hormones, and antigen-binding fragments thereof.

The terms “hydrazine linker” and “self-cyclizing hydrazine linker” are used
interchangeably herein. These terms refer to a linker moiety that, upon a change in condition,
such as a shift in pH, will undergo a cyclization reaction and form one or more rings. The

25  hydrazine moiety is converted to a hydrazone when attached. This attachment can occur, for
example, through a reaction with a ketone group on the L* moiety. Therefore, the term
hydrazone linker can also be used to describe the linker of the current invention because of this
conversion to a hydrazone upon attachiment.

The term “five-membered hydrazine linker” or “5-membered hydrazine linker”

30  refers to hydrazine-containing molecular moieties that, upon a change in condition, such as a

shift in pH, will undergo a cyclization reaction and form one or more 5-mernbered rings.
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As used herein, "Ala," refers to alanine. 20"Boc,"” refers to

t - butyl oxycarbonyl. "CPI," refers to cycl opropapyrrol oi ndole. "Cbz,"

i s car bobeWO30)5/1128%used herein, "DCM" refers to di chl BEDHB003HMEE04
"DDQ " refers to 2,3-dkhl oro-5, 6-di cyano- 1, 4- benzoqui none. 25DEPEA is
di i sopropyl et hal am ne "DVDA" is N, N -dinet hyl et hyl ene di am ne "REF"
Is a round bottomflask "DVF" is N,B-di nmethylformam de "HATO' is

N- adi et hyl am no) - 1H 1, 2, 3-tri azol o[ 4, 5-b] pyri di n- 1-

30yl ] ret hyl ene] - N- et hyl et hanam ni um hexaf | uor ophosphat e N-oxi de As

e 0 Y 3R s 8 535 B ADIELR S T Lo hREeD
1- (3- di mpaRYdRNinRERE @ BYdmbtrediHyitagiclibtitd ni de. As used herei n,
o711 o onyt e oy JeF i Sembe o P IR e St
refers to hydrazine-containing molecular moieties that, upon a change in condition such as a shift
5  inpH, will undergo a cyclization reaction and form one or more 6-membered rings. This six
membered linker may similarly be described as a six-membered hydrazone linker or a 6-
membered hydrazone linker.

The term “cyclization reaction,” when referring to the cyclization of a peptide,
hydrazine, or disulfide linker, indicates the cyclization of that linker into a ring and initiates the

. 10  separation of the drug-ligand complex. This rate can be measured ex situ, and is completed when
at least 90%, 95%, or 100% of the product is formed.

The terms “polypeptide,” “peptide” and “protein” are used interchangeably herein
to refer to a polymer of amino acid residues. The terms apply to amino acid polymers in which
one or more amino acid residue is an artificial chemical mimetic of a corresponding naturally

15  occurring amino acid, as well as to naturally occurring amino acid polymers and non-naturally
occurring amino acid polymer. These terms also encompass the term “antibody.”

The term “amino acid” refers to naturally occurring and synthetic amino acids, as
well as amino acid analogs and amino acid mimetics that function in a manner similar to the
naturally occurring amino acids. Naturally occurring amino acids are those encoded by the

20  genetic code, as well as those amino acids that are later modified, e.g., hydroxyproline, y-
carboxyglutamate, and O-phosphoserine. Amino acid analogs refers to compounds that have the
same basic chemical structure as a naturally occurring amino acid, i.e., an o carbon that is bound
to a hydrogen, a carboxyl group, an amino group, and an R group, e.g., homoserine, norleucine,
méthionine sulfoxide, methionine methyl sulfonium. Such analogs have modified R groups

25  (e.g., norleucine) or modified peptide backbones, but retain the same basic chemical structure as
a naturally occurring amino acid. One amino acid that may be used in particular is citrulline,
which is a precursor to arginine and is involved in the formation of urea in the liver. Amino acid
mimetics refers to chemical compounds that have a structure that is different from the general
chemical struciure of an amino acid, but fanctions in a manner similar to a naturally occurring

30  amino acid. The term "unnatural amino acid" is intended to represent the "D" stereochemical

form of the twenty naturally occurring amino acids described above. It is further understood that
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5"Leu” is leucine. "PABA" refers topara-am nobenzoic acid. PEG refers
to pol yethylene glycol "PMB," refers to para-nethoxybenzyl. "TBAF,"
refers to wateduzyvarmoni um fl uoride. 10The abbrevi at i BOT/UTBEEN17804
refers to t-butyldinmethylsilyl ether. As used herein, "TEA " refers
to triethylamne. "TFA " refers to trifluororoacetic acid. The synbo
"Q refers to a therapeutic agent, diagnostic agent or detectable

| abel . 15 Definitions Unl ess defined otherwi se, all technica
and scientific terns used herein generally have the sane neaning as

coni nonl y under st ood by one, of ord| y skill in the art_ to whi
this i nvbpiersamEralgano eahochieh Qi%“%?ﬁéma&?ﬁr%%dsh@@ﬁ&ﬁ?ﬁiﬂy

the | ab%ﬂ%ﬁé&’foﬂﬁ@&ﬁﬁé’ﬁa@@al éi‘mﬁ@!iéldsc Utﬁé’s&ﬁtheﬁﬂﬁh?ﬁiéliﬁi‘éd @3R8 chifde, but are
organic chemstry and nucleic acid chenistry and hybridization

descri bewt nmltgiammnmp@cr@hb@@lg@mleq@ﬁbw BREened ArisREYenerbY ) dutworparhen
art. Stapdar gmﬁn%cap{ag %&ﬁgn&ir; %ﬁﬁ éﬁsﬁssuau&i g@&@g dnanehiReRlds @mprised

synt hesi's. Genera ctions rification steps are
per f dr nﬂﬁlc@ewdcgmg)stprefewlmmmﬂﬁﬂed 'agd gpﬂwpthc Alicondachhio a linker or
t echni ques. a ocedur es. .ar e f QI
convent|8ﬁggqﬁ3?%'H?mnmm%ﬁm ar QE{ %%%?gﬁé,?éﬁgggﬁ888§gggﬁg%§ gggﬂm
gener al | dﬁrboﬁ@liﬁtrrcﬁbgoqi ofahe m&w&m Iﬁeﬂ\dpbd@ed mthB@Rm(mygxwtmms, fod

ed. (1989 Col.d Cold Spring

Har bor, TR&P-e %ﬁlwelpsé‘ici ’Bﬂi)%&é??ﬁﬂ@ @ﬁ ence) which are

provided thr oughommﬁ&a@dmd e;ames mﬂabe pmfeeﬁaﬁbﬁbmlangjgmdpmexbionldag\d
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the | aboratory proce

I nd
Syt Hot 1 Eoti0E i RBBCPr 8P G- A AL PR S Ov St oF SO gttt B

in the agdm usleditdiesbtibBEAHAI AN BSused tufiithé byeitckio 05a SNEGNRAEA confuatds &d
for chem cal syntheses and chem_cal_ anal yses. 30The tern1"thera§agt|c

agent. ishopld rapate gitached e dbe N-terags ﬂﬁﬂu&hﬁ‘éttthe siesinaad myy be pmpve
ther ape%kng?énbﬂ OPJ;&%HS ¥Ethe HRMRbnjuphOBHGR i Sesthdr @6n itk AL Wl éctively

effect on
achieve its removal The blocking groups suitable for N-terminus protection are well known in

15  the art of peptide chemistry. Exemplary blocking groups include, but are not limited to,
hydrogen, D-amino acid, and carbobenzoxy (Cbz) chloride.

“Nucleic acid” refers to deoxyribonucleotides or ribonucleotides and polymers
thereof in either single- or double-stranded form. The term encompasses nucleic acids
containing known nucleotide analogs or modified backbone residues or linkages, which are

20  synthetic, naturally occurring, and non-naturally occuiring, which have similar binding
properties as the reference nucleic acid, and which are metabolized in a manner similar to the
reference micleotides. Examples of such analogs include, without limitation, phosphorothioates,
phosphoramidates, methyl phosphonates, chiral-methyl phosphonates, Z-O-methyl
ribonucleotides, peptide-nucleic acids (PNAs).

25 Unless otherwise indicated, a particular nucleic acid sequence also implicitly
encompasses conservatively modified variants thereof (e.g., degenerate codon substitutions) and
complementary sequences, as well as the sequence explicitly indicated. Specifically, degenerate
codon substitutions may be achieved by generating sequences in which the third position of one

. or more selected (or all) codons is substituted with mixed-base and/or deoxyinosine residues

30 (Batzer et al., Nucleic Acid Res. 19:5081 (1991); Ohtsuka et al., J. Biol. Chem. 260: 2605-2608
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WO 2005/ 112919PCT/ US2005/ 017804 treating carcinomas, it is desirable
that the therapeutic agent al so be capable of entering the target
cell. WO 2005/11Z9@ t enn "cytotoxin" is intended to neBGT/AS2005/017804

t her apeutic agent having the desired effect of being cytotoxic to
cancer cells. Cytotndc neans that the agent arrests the growth of, or
5 kills the cells. Exenplary cytotoxins include, by way of exanple
and not limtation, conbretastatins, duocarnycins, the CC 1065
anti-tunor antibiotics, anthracyclines, and rel ated conpounds. O her

cytotOXIn I ri,Ci a

cal i cheaﬂgﬁq Ih OSSg]&Bil ﬂb?"g’?rﬁz{nﬁm é]a?ﬁ?%r{i)éggp n@ﬁggp HRieie parmcc){d?rﬁs*adand

the t er MnfefihufpcaRRinitidlete, cBNG, HFEA h:@l@@llﬁle&ﬂdd aﬁ&pcﬂhﬁm@eadnl y. Both

ref er toaconpoundthat |srelat|vel i,nno 0 \Ma L, &) t|II
in the conjugat ed Thepmnal™ Wi whethe vl e@@?? %IF d’f!f@ ‘?961 ular

phar mac ol ogii Gl s 1R dint & &zﬁ{cﬂuﬁmls@fawd #bRRSis aftacBed to@RZ¥HRRder cfat ed

within or 1n the proximty of target cells The term

" mar k¥er "mplscile tseldiagres effean a conpound useful in the
characterization g} beﬁiéeﬁ G an&RG ik diaRnt, fREnsexasm! e,

di agnosi s, progression o t unor, assay 15 of the factors

secr et edothgrwiserstatedcesttaight mbrmmhsd@ﬂel Qbfm‘xh@i dsepagbosuidieal, as£ombination
"diagnostic i

connect | BFR PRy RSy st BaRor SRR G Y o el - ae

cl eavagemolivilae rhdicks having thb ymnbergyf efab@r atomadﬁSigneted EiteeCofroahenny orgpeto defn

a peptide havij N se nce ,of

"tar g(i:t i f‘?ﬂqb [%‘ B{?Elogs‘“ g (ﬁj gocgréagﬁ ad:@g?seml n Elge%mfo tﬁl%ﬁe%%mégmu ety
20 that &&h 6811)16@?1, eth?lon-@rdpgbﬁsopﬂapylemﬂoutyy tﬂamyhﬁmobhlyl sed-sutddf hyabhedl,

o speti | FaIRRE BB morgE TR opatad abdoBPeR CF.dpt Rt AR o

target t he%gy ﬁ+hef319I n@é\%ﬂrﬁh@ th 1ike) ”IAh unaaﬁﬁ‘at'&@.ﬁlgﬁlt drovgp ig bodinviig doa bgﬁbten g
agent can

e a small nolecule, ISII’I& dledtom‘ﬁiugﬁ t1 ited
non- pept flayble bends ‘Hé'BPIPH%%dS ?ﬁ@nﬂ Sesaiyeigs alnyl Erapps dnclydey &reno tmite
macr @4l gCiihel, 2 Whipehyll @%PQQ&B%&M@LdeﬁﬂwnﬂgQw Wadieﬁ?l@ﬁl(l)ﬂ@enthdlgw

for receptors, proteins suc BSA, .anti

odi es, .and s orth,
L b of o My HENBYBR, SRS B A PEMTORES PGSR de g
i's an anﬁﬂl&@@iﬁefwT@ﬁthPis' BRWeaht t@%%ﬂie1&6&9&@1ﬁﬁﬁs@f§ﬁtkyde@n@ﬂ%dr@ﬂéthﬂ

anti body or nonocl onal "anti body fragnent

"sel f - i mhadbwmtsheteassatoralicrk e e sraypa WhidhuR Endeihic hyfeprben erpppsergtormed
that is %gﬁg*kg”()f covalently linking two chem cal noieties into a
normal |y 'sta tripartate nol ecule. 30 The self-immopl ative spacer is
capabde of spont arietein/ a&wbaw:’%hyl itsglfor srnartied anethey subsiipicnt means a diyalent

bond to %ar(]lc fde{l%;[}d ﬁ_rD | et hive e, EJ &%ﬁﬁ%ﬂﬁed, but not limited, by —CH,CH,CH,CH;-, and
further includes those groups described below as “heteroalkylene.” Typically, an alkyl (or

alkylene) group will have from 1 to 24 carbon atoms, with those groups baving 10 or fewer
carbon atoms being preferred in the present invention. A “lower alkyl” or “lower alkylene” is a
25  shorter chain alkyl or alkylene group, generally having eight or fewer carbon atoms.

The term “heteroalkyl,” by itself or in combination with another term, means,
unless otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon radical, or
combinations thereof, consisting of the stated mumber of carbon atoms and at least one
heteroatom selected from the group consisting of O, N, Si and S, and wherein the nitrogen,

30  carbon and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may optionally

be quaternized. The heteroatom(s) O, N and S and Si may be placed at any interior position of
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WD 2005/ 112919PCT/ U52005/ 017804 The term "detectabl e

| abel " is intended to nean a noi ety having a detectable physical or
cheni cal pMshA0§/12919 The term "cl eaveabl e groupCTiUs2608088Eed
to mean a noiety that is unstable in vivo. Preferably the "cl eaveabl e
group” allows for activation of the marker or therapeutic agent by 5
cl eaving the marker or agent fromthe rest of the conjugate.
Qperatively defined, the linker is preferably cleaved in vivo by the
bi ol ogi cal environnent. The cl eavage nmay conme from any process

without |imtatjaon, e.g.,.enz ti.c,..reducti,ve H G... Brefer.

the ol eaelBrasignth & L astin L5 Mare S GawbueShi i S aHAR e
dels: re? &b hlBhle ABkArR}les mllsl?laej); bitute 1 liitH te -CH,-OFH,0e@H;,t-08, i, §&1-CH;, -
cells (e.qg., carcinom cells r Lissye a S

Fher ape Pz CHER Ao Bl ey Gt bty oo S Dn B e et e -
enzymat i @H@@ﬁ-@@gmsﬁmganm&m&wdoﬂﬁﬂam&mamcﬂwsm. ey tedeo
natural amno acids or peptide sequences that end wth %{%régl

anmi nd acheteroatenss mpybyganseyive, sichiagdpy e’@ﬁ?%s@ﬁ‘%@ﬁ%ﬁéﬁfg 2 SHCHs).
linker. %Iﬁ,gﬁlﬁeﬁ e?é?oég%yl&ie@@yﬁgﬁf &rak Bare BNARARIRBEtithéht BRhnsGl divalénl

to the inve preferr exanpl es of. cl eaveabl e |inkers are those

i n whi chradicallderiedd fedoheterpaliylots exmpbfiedabutalsr bmieciup CHa-GHe S dieeleti-gnd
t he bl t | RG24 i ni Lo :
e 00—%%%—{@%?% LA, ?Me]?eﬁ%fﬂ%%%r@n%{qui}%zﬁﬁ o3 caflRISd o&ﬁﬁ?}e &fRbby

at |east a means any nol’ecul e
that speitt ofthé thairbienoisi (rg., riabineumyl ylkplewwlinxa dlyleeanmaptledensdigmine, and

recept or strate nt i geni.c _det er » Q0] i 'e '

Lt oot tue BESP® Bk efo el e hEI L Rher BorbatEbotiheleGefbdiF s
f r agment gerivixeree Gke, (fer gxampke, Sttmamztt@mlyngm Chady, 2001)f 1S&H mmer,ﬁbiﬁleF,
enzymes 0., fibrinoJlytic enzynes)... bial.ogi c. 20r espons Lfi.ers.
Cozd™S, ddimaiiyiine MRkt st S EECTispiof BR dsRipE R R g TR b aflction
sti mul at inRehidhast RhShla dPeRilintRghesuFanesitern ibr atinde thefbmslilagCairent s

t her eof . The terns "hydrazine |inker" and "sel f-cyclizing
hydr azi ﬂ@pqeﬁquhﬁ@)ﬁ%e@ﬁ% QF%)ﬁ'angeabl y herein. These terns refer

to ajdinker noi et ynb ke, “IoHRPNinRofBRAGE Wih GRAdHnk FRyl” stitHateaslle] Slfets to
in pH wll undergo a cyclization reaction and formone or nore
rings. Thoiety having from 1 to 6 carbon atoms.

The terms “alkoxy,” “alkylamino,” “alkylsulfonyl,” and “alkylthio” (or

thioalkoxy) are used in their conventional sense, and refer to those alkyl groups attached to the

remainder of the molecule via an oxygen atom, an amino group, an SO group or a sulfur atom,
20  respectively. The term “arylsulfonyl” refers to an aryl group attached to the remainder ofhte
molecule via an SO, group, and the term “sulfhydryl” refers to an SH group.

In general, an “acyl substituent” is also selected from the group set forth above.
As used herein, the term “acyl substituent” refers to groups attached to, and fulfilling the valence
of a carbonyl carbon that is either directly or indirectly attached to the polycyclic nucleus of the

25  compounds of the present invention.

The terms “cycloalkyl” and “heterocycloalkyl”, by themselves or in combination
with other terms, represent, unless otherwise stated, cyclic versions of substituted or
unsubstituted “alkyl” aﬁd substituted or unsubstituted “heteroalkyl”, respectively. Additionally,
for heterocycloalkyl, a heteroatom can occupy the position at which the heterocycle is attached

30 to the remainder of the molecule. Examples of cycloalkyl include, but are not limited to,
cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl, and the like. Examples of

29



25 hydrazine noiety is converted to a hydrazone when attached. This
attachnment can occur, for exanple, through a reaction with a ketone
group on t WO 045398t y. Therefore, the term hydrazone | PAREB2083 0 734s0
be used to describe the linker of the current invention because of
this conversion to a hydrazone upon attachnent. The term
"five-nmenbered hydrazine linker" or "5-nenbered hydrazine |inker" 30
refers to hydrazi ne-containing nolecular noieties that, upon a change
in condition, such as a shift in pH wll undergo a cyclization

reacti on and f.or nor e er d.r
Do0s! 13 3 EeReH S gos Gt e bar BERREE! {7 S Re ropyridyihd pineriqinvi 2z
may Si mphp%hlmﬁ he-piesiaiiyh adn@phaini, yenmmﬁylemumdrmm-yu tetkeduyd o furan-

5- menber ed drazone | I nke er,

i a1 AES AR Bl TR by PIDY BT B R e ke, Tho
hydrazi Begfffhal Al e&b&p&@ﬁ@ bﬁﬂhe agzuhet;armame optitpally @u&lﬂﬁhge in
condition such as a shif H wll undergo a cyc

reacti on and forrrTbm‘éfr@ﬁ“hﬂfbr er @131?6% prthepsglys or ghpast ‘éfj hgﬁﬁnwgﬁnt
i nker Ry, SidMst @tﬁk%\’rl&%tﬂ&fsﬁﬁh&% @oﬁe%r&mﬂﬁmﬁﬁﬂe !&Mﬂr agiait@niliy)Mehs

or a 6- “nenbered azone |1 nker term"cyclization
react i ospch a&ﬁ‘haioalbﬂé’raw mgart & mﬁed@y@nqhzla@lkﬂrﬁnépolahﬁeqm d&or grpaplesthpe
or disulfid R 510984 &f wifBloniditiker2 2Nt o a
ring an&IFh%? g? 80?%@ %%ﬁgéﬁgF%FBd #h%%e drug- I gand compl éx. This
rate canriforosiad|-cdomkutyi, B{]o;oraol:dopyis apdthellike.ed when at | east 90%
95@6 or 100@6of t rod |s for

polYpept i de. - » poft PR g o, QAR timeryize ated a subifut b Thypstied
her ei n tp@lyﬁﬁéae.fratte&; aaonmﬂcylmdrocaﬂaommbsmaﬂ wdhichesn l:lmesmglﬂmag Demn@pkp}ﬂgy

to am ng agi I rg in i.ch ope or re ' is an
artifi cKH‘Iegeééﬁ’éﬁgE‘}éq%Pr?ﬁB’lgf')%& Ye @“8?&85%@%&%‘% uaﬁ%q'?' ﬁ% gﬁcur ring
an no acheteroasylVefdrs B Sy @roups (b aihisy ﬂﬁccmtain fromant nofoanhembrwrymiwtednd
non- naturalﬁy occurring,amno acid These terns

e

enconpadion NeOy ad, WhREe B itrosem, garpyy ? %‘ng%'élrt?fr r%onéscqr%lc'pt}og?ig'r 05111%'3(1 andthe

nat ursal 'd(m%%ﬁ okl (HArSaiog i duelel§zedMANR teBir rovpaitBt hitadledattiinacraaihdbr
anal ogs an

am no ‘acid mnetics that function_,in_.a lar to
Fhe o oAb oo gt A SAPHAB e NG P PSS G BT PR F0F
are NOSEISRGALEH, Pilaghllfn SnoBRGL 1 6ighOMR, 1-Bndlfl] 1-pisoljNSpGmélp), BO

acids that are g., hydroxy ro in

ycar boxyyrazelrh@tigideapidl, = W@@ﬁbﬁﬁﬁ?lﬁﬂ 2P écﬂxézcﬁﬂeﬁ Byavlérgieitg-
compounds, it s Nays: 8@6‘4&&{5&012%%%;;%@11 HblarBlyT UGHIERIES. (DA UL RS-

occurring a acl a carbon that is bound to a rogen

a_cdiboxyyl, @Fthwpyl athiemil fopygidolip:pyesid, %nm@y@; Popimidylyi-p STine.
nor’ g;g'h%g% A 1?@‘&%;;@%&%&&3%@1”?&&8@'1 o -gyé,j . Such

groups nor C|ne modi fi ed

pepti de c;mam&blmw qdmm:ahmﬂ,eﬁ qibdig, @Elrﬁaqlbla:é}’lc Substifricots|forsaehelithe @boag a

12 1) S B T 085 SRS R Be RSl I s

i nvol vediekdtibel Belb Rl ﬁhfﬂ’()&ddﬂwtﬂfoﬁ@l’i disot dneorhpagering stysiems irmwhigh nnermtm@s
refers to chem cal corrpound?? (5; ave st ctur % i s d| ferent
oaf L& EChP

fromx h@%@?ﬁ}c TEgESHST CIB‘PS" ?1?}1 % OJ (& e Jﬁcetm I'ons
in a manner sim | @br§rovidy, BRtiethctaby Wh&ustd ﬂg:ombmahon with other terms (e.g.,

aryloxy, arylthioxy, arylalkyl) includes both aryl and heteroaryl rings as defined above. Thus,

the term “arylalkyl” is meant to include those radicals in which an aryl group is attached to an
alkyl group (e.g., benzyl, phenethyl, pyridylmethyl and the like) including those alkyl groups in
30  which a carbon atom (e.g., a methylene group) has been replaced by, for example, an oxygen

atom (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-naphthyloxy)propyl, and the like).
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30 am no acid. The term "unnatural amno acid" is intended to
represent the "D' stereochem cal formof the twenty naturally
occurring M3 W85/HEP@s descri bed above. It is further un8ETABHOHOX7BA
WO 2005/ 112919PCT/ US2005/ 017804 the term unnatural am no acid

i ncl udes honol ogues of the natural am no acids, and synthetically
nodi fied forns of the natural am no acids. The synthetically nodified
forms include, but are not limted to, am no acids having al kyl ene
chai ns shortened or Iengt hened by up to two carbon atom; am no acids

conprising optionall tituted ary r.Q L, &I
conprised 5 hal ogg ﬂ%’f&h BV ES e ?lﬁgr y%gtﬁfogg%nat e%m o yl
groups. Hiede il ahastel endudsiibbkenedbmeasiidedadicated ratiesl. |meamd| substmteha

amno acid is in the formof an "am no acid side chain", where the
car boxy|fpeeash pwe gf Bdisalare preridsdbsle¥aci d has been repl aced with a keto

(C(0)) group. Thu@ubsilﬁfenﬁw SkyldhddeRVakS] SRS ¢Rauding those groups often
-C(0)-CH(NH2)-C113, and so forth. Am no aci ds and peptides may be
pr ot éct edfenyd t9l asalivirge.plisupshetmonkdene hrjered WbGB{YF%l asloatshn or a
chen Call} EE%C?EI)S Eyc 2Bl ShdlHRrdd LiGAE E'H%Ié)éené‘all?-fgfé}féd@&hsd afMyl &
pepti de Tromun reactions and can bé used during the synfhesis
of a dr umbstitgpatsd ancb‘ﬂ;etegadled substitybrge? thspestiedly and they kavbaanechgore of a
N-termnusthrou ho d_Amy_ge- ml}(]e@Raf Ty )
conpl et i G B f§r %gﬁcéeﬁaﬁoﬁgﬁﬁﬂﬁid%ﬂ%%% t%lgf eébyl{ngﬁem cal’ IggRof hsé{r
condi ti dnk)gbinaslmkﬂétlmoywaﬂ{ﬂe&e -COR r-OONRIRY, ﬂﬁ“éolﬂﬂ]b&ﬂ( -ﬁ@l”@(@)lbs

suitgble_fq 18 IR0 , Ls@hr’,
pept ftie RN e PO R R R T A M TR E R AR R
limted $(0),Rhy-S{@®PER; R’&mmm aml\danda-mﬂ)zama hmhbﬂm}g;ng(iﬁmgzemtd(@mtﬂe
pol yrror SRR AL PERET LGt MO ed: Fartied 1 8ER TR tor m
ﬁgg?g?géﬁ@féraﬂlﬁh@pﬁn@ﬁﬂ ﬁzféi(ﬂﬂhﬁlré‘geﬁgukmd mlsmtlmcba hal’eaiaﬁcgls subsstituted

backb h
nat ur |9 TBEEREA gL SRR -5 PRaR e b P WATE et
bi ndi NG KRR HiSHkoRS ghdis, ro?ﬁ@{aﬁﬂﬂ? Brolpk: | Whén Bédnthoudel M&hﬁ&u@ﬁ éncludes

net a ollzed in a nmanner simlar to the referencge nucle{) d
Exanpl esmere thagore M@w@r.eﬁ@m@éacmft%%ﬁqupw P‘H’ﬁient s€ e“te as are each

phosphor et E Qe GRd Rph%%%l%lféﬁ'lﬁﬁ& i oﬁee&mh{ése BRASPEPABLRS When R’ and R” are

chiral - phosphohat es - ri bonucl eoti des,

pept i de- mgheén@tha@musm(apmaﬁom,zmmae& coreliatd viiethe Aiffoger gem tgform a 5-, 6-
ticul ]
particul ap ,r éiﬁb%&eg . $oS GAUEBIC ARIESGs highk Ihlibc, SHGRFDARARS o, 1

conservat’ ve reof (e.g., degenerate codon
subs20 t Lgimmhémykmd 4anu|ph@ne'ht]“apm tb@dl&!@ﬁd}é@lsma% 0f/9@b$t1t'a3§ltst ore of elgll dipthe art

XDl O1 it LOGLER it nORER LA 1 XeonIRASNEIA S AR AL s VB o

may be genérati ng° sequences in position
of one ogrommarothes EHaﬁ hyﬁdgc(ncgrolqisj s)lclcm:mhﬁllqyk(eg.;bSFi angt-€H0F)and acyl (e.g., -

m xed- ba / esi.du O (Batzer et at, Nucleic

Acid Res(%@gﬂgogioﬁgg@&%?&{é %le:lﬁ(.e? J. BioL Chem 260:

2605- 2608 WO 2005%{nila 9 SPETHstin2m0 Bé0AM8ddr the alkyl radical, the aryl substituents and
25  heteroaryl substituents are generally referred to as “aryl substituents” and “heteroaryl

substituents,” respectively and are varied and selected from, for example: halogen, -OR’, =0,
=NR’, =N-OR’, -NR’R>, -SR’, -halogen, -SiR’R”R”’, -OC(O)R’, -C(O)R’, -CO:R’, -CONR’R”,
-OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NR”R*’, -NR"C(O);R’, -NR-C(NR’R”)=NR’”, -
S(O)R’, -S(O):R’, -S(0).NR’R”, -NRSO;R’, -CN and —NOy, -R’, -N3, -CH(Ph},, fluoro(C;-

30  Cyalkoxy, and fluoro(C;-Cs)alkyl, in a number ranging from zero to the total number of open

valences on the aromatic ring system; and where R’, R”, R”’ and R™” are preferably
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(1985); Rossolini et al., MI. Cell. Probes 8: 91-98 (1994)). The
termnucleic acid is used interchangeably wth gene, cDNA, nRNA

ol i gonucl ewta Wej/11a%d pol ynucl eot i de. The synpoi/uR=005/017804
whet her utilized as a bond or displayed penendicular to a bond

i ndi cates the point at which the displayed noiety is attached to the
remai nder of the 5nolecule, solid support, etc. The term "al kyl," by
itself or as part of another substituent, nmeans, unless otherw se
stated, a straight or branched chain, or cyclic hydrocarbon radical,

or conbination thereof, which may he fully saturated, no-. or

pol yuns af’%re%‘“t“xgﬁut&ﬁaleﬁtﬁ‘?m fipmdydregeni(C lgﬂal‘ﬂlfflﬁ g?fﬁﬁoglﬁﬂ’ld P@E}F%ﬁ‘ﬁg?mpﬂamdn g

the nu nbﬁétm%%% HiROPstiaited @y@@@i-gm&ﬁlgaﬂdi (u@ub@;mt@&ym@n@:m?mf. Wln a
anpl y uae,

10 carbons). ngl es of saturated drocarbon radicals inc but
are not FeERQUEd of Bic inyiepligrsmelides mese fan ARA R 2tolpyfPr examplep pAph of the R groups is
i sopr opy kndepknBbtid! seleb e b each FOPRM Yk arRiGO Ritupl whéY SbRNBAYdne of these
(cycl ohexyl) net hyl, cycl opropyl nethyl, honol'ogs and i soners of, for
exanpbe, gwupsiRpyEseninhexyl , n-heptyl, n-octyl, and the like. An

unsat urated al kyl i hay I I

triple bonds. Exarrr%fr(ggﬂgéf ET‘Ia'fr)lgsﬁgi"‘;tur atsggl %ﬁ?‘ﬁ%"%&%éﬂ%’gfﬁg%gﬁ‘q‘égr%‘ay
not | i m ppiibndBy bexeplataiyith 2subsigpent pf the frotilal-T-Q)OB&Ad ryWherein T and U
2- (but adi_ e - t adi s 3= i l. myl.. 1- and
3- propyny e?XJﬁ%’%nu %ﬁ’fﬁ‘ag‘g"?‘%ﬁ ﬁiogﬁgél%glﬁggr%{’%lgésjé %% @tg%e%f%&_?ﬁ% %’t erm
"al kyl , " Alrainetteely tie ofiths subatihends on &djaestatangserftthe ayl g bkadery hog may

derivyatives o | k ef.i.ned,i re.detai e uch as

et S oaPrirs BegE ot S aFERTaF Srrb ot R Ty SRS BPSups
are th er madepdaemig-CRR -, -GQTNR_-,L@JE BOR! lS{@))aqleS(ch_ Rt Sﬂ¢ fingle bagl, lﬁkﬁl’ﬁis ol

AU TR e AT I N

i ncl udes rdphperwl QuaDIsiesAr ieshabelln\wyess theaibeaalt 6y hgaent atoms of the aryl
Typical ly, an al kyl (or a_I;%I ene) group will have from1 to 24 carbon

atons, wPHiptweREag e IRBAvg radacst vk eDsteR R TgrRvIp dCRE )X

pref 51 efeR R HNEwRERSGRE d LRVMEMPERRtl intdg VR figh Wb 3, £1d X IQOBI-NR -, -5, -

al kylene” is a 25 shorter chain alk or al kyl ene group, gbeneral y
cra

havi ng eStht -%@)i*e%ﬁ(@h%_@@é%ﬁ?ﬁems R, R, R” an¢Re” grgpypferably independently
" et 1 0aLdothed Y it for QbslifliABAABLIAR I}y gl her term neans,

unl ess otherw se s a stable strai or branched chain, or
cyclic hydrocar borisused bekin, the tevwivdiphesphaeisinglnéas bvt is neblnmitesk tp g exér of

the stat BJ&”%E ol a heast, ep ﬁi@!bt' ‘
sel ect edsﬁiurS m %éld%%t%p gcﬁlg?%?ﬁg %&u@v} %% %lh g%og?{aang&tl &rein the
ni t r 8gen)imBed wamnlestar afipdiosplbficiacidtamaninmihresphbsnhatelgyoupe Bosietampld, partibular
t he nitrqgen, heteroatom na tionally be quatem zed. The

het er oat SHES 2T aN%% oﬁﬁgt%%&oﬁphoﬁﬁyat%%dﬁ%‘ced at any interior

position of WD 2005/112919PCT/ US2005/ 017804 the heteroal | cyl group

or at the position at which the alkyl group is attached to the

remai nder of the nol ecule. Exanples include, but are not limted to,
- CH2- CH2- 0- CH3, - CH2- CH2- NMt CH3, -
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CH2- C112- N(CH3) - CH3, - CH2-S- CH2- CH3, - CH2- CH2, - S(0) - CH3,

- CH2- CH2-S(0) 2-CH3, - CH=CH O CH3, -Si(CH3)3, -CH2-CH=N-OCH3, and

- CH=CH N( CoiB)oexZH3919Up to two 5 heteroatons nay be conseCcCuSues/018mh
as, for exanple, -CH2-NH OCH3 and -CH2-0-Si(CH3)3. Simlarly, the
term "heteroall cyl ene” by itself or as part of another substituent
means a dival ent radical derived from heteroal kyl, as exenplifi ed,
but not limted by, -CH2-Cl12-S-CH2-CH2- and - CH2- S- CH2- CH2- NH- CH2- .
For heteroallcyl ene groups, heteroatons can al so occupy either or
both of the chain term ni (e g., al l@él eneoxy, al kyl enedi oxy,

al kyl eneam no, al kyl enedi a fne like). The terns
"heteroal |l cyr and "hetg%Q§ Iq

and its derivatives (s |o 0eXE Shear wat er Pol yners Cat al og,
2001). sStill further, Xor \gw g and het eroal kyl ene |inking groups,
no orientation of theI1 nk120g QGroup i's ipplied by the direction in
whi ch the formul a offthe\li nki ng gr S Bn. For exanple, the
formula - C(O)2R’r %ﬁ%s both -C(0)2R% -R C(0)2-. 15The term
"lower" in combination Wwth the terms "al kyl" 8f "heteroal kyr refers
to a noiety having from1 to 6 carbon atons. The terns
"al koxy," "allcylam no," "al kylsulfonyl," and "allcylthio" (or

t hi oal koxy) are used in their conventional sense, and refer to those
al kyl groups attached to the remai nder of the nolecule via an oxygen
atom an am no group, an SO2 group, or @?ﬂélfur atom 20 respectively.
The term "aryl sul fonyr refgrs tg'an yI#°grgup attached to the

remai nder othte nol ecul’g, viva Ak-g&K and the term"sul fhydtyl"
refers to an SH group. R'#0” OR™ O fel gheral , an "acyl substituenf’
is also selected fromthe grou above. As used herein, the
term "acyl substituent"\referi ®o gr oups to, and fulfilling
t he val ence of a carbkgnyl carbon that iy%}%%ctly or
indirectly attached to the pol ycyclic nucleus f: 25 conpounds of
t he present invention. The terms "cycl ol ky and
"het er ocycl oal kyr, by TiResB®&es or in conbination wi t h ot her ternms,
represent, unless d € SMBSssdn @mﬁm
unsubstituted "al kA%tJ;chl‘Mééﬁ tEstihtﬁu}tleet%X%!r)ﬁlug}ség{ggi?%ﬁ e‘LO) hetéero Icyr
respecti Qﬂebydsﬂémh(Si)onal Iy, for heterocycloal kyl, a heteroatom can
occupy the positi kB ehed

remai nder of the %F%%m‘}m REjs Jr:%ﬁng@o %Q/ya géﬂta reﬁitelg%cl ud}e)ég%ggt?g%ﬁﬁthat
not |3 miisaeledted fray ehbspmt&d;dr unsu}osiitwhéxlgcbd,, smbst:gawki@h exxsghgﬁ‘mted heteroalkyl,

3-cycl oh C and t

3000 15 eami oSSRl W%g;% Fﬁﬁfi | nc‘f%aégl, andbstinted or
|Iﬁlteg ﬁ@Tbﬁgnéﬂmﬁﬂ5ﬁﬁhdgmﬁﬁhydropyr|dyl) 1- plperldlnyl 2-

pi peri di ny pi in

t et r ahydr of ur an- Zqﬁ?tﬂ?b%Lﬂﬁ?ﬁ?&gﬁﬁﬁﬁg%vwk”PgF¥aﬁyﬁ? %ﬁ ren- ooyt

t et r ahy dpiQt-Rb @By acceptabRinkedrad, icBibosittonrehiale] stigh as @lighid btesoha’i Kilfer,
The het eroat ons and car bon ato of the%? structure r% ar e
t

ycli.c
opt i dhal fiuesi pripiey, sobvPREOTEBFARE tH%%I rppterigl, inyplyed B RATEYINE OTRRTROTINE A o
as part Eﬁe PLOGE. HARRILHRANY acceBEble céiﬂla@S&lﬂk?ﬁﬁfﬂlaﬁ&hﬁilﬁia@d&pta‘ble salts,

fl uorine, orine, bromne, or iodine atom Additionally, terns suhlq1
as "hal o@thare;het @afmmtl@év osetplesalis nsRfeapitesf %ﬂ&&ve compounds

pol yhal o {RTMbadal dep ks %&é Vitcilak Subd@@ntt 0

i ncl ude, @e%@{) §1Er?n\;gt%%alglbntt&C)xms‘atcr| f1 uor orreé hym,g@l Iﬁ cula

trifl uor tahéygh theaﬂ:empbtmde) b@spgxbed I@refiyx. oYY e enyrioundsad ﬂimeqepq@éventlon contain
15  relatively acidic functionalities, base addition salts can be obtained by contacting the neutral

form of such compounds with a sufficient amount of the desired base, either neat or in 2 suitable

inert solvent. Examples of pharmaceuticaily acceptable base addition salts include sodium,

33



10The term"aryl" neans, unless otherw se stated, a substituted or
unsubstituted pol yunsaturated, aromatic, hydrocarbon substituent

whi ch can B 20811899 ring or nmultiple rings (preferabl yCTAUSMNII0X78043
rings) which are fused together or |inked covalently. The term
"heteroaryl"” refers to aryl groups (or rings) that contain from one
to four heteroatons selected fromN, O, and S, wherein the nitrogen,
carbon and sulfir atons are optionally oxidized, and the 15 nitrogen
aton(s) are optionally quatem zed. A heteroaryl group can be attached
to the renai.nder .of the ol ecul e.through_a heteroatom . -4 Nk ng
exanpl e GRERy PRI FEPEPERr T SURS o AREUAL b Spi caky e
2- napht hygmpodndsiof Bepydsentingytisodontajn Rlapyely bhsid fun@iopylities) agld adgition salts

pyrazol yl, 2-jmdagzolyl, 4-imdazolyl, pyrazinyl,h 6 2-o0xaz I

4 ox a2 of G be obigmeh by contissins Byt forgof SUAompmds 35 3 filfetent amount of

‘21' :c SoX ?Ztﬁg Mésizrg]? aéi@,fbi‘tﬁgz&{eﬁt! or ir?zlz §dﬁi§'ﬁé (ri]ﬂew sollvénttz tﬂﬂxaﬁﬂgs}/tlﬁf,ph?ﬁabﬁ_ﬂ%ﬂllw |,
-ruryl, oS- ur - Lhnleny -thi eny. -pyriayl., 3-pyrl '

4- pyridy| accenigple 350 agitionsalin in¢lpds thgse demsvedifmy Woraemis afid l,lkﬂﬁuﬁf%ﬁlmm

2- benzi g, S nificl BHUNYd, mohsHyARBEAMoYic, ph%sﬁh%ﬁﬂ,%éﬂ%h?/dm gefphosphoric,

qui noxal i'nyl, 5-qui noxal i nyl, 3-qui nol 6- qui nol yl .

| d
Subst i t uEhydsogesphaspleshicofulfittie n@m@b@rmnéw&ég,?hydﬁm% 196 plasisphargys apidp gnd the
systens Iggeeaﬁsvggvlv%&g\érisﬁtg Qéann‘%@ ﬁﬁg&%&v&{ﬁ@ﬁ%@&@m@ﬁm Ikt NrSpionic,

descri bed be eteroar al so“enconpass ring systens

i n whi chisdmyrior malpicem@Bnisoenzoiosuedinic, siegicsfsedpdactie cndndgléal phibelic,

ot herw se _boun 10 Lyl . or. he F&HI .

br evMMy ,Sbetutz"leene%ugi;o%c" ?OEY 180 e hglﬁis&é%ﬁlglﬁé%%ﬁﬁ%sg Ion al\/lvclit h mo{%'h‘glrso 'Itl:ﬁe&?ur?gd are
(e.qg., adajth obaminangids dokloayargianty had thy like, iand balid eSorgatihacds)like ghguronic or

het er oar ri ngs as def.i ned .above. Thus. the, t.ecy "aryl al » 4

e skt ad 88 iR R it Rolg e dro PharBhothial Sl Jefpal of
an ial 5_}/|Plgfrigu&u(i&zllgciien&?ml 65,9#19%%&1’;&_ n speyific d%ﬂilpmh&wdftbs‘;deiehﬁnwdﬁe])

i ncl udi ng those roups in 30. which a carbon a e.g. .
s b or nisel bisiand Jenie Sodnaltien P g EE G IbG S atedp pitter
(e. 015 PhSOSIRIdIMon saltsPyT | dyl oxynet hyl, 3-0 -napht hyl oxy) propyl,

and the like). WD 2005/ %2919 CT/ US2005/ 0178

the above ternms ( g‘hs neutrah fog 0 the FRIFROUEA a’@p{e)%?abgf Vganengﬁﬂl by%%ﬁtgctgfg the
"het er oag)thyith d BA6d S10Ri R RsoRiiRS HHelpdteRtoaipdurmuRsdont Hiionk] hooAs, Thet he

indicated radical. Preferred substituents for_ each %¥pe of radical
are provpassd fase of e cogwerad difps Sropghe YauaFalidprms ig Aertaiephyistgal negmerties,

radi cal sq 4, Q&Jo}@}ﬂlf}? PR RoRERY At Rhirfite MRS £8 AqliPuldd tAh& a8t Form of
al kenyl , heteroallcylene, heteroal kenyl, alkynyl, cycloal kyl,

het ebcyibk cerhikopid faryld mapdeensfithe prasentiayeyigey cl oal kenyl ) are general |y
referred to as * a&r‘?%&di’é&ﬁ% fs%{ A5RL She 00Nt IEHEELRb ML &H@?ﬁﬂd«s EBare in
respectively, and ey can be oné or nore of a variety groups

sel ect eda prodmg {dout Rrodrugs ofithcembnipounds ARcribedhereinre thagregpoungrthat readily

undergo chemical changes under physiological conditions to provide the compounds of the

present invention. Additionally, prodrugs can be converted to the compounds of the present
25  invention by chemical or biochemical methods in an ex vivo environment. For example,
prodrugs can be slowly converted to the compounds of the present invention when placed in a
transdermal patch reservoir with a suitable enzyme or chemical reagent.
Certain compounds of the present invention can exist in unsolvated forms as well
as solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
30  wmsolvated forms and are encompassed within the scope of the present invention. Certain

compounds of the present invention may exist in multiple crystalline or amorphous forms. In
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hal ogen, -SIR R'R', -0C(0O)R, -C(0OR, -CRR, -CONRR', -0C(O)NR R',
-NR'C(0O)R, 10 -NR -C(O)NRM', -NR'C(0)2R, -NR-C(NR R'R ")=NR",

- NR- C( NR RWo=iR/112919S(0) R, - S(0)2R , -S(0)2NR R', - NRBCEBS2005/638tand
-NO2 in a nunber ranging fromzero to (2m +1), where mi is the total
nunber of carbon atons in such radical. R, R', R' and R' each
preferably independently refer to hydrogen, substituted or
unsubstituted heteroal kyl, substituted or unsubstituted aryl, e.g.,
aryl substituted with 1-3 hal ogens, substitut ed or unsubstituted

al kyl, 15 al koxy or thioal koxy o or ar | cyl groups.. Wen a
conpoundseasral, Ak Physicahiorsnare ﬁ@}lt?gﬁé% Wélss%%?ﬁ : Lﬁfﬁy 'ij’rtgﬁam?ef’b'ﬂ“’eﬂ%‘m and
exanpl &, b athaa] oS Ri0ROURDe beE pdaRendiatichy sel ected as are each

, R" groups when nore than one of these groups is
pres ent V\hen R' StaiRcompannds effbnprgsenbny ¢nsion BRSSCSTiaEINRERC SHTBRA atPHBY

can be TR PR topdélﬁ?e Iﬂ%n‘ﬂg %chﬂa%@ ditdrQteré géometﬁc isom&s and
7rrenber ring I's nmeant to-include, but not be
li m ted individbal 1@ﬂnqmyafrobm@mw%efhwdhmﬂmﬁpmﬂﬂfﬂh%reseﬁmmnﬂh’e above
di scussi on of sub |tuents

%1 ounds 0t %%Eslenh')w&g&g?%gglsg%m uhﬁnaﬂﬂﬁ?ﬁ@oﬁﬂﬂs

that the term"” alky13 TR UERh ps 1 nc ng carbon
at oms  bosfaghhio isgtopess ond et béthe btpds dge nogimtgrmeh sorafouads. Fal @aim:lp&ey the

e.g., -CF3 a CH2CF
( - 8) mz%&?“nfgﬁ’&aytqqéa‘ﬁ%lﬁ%l% W’%{Wi’#’%ﬁtﬁ? 2)50{03%( g‘lﬁ T ska ?élggles B
for the Rhkyl12s @léf'[)malcarb?l%neat eh‘(?)L Aﬂu.gabpxb uaim]snsacrfdhe?ﬁbmipeuﬁs@ﬁﬂgelpresem
substituents are genera referred t su t

" het  oaRytienidieten e b et i) injeoo o Safempshen i B eapEet e
from f%re&ﬁﬁﬁpénﬁon hal ogen, - , =0, =NR, =N-OR', -NR R', -SR,
-hal ogen, -SIR R'R', -0C(0) R -,CO\IR‘ R, "
_0C(0)NR R', - NR' Ghefera, "aﬂ%heﬂg G("%Y\RF?I ane ' gaghisRe targeting group” refers to a
- mg‘zc( NF{nHe@y \Mﬁ{:h allows %10&1‘.5{: @t&getm&‘g%@tgw 1Rker. T}Bﬁ@ﬁaehm@ioﬁﬁd

2, fl uor oS C4) al ko

f I uor of omclcﬂg &Y Ny Y ot illystzation sasbrot ligigtiony iy ﬁﬁ‘%é‘éﬂt g evilivhunber

of open S GndthBhRePoly(EfhylelR
and %e aér/agé E‘P&?ﬁ%%&’%\% 9@5 %?Ll% P]%%{'/ US] 005 017804 |r|1%doe(eny(rjgntly
sel ect edglifcrocb)ﬂnhlyntndg@d polsGrhdenecalyopl)-Nehpdrpveleeininkige, all ohwhiss may be ed
aryl and
(U%SUbStI % ar y‘% h‘é@%%&-%&%g nga{%en@%% lflﬁgaﬁ(%lyétﬁgndedtome
i nvent i otargetind grd@gs nore t han one R group, for exanple, each of the R
groups is indepen entl sel t G S
when nore than ong é%ué? gtr%lg]tljg%al é%g'gp r}eﬁs toapmﬁﬂow%ﬁmgif’hg“ﬁ
ar yl 26 ubsitdved &ninshosubaitamentactibans of the aryl or heteroaryl ri ng
may optionally b rela‘ge h a_substituent
-T-C(0) - (CRR )q et ragfjho S%"c?fe&}egf" hef%gl‘%}l S’e‘ﬁ’?‘ﬁe a‘%ﬁg&egﬁm&aﬂy
-AICRR - ognﬁgfﬁblﬁ&hgﬁb%maﬁ (md‘gﬁpgeﬁ-baﬂmg@bﬁgm’) @fsmfgte(l:ﬂmﬁs there3f. An
ternatjve two of the substituents a cen t.ons
or et er SREYIATY oGS el SRPPER SAFAITAPER I %M@ TR B oo
of the fgfmd |n§er~¢%hﬁ&té%)by dlﬁifide‘ﬂ@ﬁ'ds%ﬂhn%nﬁgﬁi b Cpdricieesste Mattyheavy
-CRR -, -0-, -NR-, -S-, -§(0)- ]go ) 2- -S§0 )2NR - or a single bonﬂ]
and 25i scbanuisnm@t@ed of a heagyrhain warigble gypiond{Ve P sheryy ehafrbsrasagrogip The
new ri ngps 2¥ tﬁ?%e%e 1sQBApikd Rt &RIAREE, B! 01 Amd @bla8d BAYEe of the

Alter natl % substituents on adjacent atoms of the aryl
mu, delta gamma, alpha or epsilon isotype. Each light chain is comprised of a light chain

variable region (V1) and a light chain constant region. The light chain constant region is
comprised of one domain, Cy, which may be of the kappa or lambda isotype. The Vg and Vi,
30  regions can be further subdivided into regions of hypervariability, termed complementarity

determining regions (CDR), interspersed with regions that are more conserved, termed
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or heteroaryl ring may optionally be replaced with a substituent of
the formula -(CRR )5-X- 15 (CR'R ")d-, where s and d are

i ndependenMO20pHtigYdrs of fromO to 3, and X is -0-, - NRCT/US2085/617804
S(0)-, -S(0)2-, or -S(0)2NR -. The substituents RRb, R, R' and R' are
preferably independently selected from hydrogen or substituted or
unsubstituted (Cl-Co) al kyl. As used herein, the term

"di phosphate” includes but is not l[imted to an ester of phosphoric
acid containing two phosphate groups. The term "tri phosphate"

i ncl udes.but is not My t n ester ,0f..ph '

cont ai ni ﬁ@m?‘ﬂorrgéegb?%ilg%%t%c%?g&ﬁ%ﬁ or ¢ §§%p°lﬁéh?cepar ?%Jh gt‘r%%L I U%lganged
havi ng afréimphosplahi@uon carboky-Ehmiphattke followingerder: FR1, CDR1, FR2, CDR2,
W2005/ 1 [ 1US20051017804 . Tri phosphate . .. . As used .
hororn, THRD Gl W2 H8R deab e B ABIRER S teptspeing poyd] e e doman
S ﬁl fur (&@ht iﬂt’éﬁhc’c‘sidriﬂﬁgrhn_(@n) Thé6nstatiegions & 'thé sntibodien@apnedibl tesbigdinOor
R s G AT NEE A —
het er oal gﬂéctor%élg? bk ML BFkt BSmpiRSMREIY) bEhE dladioh] consldtadnit bystes] or

unsubstituted heteroaryl, and substituted or unsubstituted

het erocycl yl gr ouple terms “antibody fragmentt ay ‘igntigsnbindngsrpriions of gu aeibedt @b e
carrier” g, 3f USALDSERoR" FHARGS YL G3hdrY 13GRGRE dhhGntibod

mat eri al ?]mg%rrpos_l 1 Pgﬁﬁlgfri )’\r/%%?%q%r&%uc_h as a li qu ’g@%ﬁi sol i d_ftiﬂfol_ Be[%l?at
10 di | uerstain thg ebifiisetnspecifisiallpbind ¢ ancantiagys Ut kasbaen shawa that the aptigeatbinsing n

carryjng tr i L Cal B |

ac ceft agbf%:ggw?{%%%%ﬁgﬁ%n ee?éﬁgﬁ%gﬁ?ﬂ%%ﬁ; g**%%%ﬂ?‘g%%%fgéﬁéﬁ 5ot
t he t er nbityling fregmeut ¢rcainbyssalceitin disltensahtidy fngined? or ‘Satige-tofding
active co ou,n%s \M}i ca ar . rbeg W tP rela ilv Iﬁ)é nont.Q I ¢ gg{.ﬂgvor
bases, dRPEAHiAGEHDP %mﬁgﬁdﬁlig?%r EEEPOUERT ST ouRdTon %gfllsem L

conpoundyydasadidye dohsingi(h) a Mhk)y feampot ativakeht fdzmept @spnising twehth on
contain 15rel ativel graci dic functionalities, base addition salts can

be obt ai fregmayys linkad b ¢ fiselfide bridgeat thehinge regions (LT Eesmeh prnsistipg ¢f the
suffigi egl ,ABY ”&on%'s} Q\% aqgﬁ%dgﬁfénp&rﬁﬁsth‘%i JERRIVNERW Honlabhs 8 Hh%l@lalln@ of
i nert solvent. 1Exarrp es ‘of pharnaceutical |y accept abl e base addition
sal ts i nad adibodsn (V) @rdADb fragment (Ward ef al., (1989) Nature 341:544-546), which consists of a
Vg domain; and (vi) an isolated complementarity determining region (CDR). Furthermore,
although the two domains of the Fv fragment, Vi and Vy, are coded for by separate genes, they
can be joined, using recombinant methods, by a synthetic linker that enables them to be made as
20  asingle protein chain in which the Vi, and Vy regions pair to form monovalent molecules
(known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and Huston e?
al. (1988) Proc. Natl. Acad. Sci. US4 85:5879-5883). Such single chain antibodies are also
intended to be encompassed within the term "antigen-binding portion" of an antibody. These
antibody fragments are obtained using conventional techniques known to those with skill in the
25  art, and the fragments are screened for utility in the same manner as are intact antibodies.

The terms "monoclonal antibody" as used herein refers to a preparation of
antibody molecules of single molecular composition. A monoclonal antibody composition
displays a single binding specificity and affinity for a particular epitope.

For preparation of monoclonal or polyclonal antibodies, any technique known in

30  the art can be used (see, e.g., Kohler & Milstein, Nature 256:495-497 (1975); Kozbor et al.,
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WD 2005/ 112919PCT1US20051017804 pot assi um cal ci um anmoni um organic
am no, or magnesiumsalt, or a simlar salt. Wen conpounds of the
present i nwadobonzeentain relatively basic functionalitepesusfsoh7sos
addition salts can be obtained by contacting the neutral form of such
conpounds with a sufficient amount of the desired acid, either neat
or in a suitable inert solvent. Exanples of pharnmaceutically
5acceptabl e acid addition salts include those derived frominorganic
acids like hydrochloric, hydrobromc, nitric, carbonic,

nonohydr ogencar boni ¢, phosphori c, nonohydrogenphosphori c,

di hydr oginphosghGeday 4: 32988} é?Plermade%/?)@]@ﬁsMWQﬁﬁ%‘ﬁL A AEOBES éNPor
phosphor i t K Il as the salts derived from

rel ati veﬁc’]gﬁ oﬁftﬂgg‘i\%ﬂg‘rlﬁng'i%ésaﬁcd@%%e acetic, propionic, isobutyric,
mal ei ¢, nmal onic, Ddénkmksof podadioniofpolgdiret aibofignae loowih tcthss of skill in the

mandel i e, thali,c, .10_.benzenesyl i C -t1olyl. i i B P
tartari ca®t ﬁg’? H@W&?Hfﬂflc?ﬁ f”&‘fezcﬁ'ﬁ d %;Ar‘“??? ee) %Nagi())%sl 1r§1 c& ]%glg%gda‘?@ {shg:p%sm%?smg
ani nos acy slendkcdljdantE@h aaFRuahsadiinant, ks stantrdiatmsiafioopgardcThei ds

li ke glucuronic or galactunoric acids and the |k e, .for | e
B ge ot AL S spise BRPETE Ft TREasen PG Ih 1 B RE kst L PRER afa
Sci ence, del@hlnind@e tiler bPeactvak tdHhd beR e@ivhite WasDapRsisiatly lifletprsegent

i nvention contain both basic and acidic f nc%ia nalities that all ow

the conpaitedy toéhyareprgetare abtpied blood frsollgaighem the animal and artispra gre
salts. T@% DEU U el I RBnbn biMBe GRBAUS SicATEr RKBSEEARANIVE ROBHHORIEEn
by conta t?ng the salt wth a base or acid and isolating the parent
cpnp&undbddpns&feie@mdv_enti onal manner. The parent form of the conpound
differs fromthe YAl OusaSalibodQ il veRbfflel By Yarkih Hohlbudd kRS fo¥ose
such as solubility in po?ar solvents, but otherwi se the salts are
equi val eskilledon teartp Rriefly, shlremeadls f@o antanind ipownided with a Hesijsd ppfiasa greof
the present invention, . . it : ; oD
present It &%##lz%d; °°p1’r”§9‘.‘laié’¥ ﬁés(l)orlrlp“éltﬂhn%@ya\g\ﬁ% %ﬂpg?\%ﬁ?@@a&é@%&% Ef”%rfn _
Pr odr ugsiofuioh: SHRPIOUMEES)H esltaridtive msthods of mmerialestien cwmde tragssormiatign

read] under ga em.cal changes under physi.ol ogi [

oy ovidie DA Bodip SR BroeRetr St AR e oF pBH ARl o lbloh B b
prodrugs can be canyverdfattdtembbligent tpautitislydd a tiimers e@smmntani2td antibody.
inventi on b ,cheﬂi cal, ﬁr i qcheny cal r}gt hods 1 n gn ex Vc@lféaosdo he

envi r onnERierie gF hugapizsd antibadiss of the preser IVERYQR Gn RE BFRITE 4154 01 (g
conmpou nd&qﬁéntcﬁ bea ﬂﬁﬁf@%%ndc[ﬁﬁ@lﬁn&iﬁﬁdw\ﬁlﬁmz& phc&ldﬁ@ tha“hea;fﬁ aabigghechmal  pat ch
reservoir w a suitable enz or chem.cal..reaqgent. .

Cor t ai n CAROBIARETSIcaR A ORRB Lo A BTN PRI S aiprept o FRgPsrA g

f or m5g as . Wwelih n@emefhd/ @?e,dhtflﬁ%!h@’ﬁnmhﬁlﬁldﬁdhﬁ\ §eqhidieSisd standamd mdlétular biology

general, the solvated forns are equival ent to 30 unsol_v}gt ed, for and

are encoteghiatss ot arpic i Gedprcimerhutiipde SmIHESATIONTCEORT ¢
conpou ndﬁ%]ﬁés t<§ Rindl &Pﬁﬁ'ﬁt rbINB NG el RAdwilin ik dMtsdd 3.CUS! PaémiNd ne

or anorp orns. i ] X
4,816,567 to Cabilly et al.). To create a humanized antibody, the murine CDR regions can be

inserted into a human framework using methods known in the art (see e.g., U.S. Patent No.
25 5,225,539 to Winter, and U.S. Patent Nos. 5,530,101; 5,585,089; 5,693,762 and 6,180,370 to
Queen ef al).

In another preferred embodiment, the antibody is 2 human antibody. Such human
antibodies can be generated by immunizing transgenic or transchromosomic mice in which the
endogenous mouse immunoglobulin genes have been inactivated and exogenous human

30  immunoglobulin genes have been introduced. Such mice are known in the art (see e.g., U.S.

Patent Nos: 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,789,650; 5,877,397, 5,661,016;
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WO 2005/ 112919PCT/ US2005/ 017804 general, all physical fornms are

equi val ent for the uses contenplated by the present invention and are
i ntended t WOHIMIEZAION t he scope of the present inventi oRCT/US2005/017804
Certai n conmpounds of the present invention possess asymetric carbon
atons (optical centers) or double bonds; the racenates,

di astereoners, geonetric isoners and 5 individual isonmers are
enconpassed within the scope of the present invention. The
conmpounds of the present invention may al so contain unnatural

proporti 1C 1S es,at.. one or no of, at Qns ]
onat 1 t inbistion® kB s PRERZL et erint Ramsb it RO pi2ses

E adi ol gh@bﬁtgg % ?12% s?y east, Ss/eﬁaﬂdsepizsqpﬁ 8 Kh&hﬂq&nfeﬂdﬁl exARPT @ublidatiér WO
m i odi ne- o[ _car bon- i c var ons, o
t he cond@(ﬂ"?’&ggﬁfmﬂl%“ﬁ é?@ﬁ*’t’anf’(‘}n'i"?%r?ﬁ? 8o ‘Wfé‘m@i B'{ﬁd%hﬂ%ec ?Fbiaé’ ?5{“
are int %ﬂ@eeﬁ&g%rﬁ@@@f‘ﬁﬁ@aﬁ@ﬂnﬂh&@bﬁhlﬁ@@n&c Siéh pHagd Eisp1RY AEMHLs for

i nventi on. he term "attachi ng noi ety" or nol et for

at t achi rigolatingdugan ﬁﬁ@}wreé also ajedpayvdn the ag (sesieet - Mhiskmt APT v+ 0%
at t achmegy 30%3%@@ 9ﬂt69§?0 g cﬁlﬁpetta? f]@ePétblﬂ}f\ﬁ{s 5 2@7@0@%{1(1 95@@??]‘ tBQDower et

groups |ﬁ “way o stration and not |imtation, Ny
08.

am noal kajl; Uarﬁ’aﬂmﬁpbcﬁsﬂﬁ%lﬂﬁyﬁdG 182,14 to ddofalfkapy e qlry@?ddi)cﬁ'a?q{‘iﬂt

al kyl - d i

Gl yool ) - Haelh G G B AL RS G R T B o P KR CeBlCer ol

all of which may ﬁ&olfdwuppmt » Mscl hdrelnecfersTmemlaicnklehatmmb%tamllhm?@hlblhe
attachin t ed_t the t

As ?@ed lﬂé’ggl ﬁ?&lfaﬁveenf ’ VI ng gjre(fﬁ%ﬁy ea&%f(?% lbgg 9[%)01%? ozt

substrat s%le't:ﬁé&'éolir&lt Bﬁtehh Bﬁ)vlﬁdn ft isosaivblee Selid sdppatt:e:lsleﬁll n praaxctulgdﬂm present

The term "anti bo s referred ta cl udeswh ant,i
and any B¥gR ﬁa“df}‘iﬂﬂ'?%%o‘ﬂ?s acleat%{OI ca%ﬁllffe Oééfﬁmﬁ‘fl?fjd 0na adifeid 1{33% nsp)em
single %%bﬂﬁu::}dh@ﬂfé%f)hd é\%poﬂ.nIMsbBﬂiMlﬁp_bﬂf:ﬁf aﬁsad‘t& a&ubﬂti}&ﬁz@ﬁﬁ(ﬁiﬂmpge , a chip,
conpri si ng, at east two_heavy . chains and two |i chai.n
i nt er - coMHECTStFlpgatn T’Vﬂﬂhfafld%‘y Héﬁ%sor mgyre tan ﬁ?ﬁqoﬁg’ﬁ“‘ﬂf ﬂfi‘ih% Bgvﬁlﬂﬂotnil ﬁound'
thergof. Each heavyeRv&hatfbnBer6@Pis B6dhdbintetlioay o@ﬂ&djldludi@g‘, badloe
region (VH and _a_heavy_chain constant region, The f\rea ai_n
const ant litpiisgi terplefins casaiyiangse glophols Rhaelsyefhers Axidegshpli e@-%a ehydps digPnesing
may be ofdoRGldakid dt%'tér@amﬂﬁ‘mana@éspigé’c at%Fﬁ:!dc?éha’cé QéofRBeyamAe athingd) t
chain is conpri seé ght "chain vari ab region (VI) and a |ight
chain cdmlmmes,rhargﬂamﬁes m@@ﬂ%ﬂlaé%éiﬁo%@ﬁsmﬁﬁtm%a BFreipsane GHpIdrS ed
of one d@Fgﬂ« KRRPA RN E0Eaq1i 308 WRges. SiMGt
Vii and %’5 Sg&g(g”fﬂo%nyé%n fo Iéilrgesgubdl E\%llddgeeclzlr:lm?n to rléegl o)artlﬂsgi t:':)S o
hy pe20v ar subfbiit a¢igs 1s¢mtr1h®darmdm9s,em'é,mda§ﬂs, nitrones, hydroxylamines, oximes,

hydroxamic acids thiohydroxamic acids, allenes, ortho esters, sulfites, enamines, ynamines,

ureas, pseudoureas, semicarbazides, carbodiimides, carbamates, imines, azides, azo compounds,
azoxy compounds, and nitroso compounds. Reactive functional groups also include those used
to prepare bioconjugates, e.g., N-hydroxysuccinimide esters, maleimides and the like (see, for

25  example, Hermanson, BIOCONJUGATE TECHNIQUES, Academic press, San Diego, 1996).
Methods to prepare each of these fimctional groups are well known in the art and their
application to or modification for a particular purpose is within the ability of one of skill in the
art (see, for example, Sandler and Karo, eds. ORGANIC FUNCTIONAL GROUP PREPARATIONS,
Academic Press, San Diego, 1989), The reactive functional groups may be protected or

30  unprotected.
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determ ning regions (CDR), interspersed with regions that are nore
conserved, termed WO 2005/112919PCT/ US2005/ 017804 franmework regi ons

(FR). Eachwdtoasfithzdfle i s conposed of three CDRs and four pERes20080@85@ed
fromam no-termnus to carboxy-termnus in the follow ng order: FR1,
CDR1, FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy
and light chains contain a binding domain that interacts with an
antigen. The constant regions of the antibodies may nedi ate the

bi nding of 5 the inmunogl obulin to host tissues or factors, including
various cells of the i mune system (e.g., effector cells) and the
first conponent (Thejyongfoundseofherinyintion aie preppishent singls fseper (e.g., enantiomer,

The terng_.ant] fr. N " i (Wplel WelpW ;
ant body oy BHRtaRiStal. SRATEGhe) 8fes aHIbARTIRLAN, 19 ABRIC ATaLBLnRE, the
one or nmoapofirdRgETtEralasaustantialyotyndlhmomere Méthods o€ praparinigtsybstastially

specifically.bind to an antigen. lt .has n_sh : .
ant i gen-lﬁqlﬂ%cﬁ ye f’?}ﬁ]?:otuflg afg?“"éﬁ%l i S %tégﬁ’%%n Pg%\@%%n??%?é{%gyﬁ@mhed
f r agrent&ix@frestantl phie-chemighfdria séhipmdys cabbaprrbaisd bf udingnsinthgtié nesymedietss

enconpassed wthin the term"antibody fragment” or.."antigen-bindin
port i on"tﬁﬁfmf’a‘ﬂlaﬁ?ﬁni‘%’ﬁw ?%%P&H@%Haﬁoiw’éﬁ%‘%gﬁﬁ’@ﬁ?@egﬂ?ﬁ% e emitory
f r agment ,t G QRBAI SEAtBGinehankbBor Ybsult Wirits &dmpMielinansida Ml eisiatielyh, fhedfinkl @béyc?

fragment, a bival ent fragment conprisjng _Fab fragments |inked b
a di sul ferdetemreadisis alops thesyRhpHsaoOviE GrbbE I© qﬁ%’q\oi)mtg aﬁ@gﬁg%qpésrqpler. S Rnites

consi sti fagin%ﬁhg Br 1:RvitduRRshe Gk pHABRA oredcinter, andlthbsk FRGERRng mixtures of
consisting of the VI, and Vﬁ domai ns of a single arm of anfﬁ\%ﬁ]tj El:?ed%fto
g

(v) ¥ dAtereqisagrasmare il kaovesr inghe art agigos Nt oy Ehinoteg alyliy of gpg of
consi st s af g,y Qéf%etﬁ%ﬂfo(r ﬁggﬂi@lﬂaﬂ SHRhtRhE Fek QERL-BREALAKE b1l

determ ning region . Furthernore, although the fwo domai ns_of .
the Fv f(edgeoeEL SENGYSHORDIA O RRACDIGAE ORGANIE\CHEMBARA S ¢ E§e AOBIMEHISerdiR
be j oi ned, i in S yit.het J ' t .
enabl co PHASEIH AL A, SE sOPRE: SR I MR R 28T 1
and Vu regions pair to form nonoval ent nol ecul es (known as single
chai FVM; see e.g., Bird et al. (1988) Science 242:423-426;
and st t (1988)Proc. Natl. Acad. Sci. USA 85:5879-5883). Such
si ngl e chai n ant i Mhepesentineertionprividies fictaldgldzabd caregates adswdhenupin

e o GE T 0 b A R Rl TOGES 0BG
wi t h ski dibulfids lidker, 2R Bidtpictedbertinas (KpgrBrtE)ar dLgrendd)f por Oty
in the S&,rlri , qgsggcetirvel?z.s It?gd%it.{orlllttg ﬁnte h%ﬂérg la?solgf-:iinegsa'ttache:d to the drug, the present invention

20  also provides cleaveable linker arms that are appropriate for attachment to essentially any
molecular species. The linker arm aspect of the invention is exemplified herein by reference to
their attachment to a therapentic moiety. It will, however, be readily apparen{ io those of skill in
the art that the linkers can be attached to diverse species including, but not limited to, diagnostic
agenis, analytical agents, biomolecules, targeting agents, detectable labels and the like.

25 Tn one aspect, the present invention relates to linkers that are useful to attach
targeting groups to therapeutic agents and markers. In another aspect, the invention provides
linkers that impart stability to compounds, reduce their in vivo toxicity, or otherwise favorably
affect their pharmacokinetics, bioavailability and/or pharmacodynamics. It is generally preferred
that in such embodiments, the linker is cleaved, releasing the active drug, once the drug is

30  delivered to its site of action. Thus, in one embodiment of the invention, the linkers of the
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The terns "nonocl onal antibody” as used herein refers to a
preparation of antibody nol ecul es of single nolecular conposition. A
nonocl onal W&n20pHBAY9conposi tion di spl ays a singl e bi ndi RGTARWEH 017804t vy
and affinity for a particul ar epitope. For preparation
of monocl onal or polyclonal antibodies, any technique known in 30 the
art can be used (see, e.g., Kohler & MIstein, Nature 256:495-497
(1975); Kozbor et at, WD 20051112919PCT/ US2005/017804 I mrunol ogy
Today 4: 72 (1983); Cole et at, pp. 77-96 in MONOCLONAL ANTI BODI ES
AND CANCER THERAPY an R. Liss, lnc.. ~(1985)). . s of
or oduct | BHeBonas yierSrarecAmet btV ot BRirkiepeyisgast o malf® {94

t he art. dfling dotivaeidn)s ho ahde ofthertinker's(peesgnce rBA4LRY.C m ce) or rabbits is

i muni zed with th rofein, usin a standard .adj uvant, such .as . .
ot o ad vant I BHIRE Bt Rl D o B et R el - o
| Mune 1 gsReNS Be £8aved 8t 4 SN BORAr AL &REY 3¢l Roh hSat AR Hitk Of @drapattic aktidhthr
test bleeds and determning the titer of reactiyity to the beta :
subun? t sMAKEEHLXSHr Hshickeeass ot bpengypaicdn gptuign tT;ﬁlfc;yB%f“rte §ids H%ICS‘I‘HH% ogen
are obt aiygehic RQAhy &t&%ér%ﬁaa%ehp@ﬁﬂ&rmhmg BRidinPHd s§RERic AR

prepared.” Further fractionation of the antisera to enrich for
ant i bodi effectse Feeipryesl dlepvedhle ppwnsdpenegnpaticelegeaggdrrdudefpeptideiboads, ester

Monocl on ' ' | ra ' f i

to thos eﬁélﬁi?ﬁ gﬁp@éﬁlﬁﬁ%e art. %}r)c?tg%rlrég% O%e}ég’nthggﬁegse@?%ggﬁég i rrald i

i mruni zedeaied thronghebingselingdl.i gen are inmortal i zed, commonly by fusion
wth nyel oma cel | . | X

511. o (1976) ). Aﬂ%@%ﬁ“#@éﬁeﬁ%ﬁﬁ%‘%ﬁ tqlu’%#%@?fé#"zaé’mtg{r?@ﬁ{é?ﬁ%q’ee‘l

t r ansf or with whith1e hivkels ckpst. éfon eBample, Vhe hyslyazine diokers deseritged herein are
retrovirus '

S r o r_nethods.wel | known.in the art. n a
or ef o r ebErsls ] Boopde ARPRBERY ALK R The ol s onds o g vy
ant i body spe€hitreHiéhCthe tinken opultizéseld dvébyettaes the divpfoprthskgandi WleoR/096910
O D R R RS RS RS MR e
be ob$ ai fegtof haiy tHedinkel dofPoditydd deg@iRniaipoh Meqhte 81 cyrlightion giqguied, @kl the
B SR Pare o bty et TR B o7 B LD 5t
chi mer i crRplahP @R linkElCoRMEARE 1N 86:itAbY, BiehOGARS AR d¥ehd dufk@dndeatiiinan
constant regi gns using nethods kngwn in the art (see e.g., U S,

Pat ent NGFOVS fre rowe o evebaBion gt from veyy fattdo ¥y slow, hershyaliyaag for the
ant i body ge1dchi6n HH patioufadrBydr8ShOkeFBledéh the desired rate of cyclization. For example,

20  very fast cyclization can be achieved with hydrazine linkers that produce a single 5-membered

ring upon cleavage. Preferred cyclization rates for targeted delivery of a cytotoxic a‘gent to cells
are achieved using hydrazine linkers that produce, upon cleavage, either two S5-membered rings
or a single 6-membered ring resulting from a linker having two methyls at the geminal position.
The gem-dimethyl effect has been shown to accelerate the rate of the cyclization reaction as

25  compared to a single 6-membered ring without the two methyls at the geminal position. This
results from the strain being relieved in the ring. Sometimes, however, substitutents may slow
down the reaction instead of making it faster. Often the reasons for the retardation can be traced
to steric hindrance. As shown in Example 2.4, the gem dimethyl] substitution allows for a much
faster cyclization reaction to occur compared to when the geminal carbon is a CHa.

30 It is important to note, however, that in some embodiments, a linker that cleaves

more slowly may be preferred. For example, in a sustained release formulation or in a
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inserted into a human franmework using nethods known in the art (see
e.g., US. Patent No. 255,225,539 to Wnter, and -U. S. Patent Nos.
5,530, 101; W B8811e89; 5, 693, 762 and 6,180,370 to Queen BET/HB20P5/017804

I n anot her preferred enbodi nent, the antibody is a human anti body.
Such human anti bodi es can be generated by i mmuni zi ng transgeni c or
transchronosonm c mce.in which the endogenous nouse i nmunogl obul in
genes have been inactivated and exogenous human 30 i mmunogl obul in
genes have been introduced. Such mice are known in the art (see e.g.,
U S. Pat , 569, 825: 5,625, 126; 33,425

5. 789, G5Ermlaasy Bl Fothis ik 198 Ao eurDs B ¥asY 58 Pis doarovide
o, 814, 31§1m150r$v¥ﬁoh?c%vesﬂﬁﬂe§]o%ﬂo Iﬂ38rtauiiéﬂlbtidﬁné1ﬁ§1 Relog RRGbIKPMizatidnIs

Pat ent Nos. 5,939, 598 075, 181, 114,598; 6,150,584 and 6, 162, 963

to KucheRbigysd psiag a hyd azamf'dmkmthﬁ@m@e%ﬁt viow oleey i/ Aibersipgle fangmbgredring,
at) Humwltﬁwt&@@%bﬁ&m%aﬁn ﬁllb&'ﬁuéb% &raega?gz@ﬂnwbe&dpmgge di spl ay methods

for screening rari es of human i nmunogl obul i n genes. Such phage
di spl &y net hods f oFhedinkess alst pryventa siahilizn the erdinsuticasent cmarkasagpinsh t he

art (seey 698
to L (ad ner g%%:lah?rpwﬁlesg E‘g@étll\c%ﬂo ﬁthSS%e%iz% Ego,qu()eé § g%ﬁﬁcéﬁéan@f% gmg%éé%m r et
at; U. S. stRkitiention Neslts i pﬁ:ﬂqui@&hacicbummﬂ Belf- 8% of cheMtiaefefl @geny opmarkpr. ' The

d U S. .Batent No 5, 88 7 .
g.n582 9 1%;;1%% gf;% %% t% giienpz?:é a]bt?ﬂ@ Pfhogilheetagtg?he? aged,&gm] %%lker s'oﬁ%alr%;[ﬂ%]c%%]ugate 18
used her mlanvelgfbemgn tvhilaimnaicelatial ankhas thie desteh sffam,tmad::daynplms aixichhfeer 10
[ | ect ed h b
(. 610 bR Brteqroty e Pt oHi At Sehgal et BEP Rl etk
i's SO|Ubb@va$@hmﬁ0&uaaﬂﬁﬁ@muﬁe&ukofﬂmpgaﬁt|C|ng the present |nvent|on

can include groups_that are activated or e . of. ctlvat
al | ow sel ected spetice& L#Hm§§“98ﬁﬂﬁpf “@ﬂés 4f ??mmﬁmggpﬁHMﬂmm

support g@fe BefiPeliR er& 'éb flafl@t By e:fz?ﬁleﬁt]ﬁ@tfmiy%e p@es@ﬁtllﬂblowf)ﬁﬁmﬂﬁrgﬂﬂ{skue
onto whi ch an i ndi vi or nore than one conpound, . of the |n%$nt|on

i s boundandiase Rathex %elﬁétefl %@m‘f GAmspor phihs asens er maker ipiortag rlls-o e gabilizing
groups ipel e% to Blékk Badatitd b8k iéént &lrﬁfrﬁér Snd AGEHI¥b ﬁ‘fﬂ%% oﬁ'dﬁ@*&:ﬁle?

phenol s, "et oxi des, hal i des, gﬁ ket ones, carboxylic
Boi s, esical charprgugics o/ tha ageasor magkery s sebilizing ZEsnp ey telsg improve the

I sot hi OCX&B%rqﬁark&@sﬁﬁﬁﬂy during storage in either a formulated or non-formulated form.

Ideally, the stabilizing group is useful to stabilize a therapeutic agent or marker if

it serves to protect the agent or marker from degradation when tested by storage of the agent or

20  marker in human blood at 37°C for 2 hours and results in less than 20%, preferably less than
10%, more preferably less than 5% and even more preferably less than 2%, cleavage of the agent
or marker by the enzymes present in the human blood under the given assay conditions.

The present invention also relates to conjugates containing these linkers. More
particularly, the invention relates to prodrugs that may be used for the treatment of disease,

25  especially for cancer chemotherapy. Specifically, use of the linkers described herein provide for
prodrugs that display a high specificity of action, a reduced toxicity, and an improved stability in
blood relative to prodrugs of similar structure.

The linkers of the present invention as described herein may be present at any
position within the cytotoxic conjugate.

30 Thus, there is provided a linker that may contain any of a variety of groups as patt

of its chain that will cleave in vivo, e.g., in the blood siream at a rate which is enhanced relative
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hydrazi nes, hydrazones, hydrazi des, diazo, diazonium nitro,
nit:Liles, mercaptans, sulfides, disulfides, sulunddes, sulfones,
sul foni ¢ aBtioR995/8e1Pi ni ¢ aci ds, acetals, ketals, anhydr PE@BES2005/017804
sul fates, 20sulfenic acids isonitriles, am dines, imdes, imdates,
ni trones, hydroxyl am nes, oxinmes, hydroxam c acids thi ohydroxank
acids, allenes, ortho esters, sulfites, enam nes, ynam nes, ureas,
pseudour eas, sernicarbazides, carbodiimdes, carbamates, im nes,

azi des, azo conpounds, azoxy conpounds, and nitroso conpounds.

Reactive funckional 0 al.so incl,ude thgse used t re .
bi ocon] dgatibs: cogsgrsThehiiRTGo Brs, ARt rei s B F daker 2P i
| i ke (seBerapediic &0l EX@ioREagehie NTRSMREs BB §ISRINGIGAT broBEdgHiNh QLIRS therapeutic
Academi c press, San Di.ego, 1996). Methods to prepare each of thes
funct i orfgenty P%fﬁge‘ﬁsgﬂmgﬂf a BIERRAI G P AREROP 2l i A BTeF g ASFT e A LT R D

or nodi flaﬁe@;tdrg@olﬁ@gup?orearﬁé 161t R i A3 He BRDSrokAedVnto othpldies @k ihditde (R one
of skill in the art (see, for exanple, Sandler and Karo, eds. ORGAN C

FUNCTH ONAtot@Re e tREPRRAT| ONS, Acadeni ¢ Press, San Di ego, 1989). The

reactive function : ET)e
005 115016 Per 1 UabbisRiRg uiFRea PR b %Tﬁ%hr%gnﬁggludgggﬁﬁﬁ (4B or fhdre

i nvent i osslfamenotativp linksd geaspa LS ima gbeoriapintrodyasd getweemtia tytotpsin and the

cis-tra i L]onal } I . i j
27 o sl e S SRR gl BB e ARCBLFpl
si ngl e its@eaciivé/imbioois] grbuysr djypicallyg osedisinimnt fattiopalityofitheispadet groppipands

conpgunds are Kk in.the.art. For.exanple, ant i rically .
et hoctos hnt B iR 8 LorBhis RS £ ORRh M Bhor et
by usi ngfusistivinbiéty o€ thie Bp a2 n@enmeds @sed thhbndtoe chaaiehl faneiohd#y bfthp targeting

combi nation with_reactions that either l.eaye the,.ster.eochem str t a
o sara e RSl e, E0inofls of HemiSl Bief R SR obe ieridl

Al t er nat iydedxy, mbddgpt,icatonyll @lbtady, AfiinbKetnB el aletGpwlgpsigst he synthetic
route can be resolyed jnto a,siggle stereoi%oggr. Techﬂiqﬂgs faqr

i nverting or |eavf “@%@H@Hﬁ@ﬁl B ERERFRigH DX LerB0sRRfRlY SUbsHY e Rhs e
for f1sesalniigmEPalit, 28bsBitutddorSheiRSlnfd A8, Subdtitut ¥l unkiteiitel ReteRdrydbi a
and it is well within the ability of one of skill in t@g art to

choose awbstigpt erpppehsituiadihsisarailal exupraby que gmpdiment, eyl orggd groups way
gener al | 3Gl gedalt k20 888n ko FrheyinENGSd dolprst (RFRéHe Difebl
ORCANT C G R . B 2o A T e B nlidieiedl,
Essex, I894y. pp. 809-816; and Heller, Ace. Chem Res. 23: 128 (1990).
15 LI NKERS The pr i | | rdgnhband @enj ugat es
where the drug isﬁﬁﬁﬁ%gg%pgg%%@H?$%§%%g?ﬁf%ﬁgﬂgépqhenicaI’Iinkep.

Thi. 20 i nkerapicherinohd P-hydypapdacanic adid; dlvaine ard otber atiinuadidsg b 6thexdoediol, Bnd
i s depicted herei L - Fr ' S (] i

(L4) p- J(LIyme ,S"a’r%éﬂsq’ﬁeé’?élv“ ”3?‘51“8Q%‘é‘??ﬂ%‘%#%“ﬁe%%ﬁf@?a%&éém S ng

at t ache chntinoteRaoitr asiyl, 3tohedeimidebenroid acide pltthalide, v-substituted phthalides, the carbonyl

group, aminal esters, nucleic acids, peptides and the like, |

The spacer can serve to introduce additional molecular mass and chemical
25  functionality into the cytotoxin-targeiing agent complex. Generally, the additional mass and
functionality will affect the serum half-life and other properties of the complex. Thus, through
careful selection of spacer groups, cytotoxin complexes with a range of serum half-lives can be
produced.
The spacex(s) located directly adjacent fo the drug moiety is also denoted as Y,
30  wherein m is an integer selected from 0, 1, 2, 3, 4, 5, or 6. When multiple L} spacers are

present, either identical or different spacers may be used. L' may be any self-immolative group.

42



20 al so provides cleaveable linker arns that are appropriate for
attachnment to essentially any nol ecul ar species. The |linker arm
aspect of twoeobsmenbi on is exenplified herein by referepceukmodineios
attachnment to a therapeutic noiety. It will, however, be readily
apparent to those of skill in the art that the |inkers can be
attached to diverse species including, but not imted to, diagnostic
agents, analytical agents, bionolecules, targeting agents, detectable
| abel s and the |ike. 25l n one aspect, the present invention rel ates

to linkers that are useful to attach targeting groups to therapeutic
agent s aftonesmbedisient, & innseleblyds pabstituten alkyh pesybstipichalbyh abstitticdker s
that inp pild - b fo oo i Okl QtsBitatey,  OF
ot herw Sgét%rgv?)(?%ﬁdy&ﬁéﬁ%@?&{%%@ﬂéﬁ%@%ﬁ tglh ﬁgﬂf{ogigoag%%’qv alg?gajgtlufi ty
and/ or phetemaprbayindnihen thetdrnigsligpad eorabdaie qompfisssadydiapiae linkerdudhes not
enbodi nent s, .t he.li r +s cleaved, releasing the active drug, once
t he drugc?émgﬁaggwhgéﬁg to its site of action. Thus, in one
embods nent of t he li'nvehtkepmoictshihal iimphues iacredsed sdubiM@or decreased aggregation
2005/ 112919PCT/ US2005/ 017804 i nventi on ar.e tracele such that ce
Fermoved: PPOMIEHE OHBPIBAUTACE AGERE i corbpimube fEGu o 1 iRorgs nof B
acti vat i @e.selanfbREee. 0h chdbembidisett, e Dt ReRGe sbeiBicd alkyl, unsubstituted | N
anot her epbodi nent of the _ invention thech%pkers are c aracégriz%gwgy
h

their abfiVh SPopisd aphanpbattgted andisphstitedfieteroaliyls gt angubpiited petproa
as at t hgyysdftughic miy e shaRHE, bfanditd] SySlic. ThIBEHSBHtidkhal Bey for Skiftible, a
cl eavage can he enzymatic in nature. This feature aids in reducin

Syt b closie ()26 B PkpFio TR ayFdkH TR g6 A ko et W o BT AgEnts, L'

toxi ci ty.aifissyshatyelis dfenl! ilfbher ShRlBRLEY * chRAIRA RS ARQEPS: F OF
enzymatic cl eavage i'ncl ude peptide bonds, ester I1nkages, and i
di sul fi deegptivabaghosged aminst deit podyrrsosuRe At BOlYly fiee ripalyaresnige-el seap pmpRjes a

to pH an . v, [ 4 - ct of
the" our r BAre L6 BB R IARES, WadR ke A e L A R o
t he | i nkexagipld, bethe polsorer extnprplert and h emhl) dremi¢al ofstnker s descri bed
hereih are partic rl I 8 'P% o i | ar
stru% ure is usedﬁhg %%%ﬁﬁ%%§P$£?ﬁgﬂs%E@@%gfgaﬁ C %ﬁﬁﬂkﬁﬂf@?ﬁhﬁﬁﬁk
cycl i zesTarRE® hetiohyf Ef mawesbetheendrang 50 vois lbhe Brefgmbly, tHa@EGWDIG694 0-12

provi des_sever.al specific.ljgand-drug conpl exe ing.a hydrazine

Pl oker TR Rl mPRaRK gy P Rba s, SO RER SRR ety ol R A% i,
dependenprefepubly 3-49eepeat @ite indoyicdt ipzafirbliin 4 repgetivnite , L'angl dohaistzalety afibeelEG
conpounds descrjbed ¢l eave the_ligand,fromthe dr t a. slower t
ChanC s BpbRart fuatay afo Fas an oyt RRS R (et 05 bt GOk, T
hydr 2zi ng ukéfile c6mbine PHE a6 phrt 6Nthe L@ty 0 RnIRMOY the &/afed bolabiligd ehe@bmplex.

cyclization rates, fromvery fast to very slow, thereby allow ng for
the sel eCditipnady, eB%ﬁﬂif&%}nffduﬁvdhea%gﬁ’@ of pgregation éfdn%*)%waﬁa@é ed

rate of &Mﬁjgtigﬁ{g,%dlﬁgfoﬁgmogy_ 20 very fast cyclization can be
achi eved wit'h hydrazine linkers that produce a single 5-nenbered ring
upon cl eavage. Preferred cyclization rates for targeted delivery of a
cyt ot oxi g i}gﬁnﬁﬁﬁ. e EAK&S!ds are achieved using hydrazine linkers that
produce, U vage, either two 5-nenbered rings or a single

6- medbered ring resulting froma |linker having two nethyls at the

gemival posit AQ&S%UIJ}Q fa&ﬂ?,e tﬂ% g%H&%ia ltirﬁ(fe;s%(ﬁhel'ﬁ?ﬁn SEAn S0 %Wesgﬁed by the

accelerate thé rate o Ion Teaction as
general formula: (L4)p——F— (LY , wherein F represents the linker portion comprising the

peptidyl moiety. In one embodiment, the F portion comprises an optional additional self-
immolative linker(s), L%, and a carbonyl group. In another embodiment, the F portion comprises

30  an amino group and an optional spacer group(s), L3,
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25 conpared to a single 6-nmenbered ring without the two nethyls at
the gem nal position. This results fromthe strain being relieved in
the ring. Somoi/imess however, substitutents may sl ow domOT/AUE®OS/017804
reaction instead of naking it faster. Often the reasons for the
retardation can be traced to steric hindrance. As shown in Exanple
2.4, the genz dinethyl substitution allows for a nuch faster
cyclization reaction to occur conpared to when the gemnal carbon is
a CH2. 30It is inportant to note, however, that in sonme enbodi nents,

a linker that cleave re sl ow b referred. For le, in. a
sust ai ned rel égg(g ng ynngFan Flahoﬁngl?tgﬁé co 5 ate comprising the pept‘laci(y(f1 imker comprises
2005/ 11295806 UB2RG%HA{804 formul ation with both a quick rel ease
and a slow rel ease conponent, it may be useful to provide a |inker

whi ch cleaves nore slowy. In cer{ain, enhod ts, a slowrate of
cyclization is achieved using#* 15t§3&%#&é dJ%%%Dthat produces, upon
cl eavage, either a single 6-ne it g, Wt heut, t he gem di net hyl

substitution, or a single 7-nmenbered ring. 5The linkers also serve to
stabilize the therapeutic agent or narker_ag%@pst degradation while
in cigcul ation. Thinghik@abstifeR! ONd A% BnSdIVe link@ s REHBE ShoSL ARG L is a
such stabilization results in prolonging the circulation half-1ife of
the attadMatly Hytinpags ingiepsed solulility, Py dRetspsed| ageregation prppemvics af desgrbed abps
acti vi ty r@teptengh tALRGHLIANR Mucls) T8 K, 150 3t hat j '

sphdi6n@h bALASAIANR M) TR K 15031 13! ol 16 @D IHAREG chdbmily O

rel atively benign elncirc tion an as t esl ect,

for exampré Isonegmbediment wyis 304 Stor Garifo mepaesenth encwgnare datyiat gmind acids,

action. Eg&b?ﬂﬁﬁﬁﬂﬁﬁéh@ﬁﬁﬁﬁﬂfcﬁQHEH%%§§§“?5?L§ﬁ§§2t”re of the |inker

serves to I nprove erapeutic index o nt . The
st abilbi zi ng gr oupsndhepeptids linkats|of thedirentienlofi the ttiont Forodudeed, dot'ds Emickd, at its

met abol i . Of 1e. t her apeut,i ent, or-smarker n 4 t hat ..may be
oot | ekl QECPREDY & PRI TRIEL, B FPEMER: Gl g W the
limt traospogtgof, dieetablg &btl, proteavadkerctivefuactionel galpl & ungibcted reactive

stabilizi.ng..15.9ro serve tq.bl ock,degyadati 40f the agent or .
ket afeefigH o de SO o mea 6t Pk PR - doout A e Sprbati
of the agenigraap dﬁﬁ:rﬂy@gaclzh'ﬂﬂey fdaé NbiiehﬁiZﬁM(%é)J.meyiﬁ al rﬁ)ﬂntfccﬁﬁﬁ@\f ﬁtﬂegbe
agent _or rker's stability duri storage ip.either a for at ed or
non- for mﬁgg? optg fpthere to bea carbox q%é‘ﬁ?’i ‘V‘}t%ﬁrﬁ‘“éﬂ’ SHisieh el & a&u'ﬁldi%"‘ » a8
useful t e meb@birk izte peptdRNIBREY bF U.2QERA 108, sAnkes, if it serves to
protect the agent or marker from degradati on when tested by storage
of the agent or :

In another embodiment, the conjugate comprising the peptidyl linker comprises a
structure of the Formula 5:
20

x‘*—(l_“ AAla—N—(La)-D
P c H Q .
(5)

In this embodiment, L* is a moiety that imparts increased solubility, or decreased
25  aggregation properties, as described above; LPisa spacer group comprising a primary or
secondary amine or a carboxyl functional group, and either the amine of L* forms an amide bond

with a pendant carboxyl functional group of D or the carboxyl of L* forms an amide bond with a
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20 marker in human bl ood at 37C for 2 hours and results in | ess than
20% preferably less than 10% nore preferably | ess than 5% and even
nor e pref ewadoysriieas t han 2% cl eavage of the agent or parkefodyisddie
enzymes present in the human bl ood under the given assay conditions.
The present invention also relates to conjugates containing these

| inkers. More particularly, the invention relates to prodrugs that
may be used for the treatnent of disease, 25 especially for cancer
chenot herapy. Specifically, use of the linkers described herein

provi de for prodrugs that display a high specifjcity of tion,

r educed ptwlentcinipe fuapidoraherpwpeidiead sEahp qudqpﬁﬂdﬁ}l%é % k| ‘g‘gi ’{PBIEF?:P?S one
prodrugs, of s mrh%gﬁé z{cf'i:d“st Mar unnatural a-amino hi8s; Lol i B g@ibebin 01206 201

i nvent i 6h™as ‘descri bed heteln mayuge present at any position within
the cyt @ thid embodiangdt és atB@Fkies m tsHds theigengseldomada- a | i nker that may
contain any of a iety.,of .aro . i 105 that ;e v :
cl eave in vivo, ei.{lgj.;‘? peip)réd% ﬁ%lgf) Ogg% S ?nggﬁmgfattﬁg ggoﬁigtF g&ﬁi\;ﬁ‘%ﬁb&m \éﬂr#]égh?éﬁ
rel ati vVemiddReR00%, 30 ADRAT A4 IS2ROEheN7 a0 dbsew, direatly tftheEngropp bites thehat

| ack such groups. SO, pr.qvj de re caonj tes, of t i
wh ©hERBRBRERRtro PR oS PRy aRtE e ARANGERL B Ml A BlollFe
form pr ggl{diena @?uﬁ}] SIn@bmé bAbaRA S, svheg Ehlspresadt, L‘*oddeemﬁrcei(ljlbﬁgc d Gartloxalic
t herapeutic or diagnostic agent to a t at i agent . a det e
e oyirat hcbigaghon i heatiermiens o Galn Ah S5 e
conpl exesuhiidtenis P65 HAE td bies Gurlsad R Q¥ Wit dfecliyibetivesneithérdif.or X* and AAl as
In addition to the cl eaveabl e peptide, h draﬁ:;’g{g, or disulfide group,
e o

aved y
one 18r rimnesessaiyfin thepeptidie lekers i kb?- Fgteatiie 431 ptional ly
i ntroduced between the cytotoxin and the targeting agent. These
| i nker groups may al so be 2plesm' bed as spacer groups and contain at
| east t \Ehesdfimnolatifeinkei bnal groups. Typically, one chenical
functionality of E@se?fﬁ%%lat&%%ﬂgerkl@%dasbiﬁﬂctri&laﬁch%ﬂﬁdﬂ &8iety which is capable
functionality of e erapeutic agent, e.g., cytotoxin, while the
ot her chewrowaentlf linkihg trgafhit yvospacef chesped eroigicoint ¢ sorgalystelle BBRHAEo 2
chemical functionality of the r B A4L . 8v means
| nkier . BXEH SdeasPeQ %cr’rfifsggjlhsl) ?‘%ﬁg%q%hglg?tl egtﬁgg1 ﬂsl%)g%ae@t@%\oéﬁeggbi hel ude
hydr oxy ,of RRzy@auit oleavagemd yollowdag datkepzymaticrrbeavigst met,anmgwlﬁa@a@ﬁem the

groups. The self-i | ative linker : densdakd ¥
SUbst t dPBAET of et ralvien raront P AERR Sty it o EEREI AL
aryl, supit ihb yfeasht @fventivthe kélf-imolatiet spacaisyovaently lishesationeiokits epds to
;P gﬂg:t L]atg;igeep?idg rer;[oiee%)e?nldl c%};alilexglryqlljj]géd At ri]ts(c)) eer een 8 H{e%ﬁgﬁcaltrgaecti% 5%' of e (ﬂ’l‘.’l\é
20 moiety whose derivatization inhibits pharmacological activity, so as to space and covalently link

together the peptide moiety and the drug moiety into a tripartate molecule which is stable and
pharmacologically inactive in the absence of the target enzyme, but which is enzymatically
cleavable by such target enzyme at the bond covalently linking the spacer moiety and the peptide
moiety to thereby effect release of the peptide moiety from the tripartate molecule. Such
25  enzymatic cleavage, in turn, will activate the self-immolating character of the spacer moiety and
initiate spontaneous cleavage of the bond covalently linking the spacer moiety to the diug
moiety, to thereby effect release of the drug in pharmacologically active form.
The self-immolative linker 1.7 may be any self-immolative group. Preferably I*is
a substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
30 unsubstituted heterocycloalkyl, substituted heterocycloalkyl, substituted and unsubstituted aryl,
and substituted and unsubstituted heteroaryl.
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conprise between 1 and 20 carbon atons. They nmay al so conprise a

pol yet hyl ene gl ycol npiety. Exenplary spacer groups include, for
exanpl e, 6wanopmhexanol , 6- 20 nercapt ohexanol , 10- hydr BRY/USDOIIE7E04
acid, glycine and other ami no acids, 1,6-hexanediol, 13- al anine,

2- am noet hanol, cysteam ne (2-am noet hanethiol), 5-am nopentanoic
acid, 6- am nohexanoic acid, 3-malei m dobenzoic acid, phthalide,
a-substituted phthalides, the carbonyl group, am nal esters, nucleic
acids, peptides and the |ike. The spacer can serve to introduce

addi ti onal nnlecular mass .and .c functi gnal i n

cyt ot oxi n- t ar get i R§ PAEfsHlAT XﬁﬁﬁFgé ‘@Eﬁ%?éFV?ﬁmf%' Sﬁﬁﬁ%re &‘mﬁgg%mgnd
functiopaliias:W 11 affect the serumhalf-life and other properties of
t he conpl ex. Thus t hrough careful selection of spacer groups,

cyt ot oxin conplexes with a range of serumhalf-1lives can be produced.
The spacer(s) located directly adjacaat tg_%he drug noiety is also

denoted as 30 wherein mis an |ntegéﬁ cted fromo0O, 1, 2, 3, 4, 5,
or 6. Wien multiple |I) spacers a%eN ent, either i dentical or
di fferent spacers may be used. Ry be any sel f-imolative group.

WO 2005/112919PCT/U82005/017804(§n one enbodinment, LI is preferably
is a’substituted al kyl, unsubst §% ut ed al kyl , substltuted het er oal kyl ,

and UnSUbStitUtednﬂﬁ&%&ﬁﬁ&ﬁ%bfﬂ%&ﬁﬁ@ﬁkﬂﬁw@@dphﬁyeé@ﬂﬁﬁh&ﬂhﬁwkmﬂaﬂﬂOW
substi t ut ed heterocycloalk

When t he dr 0
conpr i s&K” arops PaX Taown is Repbstifent el eﬁawg‘gw&ﬁ% e@ #Fé%V‘ﬁIP%Fé‘ Phsgise
5L4 is gyl b DKEN0BF Bk Yo Rek-shi¥RAtddS aibbed BRRIpFOd LR ﬂzﬂgts&&u@t&redEEd‘aased

aggregatlon properties to conjugates utilizing a_linker tha af ﬁlns
t he noi etopp ifdydeladingleritan, sdefpss OEPE 117 DB & TR-ALoP IR FH S AU ono

CT0q! MEipah0F chiho BB ol SHRSY Litl s Al anotpaaet gt adealycy

hsu Stitu substituted heteroa

unsubst |séleutezﬁfrd>retbrgnaui<oph$lstmgwf ambsmtedwﬂwhymﬂévstsmeé@&m substi@ifehed, or
oy ARSI D L b 1BTRb Bl b by,
enbodi meaibstithted haﬂﬂnMySesbsaNM’hem]mﬁyploalkﬂib msybstllhﬁemmrb@fﬁloeﬂiﬁbhﬁlﬁ&qﬁt
L4 conp 3l i nega y ge 1 aciwk2 pal ymer,
such_ 8 Yoo e R SR R MRITOELRCY 1 BROTHNERIC BIR BY YTEL
? paky etuliklseb@mgn?lhsewed foivethy grofgl dcbrtsisﬁm@bﬂ H, submuuad alkylkersulstimpad alled;,

or exanple, both a r

151 A pReB kB TG G as et T RER £ fibieed
gol fet y. gl;g{gﬁjaPBECﬁnngE éﬁiut;arl h@fﬁrdaﬂyl lrmyiszthﬂed)mtmmlom@hahdﬁﬁmhshm&dl ong. 212
epeat eifo@}clge;m Srema st gents e ] e So PRI TGP b KoL
pref er alhy mﬂﬁﬁéﬂywwﬁg@moo@?g dehanyabFyr “Kaepieah intpet 6£0, 142, 3,

may consi st soﬁely of G noi et or it my also contain an
addi20i orsak @umnmf@n@ﬂeﬁl@odﬁa@umpi uted al kyl or heteroal kyl. It

The ether oxygen atom of the structure shown above is connected to a carbonyl
group. The line from the NR?* functionality into the aromatic ring indicates that the amine
functionality may be bonded to any of the five carbons that both form the ring and are not
substituted by the ~CH,-O- group. Preferably, the NR? functionality of X is covgilently bound to

25  the aromatic ring at the para position relative to the ~CH,-O- group. R* is a member selected
from the group consisting of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl,
and unsubstituted heteroalkyl. In a specific embodiment, R? is hydrogen.

In a preferred embodiment, the invention provides a peptide linker of formula (4)

above, wherein F comprises the structure:
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20 is useful to conbine PEG as part of the L4 noiety to enhance the
water solubility of the conplex. Additionally, the PEG noiety reduces
t he degr eewgrzoggyyeigati on that may occur during the conpPQQ&S1005015804
the drug to the antibody. (1) Peptide Linkers (F) 25 As

di scussed above, the peptidyl linkers of the invention can be
represented by the general fornmula: (L4)-F-- (L'). , wherein F
represents the |inker portion conprising the peptidyl npiety. In one
enbodi ment, the F portion conprises an optional additional

sel fimol ative linker(s), L2, and a carbonyl group. In another

enbodi nent, the F portion conprises 30 an am no group and an opti onal

spacer group(s), L3. WO 2005/112919PEL/ US2005/ @17804

Accordi ngly, in one enbodinent, the |'ugat I ?ising t he pepti dyl
| i nker conprises a structure of the I 0 )(44: 2AA1)

(1.1-C HD kOm (4) 5In thi nbodi lis a self-inmmolative

| i nker, as described abov ATz N |s a noi ety that inparts increased

solubility, or decreased gregati @m properties, as described above.
L2 represents a self-immolative linker(s). mis 0, 1, 2, 3, 4, 5, or
6; o and p are independently O or 1. In one enbodinent, mis 3, 4, 5
or 6. AAl represents one or nmore natural amno acids, and/or

unnat ural a-am no aC|ds c is an integer between 1 and 20. 10In the
pept Pde |inkers oVh¥'B8 i nvention of the above Fornula 4, AA is

l'inked, at its amno tl@"i@s@}é&ed%’ohﬂﬁé gx@h}? aﬁ;sisﬁngﬁﬂéummtmmm is
absent, directly to the X4

%ﬁ he targetl agent,
det ect atvhebitithist alkyh substitutad @ﬁ%ﬁﬂ&ém¢HW@Pﬁ@ﬁ§1 Bﬂgyor unpr ot ect ed
reactive functional grgupk i a'ﬂ?mm‘a%%ﬁ@én @él&md/@&ﬂtﬂeﬂgrb@ RhaaRBlL

L4 does not conprise a carboxylic acyl group directly attached to the
N-t er mi wulsstiofted Ayl yunsdistitstedialkyllsubrsittersstasendes), Ynpuistigtse heteroalkyl,

10 substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloaliyl, halogen, NO,, NR?'R%Z, NR?'CORZ,
OCONR?'R?, OCOR?, and OR*

wherein
R* and R? are independently selected from the group consisting of H,

15  substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl; and

ais an integer 0of 0,1, 2, 3, or 4.
In anotber embodiment, the peptide linker of formula (4) above comprises a F-(LY -

20  that comprises the structure:

24 24 F{24
o R R
I
e
24 R24 R2
+M1_N

47



15 enbodi nents for there to be a carboxylic acyl unit directly
between either L4 or X4 and AA, as is necessary in the peptidic

l'i nkers of wid ®es/Hasent No. 6, 214, 345. | N anopfeirs2005/017804
enbodi ment, the conjugate conprising the peptidyl |inker conprises a
structure of the Formula 5: X4--(L*1)-N-HD /pc HO (5)

In this enbodinment, L4 is a noiety that inparts increased solubility,
or decreased 25 aggregation properties, as described above; L3 is a
spacer group conprising a primary or secondary am ne or a carboxyl
functional group, and either the amne of L3 forns an ami de bond with
a pendant carboxyl functional group of D or the carboxyl of L3 forns
an am de bond mﬁt %ﬁ@' WO 2005/ 112919PCT/ US2005/ 017804 pendant am ne
functional group o and_o and p are independently 0 or 1. AAl
represents one or nnremnhRﬁhabnan%munéuwdbnﬂnﬁﬂﬁﬁﬁ B graap canwsing of

aci ds; i s, an i

absent (F>.5 I?S,unfﬁecpéﬁg ‘ll)tfshﬁﬁ Plgﬁn(%)u(r%% ¥ F)rs%rﬁ] Eg pepti dh %rr?hlzqrds
of the invention of the above Fornula 5 AA is Ilnked at |ts 5am no
termnus, ejther directly to L4 or, when L4 is absent, directly to
the X4 dﬂ@ﬁ%@$¥gﬁmﬂﬂ%he targeting agent det ectabl e | abel , pr ot ect ed
reactive fiinctiongé slglealgem@ﬁumaﬁkeﬁtzaﬁnmmcnmmgeunptxmanaadr sg:mndqnsv

I n sone enbodi ments, when L4 is pre<§. L4, do?iiﬁpt coggmyse bond
car boxy| 3neesa caghopifungtionalargppatid-itherdhe iR 8 e BIPHR s A pTRip ben
Thus, i tyigs g&rdaﬂecﬁl%ﬁ e¥nckiBnal Eﬁﬁﬁ o£D1e tHelRibb Syl fopL? foh@s &n 418idbBoml with a
carboxyllc a uni t |rectly en either L4 or X4 and, AA', as 10

i s ndtespeadant hmmetfenoaeml gepe of P I?-e pan bgrselgeted frpaythngrong,congising oz 45
The sel T, mEaL ﬁﬁ%uﬂshﬂll&%rall«b? substituted or unsubstituted heteroalkyl, substituted or

unsubstituted aryl, substituted or unsubstituted hteroaryl, or substituted or unsubstituted

heterocycloalkyl. In a preferred embodiment, 1.} comprises an aromatic group. More preferably,
L? comprises a benzoic acid group, an aniline group or indole group. Non-limiting examples of

15  structures that can serve as an -L*-NH- spacer include the following structures:

e e
S
£

wherein Z is a member selected from O, S and NR?, and
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The self-immlative linker L2 is a bifunctional chem cal noiety which
is capable of covalently linlcing together two spaced chem cal

noi eti es i wonzoes/meswal |y stable tripartate 15 nol ecul e, PcEUSABH/MIGsE@NE
of said spaced chem cal noieties fromthe tripartate nol ecul e by
means of enzymatic cl eavage; and followi ng said enzymati c cl eavage,
spont aneously cleaving fromthe remainder of the nolecule to rel ease
the other of said spaced chem cal noieties. In accordance wth the
present invention, the self-inmolative spacer is covalently |inked at

one of its ends to_the peptide noiety and covalently Linke t Jts

other end to Wheeeie Rari ealembéfé@%epvé e i sgbstinpea wa}ﬁzwﬁiaﬂw? sylpstiged

derivati f(fu%'h@eﬁ]o%]]@h%m@l ogical activity, so as to space and
In

coval ent t oget her "t he tide moiety and the drug noiety into

a tripart at e Iﬁmﬂn@iﬁwge\nﬁﬂwﬂmksf @m‘eﬂﬂﬁw&icqalwlﬁ&éelt% é%ﬂl?tvf‘?%’ést ive

in the ap 3 L Lidached

cl eavabl & a%ﬂe%%ﬂ{] d%'%?ge?{ ogﬁltzdy ﬁgﬁf ﬁ%&% g%\l}g&eﬁ?éy %érﬁ&lﬁn ?c (ea ©

spacef nDi dBEg/noa signifihentlyepe: theagtivitg oDt dn amh@bylbedlfnenm a pestiem gkthe firug

pepti de tripartate I
cl eavag er{De:[ferf{"%/c&Pﬁs aS\X#ﬁhﬁ SQ%‘F?V% et ”EQ,SDE I%#é igmbO%F}E{Lt ﬁgﬁ c )rﬁ%ng% éeguoo?rm o
spacer naérRbiivedtvhichialgoation of eniragnfactons hmvea@@aoér t M- loitidlg examples of :

covalently_ linkij t he cer dr nplet
R (VA R R R e ek
self-inngh@gﬁﬂgbﬂl nker L2 may be any self-lnnplatlve group.
Preferably L2 1s a substituted al kyl, unsubstituted al kyl,
subs#?t ut ed heteroal kyl , unsubst i t ut ed het er oal kyl , 30 unsubstituted
het er ocycl oal kyl , substltuted het er ocycl oal kyl, substituted and
unsubsti t ut ed aryI and substituted and unsubstituted heteroggyl . WO
2005/ 112919PCT/ U82005/ 017804 One pa icularly psgfeerred @

Ka

self-immol ative spa ercE® nay be resent eg t el f or gul
1424 N
HO N

HN H /=
and o z

15 (0] Z

49



5(6) The aromatic ring of the am nobenzyl group nay be
substituted with one or nore "K' groups. A "K' group is a substituent
on the arow@30e5/1i2tig t hat repl aces a hydrogen ot her w sePET/UaDEEN7$800
one of the four non-substituted carbons that are part of the ring
structure. The "K' group nay be a single atom such as a hal ogen, or
may be a nulti-atom group, such as alkyl, 10 heteroallcyl, am no,
nitro, hydroxy, alLkoxy, hal oal kyl, and cyano. Each K is independently
selected fromthe group consisting of substituted allcyl,
unsubstituted al kyl, substituted heteroallcyl, unsubstituted
heteroal | cyl, substituted aryl, unsubstituted aryl, substituted

het eroaryl, wWhikSiHB sl atidkskr Beéfddaadny D, ssmchRFﬁ; ut ed het erocycl oal kyl ,
unsubst i t ut ed hetergcycloalkyl hal ogen, 0- 22, K

OCONR' R22, @heyin R e opmt ef\ﬁﬂ%‘i*@%‘mP?H é‘ﬂ’d“‘ﬂ?ﬁ"é}l@ ng'ltF endent | y

sel ect e@uﬁsﬁ%&&%n%@l&'tﬂteﬁ@@t@foﬁﬂc&ﬂ%ﬁcyﬁan&UbSt ituted alkyl,
unsubstituted al kyl, substituted heteroalkyl unqubstltuted

het eoal | cyl wherehsthe Ni grpug op leach sraeBrsmpactstvaith Ape
het eroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl
and unsubstltuted heterocycloallcyl Exenplary K substituents
i ncl ude, ThePeptidecSequencté Ai't ed to, F, Cl, Br, |, NO2, OH, OCH3,

NHCOCH3,  N( CH3) 2, TPH&%; Br ge&le!gg{tpy L rf%lg %Ennolggld’or@ %1%9 f}ﬂﬂiﬁ@@&d%a@

1, 2, 3, 20 or 4. erred e I ment e et her
oxygen akopined tdgethesty amitielbends.hBhwansibov@dsd ma:chnmeu'alemum)a@dsmad/@o nyl
grou The line fromthe NR24 functionality into the aromatic ring

i ndi Pat SLOHHE “EREOAHY e functionality may be bonded to any of -the
five carbons that Thepdptifi@sequérhe (AANgs andtiarady ﬂmtanﬁdiﬁsatioumsehhe by a single
- CH2- 0- gr.oup. Prefer |y, .the NR24 fun tlon X ..S i nt |
bonnd 1 G5 HekeB b e it ERee Riopae e et v o e
- CH2- 0- @heuibs iAo idvaRBOIDR sels@bEht &ﬂecﬁﬁ@@ﬂzﬁyﬂe cglabupd denagsdsfithyg of
H, substituted al kyl, unsubstituted alk zESt'tUt d heﬁg IIcyI,
and unsUsBHjea@EnEBRGRAdpIafien of pterpsin g g’ﬂ‘?l? FrapRs 1P

hydrgge rbonjugates that are ta}%teﬁ 14 BdBIfRG tﬁ?ﬁtﬂ%‘ Y8Rt anditheé tlalEEﬁQiptbllelib cell a

provi des a peptid of formula (4) above, wherein onpr.i.ses
t he st r wnepiigeds chop@l @9105 leaved by preren worg dspsymeg prptcases such that the peptide is

cleaved intracellularly within the lysosome. The number of amino acids within the peptide can

range from 1 to 20; but more preferably there will be 2-8 amino acids, 2-6 amino acids or 2, 3 or

4 amino acids comprising (AA").. Peptide sequences that are susceptible to cleavage by specific
20  enzymes or classes of enzymes are well known in the art.

Many peptide sequences that are cleaved by enzymes in the serum, liver, gut, etc.
are known in the art. An exemplary peptide sequence of the invention includes a peptide
sequence that is cleaved by a protease. The focus of the discussion that follows on the use of a
protease-sensitive sequence is for clarity of illustration and does not serve to limit the scope of

25  the present invention.

‘When the enzyme that cleaves the peptide is a protease, the linker generally
includes a peptide containing a cleavage recognition sequence for the protease. A cleavage
recognition sequence for a protease is a specific amino acid sequence recognized by the protease
during proteolytic cleavage. Many protease cleavage sites are known in the art, and these and

30  other cleavage sites can be included in the linker moiety. See, e.g., Matayoshi et al. Science 247.
954 (1990); Dunn e al. Meth. Enzymol. 241: 254 (1994); Seidah et al. Meth. Enzymol. 244; 175
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Ka0 r)c_c R24 Swherein R24 is selected fromthe group
consisting of H substituted al kyl, unsubstituted al kyl, substituted

het er oal kyw,o Anghgnsubsti t ut ed heteroal kyl ; PCT/USTOOG 784041 S
a nmenber independently selected fromthe group consisting of

substituted allcyl, unsubstituted al kyl, substituted heteroal kyl,

unsubstituted heteroal kyl, 10substituted aryl, unsubstituted aryl,

substituted heteroaryl, unsubstituted heteroaryl, substituted

het er ocycl oal kyl, unsubstituted heterocycl oal kyl, hal ogen, NO2,

NR2I R22, NR21cOR22, OcONR21R22, O000R21, and OR21 wherein

Eeél gnd_(E&%r’@omﬁdiepdﬁdbrﬁimﬂcs’e?%6bﬁ(19?‘3h%h@ egrlolfsthe Eramet 2id 58F H,
subst i Yo NP St | d,al . Lt 4yt =

unsubst i(g%b%z&nﬁleht%era f")a e{g@f%‘%z}}s"{ﬁottg;% igﬁjl? e(zy%? ’y?, %%gt s]??t{l {? Iezg’%gll'r {/‘ilg,y514

subst i t Y1 %), eirdy @ al. yin, AMYISMHBRGTER RRECHRIORS DEYELOPRENE tAGNE, a8D

nec e oY SR o ARSI ISR ARAY L ond, 2 15 an nceae

| i nkgr of fornul aTh<miabasies elabPpépsdssaudie (AAat), oo nisksksed bre their

structur gﬁitabi\ﬁgr f%lq soe elc%i%rg gnlz?afngt-[é c gaarggeS yopla7rt§c91f'ar molecules such as tumor-associated
protease. The amino acids used may be natural or unnatural amino acids. They may be in the L
or the D configuration. In one embodiment, at least three different amino acids are used. In
another embodiment, only two amino acids are used.

10 In a preferred embodiment, the peptide sequence (AAY, is chosen based on its
ability to be cleaved by a lysosomal proteases, non-limiting examples of which include
cathepsins B, C, D, H, L and S. Preferably, the peptide sequence (AAI)C is capable of being
cleaved by cathepsin B in vitro, which can be tested using in vitro protease cleavage assays
known in the art.

15 In another embodiment, the peptide sequence (AAY), is chosen based on its ability
to be cleaved by a tumor-associated protease, such as a protease that is found extracellularly m
the vicinity of tumor cells, non-limiting examples of which include thimet oligopeptidase (TOFP)
and CD10. The ability of a peptide to be cleaved by TOP or CD10 can be tested using in vitro
protease cleavage assays known in the art.

20 Suitable, but non-limiting, examples of peptide sequences suitable for use in the
conjugates of the invention include Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-
Cit, Tle-Cit, Trp, Cit, Phe-Ala, Phe-N°-tosyl-Arg, Phe-N’-nitro-Arg, Phe-Phe-Lys, D-Phe-Phe-
Lys, Gly-Phe-Lys, Leu-Ala-Leu, Ile-Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Len (SEQ ID NO: 1),
B-Ala-Leu-Ala-Leu (SEQ ID NO: 2) and Gly-Phe-Leu-Gly (SEQ ID NO: 3). Preferred peptides

25  sequences are Val-Cit and Val-Lys.

In another embodiment, the amino acid located the closest to the dimg moiety is
selected from the group consisting of: Ala, Asn, Asp, Cit, Cys, Gln, Glu, Gly, Ile, Leu, Lys, Met,
Phe, Pro, Ser, Thr, Trp, Tyr, and Val. In yet another embodiment, the amino acid located the
closest to the drug moiety is selected from the group consisting of: Ala, Asn, Asp, Cys, Gln,

30  Glu, Gly, Ile, Leu, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.
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wherein each R24 is a nenber independently selected
fromthe group consisting of H substituted al kyl, unsubstituted

al kyl , subegig dood/adoiaet er oalkyl, and unsubstitut ed het er patrkgioos/orddae
Spacer Group L3 The spacer group 19 is characterized in
that it conprises a primary or secondary am ne or a carboxyl
functional group, and either the amne of the L3 group forns an am de
bond with a pendant carboxyl functional group of D or the carboxyl of
L3 fornms an anmide bond with a 10 pendant am ne functional group of D.
L3 can be selected fromthe group consisting of substituted or .
unsubstitut ed al kyBroteasgphaviebeendapbipatesdis ginses mefadtesi deapased gxpthesis of the

et S it BB A
pr ef er r etrakilasaaatipates plh@nig@mprplmn@qp,amjcpiais pbiqgi{cqmb:loqmdén the extracellular
R
as an;s - Lwddgh wipshdke miensthsizies turer tdlslhomide gPlatmin canal@sactivate the colldpenasen
Z1is a t r&?ggomsé 1:|uge ge%ggr];tﬁé%{gn %f thg cgli]a%exll\lﬁ\)l?tgé ba%er:]nqent membrane surrounding the
capillaries and lymph system thereby allowing tumor cells to invade into the target tissues
(Dano, ef al. Adv. Cancer. Res., 44: 139 (1985)). Thus, it is within the scope of the present
invention to utilize as a linker a peptide sequence that is cleaved by urokinase.
10 The invention also provides the use of peptide sequences that are sensitive to
cleavage by tryptases. Human mast cells express at least four distinct tryptases, designated o. I,
BII, and BIIL These enzymes are not controlled by blood plasma proteinase inhibitors and only
cleave a few physiological substrates in vitro. The tryptase family of serine proteases has been
implicated in a variety of allergic and inflammatory diseases involving mast cells because of
15  elevated tryptase levels found in biclogical fluids from patients with these disorders. However,
the exact role of tryptase in the pathophysiology of disease remains to be delineated. The scope
of biological functions and corresponding physiological consequences of tryptase are
substantially defined by their substrate specificity.
Tryptase is a potent activator of pro-urokinase plasminogen activator (uPA), the
20 zymogen form of a protease associated with tumor metastasis and invasion. Activation of the
plasminogen cascade, resulting in the destruction of extracellular matrix for cellular
extravasation and migration, may be a function of tryptase activation of pro-urokinase
plasminogen activator at the P4-P1 sequence of Pro-Arg-Phe-Lys (SEQ ID NO: 4) (Stack, et al.,
Journal of Biological Chemistry 269 (13): 9416-9419 (1994)). Vasoactive intestinal peptide, a
25  neuropeptide that is implicated in the regulation of vascular permeability, is also cleaved by
tryptase, primarily at the Thr-Arg-Leu-Arg (SEQ ID NO: 5) sequence (Tam, et al., Am. J. Respir.
Cell Mol. Biol. 3: 27-32 (1990)). The G-protein coupled receptor PAR-2 can be cleaved and
activated by tryptase at the Ser-Lys-Gly-Arg (SEQ ID NO: 6) sequence to drive fibroblast
proliferation, whereas the thrombin activated receptor PAR-1 is inactivated by tryptase at the

30  Pro-Asn-Asp-Lys (SEQ ID NO: 7) sequence (Molino et al., Journal of Biological Chemistry
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WD 2005/ 112919PCT/ US2005/ 017804 wherein R23 is a nenber sel ected
fromH, substituted or unsubstituted al kyl, substituted or

unsubst i t unEH20pE118?18al | cyl , and acyl. Upon cl eavage of PEEUS2MKEY78W@f
the invention containing L3, the L3 noiety renmains attached to the
drug, D. Accordingly, the L3 nmoiety is chosen such that its presence
attached to 5 D does not significantly alter the activity of D. In
anot her enbodi nent, a portion of the drug Ditself functions as the
L3 spacer. For exanple, in one enbodinent, the drug, D, is a

duocar d ti f the d f ' .
he. L. S0 JoxsRib L o7 g sk dnfiiBE s SHitke eibBott hemidl b Rdp dgtoo in
those i ngahd féﬁm%ﬁrg(a's%):o@ cPoffidebte! ThR iS@neisleROvitH B piofiting chatges

consisting of: 10 005/112919PCW082005/0 804 rei IS
a rrerrberO@Wé%mesavwlcsmseceﬂsn%ﬁec}\mdw One ?Fl \A@léﬂ Eﬁéﬁ‘

sel ect edloil% @%}nﬁ Pﬁ%ﬁl &Eé&&e%qls ﬁ)ﬁroéwﬁiattﬁifckénm i &Mhrlyﬁ%ﬁs%ﬁéstthﬁt Q6ul@be

unsubstitu er odl ky and acyl; and 5wherein th roup on
each %t r hetesnk of ergass avﬁ\tahm( afysohygolpgieahtarg o 1Sigulapy, @ spries G%éfm@rf%i ve

Sequenc ©sHoRn angiogenesis to be associated with mast cell density, tryptase activity and poor prognosis
in a variety of cancers (Coussens et al., Genes and Development 13(11): 1382-97 (1999));
Takanami ef al., Cancer 88(12): 2686-92 (2000); Toth-Jakatics et al., Human Pathology 31(8):
955-960 (2000); Ribatti et al., International Jowrnal of Cancer 85(2): 171-5 (2000)).

10 Methods are known in the art for evaluating whether a particular protease cleaves
a selected peptide sequence. For example, the use of 7-amino-4-methyl coumarin (AMC)
fluorogenic peptide substrates is a well-established method for the determination of protease
specificity (Zimmerman, M., et al., (1977) Analytical Biochemistry T8:47-51). Specific cleavage
of the anilide bond liberates the fluorogenic AMC leaving group allowing for the simple

15  determination of cleavage rates for individual substrates. More recently, arrays (Lee, D., ef al.,
(1999) Bioorganic and Medicinal Chemistry Letters 9:1667-72) and positional-scanning libraries
(Rano, T.A., et al., (1997) Chemistry and Biology 4:149-55) of AMC peptide substrate libraries
have been employed to rapidly profile the N-terminal specificity of proteases by sampling a wide
range of substrates in a single experiment. Thus, one of skill in the art may readily evaluate an

20 array of peptide sequences to determine their utility in the present invention without resort to

undue experimentation.

{2) Hvdrazine Linkers (H)

In a second embodiment, the conjugate of the invention comprises a hydrazine

25  self-immolative linker, wherein the conjugate has the structure:
X, H—(L)y—D

wherein D, Ll, L4, and X* are as defined above and described further herein, and H is a linker
30  comprising the structure:
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The group AA'" represents a single amno acid or a plurality of am no
acids that are joined together by am de bonds. The am no acids may be
nat ural amyeozoagi@eeand/ or 10 unnatural a-am no acids. pOeURRRiHIFSN4
sequence (AAl). is functionally the am dification residue of a single
am no acid (when c=1) or a plurality of am no acids joined together
by am de bonds. The peptide of the current invention is selected for
directing enzyne-catal yzed cl eavage of the peptide by an enzyne in a
| ocation of interest in a biological system For exanple, for 15
conjugates that are targeted to a ceEJ using a targeting agent, and
then taken up by the cell, a pepti®@®B)s chosen that is cleaved by one
or nore |ysosomal proteases such that the a;g;idefis,gleaved

intracellularly within the | ysosone. THe n erR*% i nogaci ds within
the peptide can ra Jx. DUt), nor ef er gply éhere will be
2-8 amino acids, 2<6[AMino s or )7 4 gm acy sg%onprising

(Ag)e. Peptide sequenc sit e susceptjf bl e to cl eav ge by specific

20 enzynmes or cl assp¥ oR¥ehzypEs are wel IOknown in theQatt. Many
pepti de sequences that are cleaved by enzynes in the serum |iver,
gut, etc. are known in the art. An exenplary peptide sequence of the

i nvention include " ptide sequence that is cleaved by a protease.
The focus of the di'scussion that follows on the use of a
pr ot ease-sensitive sequeisae integef &omdl-atld;ty of illustrati on and does

not serve to limt the scgpf(p .25 the present invention. Wen the
enzy t hat cl eaves thgzﬁ p’ia is a protease, the linker generally
i ncl udes a peptide contahi’h aanahieaindgendetlygeidtedhion eepugonecoheistitg e

Cpeci 11 ot Ak beantwed SRicRPSRNeTye Phatar bR gteroats

prot eol yiide cl eavage. Many protease cl eavage sites are known in the
art, and these and 30 of her cleavage sites. can be includ in.the
linker noiety. See, e.§!s® t%&?&éﬁiew@ﬂel&nﬁb%e% caR Oégﬁ{’?‘ﬁk. and
Dunnigt at MahbadikdezdiiRbgenPdl: 254 (1994); Seidah et at Meth.
Enzynol . 244: 17% WO 26%5/112919PCT/1J82905/017804 (1994);
Thonberry, Meth. Enzynol 244: 615 R4994) R*\neber et at Meth. Enzynol
244: 595 (1994); Smith et at Meth.| Enzynmpl . : 412 (1994); Bouvier

et at Meth. Enzynot 248: 614 (;199m)], Har , in AWLO D PROTEI N
PRECURSOR | N DEVELOPMENT, AG N&TA 4
O

Dl SEASE, ed. Masters
et at pp. 190-198 (1994).

wherein n3 is 0 or 1, with the proviso that when 13 is 0, nz is not 0; and

ngis 1,2, or3,

15 wherein when I is a bond, n; is 3 and n3 is 1, D can not be
HaG CO,CHg
-
HA § OR
HO /
o
0 where R is Me or CH,- CHy-NMe;.

In one embodiment, the substitution on the phenyl ring is a para substitution. In preferred

embodiments, ny is 2, 3, or 4 or n; is 3. In preferred embodiments, np is 1. In preferred
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5The am no acids of the peptide sequence (AA') c are chosen based on
their suitability for selective enzymatic cl eavage by particul ar

nol ecul es swchoap2é9nor - associ at ed protease. The am no aer@s200$6dsiray
be natural or unnatural am no acids. They nay be in the L or the D
configuration. In one enbodi ment at |east three different am no acids
are used. In another enbodinent, only two am no acids are used. 10ln
a preferred enbodi nent, the peptide sequence (AAl)e is chosen based
on its ability to be cleaved by a | ysosonal proteases, non-limting
exanpl es of which include cathepsins B, C, D, H L and S. Preferably,
the peptembpedisegizshic e boni.peth dordbritiean th casednry the hagkhoge pyd tha adiagsat n
Binvitro i.ch can i i i o} ;
assays KIS s PRERHe i Bt et ia0n, Dbl QepiaNRAR EHRRANR lnker
sequenc apbidledvnge, ifer exnpleywiase ik bmdiny ss 21bnlanothertagpdss thel hdvaaie bipke, H,

t unor - associ at ed _pr ot.eas uch. as rotea tod

ext r acelFR R Kyo 'rsﬁn?rﬂ]%er?ﬂedc?}ﬁ Iag eﬁu r?ﬁsrupglé?ﬁg‘?aré%o%l- fé‘lﬂ%&{kg%ecgkgé%ﬁs
of Wi cgl iﬂ@ﬂug@}ed il,d[ﬂiﬂﬁéolzg:lvb gekeH fdasa 76&%’?3erm1ﬁﬁbiﬂlatﬁh tinlee) dr it fprmo$
a peptide to be ve y TQP or 10 can t est bng in vitro
pr ot easé TIERYH S“i@@%”%ﬂ%’ﬁl‘%r Apd £ faney e.redfglgﬂfp’fngﬁﬁ}é%ﬁsuﬁg uplh eavag®.
non- I i MyeRgle o£ASVBLES afbctdEPl thélgzsehentehnsed drblchaltae. Thes, depedieg
conjugates of the invention jinclude Val-C.t, Val-Lys, Phe-Lys

Lys- Lys,upap theprgie of gepvagy desirgds gpPopyigte Sigs F08 iy ,foﬁl%,“l’?’ﬁ‘gfeﬂgﬁé can be
Phe- N9- tosyls Arg, Phe-N9-nitro-Arg, Phe-Phe-Lys, D-Phe-Phelys,

A y-Phe-Lys, Leu-Ala-Leu, Ile-Ala-Leu, Val-Ala-Val, Al a-Leu-Al a-Leu
(SEQUID NGO 1), 13-Ala-Leu-Ala-Leu (SEQ ID NGO 2) and A y-Phe-Leu-Ay
(SEQ | D N v Bhberbd ﬁgtﬁfﬁigthﬁg%i des 25sequences are Val-Gt and

Val - Lys. n another enbodi ment, the am no acid | ocated the
cl osest to the drInpnesibodimcst, thelhydiaeige Hnlprcemnprisgs  dpnedivEsddwinigngf -
Ala, As As Gt i .Gy, lle, Leu, Lys, Met, Phe, Pro,
Ser, Tthk%PeWrgC(%@vghes?%& anot her enbodi ment, the anino
acid located the closest to the drug noiety is selected fromthe
group consisting of: Al a, As; Aspc(R s, Gn, 30 du, Ay, Ile, Leu,
Met, Phe, Pro, Ser, TFhr, Tip, Tyrji a

2 Vgl 2 Msz_at 24 )
2005/ 112919PCT1US200510178Q4 Pr ot pasep been\npl {jcated i n cancer
met astasis. |ncrease t hashs oTN| S kit e was
correlated with an inc e i lity toll methstgsizeli,n ny cancers.

Urokf't ase activates pRﬁsrlﬁ“n i

m pl asmi PogeR, WhichRi's ubi quitously
| ocat'ed in the extracellular space and its activation can cause the
degradation of the proteins in the extracellular matrix

In a preferred embodiment, ny is 2, 3, or 4. In another preferred embodiment, n; is 3.

Tn the above structure, each R** is a member independently selected from the group consisting of
H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl.
20  In one embodiment, each R* is independently H or a C; — Cs alkyl. In another embodiment,
each R* is independently H or a C; — Cs alkyl, more preferably H or CHs. In another
embodiment, at least one R** is a methyl group. In another embodiment, each Ra4 is H. Each

R** is selected to tailor the compounds steric effects and for altering solubility.

25 The 5-membered hydrazine linkers can undergo one or more cyclization reactions

that separate the drug from the linker, and can be described, for example, by:
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5 through which the netastasizing tunor cells invade. Plasm n can

al so activate the coll agenases thus pronoting the degradation of the
col I agen i wd fes/hasenent nenbrane surroundi ng the capil pariemoasdsos
| ynph systemthereby allowi ng tunor cells to invade into the target
ti ssues (Dano, et aL Adv. Cancer. Res., 44: 139 (1985)). Thus, it is
within the scope of the present invention to utilize as a linker a
pepti de sequence that is cleaved by urokinase. 10The invention al so
provi des the use of peptide sequences that are sensitive to cl eavage
by tryptases. Human nmast cells express at |east four distingt
tryptases, designated g ~J13I1, and 13111. These eﬂ%yﬂﬁéﬁpﬁe not
control |l ed by bl ood pl/asma pr ot ei nase inhibitors %ﬂdwonly cl eave a

f ew physi ol ogi cal sub.tr@tqg L 2yi%rq. The tryptase famdy of serine

proteases has been i ngl ifcafes R

inflammatory di se %ﬁgz wQIAN G
d

& yarpety of all Hegand,

Bt Q8 g because ofkzd5el evat ed
tryptase |levels fou In miolhgk”gb ﬂLJ qrnﬂﬁpatients Wt h these
di sorders. However, the eRact®fol e of tiryptase in the#ﬂg[ﬂgfhysiology

C

of disease remains to be delin&ated. The scope of biolo L
ftmctions and correspondi ng physigl ogi'cal consequences rypt ase
are substantially defined by their substrate specifid??ywm Lyptase is
a potent activator of pro-urokinase plasm nogen activator EuPA), t he
20 zynogen form of a protease associated with tunor netastasis and

20 zymgen form of _ tastasis and
testructi on of el i e RRe B BRPE AR TR i B

m gration, nmay be a function of tryptase activation of pro-urolcinase
pl asm nogen activator at the ﬁ4-P1 sequence Q; Pro- Ar g- Phe-Lys ( SEQ
I D NO 4) (StthcR, et al., Journal ofsijh?I 0gi | QCheni strly 269 (13):
9416-9419 (1904 Vasaatt e gst 1 na } 5 ur opepti de
that is i i 28t €¢H n the regul ation of vdascu Eerneabil¢¢w, is

al so cleaved by tryptase, primarjly at the Tbr-Arg-Leu-Arg (SEQ ID
NO 5) sequencé (Tam et al., AR J. Respir. Cel¥ Mt Biol. 3: 27-32
(1990)). The O-protein coupled receptor PAR-2 can be cl eaved and
activated by tryptase at the Ser-Lys-Gy-Arg (SEQ/ID NO 6) gsequence
to drive fibroblast proliferation, whereas the thieghiyr activatyd ~
receptor PAR-1 is inactivated by tryptase at the 30 Pro-Asn-AspHLys
(SEQ ID NO 7) sequence (Mdlino et aL, Journal ofyBiological d
Chem stry WD 2005/ 112919PCT/ US2005/ 017804 272(7): 4043-4049 (1997)).
Taken together, this evidence suggests acentral role for tryptase in
ti ssue renodeling as a consequence of difedgse. This|is consi st ent
with the profound changes observgd in t _¥el | - medi at ed

di sorders. One hall mark of chronicast n%rg?ﬁé? ﬁ@ﬁg-term
respiratory diseases is fibrosis and thickenilng of the underlying
tissges that could be 5the result of tryptase activation of its
physi'ol ogi cal targets. Sinmilarly, a series of° reports have shown

angi ogenési@zmententeddNBYA b ismaaikd Wit 2 Dimethll-welosic byid atifi yakiamevith

activit Xhigﬁsfq h3Rhe Brf&%?thjb%Dl\/IDA-Z,Z—dimethylmalonic acid ¢. Compound ¢ is reacted with

Boc-N-methyl hydrazine d in the presence of hydrogen to form DMDA-2,2-dimetylmalonic-
Boc-N-methylhydrazine e,

10
Six Membered Hydrazine Linkers

In another embodiment, the hydrazine linker comprises a 6-membered hydrazine

linker, wherein H comprises the structure:
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in a variety of cancers (Coussens et alL, CGenes and Devel opnent
13(11): 1382-97 (1999)); Takanam et alL, Cancer 88(12): 2686-92
(2000); Todlrdekabdes et al., Human Pat hol ogy 31(8): 95pcP680028060k;
Ri batti et al., International Journal of Cancer 85(2): 171-5 (2000)).
10Met hods are known in the art for evaluating whether a particul ar
prot ease cl eaves a sel ected peptide sequence. For exanple, the use of
7-am no-4-nethyl coumarin (AMC) fluorogenic peptide substrates is a
wel | -establ i shed nethod for the determi nation of protease specificity
(Zimerman, M, et al., (1977) Analytical Biochem stry 78:47-51).
Specific cleavage of the anilide bond |iberates the fluorogenic AMC

| eaving group allow ng for the sinpl- éﬁ deternlnatlon of cl eavage
rates for individual G &bn , arrays (Lee, D., et
aL, (1999) Bi oorgani Chemi s ry R%RR%% 9:1667-72) and
posi ti onal - scanni ng : 97 Chem stry
and Bi ol ogy 4:149-55 : N I i have been
enpl oyed to rapidly pr term nal specifig¢itysof proteases
by sanpling a w de raR hg#f ates in a spngl eREkperi nent. Thus,
one of skill in the art may readily evaluate an 20 array of peptide
sequences to determne their utility in the present invention wthout

resort tf djﬂgfé e ESREI BB A D Nin Reabat ﬂfu@iﬁé"' BachiFHK RlaSndohBer independently

In a secon odi nent, the con#&gate of the invention conprises a
hydr a%i nesle@Bddeif the greub sensisting philcsubstited @kﬂ wsebsiBd et cubgidnted o

structurg., h%ﬂ &]!El‘-s 4 rk&%teg hf_zteroa&f rlﬁ loBe Dnbddt meﬂtﬁa?]igﬁg 1§<i§1dé}feﬁde%§y Hora

def i ned above ereln [ i nKer
conpri si Gg- Chelksl fuetainez embyimean&ch RO Ys bReRnlspodEr016804s @mzmy@

Re4 Re4 ﬁ%ﬁaﬁ% y I?I%g CI-f\In.J[n %%r J;%%b dﬁgéit, at least one R** is a methyl group. In another

embodiment, each Ryq is H. Each R is selected to tailor the compounds steric effects and for

10  altering solubility. In a preferred embodiment, H comprises the structure:

24 Me
@A -~ M
In one embodiment, H comprises a geminal dimethyl substitution. In one embodiment of

15  the above structure, each R?* independently an H or a substituted or unsubstituted alkyl.

The 6-membered hydrazine linkers will undergo a cyclization reaction that

separates the drug from the linker, and can be described as:

R24 R24 24 o R JK’RV%RZ"'
N
4_{ 4 —_— i
X _(_L }ZU HNYN\RM
0
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00 wherein nl is an integer from1- 10; 5n2 is 0, 1, or 2;

each R24 is a nmenber independently selected fromthe group consisting
of H, subsWOwoEd28Pkyl, unsubstituted al kyl, substit ut8dT/US2005/017804
het er oal kyl , and unsubstituted heteroal kyl; and I
is either a bond (i.e., the bond between the carbon of the backbone
and 10t he adj acent nitrogen) or: R24124 0 wherein n3 is 0 or 1, with
the proviso that when n3 is 0, n2 is not 0; and n4 is 1, 2, or 3,
15wherein when | is a bond, nl is 3 and n2 is 1, D can not be where
Ris Me or CH2- CH2- NMe2. I n one enbodi ment, the substitution
on the phenyl ring is a para substitution. In preferred enbodi nents,
ni is 2, 3, or 4 ahAdmpleryIynthéticRoet Esripeshaitihposik opntbsred hidkdrsfthe | n

preferred .
mvention 1s:
8]
o HOAt, CPI | MeOH | 0O
> N e
N CH,ClL, ooz HN
v z N——N——=Boc
Cbz OH | H N——N——Boc
a b c |
5

The Cbz-protected dimethyl alanine a in solution with dichlormethane, was
reacted with HOAt, and CPI to form a Cbz-protected dimethylalanine hydrazine b. The

hydrazine b is deprotected by the action of methanol, forming compound ¢.

10  Other Hydrazine Linkers
It is conternplated that the invention comprises a linker having seven members.

This linker would likely not cyclize as quickly as the five or six membered linkers, but this may
be preferred for some drug-ligand conjugates. Similarly, the hydrazine linker may comprise two
six membered rings or a hydrazine linker having one six and one five membered cyclization
15  products. A five and seven membered linker as well as a six and seven membered linker are also
contemplated.
Another hydrazine structure, H, has the formula:

o}
R24
O
| o
N N
N ~
I 4q R24
R24

where qis 0, 1,2, 3, 4, 5, or 6; and
20 each R** is a member independently selected from the group consisting of
H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl.
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WO 2005/ 112919PCT/ US2005/ 017804 enbodi nents, | is a bond (i.e., the
bond between the carbon of the backbone and the adjacent nitrogen).

I n one aspgfaedNigeydrazine linker, H can forma 6- meppygtkhosHiltes
i mol ative |inker upon cl eavage, for exanple, when n3 is O and n4 is
2. I n another aspect, the hydrazine linker, H can formtwo
5-menbered self imol ative |inkers upon cleavage. In yet other
aspects, Hforns 5 a 5-nenbered self immolative linker, Hfornms a
7-menbered self imolative linker, or Hfornms a 5-nenbered self

imol ative |inker and a 6-nenbered self inmolative |inker,

cl eavageThislyerazine etrediure kavalegferm §ived $isc peepvymembersd ﬂ@gscﬁndtaﬁ‘gh?ﬂah g

f or med %B§ﬁ°§%§§%9 e?mh9ﬂ>mngﬁﬂﬁﬂﬂéﬁg%“p°” the rate of cl eavage

desired riate size ring-t formed upon cl eavage can be
sel ected. 10 Five Menbered Hydrazi ne Linkers I n one
enbodi ment, the hydrazine |inker conprises a 5-nenbered hydrazi ne
|l i nker, wherein H conprises the structure: In a preferred

enbodi mgd} Disilide I2akeds (JPr 4. I n another preferred enmbodi ment, ni is
3. In the above structure ﬁg? R24 | nenber |nde en YVoavabl

sel ected from t heligrbathes FRPEHRRY er§ﬁﬁgl?ﬁefﬁ‘t %?ﬂyc cavabie
unsubst i didifed dlij ltn oMoﬁﬁﬁne dhétﬁt@h@@% Wides &Botoxis dRftligatid eshpound

het er oal kyl . n one embodi ment, each 4 is independently H or a
Cl - %@Vﬂﬁlaswwfaﬁetof@?g@rﬁ%ﬁﬁ‘?fént each R24 is independently H or
a Cl - C3 alkyl, nore preferably Hor CH3. In another enbodi ment, at

| east one R24 is a nethyl group. In another enbodi nent, each R24 is

H Héch R24 is selected to tailor the conpounds steric effects and
for altering solubility. 25 5 nmenber.ed, hydrazi ne |inkers can
undergo one or nore cycli zxk JFﬁi lhat separate the drug from
the linker, and can be described exa WO 2005/ 11293p

wherein D, L', L*, and X* are as defined above and described further herein, and J is a disulfide
linker comprising a group having the structure:
15

wherein
each R?* is a member independently selected from the group consisting of
20  H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl;
each K is a member independently selected from the group consisting of
substituted alkyl, unsubstitated alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO, NRZR% NRZCOR?,
25 OCONRYR%, OCOR?, and OR*

wherein
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PCT/ US2005/ 017804  An exenplary synthetic route for preparing a five
menbered |inker of the inventionis: NICbz a BocN 112, Pd/C +

The Cbz- pr @icenbeH4WDA b is reacted with 2, 2-Di net hyl - nptpsRefehsha2
in solution with tbionyl chloride to forma

Cbz- DVDA- 2, 2-di et hyl mal onic acid c. Conpound c is reacted with
Boc- N-nmet hyl hydrazine d in the presence of hydrogen to form
DVDA- 2, 2- di et yl mal oni cBoc- N- net hyl hydrazine e. 10

R* and R? are independently selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl and unsubstituted heterocycloalkyl;

5 a is an integer of 0,1, 2, 3, or 4; and

d is an integer of 0, 1, 2, 3, 4, 5, or 6.

The aromatic ring of the disulfides linker may be substitated with one or more “K”
groups. A “K” group is a substituent on the aromatic ring that replaces a hydrogen otherwise
attached to one of the four non-substituted carbons that are part of the ring structure. The “K”

10  group may be a single atom, such as a halogen, or may be a multi-atom group, such as alkyl,
heteroalkyl, amino, nitro, hydroxy, alkoxy, haloalkyl, and cyano. Exemplary K substituents
independently include, but are not limited to, F, Cl, Br, I, NO;, OH, OCH;, NHCOCH;, N(CH;)z,
NHCOCF; and methyl. For “Ka”, a is an integer of 0, 1, 2, 3, or 4. In a specific embodiment, a
is 0.

15 In a preferred embodiment, the linker comprises an enzymatically cleavable

disulfide group of the following formula:

O R24 R24

S

4[4
X _QL P R24 24 dS
Ka
In this embodiment, the identities of L4, x4 p, and R?* are as described above, and
20 dis0,1,2,3,4,5,or6. Inaparticular embodiment, d is 1 or 2.

A more specific disulfide linker is shown in the formula below:

O
F‘,‘24\[\] 'j'ﬁf
R24 R4 ‘
s 7
O |
S k)\
Ka
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Si x Menbered Hydrazi ne Linkers I n anot her enbodi nent, the
hydrazi ne |inker conprises a 6-nenbered hydrazine |inker, wherein H
conpri ses w0y rReure: WO 2005/ 112919PCT/ US2005/ 017 804T/UBW0H017804
preferred enbodinent, mis 3. In the above structure, each R24 is a
menber independently 5 selected fromthe group consisting of H,
substituted al kyl, unsubstituted al kyl, substituted heteroal kyl, and
unsubstituted heteroallcyl. In one enbodi nent, each R24 is

i ndependently Hor a ClL - C6 alkyl. In another enbodi nent, each R24
is independently Hor a C1 - C3 alkyl, nore preferably Hor CH3. In
anot her enbodi nent, at |east one R24 is a nmethyl group. In another
enbodi ment, each. R2éekiSiclek bf R 4mbsdisehtas befdllbws:t ai | or the
conpounds steric effects and for 10 altering solubility. In a
preferred enbodi nent, H conprises the structure: I n one
enbodi nent, H conprises a gem nal dinethyl sgbstitution. In one

enbodi nent of 15 the above structure, qgﬁh R|24 ¢ndependently an H or
a substituted or unsubstitutedrat g3 . SN cgfyThe 6- nenber ed
hydrazi ne linkers will under ycl i,zati ¢n r&action that separates
the drug fromthe |inker, andygan g/ﬁ ¥bed as: p 24 NR24

5 Preferably, dis 1 or 2.

Another disulfide linker is shown in the formula below:

Ka

10

A specific example of this embodiment is as follows:

24
R O
R p24 R24 \"%1
S o
‘a%X}S/

Preferably, dis 1 or 2.

15 In various embodiments, the disulfides are ortho to the amine. In another specific

embodiment, a is 0. In preferred embodiments, R* is independently selected from H and CHs.
An exemplary synthetic route for preparing a disulfide linker of the invention is as

follows:
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rDs- HN Ny ?R24 0 WD 2005/ 112919PCT/ US2005/ 017804 An exenpl ary
synthetic route for preparing a six menbered |inker of the invention
I'S: 5  wo 20051112019 The Cbz-protected dinethyl al ani ne acrissebbilzs@n
wi t h di chl ornet hane, was reacted with HOAt, and CPlI to forma
Cbz-protected di nethyl al ani ne hydrazine b. The hydrazine b is
deprotected by the action of nethanol, form ng conmpound c. 10 O her
Hydr azi ne Li nkers It is contenplated that the invention
conprises a |inker having seven nenbers. This linker would |likely not
cyclize as quickly as the five or six nenbered |inkers, but this may
be preferred for some drug-1igand conj ygate Simlarly, the

hydr azi ne |inker nmay conprise two Si rings or a hydrazine
| i nker havi ng one six and one five nb§1ed cycllzatlon

0 Mcthanol

- J\X A N

/N NNeoH Sy HO b |

e I
reflux
Methanol
d AcCl ( e
¢ Methanol
N
NH

O

f

A solution of 3-mercaptopropionic acid a is reacted with aldrithiol-2 to form 3-
methyl benzothiazolium iodide b. 3-methylbenzothiazolium iodide ¢ is reacted with— sodium
5  hydroxide to form compound d. A solution of compound d with methanol is further reacted with
compound b to form compound e. Compound e deprotected by the action of acetyl chloride and
methanol forming compound f.
The drug-ligand conjugate of the current invention may optionally contain two or
more linkers. These linkers may be the same or different. For example, a peptidyl linker may be

10  used to comnect the drug to the ligand and a second peptidyl linker may attach a diagnostic agent
the complex. Alternatively, any of a peptidyl, hydrazine, or disulfide linker may connect the
drug and ligand complex and any of a peptidyl, hydrazine, or disulfide linker may attach a
diagnostic agent to the complex. Other uses for additional linkers include linking analytical
agents, biomolecules, targeting agents, and detectable labels to the drug-ligand complex.

15 Also within the scope of the present invention are compounds of the invention
that are poly- or multi-valent species, including, for example, species such as dimers, trimers,
tetramers and higher homologs of the compounds of the invention or reactive analogues thereof.
The poly- and multi-valent species can be assembled from a single species or more than one

species of the inventien. For example, a dimeric construct can be “homo-dimeric” or
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15 products. A five and seven nmenbered |inker as well as a six and
seven nenbered |inker are al so contenpl ated. Another hydrazine
struct ur e, wid 20bsisi2z91ibe fornula: where q is 0, 1,2, 3, 4pchpsmos/érsand
20each R24 is a nenber independently selected fromthe group
consisting of H substituted al kyl, unsubstituted al kyl, substituted
het er oal kyl , and unsubstituted heteroallcyl. WO

2005/ 112919PCT/ US2005/ 017804 Thi s hydrazine structure can also form
five-, six-, or seven-nenbered rings and addi ti onal conponents can be
added to form mul ti ple rings. (3). Di,sul fide L|n er.s

In yet SheseRernesRE OHPTRRYE: poéllhémii Pwiékval%ﬁwfrg% %%HF@%%“B%P? the

cl eavablig g G, 'rQ&uQé ﬁﬁ'ﬂbgué theRBE 1 ROLATE R olidoBRrib BMRINhaR Prmesotes
a CytOtOXIC ug-l ga onpound "havi ng a structure accordin

For nul a (8g., n@ylxsing, d(eatraau) hydy«zmﬂbyh styred) anglyileg Jiep a9 within fheacopaﬁé%mreé%
as defined a00vie.ahthed6RaGE ! gﬁaﬁly?ﬂ%ﬂbﬁﬁﬂk B 1]1&@!9% a? &F réﬂcﬁb’é ditel €or

| i nker conprising a group aV|ng e structure:
5 attaching compounds of the invention). Moreover, the framework can be denvauzed with a

single species of the invention or more than one specics of the invention.

Moreover, the present invention includes compounds that are functionalized to
afford compounds having water-solubility that is enhanced relative to analogous compounds that
are not similarly functionalized. Thus, any of the substituents set forth herein can be replaced

10  with analogous radicals that have enhanced water solubility. For example, it is within the scope
of the invention to, for example, replace a hydroxyl group with a diol, or an amine with a
quaternary amine, hydroxy amine or similar more water-soluble moiety. In a preferred
embodiment, additional water solubility is imparted by substitution at a site not essential for the
activity towards the ion channel of the compounds set forth herein with a moiety that enhances

15  the water solubility of the parent compounds. Methods of enhancing the water-solubility of
organic compounds are known in the art. Such methods include, but are not limited to,
functionalizing an organic nucleus with a permanently charged moiety, e.g., quaternary
ammonium, or a group that is charged at a physiologically relevant pH, e.g. carboxylic acid,
amine. Other methods include, appending to the organic nucleus hydroxyl- or amine-containing

20  groups, e.g. alcohols, polyols, polyethers, and the like. Representative examples include, but are
not limited to, polylysine, polyethyleneimine, poly(ethyleneglycol) and poly(propyleneglycol).
Suitable functionalization chemistries and strategies for these compounds are known in the art.
See, for example, Dunn, R.L., et al., Eds. POLYMERIC DRUGS AND DRUG DELIVERY SYSTEMS,
ACS Symposium Series Vol. 469, American Chemical Society, Washington, D.C. 1991.

25
DRUGS

Drugs, depicted as “D” herein, are provided in the current invention as part of a
drug-ligand conjugate where the drug is linked to a ligand through either a peptidyl, hydrazine,
or disulfide linker. The drug must possess a desired biological activity and contain a reactive

30  functional group in order to link to the ligand. The desired biological activity includes the

diagnosis, cure, mitigation, treatment, or prevention of disease in an animal such as a human.
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wherein each R24 is a nmenber independently selected fromthe group
consisting of 20H, substituted alkyl, unsubstituted alkyl,

subst i tut edgmberioabkyl , and unsubstituted heteroal kyl ; per/us200s/017804
each K is a nenber independently selected fromthe group consisting
of substituted alkyl, unsubstituted alkyl, substituted heteroallcyl,
unsubstituted heteroallcyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted

het er ocycl oal | cyl, unsubstituted heterocycl oal kyl, hal ogen, NOZ2,
NR21R22, NR210DR22, 25 OOONR21R22, 000R21, and OR21 wherein WD
2005/ 117B18RCTHgSR00BS G peeled reactive functional group, the tergd'fryec refere torghemicals
| ndependent | el e r QA: . | SEAF : ;& ut ed
eyt e ik et (i B RSP R HORBRIC | e
het er oal ltmacepis bf theUstledsStytes, oviofiglad NationabBoraulary, oz aysupplement thereof

het eroaryl , unsubstituted hetergaryl ., |
and uns L%‘?ﬂpraaﬁf g‘&‘gﬁ%rf 5‘?@%%’1-‘15%[ l%y Is%émggﬂlég? %%fe%é%c?eg%’g?{t) g{mp%mié @%%lg%]?ooé{ i
4 f ?hrsd g:_néiﬁtla?_ecé bpiedES. Fabd @nd ]é)mg%dn&nisﬂratidﬁ, (FDA).BNewTiregeare heing continpally
o] e disulfides |inker ma ubstit.uted wth.on nmore " K"
groups. KMEISCHYYH aqr&gleéelgﬂ%sﬂqﬁtt%eﬂfseﬂ ¥ Oﬁpl@%@? @at(r)tlﬁ?\sﬁ h éif'!és may
it R el

-substituted carbons at are part the ring structure, The, "K'
10 group may be anﬁﬁgﬂém§F8W¥ggweﬁuﬁgﬁ%P%QP%@%ﬁ,°ﬁ¥mﬁﬂ§mﬁ%hﬁh°£ﬂ&
nul ti-at WRarboW Pl AfhfdekYdnd KBRh&! Qb Yloferrdifit@tioihl Bfodps MylddoOXY,
al koxy, haloallcyl, and cyano. Exenplary K substiLuentiuinde?endently
i ncl ifble, hydeaxylss erimasy of seapidaty amgnespsulibydrylsand carbagapic agl fungpppel groups.
NHCOCH3, . . : oxvi$@nri ' ' 0,
Lo, BN fror N R A S e 5oxs S oriy b R0l Alhesahd

carboxylic acid functional groups. The drug must have at least one, but may have 2, 3,4, 5, 6 or

more reactive functional groups. Additionally, a self-immolative spacer, 1!, may be
incorporated between the reactive functional group of the drug and the peptide, hydrazine or
15  disulfide linker.

The drug-ligand conjugate is effective for the usual purposes for which the
corresponding drugs are effective, but have superior efficacy because of the ability, inherent in
the ligand, to transport the drug to the desired cell where it is of particular benefit.

Exemplary drugs include proteins, peptides, and small molecule drugs containing

20  afunctional group for linkage to the ligand. More specifically, these drags include, for example,
the enzyme inhibitors such as dihydrofolate reductase inhibitors, and thymidylate synthase
inhibitors, DNA intercalators, DNA cleavers, topoisomerase inhibitors, the anthracycline family
of drugs, the vinca drugs, the mitor}lycins, the bleomycins, the cytotoxic nucleosides, the
pteridine family of drugs, diynenes, the podophyllotoxins, differentiation inducers, and taxols.

25 Preferred drugs of the current invention include cytotoxic drugs useful in cancer
therapy and other small molecules, proteins or polypeptides with desired biological activity, such
as a toxin. The drug may be selected to be activated at a tumor cells by conjugation to a tumor-
specific ligand. These fumor specific drug-ligand conjugates have tumor specificity arising from
the specificity of the ligand. Examples of this are drug-ligand conjugates that are highly

30  selective substrates for tumor specific enzymes, where these enzymes are present in the

proximity of the tumor in sufficient amouats to generate cytotoxic levels of free drug in the
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15In a preferred enbodi nent, the |inker conprises an enzymatically

cl eavabl e di sulfide group of the follow ng fornula: Ka

I n this enbodioaene9idthe identities of L4, X4, p, and R PAT/HFWHE 7804
descri bed above, and 20d is O, 1, 2, 3, 4, 5 or 6. In a particular
enbodinment, d is 1 or 2. A nore specific disulfide linker is shown in
the fornula below 0 R24 R24 Z.. K, WO 2005/112919PCT/ U52005/ 017804
A specific exanple of this enbodinent is as foll ows:

vicinity of the tumor. One advantage of these tumor-specific drug-ligand complexes is that they
are stable to adventitious proteases in the human serum. Another advantage of the drug-ligand
complex is that they are less toxic than the corresponding free drug; additionally, the specificity
of the complex may allow for lower overall concentrations to be used relative to the free drug

5  since the increased specificity will result in a higher percentage of the complex to be present at

the tumor site.

Cytotoxins
Cytotoxic drugs useful in the current invention include, for example,

10  duocarmycins and CC-~1065, and analogues thereof, including CBI (1,2,9,9a-
tetrahydrocyclopropafclbenz[e]indol-4-one)-based analogues, MCBI (7-methoxy-1,2,9,9a-tetra-
hydrocyclopropa[c]benz[e]indol-4-one)-based analogues and CCBI (7-cyano-1,2,9,9a-tetra-
hydrocyclo-propalcibenz[e]-indol-4-one)-based analogues of the duocarmycing and CC-1065,
doxorubicin and doxorubicin conjugates such as morpholino-doxorubicin and cyanomorpholino-

15  doxorubicin, dolastatins such as dolestatin-10, combretastatin, calicheamicin, maytansine,
maytansine analogs, DM-1, auristatin E, auristatin EB (AEB), auristatin EFP (AEFDP),
monomethy] auristatin E (MMARE), 5-benzoylvaleric acid-AE ester (AEVB), tubulysins,
disorazole, epothilones , Paclitaxel, docetaxel, SN-38, Topotecan, rhizoxin, echinomycin,
colchicine, vinblastin, vindesine, estramustine, cemadotin, eleutherobin, methotrexate,

20  methopterin, dichloromethotrexate, 5-fluorouracil, 6-mercaptopurine, cytosine arabinoside,
melphalan, leurosine, leurosideine, actinomycin, daunorubicin and daunorubicin conjugates,
mitomyein C, mitomycin A, carminomycin, aminopterin, tallysomycin, podophyllotoxin and
podophyllotoxin derivatives such as etoposide or etoposide phosphate, vincristine, taxol, taxotere
retinoic acid, butyric acid, N® -acetyl spermidine, camptothecin, and their analogues. Other

25  known drugs may be modified in order to provide a functional group for conjugation to the linker
described herein, Such chemical modification is known in the art.

Preferred cytotoxins for use in the current invention include: duocarmycins and
CC-1065, and CCBl-based and MCBI-based analogues thereof, morpholino-doxorubicin,
cyanomorpholino-doxorubicin, dolastatin-10, combretastatin, calicheamicin, maytansine, DM-1,

30 aurstatin E, AEB, AEFP, MMAGE, Tubulysin A, Disorazole, epothilone A and epothilone B.
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R24 R24 0 R24 Al SPreferably, d is 1 or 2. Another disulfide I|inker
I's shown in the formula below. 10 A specific exanple of this

embodi ment wigSo@sikAbl ows:  Preferably, dis 1 or 2. 15I -
enbodi ments, the disulfides are ortho to the amne. In g%%?%@?Mﬁﬂm4

specific enbodiment, a is 0. In preferred enbodi ments, R24 is
i ndependently selected fromH and CH3. An exenplary synthetic route
for preparing a disulfide |inker of the invention is as foll ows:

Particularly preferred cytotoxins of the present invention are active, potent
duocarmycin derivatives and CC-1065. The parent agents are exceptionally potent antitumor
antibiotics that derive their biological effects through the reversible, stereoelectronically
controlled sequence selective alkylation of DNA (Boger et al. J. Org. Chem. 55: 4499 (1990);

5  Boger et al. J. Am. Chem. Soc. 112: 8961 (1990); Boger et al.,, J. Am. Chem. Soc. 113: 6645
(1991); Boger et al. J. Am. Chem. Soc. 115: 9872 (1993); Boger et al., Bioorg. Med. Chem. Lett.
2: 759 (1992)). Subsequent to the initial disclosure of the duocarmycins, extensive efforts have
been devoted to elucidating the DNA alkylation selectivity of the duocarmycins and its structural
origin.
10 A particularly preferred aspect of the current invention provides a cytotoxic

compound having a structure according to Formula 7:

5]
R R7
Rs R4I
N R*
X E G RS
R® ' )

in which ring system A is 2 member selected from substituted or unsubstituted aryl substituted or
unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl groups. Exemplary

15  ring systems include phenyl and pyrrole,

The symbols E and G are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single bond or E and
G are optionally joined to form a ring system selected from substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl.

20 The symbol X represents a member selected fiom O, S and NR®. R®isa
member selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, and acyl.

The symbol R® represents a member selected from (=0), SR, NHR'' and OR"),
in which R!! is H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
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WO 200/ 112919PCUUS2005/ 017804 A sol ution of 3-mercaptopropionic
acid ais reacted with aldrithl-2 to form 3- nmethyl benzothiazolium
| odi de b. @romodmibdienzot hi azoliumiodide ¢ is reacted wechusmasazd
hydr oxi de to form conpound d. A solution of conpound d with methanol
is further reacted with conpound b to form conpound e. Conpound e
deprotected by the action of acetyl chloride and nethanol form ng
compound f. The drug-ligand conjugate of the current

i nvention may optionally contain two or nore linkers. These |inkers

may be the sanme or different. For e ' |
10" used drbonbaisectohomEhaie b GO K OB CREE S P BRAF
l'i nker f&b&@}]ﬁkaﬁh, SR 4i,RGR0GI Y agR Ny ndbhR REDMY, exd R AliddepetdbhtiiekhrescRilH,
of a peptidyl, hydrazine, or disulfide |Iinker may connect the dr ug
?_ndkl | ganlestipuriramsubsiituted glioh sebspdioaynsubsijaedbsivaliodand subgiipiede

I nker : &t ; ; i
i 11 o B B R o aee
a f;‘ rAI gét i g zﬁ’_@elmdﬁue anidnalbtjeiveditol fornh abidisgiuted o esubstitged heserprycloghsyl 1ng

so wi thin t.he.scqgpe .of the ' | -t h

ovent | oA pvias EOBaG 6 it BRERER.cop Rl b Blche FRTRRUACEORE o e
exanpl e m&petR BsR'S us R bandhdimies, cldaveablesgroupewitlamis strughvde.hi gher

thercof. The pol vt dud bdnd R B EhagRBntaak S o B aHER L of
si ngl e SROWsBS eI kbstithidd @ MAsubREtGied sryh bulistitntddror amdubgitutedbeteroaryl,
examl e, a d reric constiuct can he "hom: di relpeiOkc iR
OC(O)NRPRY, OC(0)OR', C(O)RY, SRY, ORY, CRP=NR', and O(CHz)uN(CHj),, wherein
1n is an integer from 1 to 20. R'® and R*® independently represent H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl and substituted or
15  unsubstituted peptidyl, wherein R and R together with the nitrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system
having from 4 to 6 members, optionally containing two or more heteroatoms. One exemplarly
structure is aniline.
R4, R*,R% R™, R“, Rlz, RB, RP and R optionally contain one or more
20 cleaveable groups within their structure. Exemplary cleaveable groups include, but are not
limited to peptides, amino acids, hydrazines, and disulfides.
At least one of R, RZ RB RP and R s used to join the drug to a linker of the
present invention, as described herein, for example to L, if present or to F, H, or I.
In a still further exemplary embodiment, at least one of R R”,R3, R, RY R,
25 R™ RY and R bears a reactive group appropriate for conjugating the compound. Ina further
exemplary embodiment, R} R*, R’ R”, R R® RE, RY and RS are independently selected
from H, substituted alky] and substituted heteroalkyl and have a reactive functional group at the
free terminus of the alkyl or heteroalkyl moiety. One or more of RY, R*, R%, R*, R, R”2, R”,
R and R'® may be conjugated to another species, e.g, targeting agent, detectable lab el, solid

30 support, ete.
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"heterodi meric." Mreover, poly- and nmulti-valent constructs in which
a conpound of the invention or a reactive anal ogue thereof, is
attached twoemosiiegeneric or polyneric framework (e.q.,PQDUSI0pS01ME04
dextran, hydroxyethyl starch and the like) are within the scope of
the present invention. The framework is preferably pol yfunctional
(i.e. having an array of reactive sites for 5 attachi ng conpounds of
the invention). Moireover, the framework can be derivatized with a
singl e species of the invention or nore than one species of the

i nventi on. Mor eover, the present invent i,Nc 5 16
conpounds that arfs Wﬁ%@%éﬁtlf&oéﬂm?ég&?s’?‘ﬂ? erE‘cS‘nffg agiea té’\]}igﬁgﬁ and R

wat er - s %rH@HJeE L ¥ea{:mtfm'1c§mﬁdl ARG Sflat @il dakl B¢ b QorapeletOTd lasboﬁd)hﬁrwemldhe
that aré simlarly functionalized. Thus, an of the s cg.%?gt
set for titughed enmhmmlmler &b pmeEEriagy vwwnamwlb\y & at 1gg5f g ave
enhanced wat er X AT thor shdoidsSat Wakthind of RE 288 Rfds oinoldhe
inventi S?im]f%ses? é?(%t'wteg%thg%llgace a h§dﬁo§<y group with a diol, or
an api nﬁlat\/lstclbaaedh}ea:nemmq am ne, hydroxy am ne or-simlar nore

wat er - sol ubl e noi ln a LITBite of A0k ITONAL Riaker
solubility is inp r%/ %exe L%a?%{n%ﬁ%ﬁﬁg%qa s(?}%ee0 not essential for
the activity towards the ion channel«of RHe conpounds set forth
herein with a noiety that enhapteg he water solubility of the
glthe water-solubility of

parent conpounds. Methods "t €Rhan
organi ¢ conpounds are known ji,n #he aft. Such methods include, but are
not limted to, functionaliZfng an gxigani ¢ nucleus with a Rgy. manent |y
charged nmoiety, e.g., quaternary anmonium or a group that is charged

at a phygremagd g ahd s}ynibelseifaaﬁﬂ ZhHpresery meumetsom@beraiea@ gtlectedifiom OCR #nsh
met hods ﬁé&?' ude, appq st 0 ,_‘b&pg}%r Oﬁe ec{?aH‘f L&t JJXQ{ ¥b ungﬁbsntuted

am ne-c polyol’s, yet ers,
the 1l k%ucyﬁ%%ﬁﬁﬁén cﬁ:ﬁmmsﬁmmbte@aﬂ@p lsuhdﬁt;uteﬁlwt umubsuwcd ¢rvhsubeﬁtuted or

lyl | 'yet hyl
pol ¥ ﬁfag&béﬁé@ﬁ%@wffﬁ%h&%%wﬁ ‘phevTo R aRe I ee R N
strat egl}%ﬁﬁ ﬁ'ﬂm@b RO aC@)RHOSK'? onORNe with the pisdso tharat least one

exanpl e gL, Eds. POLYMERI C DRUGS VERY
SYSTENBS,onaG8R Rrpo%u mﬁRéequ%lsW llﬂ%‘g/fEEWFéWU&ﬁ%ﬂ&ﬁD?g%%%%?n

Vashi ngton, D.C 30925 IREIR independently repreﬁlﬂ@lbstltﬁiecﬂ) bmlﬁﬁbsaﬂltédD'
herein, are provided’n the current 1nvention as

r UGl | gl ssbuigheramthettatod eterrlkgl Pbeh ARG SRS S ST
o e AR Rt el 1%h£%te<951 ot etk @ballofl bl iaGd LISt

possess ‘& d&si e activity and contain a reactive 3
funct i onadsutgtimtyd peptidyl, ddzeram)R Piang Rf Gogatest witgdhrpitragse afpayioywych they are

bi ol ogi cal, 1-8 agt | Voé{?éml Cclml{e cfgl]ﬁ‘? gibggtﬂ&a'o?uns%'é’tﬁ;teﬂétér&?y’blo@ﬂkyl ring syst%

treat rrerﬂ Isease 1n an ani mal such as a human.
2005/ 112&1:&@%&4&2&@%9&5 8pdoiElysontsioing drig opmoiethelgrpatoie with igdroviso

reactlvefu cti upsr t 4 erm r.

r ecotthi Zbe cﬁ? t‘fé%mgl?? B&?{: POtLlfil #@5” ?ﬂ(ﬁﬁ\ﬁ{zpﬂ*gﬁiﬁgfg%gge?resem

of fi ci al spHgBARAL e synfﬂwmlﬁmm‘r a1sefen¢dnﬁaamh$ gouBtsat ogh fork ‘ohd R 'alnus
Nat onal For mul ary, or S ement f Exe

f OI’![ h i nfor pranmis ét?;%W&llﬂmgh . up‘&é‘feé?rgsr‘?ﬁtem‘(figﬁﬁ{? toa}?{%%gé & e g%‘é%

5 maint %H%%f@&é e He1§1 h&@;@dyﬁe@n@@y@em ﬁnhﬁmb&amly(dﬁﬁ)ﬁ@ inkhibin serles,

drugs are belng con |nual elng di scover ed d. and th
present onnfasadiring %Pmblﬂ%@nt“ﬁ@ta lpgis M ?FéWe&rlﬁa’é’ ebogflg‘gﬁ ’Qwa}n&l Hicer
' ”g fﬁesf‘r”egﬁa e %Qxﬂfk?mq ng}eg&@%ﬂ@mﬁ’ew of REhabstitenBittas ENRETriRSh.

Pr unc’t| ona Include primary or secondary am nes,
hydroxylmbsts:uéﬁt.hydryls carboxyls al dehydes, and ketones. More

preferred functi Or}t@'is ggnqéig %oﬂmﬂl&gﬁ either present or absent. When Réis present, R® and
R’ are joined to form a cyclopropyl ring. R” is CH-X' or~CHy-. When R is ~CH,- itis a
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10 hydroxyls, primary or secondary am nes, sulfhydryls and carboxylic
acid functional groups. Even nore preferred functional groups include
hydr oxyl s, wiyJoi8{1¥o@nNd secondary am nes and carboxylic pgtsls005/017804
functional groups. The drug nust have at | east one, but nmay have 2,
3, 4, 5 6 or nore reactive functional groups. Additionally, a

sel f-imml ative spacer, 1,1, may be incorporated between the reactive
functional group of the drug and the peptide, hydrazine or

15di sul fi de linker. The drug-ligand conjugate is effective
for the usual purposes for which the corresponding drugs are

ef f ect i vampoudnt hithe cypalpreepape ring.f Testyybbb¥ aighissesfs a lpayinggroyn pch as a

i nherent, in t |.i ga t 4B ) 1.he; 8¢, £&hhner
wher e itha?°§e]6;}§ ﬁ)‘g{ra?l %ﬁtflaép%'e%:%%t% 8%&%53’?3 ﬁéél}ésa]?igﬂlc udg pr ot ei lr%
pept i desthatalaek worRiolatarihl peindipleclofinpemipaintadinné.ng 20 a functional group

for linkage to the,ligand. Moure ecifically. t.h i !xfgﬁam
for exanple, the gﬁ?ﬁ © |‘B’lﬂ%ﬁ%m§ﬁ% %%e%%ﬁgﬁ%ﬁqg#gﬁiléﬁgt AL
i nhi bsl t Odr%.or Bidek ddayerio Mils’ah@atﬁ))d{]ﬁﬂgasmaj wﬂmﬁmmx FThuHNAg isﬂnﬂowr?adualln ay thpse
DNA cl eavers, topoi sonerase inhibitors, .the anthracycline famly ..
of dr ugss,etfoﬁhbﬁbméllddrenﬁﬁfg,sn?weﬁﬂ%wgfe SERrE 0&?@3?’%%49 's, the
cytot oxi ¢ nucl eosides, "thespteridine famly of .grugs, diynenes, the
podophyl I otwdris, diff€rentiation inducers,~dnd taxols. 25 Preferred
drugs of the current i i o THhel ude cyt ot §%7 6/dr ugs useful in
cancer therapy and @4 =2 ns\or pol ypepti des
w th desired biol ogical IMity, sueh as a toxi The drug may be
selected to be activated at \a tunor cells by conjﬂg\gati on to a
tumor-specific |igand. Thesé€~tunor specific drug-t7gand ¢®hj ugates
have tunor specificity arising from.the fi.Cl ; j

;1? %néi,eﬂugi ¥exgbo mert rm&asﬁvggﬁ Ahfs% sﬁ%tﬂ{’ﬁ% %ﬁ;}éﬂé}%@ﬂgd

i
Exanpl es of this qr gand conju that are

sel ect i vghesyllblr RigSsybtom A smmefesblcibitiouehaijines, or woer @k drowesubstityontssas

are Presen n the pr.aximt f the tunor.in.suffi.ci .S 40
genet®t et %ﬂ"‘:]i‘t“b Qﬁe(‘?e"”él@@ssseﬁ%n%ﬁéeén' g[Pl?Be Prsiered em]mlmeﬁ% o BNy i
2005/ 112@49R6E4 WRRAQD! Blrk&B4xi6ietyi ty of the tunor. One advant age of
t hese tunor-specific drug-ligand conpl exes.is that they are st o]
adventitious prot &hapdhergxg ﬂﬁﬁ?&ﬂ%?ﬁﬁﬂe ’Wﬁa‘?%’é?f"‘é{ﬂﬁia?n%]é’su‘lé‘f% t%tk'ﬁgta
drug- | i 9gRdneomeb@ineits Fbhalla ey are less toxic than the

correspondi ng free grug; addi,tional Iy, the specificity of the conplex
may all ow for |ower overall Feonceptrations to be used relative to the

free drug 5 since the increaged ecificity will result in a higher

percentage of the conplex 4 be prsesent at the tunor site.
R

R® (10).

15  In this embodiment, the identities of the radicals R3, R* R®, RS, R%, R®, R7 and X are
substantially as described above. The symbol Z is a member independently selected from O, S
and NR*, The symbol R*® represents a member selected from H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, and acyl. Each R* is independently selected.

The symbol R represents I, substituted or unsubstituted lower alkyl, or C(O)R® or CO,RE,. R®is

20 amember selected from substituted alkyl, unsubstituted alkyl, NR'R®, NR°NHR and OR®. R’
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Cyt ot oxi ns Cytotoxic drugs useful in the current invention include,
for exanple, 10 duocarnycins and CC- 1065, and anal ogues t hereof,

i ncl udi ng & 2005/112919 _ PCT/US2005/017804
(1,2,9, 9at et rahydrocycl opropa[ ei benz[ e] rndol - 4- one) - based anal ogues,

MCBI (7-met hoxy-1,2,9,9a-tetra-

hydr ocycl opropa[ c] benz[ e] i ndol- 4- one) - based anal ogues and CCB
(7-cyano-1, 2,9, 9a-tetrahydrocycl o- propa c] benz[ e] -i ndol- 4-one) - based
anal ogues of the duocarnycins and CC- 1065, doxorubicin and

doxor ubi cin conjugates such as nor phol i no-doxor ubi ci n._and

eyanonoephBl’iarmindepserisndy sabectsid fromyB) %ﬁt&'ﬁ?ﬁ’a er %E%n%ed@gfyé apd;gubsfingted or
conbret ast a é fifled ﬁ&‘l:ljog.pﬁ FIEE?& %alBgsﬂﬁ-fiBﬂu'B&ltut@@Mf PHshsh it awedSkyl Divkisl,

auristathh auri st auristatin REP (ABET' ), npnonethyl

aur i st atgeirerdly(phafERd tha-ven B%}d substuwtecbalbidi igisAthes thep g perfimoippliyl, e.g., CFs.
tubulys nsﬂere%}bi ! aZP lReCsm ﬁl%gt{}ute&) Bﬁil ST'heE&? {Hetsﬁ’agﬁ{'u’tlm? %ql%E éﬁﬁbgenaﬂi Afdther

Topot ec nonyci n, i cine, vinblastin, vindesine,
est raﬁuiﬁxb&ﬁmeﬁtﬁnhﬁ@huﬁsubait&md dleylobi n, net hotrexate, 20 nethopterin,

di chl or onet hotrep&ﬁ 15&??5“ (?V(r?g r%% éag rrerc ﬁ%og riga'viﬁtﬁfglrr%is%lude

ar abi nosi de eUr o i no
daunor Ul £dcfn@Hihika ts) Bkl Bérs) 22ideq Rjligid &&:rs mgt,(aﬂwmulfo@,l amylstdfmpylb,n A,

car m nomyci n, _anaha pt e tall n do X n i
odophy KGBRisALA P FrBLs R A e Rt bl e ss a1 o
vi nci i st BEnatdd@sRlpoudt@XOE e&&lafegtﬂoﬂﬁla@es,a@dsﬁlate@%ﬂ thedikac Pai;txcﬁl& ham'gemsyl

sper m di ne, canpt ot heC| n, and their_an % ﬁe% E%%S known drugs
may 1Be meefillids deaving gequge ateFe ChitghBrd eThe pithesg and, piher Jeaving groups

conj uga EbrldRio8é R3-wifRucth amtnscoalth £ skill in th
nodi fi C%H&B%ﬁ }OEQB\%IB#I%SCQ?%CP%W ef gr r edWl to?om n@ﬁ ;S;I)s\%sﬂl nmt hee

current aitriseenfor examiptes Megd: T, A0V 6NEERQRRHANGHIEMETRYp &t B
and MCBle asl%jz %gﬂi Kald " gﬁ{; ANITROREAGL G P RERKAITTONS, 2nd Edition,

cyanormrp hoI' i 1o | cin, astatin-10, conbretastatirt,
cal i cheaxnadnmp Pmag;tlmmswﬂb aniWatle LG COMPENRIEN PR ORGANESYNREEFS METHADAE,

Tub i Di sorazol epot hil one A and epothilone B. WO
200 i@fﬁ?f 1%%9 Particularly preferred

cyt ot OXI ns of t helnmn@sanplammémﬂmt Rlie ametténnecictpotieines GRSEhr Ay e fusther
ant  { amTEHEVPRETEER, Rt HaR PVl AT Bial gy ARG GIBL I RaRERt A
the rever&hilyrefsira ooet dkflremupdaCHy narstill diotled embajirert.R 'S8 COEHy end
al kyl at i qn O£I DNA (Boger et al. J. Org. Chem 55: 4499 (1990);
20 In yet another exemplary embodiment, R, R¥ R’ and R> are members
independently selected from H, halogen, NI, OMe, O(CH,),N(Me); and NO.

Tn one embodiment, the drog is selected such that the leaving group Xlisa
member selected from the group consisting of halogen, alkylsulfonyl, arylsulfonyl, and azide. In
another embodiment, Z is O. In certain embodiments, R! may be CO,CH; or R? may be CHs;

25  additionally, R! may be CO,CHj, and R? may be CH;. One of R* R*,Ror R* may be
C(O)RY and the other three of R* R*, R%and R> are H. Additionally, at least one of RY,RY, R®
and R> may be other than a member selected from H and OCHs, In one embodiment, R4, R4’, R’
and R® are members independently selected from H, halogen, NHa, O(CHz),N(Me), and NO;.
In a preferred embodiment, one of R*, R, R’ or R* is O(CH,);N(Me); and the
30  others of R*, R*, R® and R® are . In another embodiment, R” is CH,-X' where XlisF, Clor

Br and R® is absent.
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5 Boger et at J. Am Chem Soc. 112: 8961 (1990); Boger et at, J Am
Chem Soc. 113: 6645 (1991); Boger et at J. Am Chem Soc. 115: 9872
(1993); Bo@gyofdn113419 Bioorg. Med. Chem Lett. 2: 759 (1B8R)s2005/017804
Subsequent to the initial disclosure of the duocarmycins, extensive
efforts have been devoted to elucidating the DNA al kyl ati on
selectivity of the duocarnycins and its structural origin. 10A
particularly preferred aspect of the current invention provides a
cyt ot oxi ¢ conpound having a structure according to Fornula 7: (7) in
which ring systemA is a nmenber selected fromsubstituted or
unsubstitut ed arylh ystdethet encelany erobrsliment theinsentiga peyvisies gampaygds having
substituted or =su t prycloal I cyl groups. Exenplary 15
ring sy8f ﬁc‘ioﬂdneg{oh#ejn dlati‘i)éf‘?pyrrol e. The synbols E and
G are i ndependdrla |y 8' E'Ct ed fromH, substitutgd or unsubstituted
al kyl, substituted g fh3ubstituted heteroal Kyl )& % oatorn, a
single bond oruK and G are optionally joined g fdrma ri ng system
sel ect ed 'from sups#it ut ed=dr unsubstituted aryl tituted or
unsubstitategd h @ ‘ ubstituted or =sy ;

Q
0, S and NR23. 12.23 §

het er ocycl o&l Ryl .
unsubstituted al kyl, 3 4 :w -
acyl . Thexsynbot RF repr esents a nenber >
(=0), SR', HEIR' and OR', hi ch R11 is H, substltuted or s
unsubstituted al kyl, substi tuted or unsubstituted heteroal kyI WO
2005/ 112919PCT/ USZOOSI(Qﬂ.7804 di phosphat es, triphosphat g32) acyl
C(0)R12 R13, C(0)OR12, 8(0) NRI 2R13, P(g)(ORlZ)Z C( 0) CHR12R13, §R12
or SSR12R13R14. The syiniooe emberimerrofthe Xaemya abqvadsFanefenbly:2ad Lds ent
H, substif, r kP & D Sdrhiioely e WERUDGL T Ut RE
ﬁy%taﬁg Ol RS lbh R, 2 yd:

het er oal” subs unsu tltut ed ari; wherein RI2 and

RL3 t ogetdydr GECHR).NOenwhilothethsr theeeraf 8 it .ginor ¢ Eh In ppoyprbodiment,
at tac hegacalg Igptr'réma' e SeRlcRAhhPmE BT B RRE b RO RGOOR™HORIRRE, it ed

het er oc r|n %; em havi ng meber s, " opti onal |y
cont ai NiCIQ)XMR: Qwhmné{" etsdemjalﬁmmthe@nwpmomm of Hl, R Suhsél@tﬁd@}kYRM

Can g R B S FaRa h  Pa St

unsubstituted heteroalkyl, substituted cycloheteroalkyl , unsubstltuted cyclohetemalkyl

X repgpsent$ a\mm
Kel ect ed fromH,

substituted heteroaryl, and unsubstituted heteroaryl.
In another embodiment of the Formula above X is preferably O, Z is
preferably O, R is preferably CO2CHj, Ry is preferably CH,-Cl, Ry is preferably CHj, Rj is
15  preferably OH. Alternatively, one of R} R, RPor R> may be NHC(O)(CsH4)NH; while the

other three of R, R*, R? or R¥ are H.
In one embodiment, R* may be selected from the group consisting of:

0 O
& N
S I ’ Nw ) and
N
o) @]

20  In yet another embodiment of the drug, one member selected from R* and R’ is:
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unsubstituted al kyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, 10 substituted or unsubstituted

het er ocycl wal Joy3/1120al ogen, NO2, NR15R16, NC(0) R15, OC( Op&RUSHES)17804
OC(0) OR15, c(0)R 15,0R 15, cR15,NR16, and O(CH2) 11N(CH3) 2, wherein n
is an integer from1 to 20. R15 and R 16 independently represent H,
substituted or unsubstituted al kyl, substituted or unsubstituted

het eroal kyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted

het er ocycl oal kyl and substltuted or 15 unsubstjtuted peptidyl,

wherein R15 and R16 together with the Qgeén atom to which they are
attached are optionally joined_to bstituted or unsubstituted
het er ocycl oal | cyl ring systen1h.| to 6 nmenbers, optionally
containing two or nore heteroatofws. One ¢xenplarly structure is
aniline. R4, R4,, Rs, R5,, RR%R12, R sr'™R 15 and R16 optionally

contain one_or, morg 20 cl eaveabl e rou hi p3i.rgo 18
Exenpl ar{® e’é?éh%e%?&lé a@‘f’BE‘BEerf W@?Rf&% Iy ecééflg ftr% 0, FQS& Fed t% %}ef%% &
am no aghdhers &B%éideﬂl@ﬁsele%&d febinStb Eiodp 8onsAting eﬁé,tsubsmutai o@lbqbsﬂ];@d
R13, R 15 and R

6 1S ed t 0 the dr to a
pr esent afkyl syhsigfed %@ﬂ@ gglﬁerlﬁghélr Wbsqtg@d %Sém%%c{ flfgl Sutb? t(ietBtre':el dent
or tQ Fy,flbstfitel hetlaf& 1, %ﬁb%htéﬂrhﬁﬁibstﬁﬁi@ﬂ@ét%&yo@dﬁl@ﬂilI-ﬂiblgén, N, NREBT,

f R4, R4 R5, 25 R13l
react vé\rcgoa&p, g@@m& , ACOIR %ﬁ@@é‘%%@ﬂﬁéﬁ#% B isrbofipeat
Rn, R, ;1? ?é]eﬁmb Ly @rﬁmgﬁd@“helﬁé é%%entﬁ%elebfcd BomsuBsitiutdLorl6 are
|ndepenéént e ecteé %

rom H, substltuted al k and _ substj t.ut ed

het er oa Iuhyibslantid hikyk sebstitedtor vesubsfifated ]éfﬁ@.‘Pa‘EYloﬁ‘B stifpted pRurspRstinyed Al us
of the al ks%}gla% or%gﬁsﬁﬁéﬁﬂgtgf%}?ta}{d s@?@tﬂﬁ-ﬂ oMsﬁb&ftut&‘lheté?oé&cloaﬁ?L

R 5,,p. be conjugated to anot her
s peC]JOes ,wlﬁregn Ri°ang 8% tngptisey svith thectetrwpa@wowé:b@l theysp plachobarp pptiqually

ete. V\Don%g 2 fl 12a9 %u st%ﬂeh%z%ﬁé&mgﬁterocycloalkyl ring system having from.4 to 6

11 pl2 pi3 pls 16
members, optionally containing two or more heteroatoms, wherein one of R, R, RV, R, R,

RY or R® links said drug to L', if present, or to F. In one preferred embodiment, X% is O and Z!
is O or NRZ,

15 Another preferred structure of the duocarmycin analog of Formula 7 is a structure
in which the ring system A is an unsubstituted or substituted phenyl ring. The preferred
substituents on the drug molecule described hereinabove for the structure of Formula 7 when the
ring system A is a pyrrole are also preferred substituents when the ring system A is an

unsubstituted or substituted phenyl ring.
20 For example, in a preferred embodiment, the drug (D) comprises a structure:
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As will be apparent fromthe di scussion herein, when at |east one of
R15 and R16 conprises a reactive functional group, that group can be
a conponenwoafosuibopd bet ween the drug and anot her nol eeqt/@s20bs101a504
exenpl ary enbodi nent in which at | east one of RL5 and R16 conprises a
| i nkage between the drug and anot her species, at |east one of RL5 and
R16 is a noiety 5 that is cleaved by an enzyne. In a further

exenpl ary enbodi nent, at least one of R4, R4', R5 and Rs' is: R'(8).
In Fornula 8, the synbol s X2 and Z1 represent nenbers independently

selected fromO0O, S and NR23._ ;The 1 an R18_.are i pendent |y
sel ected from H, B’t}B@tSFF‘iH“@dRe “‘gu%??ei atsgf i‘g?howflfor @? ?t uted or
=Subst i thy E—dééhd%?é 10 Rldeytber 1RRE o 65 ﬁdem?éuﬂ&&dlﬁ R?:"eida ﬁferdber selected

substituted or unsubstituted het eroaryl subst i t yt e% or P&I tu ed
het er oc\foinoH) $ubstitute af enebstityealiofpubgitodor 6 fats wf‘gﬁy R acy
OC(0) OR19, C(0) m%g%&bsﬁﬁt%%sﬂ%ﬁtﬂteﬁ &y Elﬂl’ﬂ Q?Oflﬁa& GORF, eARkciOREis

one of RI 2, - conprises a i nker, the present

i nverst i mmemism sblsxtéd(ﬁcmiNPé’Reland ORAdn shiah sy aapeperbers idepradentyc | v
represent SU tlt | SR bdb @R d Eteroalkyl;
unsubst iFGTE ﬁ lﬁgaﬁt’%t Eﬁ%l%ﬁggg(yﬂmﬁﬁsﬁgtl tuted ary oot
substituted or —stsistHIsubﬁduﬂaébeumabs;amtedsluwgta]ky&toe@(‘a}R ;-‘é']&@@let ited
het erocycl aal k byloed . grhoSsubsSt idsyt e 8bdhiyR19
and R2 tBYHE e“\?ﬁ h@#ﬂ tap%éi% at’ tbﬂ?ﬁtht% #c(ﬁa?‘?%kgxgﬁe aitachéd are
opti onal éehécik@ﬁaﬁd{ tsabéhwtéﬂ @& @uﬂﬁﬁvutedtaﬂm and sabstipged Qmmadashtuted heteroalkyl;

het er ocycl oal kyl syst 10 m 4.t0 nbe

cont®i ni ng two orRr’rE? “éf'?lo “\‘Rﬁ ‘{1}?8"3{)? io" %St%tﬁtg{lh\%\%%g l(%
IS NH Qhgbdy fhlkod dmﬁtks 1§I-I~?oﬂ@1ﬂastl‘&1tediﬁﬂmﬁll7stmﬂedﬂ0ﬁmﬂ‘dﬂ%d offinrsostitnedt  t he
present Specifica ion, the symbol s R19 and R2 al so enconpass the

gr oups dwtergalielh for R4 and R 5. Thus,. for exanple, it is wthin the
scope of the preS%@EeagtrbﬁsefkbFthoalérw\?bﬂRmmmmumﬁl@t@B\éimesbmpordoF H,
nore of the fused phenyl - het erocycl ic ring systenms set forth

i mredi at@®lly above |inked in series, or a fused ring in conbination

witha linker, Nbrﬁloﬁfeghé‘eﬁﬁ&ﬁﬁeﬁ@ﬁ%‘fﬁe'ﬁ% Rli%r WFPEQO(@HJ)&N'(ME)Z 428 lies

present, the |inker e present as an 114 1051 §(1
subst i t ughrs of RaBaR’ @id B ariS byasothes quihodiment, R i CHZ—X where X' is F, Cl or

Brand R is absent.
In one embodiment, the invention provides a cytotoxic drug-ligand compound

ret

having a structure according to the following formula:

X4—[—€L4)I,—Q—(—L1)%—D1

wherein the symbol L' represents a self-immolative spacer where m is an integer
0f0,1,2,3,4,5,0r6.
The symbol X* represents a member selected from the group consisting of

20

25  protected reactive functional groups, unprotected reactive functional groups, detectable labels,

and targeting agents.
The symbol L* represents a linker member, and p is 0 or 1. L is a moiety that

imparts increased solubility or decreased aggregation properties to the conjugates. Examples of

I* mojeties inchude substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
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R6 is a single bond which is either present or absent. Wen R6 is
present, R6 and R7 are joined to forma cyclopropyl ring. R7 is

CH2- X1 or wigdes;iiWen R7 is -CH2- it isa W P 5
CT/US2005/017804
2005/ 112919PCT/ US2005/ 017804 conponent of the cycl opropane ri n?;. The

synbol X1 represents a | eaving group such as a hal ogen, for exanple
G, Br or F. The conbinations of R6 and 127 are intetpreted in a
manner that does not violate the principles of chem cal valence. The
curved line within the six-nenbered ring indicates that the ring may
have 5 one or nore degree of unsaturation, and .t may be . r%mat'c
Thus, rsubgfitsted beteronllsl, euaubstituteddsisreatioyl.rgy PhHER BRY %\?fﬁf“fg"@l é?“éhed= or
structure are. Wt hi ] : " i

GRR% uch a lysine or In an
exenpl a?’_g(/;ﬁbé? 8&}1\2%1%?%93 |ﬁ§liyste%g%l@gc{§gs%%%st fj}{ eS O(l)yryur;lsubst ituted
phenyl polpggenRiengr ctyes pelymars ssclpasafolsretiiyliope glybeli i t ut ed with one or nore

aryl group substituent 10 i it . i
e ei b one. prePerri CisBatE it Sldrbil Bk oL b 0RO R o
Wit hs a &dpeptidyE hhasyonepindtdysulfide linkers descrihed harebt. Hathersuisshe bnkprs include,

ccor ci P st GFHE . 1950 FBUTN RS T FREC TN Rt i By P fonsy
i dent i t pQsticOfori 106k, LEU3I0DakR3 1 25D3/0R3018R4and 2864/1 R9#0; I8, T Patent Applications
Publication Nos. WO 03/026577 and WO 04/043493; and European Patent Applications
Publication Nos. EP1243276 and EP1370298, all of which are incorporated herein by reference.
10  Cleavable linkers include those that can be selectively cleaved by a chemical or biological
process and upon cleavage separate the drug, D', from X*. Cleavage can occur anywhere along
the length of the linker or at either terminus of the linker.
The symbol D! represents a drug having the following formula:

N R*
S
X gl R
R5
15 wherein X and Z are members independently selected from O, S and

NR%;
R® is a member selected from H, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, and acyl;
R! is H, substituted or unsubstituted lower alkyl, C(O)RE, or COR%,

20 RY is H, substituted or unsubstituted lower alkyl, or C(O)Rs,

wherein R® is a member selected from NR’R' and OR’ and R’ and R* are
members independenﬁy selected from H, substituted or unsubstituted alkyl and substituted or

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

25  heteroalkyl or cyano or alkoxy;
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E. R7 and X are substantially as descri bed above. The synbol Z is a
menber independently selected fromO, S and NR73. The synbol R73

r epr esent sy Jappiesiesel ected fromH, substituted or unspdEisiocnd®csos
al kyl, substituted or unsubstituted heteroallcyl, and acyl. Each R73
i s independently selected. The synbol R 1 represents H, substituted
or unsubstituted lower alkyl, or C(O)R8 or CO2R8. R8 is 20 a nenber
sel ected from substituted al kyl, unsubstituted al kyl, WO

2005/ 112919PCT/ U52005/ 017804 and 121 are independently sel ected from
H substituted or unsubstituted al kyl and substltut

unsubstitut ed het er oalRyis H, Prsubstiietpd an ungubstifuied lowgya ﬁ?ﬁﬁ"s"c‘ﬁs‘tﬂﬁf@ﬁedor
unsubst | ttute]g lower alkyl. It is generally preferred that when R2 |s
subst i t 47€4* aylkyl it is other than a perfluoroal kyl, e.q,, CE3

one enbodi ment, R2 i s R isubsmberselectodfiiay thegiownsonsistng of §Bs Wl%ﬂ is
not a hal gge anot her | kyl
As di sc@lsRs a"%ﬁ’ﬁ 154 R elrlfc‘)gl*‘:‘c eqde%?{r?gg 5% dﬁm&%é%@wg%%%?ﬁgﬁ%ﬁoups
i ncl Edeunslﬂluétlt@té@all&ﬁt srlblsﬂfmfe&dietbmalkhlahmngbﬂlﬁutechhatﬂedkylsiwﬁqspha@sest ers

(e.qg., aIkyIsquon VAR 13, 24N 1 12 13 qpl2
per chi offtihagphaig rG@Eak{e l&ﬁ@% =§(§§f§r1§ ﬂ,@@%% n]%tt eSsR
Ind 1 he PR R R et mmﬁﬁ?‘iﬂm"“tfm gy
CLand BﬁUbSWd@Iﬁ@P%StHFte@Hgﬁle "‘g’ SH%IPJSPES gﬁr%%lﬁgaapﬁlrg%%rﬂ?&d e

f ?rtﬁ Pah MP&%@& 3B tiRkeid RAGhA R te@RdE With s m’@ogmbhcaﬂbdnlmomtn Whith they
0 0se o

skill "i'n"the art (see, for Nar c
ORGANI CacHEnist Ry oppinarlzdeinsdia foryfbﬁwbwf\“@@ °%ﬂ?ﬂ§“‘§6‘ﬁ’§e q%é‘ﬁ\gz e
SR, Karq m\ﬁ lz';%\lg'ﬁg ctis, SonehATl NG Ttbv@%mo?@lﬁbt&@htdms}n
eSS

Academ c and Wade ,COVPENDI UM OF CRG%

SYNTHETI C METHODS, 15 wlskein wilpasyongod Rée‘ﬁs ﬂ%’tg’%l Said drug to L %PFG%FH“ or
exenpl a% enbodi ment le i.s an ester noiety, such as CO2CH3. In a
further gérrpl ary enbodl ment, R 2 is a |lower alkyl group, which may,
be substituted or unsukss uElugleiiondﬂwbﬂesswhﬂwf‘iﬁ@éf%ﬁbséﬂt and e BICRSPF

gro IS stl ment, 12.1 is CO2CH3, and R2

m“ﬁé?m%8tf?f'é‘+a‘é¥?{°ﬁp‘1%§ %%%gdom ment, R4, R4', R5 .and RS
are menber s |ndependerR7i1yC§I@Dé©l eﬂHi-Ummd—ipSWdlcm@ePrOPﬂngW wherein
0(CH2) 2N(Me) 2 and NO2.

(D

! is a leaving group,
R4 ,R*, R’ and R” are members independently selected from the group

consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
20  substitated heteroaryl, unsubstituted heteroaryl, substituted heterocyclo alkyl, unsubstituted
heterocycloalkyl, halogen, NO;, NRR!, NC(O)R", OC(O)NR* R, OC(O)ORY, C(O)RY,
SR, ORY, CR¥=NR'S, and O(CH;),NR**R** wherein 1 is an integer from 1 to 20;
R and R!® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
95 substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, wherein R" and Rlé together with the nitrogen atom to
which they are attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system baving from 4 to 6 members, optionally containing two or more
heteroatoms;
30 and R* and R® are independently selected from unsubstituted alkyl, and
wherein at least one of R* , ¥, R® and R” is O(CH2):NR¥R”.
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In one enbodi nent, the drug is selected such that the | eaving group
X1 is a nenber selected fromthe group consisting of hal ogen,

al kyl sul f o2 20019918 y| f onyl , and azi de. | n anot her enbo8CHYA005/ATE0
0. In certain enbodinments, R 1 may be COR2CH3 or R2 may be CH3; 25
additionally, R 1 may be CORCH3, and R2 nay be CH3. One of R4, R4,
R5 or R" may be C(0)R15 and the other three of R4, R4', R5 and R 5
are H Additionally, at least one of R4, R4, R5 and R5 nay be
ot her than a nenber selected fromH and OCH3. In one enbodi nent,
R4,12.4', R5 and RS’ are nhers . npd ent| y. # P

hal ogen, NH2, O(Cﬁff?ﬁfﬁEggﬂgﬁﬁ _%ﬁ%ﬂ%e%%g 3%§%gﬁe%g%§ﬁ%g%%%m%hgl4
of R 4, sRe emRSiigentRR? it O(CH NN R Me) 2" Ricnt RS BOHothh s epfbortementy R,
R5 and R5' are H. _In anof pdi t, 127 is.CH2- '

G or B TR RaELRy X Bt 1 b BTt f AT B e ol
(11) (12)r Bl maongs @b ABMe, Of sdeenftotimdus, Rh®IeR*Mind Rft@éBrabl y 0;
and Z is preferably 0. In another enbpq%ge? Zis NR' or O.
Al'tefnativel y, oné Petfered formulafor dpsg, By ig3ge ‘?E‘W“E'e O(CH2) 2N(Me) 2 whi | e
the other three of R4, R 4", Rg or R5 are H 1In one enbodinent, R4,
R4, RS or R may bésel ectkd fromthe group consisting of R29,
COOK", C(0)NR29, and C(O)NNN wherein R' is selected fromthe group
consisting of H OH, subs dgd—atkyl , 10 unsubstituted al kyl,
substituted cycl oal kyl,, ituted cycloal kyl, substituted

het er oalkyl, m substit ut ed , substituted cycl oheteroal kyl

, unsubstituted cycl oheter

Stituted heteroaryl, and
unsubsti tuted het eroary . I n anot her enbodi nent of

t he Fornul a above X i y 0 Zis preferably 0O, R is
preferably CO2CH3, R7 is preferah reR¢rably CH3, R3
is 15 preferably OH Alternativel ' ‘R R5 or R5' may be
NHC( 0) (C6H4) NH2 whi | e the ot her tp ) QIR 5 are H

COmSi sting of:
1

Yet additional preferred embodiments of drug D! are the following;
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and 00 20 In yet another enbodi nent of the drug, one nenber sel ected
fromR4 and RS is: 71 WD 2005/112919PCT/ US2005/ 017804 RI B wherein
X2 and Z1 s independently selected fromO, S . 2
and R18 af@bhe%%ggﬁglndependently sel ected fromthe group cgﬁéﬁ%tg%g
of H, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, substituted or unsubstituted aryl,
substituted or 5 unsubstituted heteroaryl, substituted or
unsubstituted heterocycl oal kyl, hal ogen, NO2, NR19R20 NC(0) R19,

OC(0) NR19, OC(0)OR19, C(0)R19, OR19, and O(CH2)"N(CH3)2. In this
enbodi ment, n is an integeg oml to 20; R19 and R2 are

i ndependently sel ected frjp gsti tuted or unsubstituted al kyl,
substituted or unsubstit gteroal | cyl, substituted or
unsubstituted aryl, subst ed or unsubstltuted het eroaryl, and
substituted or unsubstitutg . =IIcyI 10 wherein R19 and
R29 together with the Rit to whi ch they are attached are
optionally joined to unsubsti tuted

het er ocycl oal kyl ring systen1ha 6 menbers, optionally
containing two or nore heteroatonsg ¢ of R1¥, Rn, Rn, R19,
or R29 links said drug to LI, if pred one preferred
enbodi ment, X2 is 0 and Z1 is Ogor 9~ IS0t her preflerred

which the ring systemA i
ring. The preferred subst
her ei nabove for the stru
a pyrrole are also preferr®
an unsubstituted or substi

RS

nsubstituted or substituted phenyl

5 on the drug nol ecul e descri bed
Formula 7 when the ring systemA is
[ ?1mhen the ring systemA is
.

and

In another exemplary embodiment of the current invention, the cytotoxic drug
5 may by a tubulysin analog or related compound, such as the compounds described by the

structure according to Formula 13:

HOOC X
Rso@5 g *«;@
2
\n” (13).

where R; and R, are H or a lower alkyl, or are more particularly isobutyl, ethyl,
propyl, or t-butyl and R3 is H or OH. Tubulysin and its vse in treating cancer has been described
10  in, for example, PCT Publications WO 2004/005327 and WO 2004/005326. The production of
tubulysin compounds is described in DE10008089. Methods that may be used to link the
tubulysin to various linkers of the current invention are provided in the examples. Preferred

tubulysin analogs are Tubulysin A-F.
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20For exanple, in a preferred enbodi nent, the drug (D) conprises a
structure: R Rl e R4 5, R5 WD 2005/112919PCT/ US2005/017804 In this
structure W83005h29)19 R7, X are as descri bed above for Foramitiseoso17804
Furthernore, Z is a menber sel ect ed fromO, S and NR23, wherein R23
is a menber selected fromH, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroal kyl, and acyl; BY is H
substituted or unsubstituted |ower alkyl, C(0)R8, or CO2R8 1Wnerei n
R8 is 5 a menber selected fromNRORL and OR9, in which R9 and Rl are
nmenbers independently selected fromH, substituted or unsubstituted
al kyl and su@BEAnalbesksor unsubstituted heteroal kyl ; Rris

H, substitut d or ?alf*%ﬁ]hbﬁ@tdgg‘el al@é&&‘ nthﬁ’tﬁh@(:ﬁédﬁoratmrlel NoR8 i s

a nenber sel Fom which RO and Rl are

rr:a rkrbler Stegﬁﬂ@elnﬂydeprbpg{cbaizédt@dleﬂf o (HBI)saillbéQtiﬂg Gowaingy 2latiensubpgit- cbhe
al kyl ‘and substi t Ulbe (;i) ? nsu%‘éfe}réjé (ﬁg%&@&ﬁeﬁ%venQMGl‘ﬁe EtotBkic

subst i t ERTERPUBTS RS & I"ower unsubstituted heteroal kyl
Or  C¥ an@r@s vkl @Xdanc@itbrdgy. iThedd, compownde stay bumey nofrbegrejugaitd qrimcdeyle

| over a{ull(lggrs a%rdegcgl?)g g‘t;[olvg (t,‘ytccj)tor;uect gosé%lls‘lai%Ym thepc‘;[urxjegte}ﬁxt?ena&?mglﬁlde for example,
CBI (1,2,9,9a-tetrahydrocyclopropa[c]benz[e]indol—4-one)-based analogues, MCBI (7-methoxy-
1,2,9,9a—tetra—hydrocyclopropa[c]benz[e]indol-4—one)—based analogues and CCBI (7-cyano-
1,2,9,9a-teh‘a—hydrocyclo-propa[c]benz[e}-mdol-4—one)-based analogues.

10 In one embodiment, a compound of the invention has the following formula (14):

R
)8
X A =5
RS (14)

wherein X and Z are independently selected from O, S and NR? wherein R” is a
member selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, and acyl;

15 R! is H, substituted or unsubstituted lower alkyl, C(O)R®, or COR%,

RY is H, substituted or unsubstituted lower alkyl, or C(O)RS,

each R® is a member independently selected from NRR'® and OR’® and R® and R'® are
members independently selected from H, substituted or unsubstituted alkyl and substitated or
unsubstituted heteroalkyl;

20 R? is H, substituted or unsubstituted lower alkyl, unsubstituted heteroalkyl, cyano, or
alkoxy;

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

R is a member selected from the group consisting of SR, NHR! and ORY, wherein R

is 2 member selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,
95  substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates, triphosphates, acyl, C(ORR",
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,R12, R13, R15 or -16 RL.1K |links the drug to LI, if present, or to
F, H or J. 15ln a preferred enbodi nent, one of R4, R4', BY or RS is
0( CH2) 2N( Myp22oasid2d1ibe ot hers of R4, R4, RS and RS’ ar ep¢i/usmozmosoner
enbodi ment, R7 is CH2-X1 where X1 is F, O or Br and RO is absent. In
one enbodi ment, the invention provides a cytotoxic drug-I|igand
conpound having a structure according to the followi ng fornula: 20 X4
[ 029rQ 41.1).] wherein the synbol represents a self-inmmolative
spacer where mis an integer of 0, 1, 2, 3, 4, 5, or 6. The synbol X4

e o G A R R R O B, SRR R it R
groups, Rdi?faﬁfkaf&l EmbARS! BdepRRdhntl R EI&kdd Rora e AfbstitufEh er ﬁnsmiimtutédélalkyl
represents a |inker menber, and pis O.or |. L4 is a ) et
substituted or unsubstltuted heteroalkyl and substituted or unsubstituted ary or %12 3 }{13
together with the nitrogen or carbon atom to which they are attached are joined to form a
5  substituted or unsubstituted heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;

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

R is CH,-X! or —CH,- joined in said cyclopropyl ring with RS, wherein X' is a leaving

10 group,

R*,RY, R® and R® are members independenily selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen,
NO,, NRUBR!, NC(O)R', 0C(OINRPRY, OC(0)ORY, C(O)RY, SR'?, OR", CR*=NR', and

15 O(CI-I;)HI\TRZ"R25 wherein n is an integer from 1 to 20, preferably, n is an integer from 2 to 6;

R and R'® are independently selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted hetexocycloalkyl, and substituted or
unsubstituted peptidyl, wherein RY and R*® together with the nitrogen atom to which they are

20  attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system
having from 4 to 6 members, optionally containing two or more heteroatoms;

and R** and R? are independently selected from unsubstituted alkyl, and

wherein at least one of R* , RY, R’ and R™ is O(CHg)nNR24R25 .

As discussed above, X' may be a leaving group. Useful leaving groups include, but are

25  not limited to, halogens, azides, sulfonic esters (e.g., élkylsulfonyl, arylsulfonyl), oxonium ions,
alkyl perchlorates, ammonioalkanesulfonate esters, alkylfluorosulfonates and fluorinated
compounds (e.g., triflates, nonaflates, tresylates) and the like. Particular halogens useful as

 leaving groups are F, Cl and Br. The choice of these and other leaving groups appropriate for a
particular set of reaction conditions is within the abilities of those of skill in the art (see, for

30  example, March J, ADVANCED ORGANIC CHEMISTRY, 2nd Edition, John Wiley and Sons, 1992;
Sandler SR, Karo W, ORGANIC FUNCTIONAL GROUP PREPARATIONS, 2nd Edition, Academic
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inmparts increased solubility or decreased aggregati on properties to
the conjugates. Exanples of L4 noieties include substituted al ka/l ,
unsubst i t uVOLORYHYI? substituted aryl, unsubstituted arJFT/USIAg§/017804
2005/ 112919PCT/ US2005/ 017804 substituted heteroal kyl, or
unsubstituted heteroallcyl, any of which may be straight, branched,
or cyclic, a positively or negatively charged am no acid pol yner,
such as pol ylysine or polyargenine, or other polyners such as

pol yet hyl ene gl ycol. The synbol Q represent any cl eavabl e |inker

i ncl udi ut A i RZIYAR Wi

i sul't | B i o8 AU RUE LS PovPENEiicop ORBRNRERbtIa MEHHTBZ A WiRdyC
but ar e andSods] 1880kd to, those described in U S. Patent No. 6,214, 345;
U S. Patent | i cati ons L&atb an A :
and 2004/ 121 00mBEPoREEBR  ASp! Fedht B BB La g B e o o
03/ 0265 Afloadi NV OIc0dRAOBN(laY afdiNOpehnsoRatembbdimopis. at leestong of R, R”,

Publication Ngs. EP1243276 and EP1370298, al l ich arg.

i ncobpoRasaad Ricis EHNMee  lorfeme B%O‘éné%ﬁré’ﬁf’ gpﬁ’ﬁ%ezﬁs‘”ﬁ%clwude t hose
that ca tiv d oy pa SEN . B otht: eh98dimehts AL*gE €SS

and upogj@ﬁé)g@%eéz %%%%lgt%rgt%ﬁ%’é{r aé‘, m%&lh‘g rom X4, d eavége (S:an occur
anywher e(eLRg(N)eaddRG R a0fl R-Tee Hi nker or at either termnus of the

l'i nker. The synbol DI .re £ 1 A =N b s 00+ Farsamba:
R5 15wher ei n' DS Og%egheeﬁblé@z%% e%genjgg%? [ glée e%l?gd%}/g?g%t 0],B Sgﬁ!land
NR23; RR@ibbaimRni@Bib efig $edcheice duchinmtite leaitpsgrowp cid a orembrsselesteil figmeilie

al kyl , substituted unsu ituted heteroal | cyl. o3V RWT 1;
R HEse RSP i GRRLPE: BAM O i ot TR bodimenty £ e
20RP is dflgrpHibstituted or unsubstituted |ower alkyl, or C(0)R8,

wherein R8 is a nemher selected from Ng%g&m%gg,%dggg@ and Rl are

In some embodiments, Z 18 O. In some e
In some embodiments, R? is H, methyl, or cyano and Rl, RY, and R? are H. In some
embodiments, RL R, R?, and R? are H. In some embodiments, R, R, and R* are H.
15 In some embodiments, R’ is a reactive group as described below.

A preferred formula for the compound of Formula (14) is the following:

R24

VT e W

X 2 \R25
n

Another preferred embodiment for the compound of Formula (14) is the following:
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menbers i ndependently selected fromH, substituted or unsubstituted
al kyl and substituted or unsubstituted heteroallcyl; R2 is H or
substi t ut eWBIOYHABsti tuted | ower al kyl or unsubsti t ut BT/HE2005/017804
het er oal kyl or cyano or al koxy; WD 2005/ 112919PCT/ US2005/ 017804 R2'
is H or substituted or unsubstituted | ower al kyl or unsubstituted
het eroal kyl, R3 is a nenber selected fromthe group consisting of
SR11, NHR11 and OR11, wherein Rl11l is a nenber selected fromthe
group consisting of H, substituted al kyl, 5 unsubstituted al kyl,
substituted heteroallcyl, unsubstgtuted heteroal kyl, di phosphates,
,-.13, triphosphates, acylR C(0)R 22R13, C(0) OR12,

go) NR12KP(0) (OR12) 2" C(0) cHRI®Rt3, sR12 and Si R12R'R14, in winch R12,
R13, an -14 a .tc. are nenbef gepeindent |y sel ected fromH,
substituted or unsubstitgte substituted or unsubstituted

het er oal kyl and substituted or @l aryl, wherein R12 and
R13 together with the nitroge ROon atomto which they 10 are
attached are optionally joR ’
het er ocycl oal | cyl ring

Yet additional preferred embodiments for the compound of Formula (14) are the

following:

N o N/
LT
5 and 0] e}

Preferred Duocarmycin and CBI Conjugates

The peptide, hydrazine or disuifide linkers of the invention can be used in conjugates
10 containing duocarmycin or CBI analogs as cytotoxic agents. Preferred conjugates of the

invention are described in further detail below. Unless otherwise indicated, substituents are
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system having from4 to 6 nenbers, optionally containing two or nore
het eroat ons; wherein at |east one of Rl11l, R12, and R13 links said
drug to LIWG03&Y8ENt, or to Q R6 is a single bond WwhPEHUS200017894
present or absent and when present R6 15 and R7 are joined to forma
cyclopropyl ring; and R7 is CH2-X1 or -CH2- joined in said
cyclopropyl ring with R6, wherein X1 is a leaving group, R4 , R4,, RS
and R5' are nenbers independently selected fromthe group consisting
of H, substituted al kyl, unsubstituted al kyl, substituted aryl,

unsubstituted ar 0 su .

het er oafifr#‘}eﬁé"ﬁ B%%‘?‘)f}tﬁ gﬁeesfeg)c c Ir%igaﬁ I%%#ﬁgsu ltdtp E%%%yw&azme binkers
heterocygdgm@ﬁaéhm@ﬁlogen, NO2, NR15R16, NC(0)R15, OC(0)NR15R16,
OC(0)OR15, C(0)12,15, 51115, OR', CR'=NR16, and O(CH2) NR24R25 wherein
nis an integer from1l to 20; R15 and R16 are

i ndependent | ¥ pehiekligtkel CoMulhtessubst it uted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, 25substituted or unsubstituted heteroaryl,

substi tuted g{ H@&H@@ LhbHiGeh et sivesion pPaid e ipeptaie tinketleshjufate Babiythe
unsubstituted peptidyl, wherein R15 and R' together with the nitrogen
at om t o stk t hey are attached are optionally joined to forma
substituted or unsubstituted heterocycl oal kyl ring system having from
4 to 6 nmenbers, optionally containing two or nDre E%%oatons 30and
R24 and R25 are independently selected fromtsfgub ed al kyl, and

wherein at |east one of 12.4 , R4', R5 and R% O(CH NR%4R25k4
Ka R24 HN /
| y
X4—€L4-)-(AA1)—H—</:\>—/ \[r ~NN )J\ Y/\
P ¢ — o) R24 Z
: X
10 or
Ka R o]
xi—JetHan I—N—Q—/ N N
¢ H — O R24
wherein X' is a halogen;
X is a member selected from O, S and NR*;
15 R? is a member selected from H, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, and acyl; and
R*, R*, R® and R> are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
20 heterocycloalkyl, halogen, NOz, NR¥R', NC(O)R", OC(O)NR'*R*®, OC(O)OR ™, C(O)RY,
ORY, and O(CH,).N(CH:),

wherein
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WD 2005/ 112919PCT/ US2005/ 017804 I n sone enbodi nents, nis
2. In sonme enbodi nents, R24 and R25 are nethyl. In sone enbodi nents,
R4 is O(CHYPAWSURSS and R4', R5 and R5' are H | n somePeRHBPHYUARN,
R4 is O(CH2)2N(CH3)2 and R4', R5 and R5' are H. In sone enbodi nent, Q
is alinker selected fromF, H, and J, as described above. In sone
enbodi nrents, R, Rh, R2, and R2' are H 5A preferred fornula for

drug, DI, is the follow ng: Another preferred enbodi nent of drug D
is the following: Yet additional preferred enbodi ments of drug DI

are the followi ng: WO 2005 P 05/ 017804
0, G R AATSbee

I n anot her exenpl ary ehBsa € current invention, the
cytotoxic drug 5 may B and RButejisdepemtvallospleoted fomall cuibsssuipdond, such

as the conpound escr.i hed .by th tructur ccordin f&g 3:
e o SRR 5 S RSB0 RS
nor e parhihsthdr drinbubetiied hete@bdyy,land pibemrited opunstibshititied, whneinF” med Ror
OH. Tubulysin and its use in tr e%tt{_ln cancgr has begp .des&{ i bed
5 together with the nitrogen atom to which they are attached are optionally joined to torm a
substituted or unsubstituted heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms.

Non-limiting examples of such conjugates include the following structures:

NH,
; L e
Al A g eIy NO\, \ i
. o OTN“-/\I?JLD N o
]

Oﬁ,N
o COsMa
X1
o o g ~
e e n s DU o
A 0 o.N .
A g \/\'f o L(D/OMQ
o o
o
NH,
COzMe

33



10 in, for exanple, PCT Publications WD 2004/ 005327 and WD

2004/ 005326. The production of tubulysin conpounds is described in
DE10008089WOEPHHEYt hat may be used to |ink the tubul yBYHUPHIYU$Eus
| inkers of the current invention are provided in the exanples.
Preferred tubul ysin anal ogs are Tubulysin A-F. WO

2005/ 112919PCT/ US2005/ 017804 CBI Anal ogues These particul ar
conpounds are CBI anal ogues in that they incorporate the 1, 2,9, 9a-
tetrahycl rocycl opropa[ c] ben4de] i ndol e-4-one (CBI) al kylating domai n or
al kyl ati on subunit. The conpougdsymay be used as drugs. Preferred
drugs of the current invention qﬁclude cytotoxic 5 drugs useful in
cancer therapy. These conpound¥ may or may not bef€dh$ ugated or
include linkers as described above. Cytotndc drkds ws€ful in the
current i nvenbion~idgiuddl le, ¢Bl oN A
(1, 2,9, 9a-tetrahydrocycl aPopalPc] @} Noda™4 N-baSed anal ogues,
MCBI ( 7- et hoxy- o] ' < N
1,2,9,9a-tetra-hydrocycloPropa[c]benz[e]ind01-4-one)-65 d anaiogues
and CCBI (7-cyano- ON
1,2,9,9a-tetra-hydrocyc|o-propa?@]benz[e]-indol-4-0ne)-based

anal ogues. 10In one enbodi nent f a conpound of the invgntion has the
followi ng fornmula (34): I'N’ZO =X .
SR SR A S TN PR SS
P 0 OYNVANLO N o
o) | 2 \/‘\Nf
' O o I

and

N
0 | 0}\@’0\/\ -
0

N
i
5 :
wherein X' is Cl or Br;
and wherein Ab is an antibody, or fragment thereof.
In another preferred embodiment, the invention provides a conjugate having the structure:
ek
X P c H ] H
Z
10 X

or
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r,c4 R5(14) wherein X and Z are independently selected from O,
S and NR23 wherein R23 is a nenber selected fromH, substituted or
unsubst i t USRI substituted or unsubstituted het er Bal/KSA005/ YR+
acyl; 15Rl is H, substituted or unsubstituted |ower al kyl, C(0)R8, or
CO2R8, 12.1' is H, substituted or unsubstituted | ower alkyl, or

C(0) RS, each R8 is a nenber independently selected from NROR
and OR9 and RO and RI are nenbers independently selected fromH,
substituted or unsubstituted allcyl and substituted or unsubstituted
het eroal kyl ; 20R2 is H, substituted or unsubstituted |lo

unsubsti tuted heteregalkyl), gyano, al koxy; th\g§ H, Ituted or
unsubstituted Ioanggq Aﬁ&F—NH btigwut ed het er 6al kyl s a
menber sel ected from tlite 'gr dup cohsi'8ti ng R OR11,
wherein is a nenber selected fromthe gr
substituted al kyl, unsubstituted al kyl, R®

wherein X' is a leaving group;

7 and X are members independently selected from O, S and NR%,

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

substituted or unsubstituted heteroalkyl, and acyl; and
R? is selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO, NRYR!, NC(O)RY,
10 OC(O)NRMRY, OC(O)ORY, C(O)R", OR", and O(CH2).N(CHz).
wherein
n is an integer from 1 to 20;
R and R* are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
15  substituted or unsubstituted heteroaryl, and substitated or unsubstituted, wherein R and R®
together with the nitrogen atom to which they are attached are optionally joined to form a
substituted or unsubstituted heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms.

Non-limiting examples of such ;sonjugates include the following structures:

20
O

HN—CH—VaIWAb
b

Cl
[
0

/N\) 0
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25substituted heteroal kyl, unsubstituted heteroal kyl, di phosphates,
tri phosphates, acyl, C(0)R12R13, WO 2005/112919PCT/US2005/017804
C(0) OR 2, womeddRi2d1e. 13, K P(0) (OR12)2" C(0) CHR12R13, SRIPusanos/017804
Si RI 2R13R14, in which RI2, R13, and R14 are nenbers independently
selected fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl and substituted or unsubstituted aryl, or
12.12 and 12.13 together with the nitrogen or carbon atomto which
they are attached are joined to forma 5 substituted or unsubstituted
het er ocycl oal kyl ring system having from4 to 6 nenbers, optionally
containing two or nore heteroatons; R6 is a single bond which is
ei ther present ok, absentogm when present R 6 and R7 are joined to
forma cyclopr0p§k ; and R@ils CH2- X1 or -CH2- jojneqji

cycl opropyl ring w
R4 , -4,, K R5 apgdi
group consi sti ng]|of sypst pt ut ed I, unsubstituted al kyl,
substitute ubstituted heteroaryl,

et eroaryl,

unsubsti t gt ed su het erocycl oal kyl, unsubstituted
het er ocychoal k¥I, hal ogen, i SRis, Nc(0.- , is ytt

OC( 0) NRTGR1 ; OC(0)OR15, 15 @( CHZ) 11NR24R25 wherein n is an integer
from1l to 20, preferably, nis an integer from2 to 6; R15 and

R16 are i ndependentf~sel ect ed LrontH, substituted or ungubstituted
al kyl , substituted subskrp ted hetero&l Q§#? t%jziigﬁyimv
unsubstituted aryl | ? fted or unspbstTit Qary Ab
substituted or uljsubsfit het er gCy oaIkyI, and subbtituted bor
unsubsiit%%ed\pe i in/' 3 R16 together with the
ni trogen \ijLTO hey ar

/N

Heo.  CO2CHs o -

° A
= ~
" HN— Cit—Val—(PEG MHN Ab

NTNP NG / b
/U\\IQFQ

10  wherein each b is independently an integer from 0 to 20, and Ab is an antibody, or fragment
thereof.
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20 attached are optionally joined to forma substituted or
unsubstituted heterocycloal kyl ring system having from4 t

nmenbers, oA BRHHEBcont ai ning two or nore heteroat ons; PQHHSMO%W
R25 are independently selected fromunsubstituted al kyI and wherein
at least one of R4, R4', R5 and R5 is O(CH)" NR24R25. As di scussed
above, X1 may be a | eaving group. Useful |eaving groups include, but
are 25 not limted to, hal ogens, azides, sulfonic esters (e.g.,

al kyl sul fonyl, aryl sul fonyl), oxoniumions, alkyl perchlorates,
amoni oal ka”ﬁ—ﬁ}é’t Bﬁ&%@feﬁéa aﬁﬁoduﬁédfag ktfel Mﬂ&#ﬁﬂﬂﬁm padelifdeti@niugateed
conpounds (e.d., | ates, nonaflates, tre ates) and the |ike.

Part i cubdcctM@gwoﬁmlaﬁfﬂWFseaw ng groups are F, O and Br. The

choi ce of these and ot her |eaving groups appr iate for a particul ar
set of reaction conditions is within M of those of skill
in the art (see, for A (fE D) ORGANI C CHEM STRY,
2nd Edition, John Wle 1994, Sapdl & SR'W ORGANI C
FUNCTI ONAL GROUP PREP. 2ng-Fdi tion, Academ J

2005/ 112919PCT/ U5§0915 , dnc.t 1983; and Wade

COMPENDI UM OF I THODS, )Iohzn Wl ey and Son.mrj1980)
In sonme enbodi rents, 124, &4' '0R5, and P.5 are nenbers |nd§&§&dently
selected fromH, halogen, NH2, Owvke, O(CH2)2N(Me)2 and NCO2. |In sone
enbodi nents, at least one of R4, R4', 5 P.5 and RS is

O(CH2) 2N(Me) 2. I n some enbodi ments, one of 124, 12.4', R5 or RS is
O(CH2) 2N(Me) 2 and the others of 124, R4', nd 12.5" are H 1In

ot her enbodi nents, R4 is O(CH2) 2N( Me) 20amd 2.41, R5 and R5' are H.
In some enbodi ments, R2 is CH2-X3 whprb X fSNFNO or Br and R6 is
absent. In sone enbodi pAfries,a t he i $ sel ectrw ch that the

m the 1Q gr &ip cdnsi sting of

| eavi ng group X1 isué Jrenper seltlec ro
hal ogen, al kyl sul f/@\nya yls ooyl , and azide. In sonmefenbodi nents,
Xl is N N K,oj

/N\) o (o) 0)\NH2 HN

OA\N\N\ Ab

and
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Cl or Br. In some enbodinments, Zis 0. In sone enbodi nents, X and Z
are 0. In sone enbodi nents, P.2 is H nethyl, or cyano and R1,
Rb, and REWORSHR91Pn some embodi nents, R, Rh, R2, andPE/Ps2085Q7§44
In some enbodi nents, RI, 12.b, and R2' are H 15In sonme enbodi nents,
R3 is a reactive group as described below. A preferred fornula for

t he conpound of Fornula (14) is the following: R2 F(2' R24 R25 n
Anot her preferred enbodi nent for the conpound of Formula (14) is the

follow ng: WD 2005/1129191' CT/ US2005/ 017804 Yet additional
preferre g)gd-' henCarmRyNe wkmepraather. (14) are the
foll ow ng:e% ref%?’?g%ﬁbfjlg%%%wgi n ang CBI fgrCcllonj ugat es The

peptide, hydrazine or disulfide |linkers of the invention can be used
in conjugate ont aj_nj. C: 11 RRa;i Qa8 W BleOd C
agents. Pref %‘rs%‘@c?%%%ﬁ?u%dg?“ g%tg’g% I?ﬁéem?frll@gﬁ{die%b?re desc?i eggla in

furt her fdat@e folloeimwitintes:ss ot herwi se indi cated, substituents are

5

NH;

and
Ox N
Y
CO,Me

— —X

N s

1

N
o Y
Ab“‘/u‘N’\’o‘/\ONO\/\O/\)LNNk y 0 \©\,0‘[1’rld

o]
g ogas
O I

i OMe
10 at
wherein X* is Cl or Br, and Ab is an antibody, or fragment thereof.

In still other embodiments, the invention provides a peptide linker conjugate having the

following structure:
15
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WO 2005/ 112919PCT/ US2005/ 017804 defined as set forth above in the
sections regarding cytotoxins, peptide |linkers, hydrazine |inkers and

di sul fide tviorkewn201A. Peptide Linker Conjugates PaT/ES 0018800 €d
enbodi ment, the invention provides a peptide |inker conjugate having
the structure: 100r wherein X1 is a halogen; X is a nmenber

selected fromO0, S and NR23; 15R23 is a nmenber selected fromH,
substituted or unsubstituted al kyl, substituted or m substituted
het er oal kyl , and acyl; and

wherein X! is Cl or Br, and Ab is an antibody or fragment thereof.

B. Hydrazine Linker Conjugates

5
Tn a preferred embodiment, the invention provides a hydrazine linker conjugate having
the structure:
CO2CH
HaC 23 X'f
—' 4
(R¥3G 2 HN R
X4\( 4) o 3 1324 R24p24 ||; R24p24 /?]\ = l
L
ﬁ{xﬂii ?\\\ N N o AN ]
R2AR2 252 Loy . )
o 0O o0 RR'R . R
10
In another preferred embodiment, the invention provides a hydrazine linker conjugate
having the structure:
CGOoCH3g
Ha R24 R24R24 O
X‘% L4)—h O/&
R24 24 I R5
15 and
X1
T s TS
A N NT O
R24 Loa N\=F 0 R 2(7/
In yet other preferred embodiments, the invention provides a hydrazine linker conjugate
having structure selected from:
20
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R4, RA', R5 and R5' are nenbers independently selected fromthe
group consisting of H, substituted al kyl, unsubstituted al kyl,

subst it ut eWO08/11299subst i t ut ed aryl, substituted het erR&aF$2005/017804
unsubstituted heteroaryl, substituted heterocycl oal kyl, unsubstituted
20 heterocycl oal kyl, hal ogen, NO2, NRI5R 16, NC(0)R15, OC(0)NR15R16,
OC(0) OR15, C(0)R15, OR15, and O(CH2) N(CH3)2 wherein WD

2005/ 112919PCT/ US2005/ 017804 n is an integer from1 to 20; and R' and
1216 are independently selected fromH, substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, substituted or unsubstitut ed het eroaryl, and
substituted or unsubstituted, wherein | e5%:@n 9&%6)(5 together with
the nitrogen atomto which the qare attac res optlona y joined to
forma substituged,or uQ)su |tlu§c et er®cy€l pabkyl ng system
having from4 to PES) Y‘O@Eﬁv r nore

het er oat ons. Non- ||r’Fi2"tptzﬂ xanpl@s cof sumh conjudat &s include the
followi ng structures: WO 20051112919PCT/ U%%Q:QSI 17804 wherein Xl is

c or Br; /X‘I —/—N
‘ Ho Hac CH;.

CHa

and

/
N\
Thisg, Pty
\(PEG \L?q/ O/L N N\/\N

RE4 R4 CHa

% g
Hs H3G GHLO
“peotA G \\

24
RER o CH3

wherein PEG is a polyethylene glycol moiety and X' is Cl or Br.

In still other preferred embodiments, the invention provides a hydrazine linker conjugate

10  selected from the following structures:

Q

COzME
Ab OO g0
™ 0 0 \©\f .NMN\/\N 5
!

O
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and wherein Ab is an anti body, or fragnent thereof. In another
preferred enbodi nent, the invention provides a conjugate having the
st ruct ur e: WIR005/32919\W0 2005/ 112919PCT/ US2005/ 017804  whBEBUR2083/057804 3
| eavi ng group; Z and X are nenbers independently selected fromO, S
and NR23, 5wherein R23 is a nmenber selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroallcyl, and
acyl; and R3 is selected fromthe group consisting of H,
substituted al kyl, unsubstituted al kyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycl oal kyl, unsubstituted heterocycl oallcyl,

hal ogen, NO2, NR15R16, NC(0)R15, 10 OC(0) NR15R16+= 0)PR15, C(0)RI15,
ORI 5, and O(CH2), N(Cl1-13)2 wherein

N
| o]
o) “N'NWXNJLO N
s} | 7 O, -
Ab""""k/\o/\’o‘“/‘of\/o‘/\o 0)“@/ N

)

COMe 1
NH K
Ab"“\"/\/ov’\o/\/o\/\o/\/o i j’\ OMe
o |
Q Q
__CoMe_ 1
I o™ :
/@){‘N—N\l(\l}l)l\o N

and

(o]
Abr\"""u\/\o/"\/ox/\of\/ox/\o

10  wherein X is Cl or Br, and Ab is an antibody, or fragment thereof.

In yet another preferred embodiment, there is a hydrazine linker conjugate selected from

Ab
2 NI {M
HN O O HN
7 _<_\

0 8]

the following structures:
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nis an integer from1l to 20; 12.35 and 12.36 are independently
selected fromH, substituted or unsubstituted allcyl, substituted or
unsubst i t UWORRMIEMEA| kyl, substituted or unsubstit ut edPGHY$2005/017304
15substituted or unsubstituted heteroaryl, and substituted or
unsubstituted, wherein R15 and R16 together with the nitrogen atomto
which they are attached are optionally joined to forma substituted
or unsubstituted heterocycloallcyl ring systemhaving from4 to 6
menbers, optionally containing two or nore heteroatons. Non-limting
exanpl es of such conjugates include t f o] low str uregs 8 WO
2005/ 112919PCT/ US20054017804 10 ngﬁ\oeﬁ \b—i’ng_\l\-nd:epﬂnd@wt“l y an
integer fromQ.to 2@ and Ab is ah altibody, or fragnment thereof. WO
2005/ 112919PC]/ US200%/ 017804 N In yet other preferred

enbodi ments, the Tmvention g ov'Les a peptide |inker conjugate

sel ect ed fro@\t ZIRNS ,.@ uctures:  OHNO

(ﬁﬁN © 0 I?
"

C. Disulfide Linker Conjugates

5
In a preferred embodiment, the invention provides a disulfide linker conjugate having the
" structure:
Ka
10 and
1 |
Riz~ )'l\ RN N
R24 R24 N )
S
- s %
Xyt
4'( %), & |
\ \
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YMO-r ) O O HNLO 01)---NH2HNI" Ab WD 2005/ 112919PCT/ US2005/ 017804

wherein Xl

is C or Br, and Ab is an antibody, or fragnent thereof.

In still otMYeA%¥HBYdi nents, the invention provides a pePtTYE20/HZH

conjugate selected fromthe foll ow ng structures: 5

10 and

Non-limiting examples of such structures include the following:

A

]

2

B OMe
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0 N and 10 OVE wherein XI is d or Br, and Ab is an antibody, or
fragment ther eof In still other enbodl ments, the_invention
provi des a™9APFHEWi nker conj ugate having the fol | ow nBCHPPHEY U
WO 2005/ 112919PCT/ US2005/ 017804 wherein Xl is C or Br, and Ab is an
anti body or fragnment thereof. B. Hydrazine Linker Conj ugat es

In a preferred enbodi nent, the invention provides a hydrazine |inker

conj ugate having the structure: I n anot her preferred
enbodi ment, the invention provides a hydrazine | i nker conjugate
havi ng the structure: COzCHs

OMe

30 CH3

AbM

wherein X! is Cl or Br, and Ab is an antibody, or fragment thereof.

5 LIGANDS
The ligands of the current invention are depicted as «X* In this invention, X*
represents a member selected from the group consisting of protected reactive functional groups,
unprotected reactive functional groups, detectable labels, and targeting agents. Preferred ligands
are targeting agents, such as antibodies and fragments thereof.
10 In a preferred embodiment, the group X* can be described as a member selected from
R?, COOR, C(O)NR”, and C(O)NNR? wherein R* is a member selected from substituted or
unsubstituted alkyl, substituted or unsubstitnted heteroalkyl and substituted or unsubstituted

heteroaryl. In yet another exemplary embodiment, R? is a member selected from H; OH;

NHNH;;
0 O w,
/ —
New o O_{
o O R30

wherein R* represents substituted or unsubstituted alkyl ferminated with a

13

reactive functional group, substituted or unsubstituted heteroaryl terminated with a functional
group. The above structures act as reactive protective groups that can be reacted with, for
20  example, a side chain of an amino acid of a targeting agent, such as an antibody, to thereby link

the targeting agent to the linker-drug moiety.
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15 and In yet other preferred enbodinents, the invention
provi des a hydrazi ne |inker conjugate having structure selected from
WO 2005/ 11%@1apXair4182005/ 017804 wherein PEG is a pol yertipbsnesghsoeol
noiety and X1 is G or Br. In still other preferred

enbodi ments, the invention provides a hydrazi ne |inker conjugate
10sel ected fromthe follow ng structures: WO

2005/ 112919PCT/ US20051017804

Targeting Agents
The linker arms and cytotoxins of the invention can be linked to targeting agents

that selectively deliver a payload to a cell, organ or region of the body. Exemplary targeting
agents such as antibodies (e.g., chimeric, humanized and human), ligands for receptors, lectins,

5  saccharides, antibodies, and the like are recognized in the art and are useful without limitation in
practicing the present invention. Other targeting agents include a class of compounds that do not
include specific molecular recognition motifs include macromolecules such as poly(ethylene
glycol), polysaccharide, polyamino acids and the like, which add molecular mass to the
cytotoxin. The additional molecular mass affects the pharmacokinetics of the cytotoxin, e.g.,

10  serum half-life.

In an exemplary embodiment, the invention provides a cytotoxin, linker or
cytotoxin-linker conj ugate with a targeting agent that is a biomolecule, e.g, an antibody, receptor,
peptide, lectin, saccharide, nucleic acid or a combination thereof. Routes to exemplary
conjugates of the invention are set forth in the Schemes above. ’

15 Biomolecules useful in practicing the present invention can be derived from any
source. The biomolecules can be isolated from natural sources or can be produced by synthetic
methods. Proteins can be natural proteins or mutated proteins. Mutations can be effected by
chemical mutagenesis, site-directed mutagenesis or other means of inducing mutations known to
those of skill in the art. Proteins useful in practicing the instant invention include, for example,

20  enzymes, antigens, antibodies and receptors. Antibodies can be either polyclonal or monoclonal,
but most preferably are monoclonal. Peptides and nucleic acids can be isolated from natural
sources or can be wholly or partially synthetic in origin,

In a preferred embodiment, the targeting agent is an antibody, or antibody
fragment, that is ‘selected based on its specificity for an antigen expressed on a target cell, or at a

25  target site, of interest. A wide variety of tumor-specific or other disease-specific antigens have
been identified and antibodies to those antigens have been used or proposed for use in the
treatment of such tumors or other diseases. The antibodies that are known in the art can be used
in the conjugates of the invention, in particular for the treatment of the disease with which the
target antigen is associated. Non-limiting examples of target antigens (and their associated

30  diseases) to which an antibody-linker-drug conjugate of the invention can be targeted include:
Her?2 (breast cancer), CD20 (lymphomas), EGFR (solid tumors), CD22 (lymphomas, including
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5 and 10 wherein X1 is C or Br, and Ab is an anti body, or
fragment thereof. In yet another preferred enbodinent, there is
a hydrazi n&Q 308XE2980nj ugat e sel ected fromthe foll owi nBCEUBPIP8/ Q704
4-Ab HWO HN N/ 00 and WO 2005/ 112919PCT/ US2005/ 017804

non-Hodgkin’s lymphoma), CD52 (chronic lymphocytic leukemia), CD33 (acute myelogenous
leukemia), CD4 (lymphomas, autoimmune diseases, including rheumatoid arthritis), CD30
(lymphomas, including non-Hodgkin’s lymphoma), Muc18 (melanoma), integrins (solid tumors),
PSMA (prostate cancer, benign prostatic hyperplasia), CEA (colorectal cancer), CD11a
5  (psoriasis), CD80 (psoriasis), CD23 (asthma), CD40L (immune thromobcytopenic purpura),

CTLA4 (T cell lymphomas) and BLys (autoimmune diseases, including systemic lupus
erythematosus).

In those embodiments wherein the recognition moiety is a protein or antibody, the
protein can be tethered to a surface or a self assembled monolayer (SAM) component or

10 connected through a spacer arm by any reactive peptide residue available on the surface of the
protein. In preferred embodiments, the reactive groups are amines or carboxylates. In
particularly preferred embodiments, the reactive groups are the e-amine groups of lysine
residues. Furthermore, these molecules can be adsorbed onto the surface of the substrate or
SAM by non-specific interactions (e.g., chemisorption, physisorption).

15 Recognition moieties which are antibodies can be used to recognize analytes
which are proteins, peptides, nucleic acids, saccharides or small molecules such as drugs,
herbicides, pesticides, industrial chemicals and agents of war. Methods of raising antibodies for
specific molecules are well-known to those of skill in the art. See, United States Patents No.
5/147,786, issued to Feng et al. on September 15, 1992; No. 5/334,528, issued to Stanker ef al.

20  on August 2, 1994; No. 5/686,237, issued to Al-Bayati, M.A.S. on November 11, 1997; and No.
5/573,922, issued to Hoess et al. on November 12, 1996. Methods for attaching antibodies to
surfaces are also art-known, See, Delamarche et al. Langmuir 12:1944-1946 (1996).

Targeting agents can be attached to the linkers of the mvention by any available
reactive group. For example, peptides can be attached through an amine, carboxyl, sulfhydryl,

25  or hydroxyl group. Such a group can reside at a peptide terminus or at a site internal to the
peptide chain. Nucleic acids can be attached through a reactive group on a base (e.g., exocyclic
amine) or an available hydroxyl group on a sugar moiety (e.g., 3°- or 5’-hydroxyl). The peptide
and nucleic acid chains can be further derivatized at one or more sites to allow for the attachment
of appropriate reactive groups onto the chain. See, Chrisey et al. Nucleic Acids Res. 24:3031-

30 3039 (1996).
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When the peptide or nucleic acid is a fully or partially synthetic molecule, a
reactive group or masked reactive group can be incorporated during the process of the synthesis.
Many derivatized monomers appropriate for reactive group incorporation in both peptides and
nucleic acids are know to those of skill in the art. See, for example, THE PEPTIDES: ANALYSIS,
SYNTHESIS, BIOLOGY, Vol. 2! “Special Methods in Peptide Synthesis,” Gross, E. and
Melenhofer, J., BEds., Academic Press, New York (1980). Many useful monomers are
commercially available (Bachem, Sigma, efc.). This masked group can then be unmasked
following the synthesis, at which time it becomes available for reaction with a component of a
compound of the invention.

Exemplary nucleic acid targeting agents include aptamers, antisense compounds,
and nucleic acids that form triple helices. Typically, a hydroxyl group of a sugar residue, an
amino group from a base residge, or a phosphate oxygen of the nucleotide is utilized as the
needed chemical functionality fo couple the nucleotide-based taxgeting agent to the cytotoxin.
However, one of skill in the art will readily appreciate that other “non-natural” reactive
functionalities can be appended to a nucleic acid by conventional techniques. For example, the
hydroxyl group of the sugar residue can be converted to a mercapto or amino group using
techniques well known in the art.

Aptamers (or nucleic acid antibody) are single- or double-stranded DNA or
single-stranded RNA molecules that bind specific molecular targets. Generally, aptamers
function by inhibiting the actions of the molecular target, e.g., proteins, by binding to the pool of
the target circulating in the blood. Aptamers possess chemical functionality and thus, can
covalently bond to cytotoxins, as described herein.

Although a wide variety of molecular targets are capable of forming non-covalent
but specific associations with aptamers, including small molecules drugs, metabolites, cofactors,
toxins, sacchaﬁde-bascd drugs, nucleotide-based drugs, glycoproteins, and the like, generally the
molecular target will comprise a protein or peptide, including serum proteins, kinins,
eicosanoids, cell surface molecules, and the like. Bxamples of aptamers include Gilead's
antithrombin inhibitor GS 522 and its derivatives (Gilead Science, Foster City, Calif.). See also,
Macaya et al. Proc. Natl. dcad. Sci, US4 90:3745-9 (1993); Bock et al. Nature (London)
355:564-566 (1992) and Wang et al. Biochem. 32:1899-904 (1993).
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Aptamers specific for a given biomolecule can be identified using techniques
known in the art. See, e.g., Toole et al. (1992) PCT Publication No. WO 92/14843; Tuerk and
Gold (1991) PCT Publication No, WO 91/19813; Weintraub and Hutchinson (1992) PCT
Publication No. 92/05285; and Ellington and Szostak, Nature 346:818 (1990). Briefly, these
techniques typically involve the complexation of the molecular target with a random mixture of
oligonucleotides. The aptamer-molecular target complex is separated from the uncomplexed
oligonucleotides. The aptamer is recovered from the separated complex and amplified. This
cyele is repeated to identify those aptamer sequences with the highest affinity for the molecular
target. _

For diseases that result from the inappropriate expression of genes, specific
prevention or reduction of the expression of such genes represents an ideal therapy. In principle,
produciion of a particular gene product may be inhibited, reduced or shut off by hybridization of
a single-stranded deoxynucleotide or ribodeoxynucleotide complementary to an accessible
sequence in the mRNA, or a sequence within the transcript that is essential for pre-mRNA
processing, or to a sequence within the gene itself. This paradigm for genetic control is often
referred to as antisense or antigene inhibition. Additional efficacy is imparted by the conjugation
to the nucleic acid of an alkylating agent, such as those of the present invention.

Antisense compounds are nucleic acids designed to bind and disable or prevent
the production of the mRINA responsible for generating a particular protein. Antisense
compounds include antisense RNA or DNA, single or double stranded, oligonucleotides, or their
analogs, which can hybridize specifically to individual mRNA species and prevent transcription
and/or RNA processing of the mRNA species and/or translation of the encoded polypeptide and
thereby effect a reduction in the amount of the respective encoded polypeptide. Ching et al.
Proc. Natl. Acad. Sci. U.S.4. 86:10006-10010 (1989); Broder ef al. Ann. Int. Med. 113:604-618
(1990); Loreau et al. FEBS Letters 2714:53-56 (1990); Holcenberg et al. WO91/11533;
W091/09865; W0O91/04753; W090/13641; WO 91/13080, WO 91/06629, and EP 386563).
Due to their exquisite target sensitivity and selectivity, antisense oligonucleotides are useful for
delivering therapeutic agents, such as the cytotoxins of the invention to a desired molecular
target.

Others have reported that micleic acids can bind to duplex DNA via triple helix
formation and inhibit transcription and/or DNA synthesis. Triple helix compounds (also referred
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wherein XI is CI or Br, and Ab is an antibody, or fra
o : gnent thereof. 5
LI GANDS The ligands of the current invention are depicted

as "X4". IwoldibSihaventi on, X4 represents a nmenber sel epegisd
WoL2 , . 005817809 €
group consisting of protected reactive functional groups, uﬁprote%?ed

reactive functional groups, detectable |abels, and targeting agents.
Preferred |ligands are targeting agents, such as antibodi es and
fragments thereof. 10In a preferred enbodi ment, the group X4 can be
described as a menber selected from R29, COOR29, C(0)NR29, and
C(O0) NNR29 wherein R 29 is a menmber selected from substituted or
unsubst id asttaple atrdngl drugshirs oli geruelgotirfes that bibd t¢ seassngesiid davtiersirapied Ry A

SUbsty Sl RSk S0 B BBy SR st i
‘t’\’g re ;n'e In n thlde&% g.,ﬁﬂl\eﬁﬂflte@es sipldxtvidue dnd bnwgsrlcis,sitei,iﬂww_@tppairq:tgiguproducﬁon at
e e e i b SR AR B B e st
above StgHC fbRheRE indBSretddbft VPl Adig aerggrmops. Shate.g ¢ Tamblications
reacted wth, for 20 exanple, a sij ai ' | f
o o ospont A0 s Y SR aBL B e B L
agent t Q. he:k o PHR b SnVIRIGE Afe also conjugated to nucleic acid sequences that form triple
helices.
The site specificity of nucleic acids (e.g., antisense compounds and friple helix
10 drugs) is not significantly affected by modification of the phosphodiester linkage or by chemical
modification of the oligonucleotide terminus. Consequently, these nucleic acids can be
chemically modified; enhancing the overall binding stability, increasing the stability with respect
to chemical degradation, increasing the rate at which the oligonucleotides are transported into
cells, and conferring chemical reactivity to the molecules. The general approach to constructing
15  various nucleic acids useful in antisense therapy has been reviewed by van der Krol et al.,
Biotechniques 6:958-976 (1988) and Stein et al. Cancer Res. 48:2659-2668 (1988). Therefore,
in an exemplary embodiment, the cytotoxins of the invention are conjugated to a nucleic acid by
modification of the phosphodiester linkage.
Moreover, aptamers, antisense compounds and triple helix drugs bearing
20  cytotoxins of the invention can also can include nucleotide substitutions, additions, deletions, or
transpositions, so long as specific hybridization to or association with the relevant target
sequence is retained as a functional property of the oligonucleotide. For example, some
embodiments will employ phosphorothioate analogs which are more resistant to degradation by
nucleases than their naturally occurring phosphate diester counferparts and are thus expected to
25  have a higher persistence in vivo and greater potency (see, .8, Campbell et al., J. Biochem.
Biophys. Methods 20:259-267(1990)). Phosphoramidate derivatives of oligonucleotides also are
known to bind to complementary polynucleotides and have the additional capability of
accommodating covalently attached ligand species and will be amenable to the methods of the
present invention. See, for example, Froehler et al., Nucleic Acids Res. 16(11):4831 (1988).
30 In some embodiments the aptamers, antisense compounds and triple helix drugs

will comprise O-methylribonucleotides (EP Publication No. 360609). Chimeric oligonucleotides
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bases by halogenated bases. Furthermore, the 2'-furanose position on the base can have a non-
25  charged bulky group substitution. Examples of non-charged bulky groups include branched
alkyls, sugars and branched sugars.

Terminal modification also provides a useful procedure to conjugate the
cytotoxins to the nucleic acid, modify cell type specificity, pharmacokinetics, nuclear
permeability, and absolute cell uptake rate for oligonucleotide pharmaceutical agents. For

30  example, an array of substitutions at the 5' and 3' ends to include reactive groups are known,

which allow covalent attachment of the cytotoxins. See, e.g., OLIGODEOXYNUCLEOTIDES:
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The label may be coupled directly or indirectly to a compound of the invention
according to methods well known in the art. As indicated above, a wide variety of labels may be
used, with the choice of label depending on sensitivity required, ease of conjugation with the

25  compound, stability requirements, available instrumentation, and disposal provisions.

When the compound of the invention is conjugated to a detectable label, the label
is preferably a member selected from the group consisting of radioactive isotopes, fluorescent
agents, fluorescent agent precursors, chromophores, enzymes and combinations thereof.

Methods for conjugating various groups to antibodies are well known in the art. For example, a
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30  comprising a computer). Preferred labels are typically characterized by one or more of the
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genes reprasenbgianei deal therapy. In principle, producecowsmbsenrsos
particul ar gene product may be inhibited, reduced or shut off by
hybriidi zati on of a single-stranded deoxynucl eoti de or

ri bodeoxynucl eoti de conpl enentary to an accessi bl e sequence in the
MRNA, or a sequence within the transcript that is essential for
pre-mMRNA 15 processing, or to a sequence within the gene itself. This
paradi gm for genetic control is often referred to as anti sense or

ant i genefollowinki htigosensifuitt, hisbrtabilist, fave basksiound, hgya prvaigumpniglsgnsitivity and
conj ugat I%@Jn S %%ﬁ%%gm%igelhgécl\ﬁ&& Fudiscan kf%ﬁ YhAohiHkr898 dvaildHE BoShd hOSE
of the pr SERE T Ent T ont nti sense conpounds are nucleic
aci ds desiGyive dhdnticdlicomtpanyd Ssinslaivise MSD), Miokeeelat Probes (Brgrae @R REd] systems

MRNA r espansi bl.e ener at | rtiq [ k. i se 20
compou no‘g BF‘FF%P?}& t 1R %ﬁ]%gt@%%%oﬁg hﬁsgﬁa%%&’%d@h%ﬁg&gggglnded,
ol i gonualHetidiRs, InQ(P4lb aild, @ARIOhea Gends Chip ¢ Aldriol IbhidicaECameay {Miwhilee,

to individual mRNA cie yent transcriptiaon and/ o
processi g Qient e%%lﬁ‘%@@?@&@;ﬁ}%?e@?ﬁﬁgeﬁﬁ‘gké?}Plefs ‘é"ge@g@%ka
pol ypept diinie BiddRehRR AR IHRE (Flekal(2E1i6d AG/Bhdhs ! Seiizaramiditand Applxel
respective encoded pol ypeptide. Ching gﬁ at Prog.. Natl. Acag. Se% Kl
U S A gBiossbos- Hotrr§ify168d ps well aymamieqihecomyysppial spyroesyjmgwn fo one of skill,
113: 604- §lBedrbord, HARObE s IOBY ar byilPdecdpatbe hb®ith Sdl6ct & dppaspriate fubBB)re for
Hol cenberg et al W91/11535;, W91/ 09865; W91/04753; W90/ 13641. WO
91/ 1BD80: paridular ApBE2tion andeif itmonwatityyailablrecormnartiakly. Wil Be pls foeyptpsst
sensi ti v qqﬁfﬁi bl J ' ESth@efciatl® SvAtaBle WisBlettent
for del i%%%?c%% t herog%(ﬁejhfté: ég)ﬁao‘é(gﬁltég,ﬁﬁgﬁc?%ﬂggg?ﬁe cyt otaogi ‘I{IS aofe t hg =

i nvent i ownipowalsdesirive dt the Hesired Sroresgengdabel. 300t her s have reported that
nucl ei ¢ aci ds canbj ng. i j ' g@ﬁ%' nd
inhibit transcripfli %&r@éngfglrﬁwlesynglﬁ%@ﬂyré#?%agyhae%luiilg{ co JFégﬂarﬁlgs
(al so r efreteingdnd WRIREEE /14089 PETLIUSRBOE /a0 RelU 11t the prosqnt inypiiont Sughd

0 00P) | ASielis RERMMCHPALIARS LR By s%Q?tFp9ot§1§9§ﬁeeafa;ﬁa&f(vﬁ9aaQA & PhaBAdRd

sel ectrve ranscri ptl on
di sease- BrRuisig33ys03eR08 (308); Iawincier all, (yemeBiocieny Physily T2BA 7186 (1982)),

si mpl ex virus, and oncogepes,.j.€., . they.s rofein. product | t
the. col |Y“1[11‘88|f{§‘8§e?°e?h]ér§ge%&??}a§v 1*6?%?"&??%%@‘;’%&6‘%?%‘56%& i) 48508t
DNlAI i ][1 t 199®% [PeriGnehiirBptyll fiond he Hinaﬂs igeilabeyhéioiéi?imgl?. et ak, Hdant
ce rom maki n tar [ in . e.g., P ubl i cati ons S,
VD 92/ 1080BeH gy SHOLT DRI POt Eom gy ORI BERs
Thusyg t hgyeMaRb QKL RS PhytdeeytRirse phydodyLid (Wilbaakeeral. SN BANChyanest]1226-

nucleic acid sequences that formtriple
35 (1993)), and the like.

Generally, prior to forming the linkage between the cytotoxin and the targeting

(or other) agent, and optionaily, the spacer group, at least one of the chemical fiunctionalities will
be activated. One skilled in the art will appreciate that a variety of chemical functionalities,
25  including hydroxy, amino, and carboxy groups, can be activated using a variety of standard
methods and conditions. For example, a hydroxyl group of the cytotoxin or targeting agent can
be activated through treatment with phosgene to form the corresponding chloroformate, or p-
nitrophenylchloroformate to form the corresponding carbonate.
In an exemplary embodiment, the invention makes use of a targeting agent that
30 includes a carboxyl functionality. Carboxyl groups may be activated by, for example,

conversion to the corresponding acyl halide or active ester. This reaction may be performed
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helices. The site specificity of nucleic acids (e.g., antisense
conpounds and triple helix 10 drugs) is not significant]ly affected by
nodi fi cat i 3P BP¥HEY? phosphodi est er |inkage or by cheni c5¥T’USZ"°°’m7S°4
nodi fication of the oligonucleotide term nus. Consequently, these
nucl ei ¢ acids can be chem cally nodified; enhancing the overal
binding stability, increasing the stability with respect to chem cal
degradation, increasing the rate at which the oligonucl eotides are
transported into cells, and conferring chem cal reactivity to the
nol ecul es., The .gener al .. I . j afd iC
aci ds udBPEi® RN F(gnedﬁ%gta ﬁglgg%atf/%l%y%%%gﬁ%e@@ g\%ggy,bf;i @ﬁeﬂgﬁ}}ﬁr ol
et al., cBitotieshyilpues! 161i85Bpdparef HE8Sh thataSioniof thetcakpxyl CarfemingRaep
48: 2659- 2668 988). erefore, . i.n_an gx | ' ty;

Cyt ot oxi T B HoRdR, e O A 2o ST oo E bRk
modi f i Cabin®hafén oFermph eepimts skieinvdnitink afimose bMbskilbinghg arapilbappresiate that

antisense conpounds and triple helix drugs.bearing 20 ot oxi f
the iSnveht 1619t EHRCRI-SRPIRIBREHET A AT %@%%%F’i "Pﬂn?‘f%?ﬁ?, & Hdving

addi ti onganydeles tinRfsnal Bloups RSP 0Sijkda0d%o tiRAinkas gf ts irvpetinf | C

hybridi zation to or association wth the rel evant target sequence is
retained as a functional property of the oligonucleotide. For

exanpl e, pSQR%. R LM@EW | I enpl oy phosphor ot hi oat e anal ogs whi ch
are nore res T To degradation by nucleases than their naturall
occurring phosphaFer dirity pEillustenting Sepapacedipgdisg@sdon f?ﬁ%se%%b@ewau%aa%sf
hav hi - ' A | g $&8bod@méht of the
CanpiSon 1 R B S B R R B a0y )
Phos phoriavéntiat Fonlevtiisha bthessraeadilyi ig%nad;bsemq of skilldn the agy dolisgiption of the
bi nd to .conpl enent ar I 1. de; i tional

capabi | ilF‘flen “56188?%%Bg?‘?"ﬁgﬁ"'@&ggfs@%@‘%ﬁgg tsa%%:ecri& bP?iS%ﬁg species and
wi Il be anenabl e Baethpleryroetipouisls of the ieveptieshsar 2 jepstyn fiinstionabaieup,fhich is

exanpl e, Froehler et al ... .Nuclejc i ds . : :301I n
sone enbFE* iogatf’(ﬁ%n %fb"fbﬁtr‘%’eg,or g%stuﬁ%%ér:\{gdeﬁg r%%%%\rééﬁ%l?@%%’r?%l e %ﬂé‘?l?x
dr Ugss Wi fabileCa@attnh i€ toQmbmbEigpetibd b batvenititdemti¢Efer Pelbdctivd growp isidhe terminal
360609). Chineric oligonucleotides WD 2005/112919PCT/ US2005/ 017804
may al sPERIRLERe Bl e et at, Nucleic Acids Res. 18: 4751 (1990)).
For some appl i cat iReRive @ftfubs @iSastdsiof esatiidne atdfidas paniting thpbesdueinvantion

may conprise pol yam de nucleic acid Ni gl .sen.et at, .Science 254.
1497 ( 1998 pensrpily Bespe Hl&bﬁﬂ‘F&%iﬁilfaﬂww tﬁ?/\%‘ gh7IeEHARETe #‘é%lfsiﬁéfﬂ%”’é??cg‘ﬁ? c
der i vat i §8&§ichhiShSipHSf biroRbted dr undiotectdlcaid tBOprotel k0 natdre 1P ik4ztdup may be

1988)). O her applications nmay utilize 5 _ol.igonucleqtides, whergin
(()ne ) n‘ﬁ!ﬂ@gﬁ‘dﬁﬂtnffghqﬁﬁ&%@i tb‘“s%/fé?f qrg%@’@@eﬁ%ggﬁwﬂygﬁﬁ?ﬁiclaaﬁeéafw th

an isostgr] stékift b8 u B e HHREEHRIYE h1R6Sek dadérireliaghy
as descrlﬁédggn?%&g%%e%?J%F?agﬁ%gﬁothbs. 92/ E65186 andb191/,0655613,r or .a

f onnacetaild grritipng.VEkese insbide.dmt ap poylimifgs) to BpdeAphitig substifugionsiy &3 Iepgns
(1991)) & anfhesARk FCoiHi QRN SO FURRY aBveRstersyeletREhiltctbstibftRdhs {3 @namine

reactions) and additions to carbon-carbon and carbon-heteroatom multiple bonds (e.g., Michael

25  reaction, Diels-Alder addition). These and other useful reactions are discussed in, for example,
March, ADVANCED ORGANIC CHEMISTRY, 3rd Ed., John Wiley & Sons, New York, 1985;
Hermanson, BIOCONJUGATE TECHNIQUES, Academic Press, San Diego, 1996; and Feeney et al.,
MODIFICATION OF PROTEINS; Advances in Chemistry Series, Vol. 198, American Chemical
Society, Washington, D.C., 1982.

30 Exemplary reaction types include the reaction of carboxyl groups and various

derivatives thereof including, but not limited to, N-hydroxysuccinimide esters, N-
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(1991)). 10In addition, nucleotide anal ogs, for exanple wherein the

sugar or base is chemcally nodified, can be enployed in the present

i nvent i on. wo&need/aguas” forns of purines and pyrim di nesPar/esSichisesos

generally known in the art, many of which are used as

chenot herapeuti c agents. An exenpl ary but not exhaustive |ist

i ncludes 4-acetyl cytosine, 5- (carboxyhydroxyl nethyl) uracil,

5-fluorouracil, 5-bronouracil, 5-carboxynethylam nonethyl- 15

2-thiouracil, 5-carboxynethylam nonethyluracil, dihydrouracil,

i nosi ne, N6 4sopent enyl adenj ne,. 1-nef hyl adeni he, .

1- et hy | hyderabmeiierels csterpaedyriides monkimdazaies, iRIpSsiyt prrophenyl esters, alkyl,

di met hy'a@l&éigi, %ﬁ‘ﬁ@&@&hﬂ@&%@%ﬁo@%ﬁ%ﬁdﬁ%b BénveRed®lchisCatbsi ne,
SI ne, -nmet hyl g

5- et hyl cyt N6- net hyl adeni ne, uani ne, .
5- net hy| akdshyidereesty Haloalkyligrowps pistcrpyeyiad f 1eoripesign yxoactinn wifp ooy ¢xample, an

f 3- D- mannosy |ai%gl%8§{,1£'t§ Fﬁ%‘,{}ﬁ&rﬁ&ﬁ ALHR, BRI W4 RGh. : Dienophile (e.g.,

5- met hoxyar ac I 0- N6 4sopent enyl adeni ne,

ur acid - Smalxiydds stapapirdcipse mDiektAlder. Wdabivile &-Lsjopa evenprcaadi gorvgyted to
wybut oxasi.ne,. pseudour aci | ueqsi| - L.hi e . s

5 ot by SR HBTPAA SRS S G5 e, 1 1 AR} ox Grigaped addion or
N- ur aci | albylessnaceiditona Suldonybhdlideesh@neadily svith lamnes fyacempls, wdpan (v) ,
pseudouracj |, .queosine, 2-thiocytosine. and 6- di.sj ni I.NE;s1:

Dol 1 orpatopitEn JaHBE BF e tBISEE) Haos e - OB drafiasel
the 2'- f%!&@ﬁ@,sdﬁnm@ Shiiviened ﬂlal’bnfai‘t?y bfxss sﬁaﬁemmg cgcloalditio§ acylatiopelithatlky
group substitution. Exanples of non-char ul r oups i ncl ude

br anthe rdgitiepy &c. Brpgies reaptgeasily s elﬁé‘g'fgy(goxylfgmgpomgs'Ter m nal

nodi fication al soeeNieen e #5R{IUeadiivegpRtinR tHd neanplibekdinkdes may be

cytotoldns to the nucleic acid, nodify cell type cificity,
phar mac aredused inesvarigtyf emys P g3 eresy o %&?&1%35% oﬁ$ CE ?’E P&@:Iara“ﬁ’bf”é?ééefs:

rate forg0lJ gonuch $okh 961 BhahMBgRkisCRk, MEeR siprak086135530XRPLE 7271829,
array of substitutions at the 5 and 3" ends to inc|ude reactive

groups a94d, &oMA2: fansashrnates.gor, darel @ a at 1acHRelRt cashamatrs, eg¢ pglisHR @
See, £ 0,15k 7 {irk ALt YR 445 0h e £ t
ANTI e‘ENs”é1#%&'é@@c%%@é@ﬁ@@%ﬁ%&%ﬁ&%’%flgsg Cohen.  Ed. | S«
Press; PROSPECISRCRAIANTISSERISE NG Bl. GurelTS-3 Py eprear 1eneER
AND Al DS, (1991).,. W ckstr o T ANV R e =/ = : B. Sloan,
Bl OLOGY Wgﬁm%ﬁagﬁs%%ﬁ%%m%?ﬁ IAE??)cckson gnd%ﬁ%&Eg& ,oan
Raven Prakaviaraeldeher) BENSEw Rtk ARDE; Bdtrenol &892 yee, Marchaypra gl 160; for N-
Wl ey-Lis For..5 genegal , met.h td . i
cee. ) AN BeRAR RS o P e 265y el G0 g P28 (ISR SRR,
Har bzy  Lmiarhaimayut 353056) 6SH67,1990494r dndrl 154 £ §-acylamides, see, March supra at 379;
for N-Mannich bases, see, March supra at 800-02, and 828; for hydroxymethyl ketone esters,
see, Petracek et al. Annals NY Acad. Sci., 507:353-54 (1987); for disulfides, see, March supra at

1160; and for phosphonate esters and phosphonamidates.
The reactive functional groups can be unprotected and chosen such that they do
25  not participate in, or interfere with, the reactions. Alternatively, a reactive functional group can
be protected from participating in the reaction by the presence of a protecting group. Those of
skill in the art will understand how to protect a particular functional group from interfering with
a chosen set of reaction conditions. For examples of useful protecting groups, See Greene et al.,
PROTRECTIVE GROUPS IN ORGANIC SYNTHESIS, John Wiley & Sons, New York, 1991.
30 Typically, the targeting agent is linked covalently to a cytotoxin using standard
chemical techniques through their respective chemical functionalities. Optionally, the linker or
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Det ectabl e Labels The particular |abel or detectable group used in
conjunction wth the conpounds 10 and nmet hods of the inyention is
general ly N2 HEY cal aspect of the invention, as Ioﬁﬁ ’g§200'1"’°1860és
not significantly interfere with the activity or utility of the
conmpound of the invention. The detectable group can be any materi al
havi ng a detectabl e physical or chem cal property. Such detectable

| abel s have been well developed in the field of immunoassays and, in
general, nost any | abel useful in such nethods can be applied to the
present 5}1\{% %Ed ol §gen%}cﬁgﬁbné§r§&¥s€ﬂﬁeﬂg?&%s'l‘hé ﬂﬂcéii%lcﬁﬁ ahlie by
spect ros op| C, ot oc em cal, "bi ochem ca i Tmunochem cal

el ectri @qtlvalcmtordéfer@t“fbh@mﬁ@mCOn’tl?al‘fI@OD Useful labels in the pr esent

i nvention incl ude Y T

dyes (e.g., fluor esceﬂﬁ;#rcsf%'t cya%atemk?%(g@ﬁ% rh(gd{adrlrl%r)ldeﬁégeﬁgﬁ‘{e he
| i ke), rfa:dmohﬂlgaiu@ 4oé ogtior@Hly, tietcer 3EmIp, MBasiome 9P i chemigal Fanstipwaliges

hors er oxi A

usea s n g veefERRA BFS Sl Be o 3RaRletER o SRR O By AR i

Ior c oI orlﬂgju@hgah‘g,&lr@dy, fhias | 4nd chllba:CBSgréﬁpsgcan bp@bt}ﬁ&teylgeigg a vpmdtypfsquﬂh:@ne
atex, etc. The | a ed.direct.l

i ndi rectqlithotdéa%fl CEABisnH PSR ei“?‘i‘@’ giﬁ%/f}%ﬁn @’88‘? VFRHR CBPHE r%:ar;b %8I |
known i ruddienats as Aeadtive igntiel foay.eCarboy goupanbEbyactbattddaesrivey be
used, wi_ith the choice of |abel depending on sensitivity required,

ease of hewsijabg i on with the 25conpound, stability requirenents,

avaifgabl e instrunmentation, and di sposal provisions. VWhen
t he corrpound of the |nvent| on is conjugated to a detectable |abel,
t he | abdtHARMAGEUT OBRMULATIONSANDABVINISTRALIQN , consi sti ng

of radioactive isqf B&l%r prefelted &ﬁﬁcﬁfﬁhelﬁgtﬁél Rsent JnU&iti%ﬁ%ﬁWide@gﬁﬁﬁamaceuncal

precursors, chronop ores enzynmes and I nations thereof. Methods
f or conjfogaditiog cmprlmga grmvpsd oﬂhawmﬁwm apd a ghasmagsutically aggeriaplecpier.
art. For exanpl e, v, 0 20RSIIRI ARETHLIRABSIALIA e REbblcodiae
that is frequently COI’]] ugat e d' 10 an antibo y 1s an enzyne, ‘such

hor sigr adiuethaspédition eelts @F hydrited thereofptracistdativesed togaatient sehgiawide vamry of
gl ucose OXI dase. adi ti d
i ndi r ect™HELHIOE ngr a ?t?ﬁ% 1 ig%galrl%qr%t?ecu e Lgenedg OEE{?@gg?’g Q‘%{got imite
coval enttbyiniutiod, ttamsdentslimal) eantal,mfanma:osab,rijmgbiabanc_l"ﬁhemerag admlinismtipn,

including intramuscular, subcutaneous and intravenous injections. Preferably, the conjugates of

the invention comprising an antibody or antibody fragment as the targeting moiety are
20  administered parenterally, more preferably intravenously.

As used herein, the terms “administering” or “administration” are intended to
encomipass all means for directly and indirectly delivering a compound to its intended site of
action.

The compounds described herein, or pharmaceutically acceptable salts and/or

25  hydrates thereof, may be administered singly, in combination with other compounds of the
invention, and/or in cocktails combined with other therapeutic agents. Of course, the choice of
therapeutic agents that can be co-administered with the compounds of the invention will depend,
in part, on the condition being treated.

For example, when administered to patients suffering from a disease state caused

30 by an organism that relies on an autoinducer, the compounds of the invention can be

administered in cocktails containing agents used to treat the pain, infection and other symptoms
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5 binds to another nolecules (e.g., streptavidin) nolecule, which is
either inherently detectable or covalently bound to a signal system
such as a Jetxeyabkdie enzyne, a fluorescent conpound, oOrp@r/uS2005/017804
chem | um nescent conpound. Conmponents of the conjugates
of the invention can also be conjugated directly to signal generating
conpounds, e.g., by conjugation with an enzyme or fl uorophore.
Enzymes of 10interest as labels will primarily be hydrol ases,

particul arly phosphat ases, esterases and gl ycosi dases, or oxi dotases,
particul arly peroxi dases. Fluorescent conpounds include fluorescein
and its aidrside afféciemmmdnbramoamsedwith the discasei Suahiagenss inglide g, analgesics,
U”be||iﬂfﬁ&8ﬁs gt.c. Chem | um nescent conpounds include luciferin, and
2,3-dihy3rop %ha'azinediones, e.g., lumnol. For a review of various
| abel i ng or si gnaWhen adiuinisteyedsty stpetie:t tuindet goingycabesr regtients e compayngs may
Pat ent . 4,391 904, . . . ans of det i ng, | | I ¢
nown t GeaHBENGS gopails popiining b o el PhESL Flch Ay o el
| abels i sagants. atheatipbivels hlyalso beadniistepdd id ebekedils oontbintiglagentsthat treat the

scintillati counter, or photographic film as.in autoradiography.
Where t aderelisets of Baizfipy (hglx Suhas Rt eRefids TaRYe RO BEPRE by
exciting the fl UOS!%%JHrﬁHn%yﬁ@t&ﬂiiaﬁﬁ@ag%@@ﬁmédﬁeﬂzovﬁﬁﬁﬁﬁ&@&hiitﬁfthel i ght
and detecting the resulting fluorescence, The f] uorescence maé/ be

det ect ecorpgwHr Pjthe Biverinaciade, pEotrisyrliemtidepiepsapt dsyas(r g ffupragyn
| ect i C g ) . . i . s
el ectr ory_le:glB i éagﬁgp?lﬁgjflﬁﬁllﬁmﬁﬁg,ﬁlﬁ%ma ey ,_@lsrrﬁﬁgm%, p%np%lgm,

phot onmul t he e. Simlarly, enzynatic |abels_ may

det el e cantpgapinowiddnapgotiling); aptrisyeliceand anfigenrressing €rves fe.g-nesrtealing tiszodoge
det ect i |+ ' t wifehl YeeSdi hasiric
ool 5 Ty T R B B e e
the 25 |aaipbbteridibyisiparaml waglooes (af. pempxifeny sutiydythaunugatess @sidndi t en

appears pi.nk i ri gu L appear: of.. t he
poad.  AilpertiBieliR 2 RaiBRLL B ALIRERYE 2RRRAINL it oD el
have t heakilnakbeyerimf requiring few precautions in handling, and

bei anenabl e to.,.hi gh-t hrough i sual i.zatjion b QU i
analnk%si s includi n&ﬂ%l%é’ivf F%%E@%‘f%ﬁ'%&v‘?ﬂﬁlﬁ%ge (@Pﬁjg%%?@%’gé f’%lﬁg%é fo of
i nt egr ateshasysbaital3dnposiiot sheginahcotiptidoapound?s)ds By adedxthziyathsongoemore
typically characterized one or .nore of.the WO . . ]
2005/ 11 zwew%@%owm@%mﬂ?rwwm@ or %ﬁ‘lgﬂtss EREMpo<yHics) compagjfions for
st abi } | tybe id @%x?ﬁ%lﬁ?ﬁiﬁ%preéeﬁvﬂﬁﬁdﬁﬁbﬁ o I‘nﬁﬂctaﬂl b é‘(&ilﬁi‘mitédi it iatcymnﬁbﬂa} 1|ylan1ner
specificity in |labeling. Na uorescent | abel s are .comer ci .
avai | ablWirgogs Pt mereshygploginaly acegpt f?r?ﬁ%ﬂ?&s CBRIFEE CHYpIEts %g %m%ang%

Mol egyl agnibl bGsd fHER88g of IR actELbSuheé Bito(gvpangiapowhish, cMiNbe used
Pharmaci a LKB Bi ot'echnol ogy (Pi scataway, NJ)

Labor at dqha@gqceqmél_ly. (l’pgpe(zj foxiop pom)c{ep@ﬁ@}hu@h@g TG ?Jf a 13fpatien, chosen.
Chemi cal Conpany &M diahk&Ral a¥¥ninist@i&t) pBRIEAS Ghbroprie to §d RERrERbe Li f e

Technol ogies, Inc. (Gaithersburg, M), Fluka em ca- Bi ochem ka

Anal yt i keempetediene God i e AgmulstionsSucBRercsiants aredeneraliglnappiin g art.
Bi osystems (Fost eﬁoz%rgl%/wdg:%ﬁ%tfaﬁ@@ lﬁ%&ﬁ%ﬁ%g@f&ﬁmﬂ&a %ag{lfbﬁ&omng

sources known to one o ernore, those of skill”i'n the art
wi | 125 ecthgaitize céropound(sh witk pharmaceapily pedentable fchmiorsopidmewh d the art. Such

carriers enable the compounds of the invention to be formulated as tablets, pills, dragees,

capsules, liquids, gels, syrups, slurries, suspensions and the like; for oral ingestion by a patient to
be treated. Pharmaceutical preparations for oral use can be obtained solid excipient, optionally
grinding a resulting mixture, and processing fhe mixture of granules, after adding suitable

30  auxiliaries, if desired. to obtain tablets or dragee cores. Suitable excipients are, in particular,

fillers such as sugars, including lactose, sucrose, maunitol, or sorbitol; cellulose preparations
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10 a particular application and, if it not readily avail able
coommercially, will be able to synthesize the necessary fluorophore de
novo or sywohmeoi/oa#ivy nodi fy comrercially avail abl e fl uBCEE8®NI/017804
conpounds to arrive at the desired fluorescent label. In addition to
smal | nol ecul e fl uorophores, naturally occurring fluorescent proteins
and engi neered anal ogues of such proteins are useful in the present

i nvention. Such 15 proteins include, for exanple, green fluorescent
protei ns of cnidarians (vard et aL Phot ochenz. Phot obi oL 35: 803-808
(1982); Levine et at, . Biocl zenz. Physi ql 72B: 77-85.(1982)),

yel | ow f$&b?%§%éﬁ%mfﬂ?’6@%4%t¥?%m tistarcy F%‘Pé?h PRI BEPIER et al |

Bi ochem gy .48 Re@9r dfulbodd) %)r)rbxyﬂ:) @ﬂy!rgétﬂjrlll‘eﬁﬁlb%r Sfanh barfyd}@ﬂieﬂi@&eﬂulose

di nof | agelT at e’ Syr abi odi ni um s NMorris et ., Plant Mol ecul ar
Bi ol ogy @dfospcgmylpm@mipye (Paﬂs)c éﬁﬁesquér @ﬁléiea@um pyenisanayhe added, such as the

cyanobac | d
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t he cytotoxi nd th targ B'Qﬁlb' t he
spacer ggug{fﬁoluﬁgnﬁngg eucsi?lé Jﬂtgﬁﬁép@ﬁ Jﬂ? ?mt?ﬁ ?ﬂ%ﬂ oﬁg |tf??teds W j[ be

aﬁ tivat lqumoﬁnmles&ir‘tlidpeﬁgdl rpolyigélymlr glyd]] anelfso tiGwivat éomkiatlacaumphléoqs, afd
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targeting agent can be activated through treatnent with phosgene to
f or M@ hetoBWPIELIRSFi ng chl or of onnate, or pnitrophenyl chl oroformate to

form the correspopgih@csitd 9hphRitions, which can be used Sraly) ischelaphist-fit capsules
enbodi nment, the invention makes use of a _targeti ng P{g nt .t hat ,30
a8 helly

i ncl udesmadeof gelatiy Bs Fehas soiin sgafedypapseles gRgs ot stifizen SU9RASt ed

by, for Q%ﬁ&ﬂﬂ loEsor GV EAShRR-r Qaﬂstﬂ%s SR HRERANSIATIYe BGYddidAalih 8@niQfure with
active es This reaction may be performned

WO
2005/ 1128l Pety/2Bp 06 biirscuchATFEIchSs, vaY PoplriGntseaiiis 116 Asmggesivm. -
|1 .
T e e
car boxy| sugmtled in |swgab@rlwpﬂswmh a%ﬁaﬁy oils, pid prrgin, Higuidpqlyeiivdene glyspls.
IS r eaCt]%daden&% g?&%}?ﬁ% gﬁen%ﬁlbg a@dedC Rt atioh E{&?F hinkt dhasﬁ:tblﬂ@béﬁl

forma conjuga nvent1 on. ose o e art wil
appr eci adesagehattitabletitvesudls adnsifisgratidwoxy| - cont ai ni ng targeting agent s is

nerely illustrati }g Fie cc% @hat%u%ﬁﬁ X c@glvbgg? | nveehﬁé fomlg&{aﬁ,g&adr

groups can be con ers O 1 on eacti ve
Funczo onakengesfofitulated in conventional manner.

For administration by inhalation, the compounds for use according to the present
mvenﬁon are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafiuoroethane, carbon dioxide or

25  other suitable gas. In the case of a pressurized acrosol the dosage unit may be determined by
providing a valve to deliver a metered amount. Capsules and cartridges of e.g., gelatin for use in
an inhaler or insufflator may be formulated containing a powder mix of the compound and a
suitable powder base such as lactose or starch.

The compounds may be formulated for parenteral administration by injection,

30  eg., by bolus injection or continuous infusion. Injection is a preferred method of administration

for the compositions of the current invention. Formulations for injection may be presented in
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For clarity of illustration the succeedi ng discussion focuses on the
conjugation of 10 a cytotoxin of the invention to a targeting agent.
The focus wxenpsriiksres one enbodi nent of the invention fporvusdsvsdizsos
others are readily inferred by one of skill in the art. No limtation
of the invention is inplied, by focusing the discussion on a single
enbodi nent. Exenpl ary conpounds of the invention bear a reactive
functional group, which is generally | ocated on a substituted or
unsubstituted al kyl or heteroal kyl chain, allowing their 15 facile
attachnment to another species. A convenient |ocation for the reactive
group i suttitdpsagerfoinnalg. ,pmsmpwm wfin migli-ddsa contaiies ovithes agdedupeserrative. The
cl asses of reactions, usef Vi

gener al 1§ CPmpOSIGNS may tager %ucwe @kag % V\ﬁéﬂsﬁm.? gol‘ﬁﬁc?nts% ?ﬁgﬂtoné ﬂo?lgto Qcﬂlegﬁs
chemi st ryehicldspardenst dovmird ﬁmmlatnnedgegs such agmyspheliny sitlebtisglarcly/or dlspersmg

tected, d th be 20 h
by ot noHSTR AT AL BCAR L B SO RS e et PO 8

cl asses @fi ih@asTtichaes sad,iaﬂnlaagma@e wth reacti ve cytotoxin anal ogues are
t hose which pr ocee under at i vel mld co d t.ions i ncl ude,

but are not |imité a‘%"%ﬁ“’?ﬂﬁ’@f‘ AR E‘Elﬁ?te}ltf' S‘(‘@i"é‘ mc‘? 46Y9°8hs of
anm nes afghiRhe ofat &ﬁ%b&nﬁ&ﬁﬁhs ﬂaizataesmub@%m/emﬁﬁ@@ﬁ;} suspk:Rednk 0Pkt hitove

substi tuti ons (&e g., enamne reactions) and additions to
car bon- cePERNGsTERYCE ISP 6 EPRSERTHIOIR interANSuRsATQns( Sujable Kpophilie) 25

react i 0%31&1%' véﬂla&rmaq@é it‘akl}ggﬂs sulﬂﬁéé%seaﬁ%l%t&gfnﬂieﬁ@fa abi@@Gbrs O)8h & €
d| scusse exanpl e, NI C CHEM STRY, 3rd

, 100 hethyholeegc c&t:mlmndmew liposemes] Q@B EOUSI pRAAT S¥FPEIISI CCEINY CRNAE

TECHNI

MODI Fi g@?&@%@q’%ﬁ%ﬁgﬁk@ d@%ﬁ%@s in mgg’% ry Sag‘rél&ggﬁ °{E/‘ré’f’%lmeﬂ§’l
Aner i cancellhless, cabit@por dekiran. \@gionallt the sufpeBion m@sHdso mﬁn@mﬁ’@lﬁ yfablllzers or
(020! ! ORI RIS EHITAGEE AR B0 GRLDH My HAHL BroBR Sl Y bR,

derivati? Heredfr et ng,
N- hydr oxgo&uemlan:d rsoldaorss Fer mjectibn, thﬁ@g&ﬁ@&f ﬂhaﬂﬁémi@ﬁ?ﬁiabd% O5rubatedd0 4queous

(b bt et AraR o ol SR e RS S RGP ey Rineors
aronmat i Csoﬁﬁioﬁ{@‘phbﬂdbg)ﬁaﬂsalgfedmﬁ’ér can be converted to esters, ethers,
o dehydes, et tel pal il QoS Bre COTNEILd Lo, SRec) Shub v
ani on, Caithsle veicle,V g. Aferd pR¥EASrdeOiuterNeitondt. | € (e. g.,
The compounds may also be formulated in rectal compositions such as
20  suppositories or retention enemas, e.g., containing conventional suppository bases such as cocoa
butter or other glycerides.

In addition to the formulations described previously, the compounds may also be
formulated as a depot preparation. Such long acting formulations may be administered by
implantation or transcutaneous delivery (e.g., subcutaneously or intramuscularly), intramuscular

25  injection or a transdermal patch. Thus, for example, the compounds may be formulated with
suitable polymeric or hydrophobic materials (e.g., as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt.

The pharmaceutical compositions also may comprise suitable solid or gel phase
carriers or excipients. Examples of such carriers or excipients include but are not limited to

30  calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin,

and polymers such as polyethylene glycols.
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5 mal eimde) groups participate in Diels-Ader. A dehyde or ketone
groups can be converted to imnes, hydrazones, senicarbazones or

oxi nes, or WH0UEH nechani sns as thignard addi tion or BCKYPI00Y N80
addition. Sulfonyl halides react readily with am nes, for exanple, to
form sul fonam des. Am ne or sulthydryl group 6 are, for exanpl e,

acyl ated, allcylated or oxidized. Alicenes, can be converted to an
array of new species using cycloadditions, acylation, Mchael 10
addition, etc. Epoxides react readily with am nes and hydroxyl

conpounds. A refe hﬁﬁﬁéclﬂﬁféal' d&n’fpbﬁuﬁ{ s a%ﬁﬁos’itﬁﬁ%ﬁﬂulﬁ%ﬁﬁﬁ&h@n
t hat many of these nkages may agro uced in a variety of ways and

usi ng a suelr asemgavglﬁoua (Immttpn @whmclr-'éfrs et Ot &ptaraheyt dA0% oy eenighyt of thg daig-

309- 363 Hegu iR Yasd iy 108 R RFG ] GranpEBui M Eho-AURY B

Mar ch, shgpmhccmjugaté &aeﬁfébi anfambod&pjdamtiwnJUgﬁe Whmrtlnﬂqntlbmb'rlats b&atsclected
1156-57; E es March supra at 1152; for ureas and

t hi odr ed8! ar%eégpal ?%cagffbra at 1174: for acetals and ketals, see,

G eene et al. supra 178-210 and March supra at 1146; for acyl oxyal kyl
deri Vatm PRODRUGS: TOPI CAL AND OCULAR DRUG DELI VERY, K. B.

Sl oan - | Dekker, Inc., New York, 1992; for enol esters,’
see, March supra Alsolamﬁlthé &o Nsmlégﬁyelnt Hiveiaioasire lﬂﬁﬁlesBﬂﬁﬁgﬁafodm?t
al., I Med. Chem, 31:2066 (1988); for anh dr.i des é@ Mar ¢ch
supra atcywguxinsgnkes sl @?nt-lgvéer %ugatﬁsdo 1%%“ tpgps md-&@ff 5 of the doventiqn.

Mar cfy S Ui B}yl%}%esfn%udé"amﬂﬂ i16 BorRFiR8s, nRREprefPibGi bt S4B B0 bmBEE Oeden

and 828; for hydr oxynet hyl ketone esters, see,P etracek et al. Annals
| VY Acadnorepreferatiyatgnt 0(09193%'1(18 st stiinaqre predraadly atdeast NADyQ0R compeuRds

1160; aﬂﬂﬂ o 11BfariR{IASIBAN Bais § SR éi*féﬁ' fd}*agﬁﬂmﬂﬁﬁ%ﬂé%ﬁé Iﬂ@mm y‘tcleéea e
functional groups can be un ro chosenh such % §
not par tqf@dlphetréman enzyme; oit errelegvagb mgertthﬁxm@d@vﬁm mc)&rdte@hméy HRAS y |
a reacti aH %l(aqﬁéhl&roup can be protected fromparticipating in
the reactio % e presence of a protecting group. Those of skill in
the @rt will undePaelehcricombingopalotyethesiahgsas its pritnany obisate tbngdnerption pt

frominterferi t o]
el od TteE Rk oBefORRRE Abhalls iRk Al Rh B umubRiuc g
GROUPS Id‘dsdaﬂf%i\ﬂzﬁ @éﬁﬁl&iEBy Sybsiltling &ifﬂea;at ﬁoﬁmessa; eddbwl bh@rvkgiabl@@atts of the

30Typi ca the targetin ent IS ked.coval ent | i 9 QXin
usi ng st 8‘?%’54 ij%ﬁ %Tm?‘%‘éﬁﬂﬁpa?feegp]tohﬁlbgedﬂﬁhﬁhag OV es%]%c F%/aen chem cal
functi onaddidihet Shen@&}l ﬁi}aéalta/the *cd’teeﬂtioﬁ kevipied spa‘é\ﬂas a key factor in determmmg the
2005/ 112919PCT/ US2005/ 017804 ent i |.ed toBt he agent. thrﬁiuf%g' ¢
one B e R pERRr R REREEnd seRES R L P B et Bl arealith 3 T R gy ©
di f f er enfiolWhen, Wisedled ﬁhr@ﬁ@fg@%%ﬂc@lﬂage of the targeted syfaeé) @ieadddy of duveleping @

form ng the Ilnkage bet ween the cytotoxin_and the reactive functional
gr oup, Mh@PWﬂVdC?%EOWM@S%WHCaQY | east one of the chenical

functionalities Spyhhid sREhARE YALRHy c&l&ﬁct&i(bﬁéﬁﬂld'ﬂﬂage@ﬁpﬁbﬁ subh lak a
appreciate that a varie of chem cal .functionalities, i ncfu di ng

hydr oxy ,polsmienie resipn dlhe e ogpibersyitatiaintarediete isckasebly hegpddo therpsin hy
of sfandand. Bl Hads Ieeaguo%g ndid %&gﬂ%ut th %ﬁffy%%@ﬁhﬁ& YR RAA AR the phiifle.

|nvent| on conprises ‘a carboxyl functionalTty as a reactive func |onal
group. Cérhtsnyslin ragentsandéy raeticoonditiverodice s ctidied] divsraibhabishés the

hallmark of each library.

Parallel synthesis of "small" molecules (non-oligomers with a molecular weight
of 200-1000) was rarely attempted prior to 1990. See, for example, Camps. ef al., Annaks de
30 Quimica, 70: 848 (1990). Recently, Elimann disclosed the solid phase-supported parallel (also

referred to as "combinatorial) synthesis of eleven benzodiazepine analogs along with some
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10 PHARVACEUTI CAL FORMULATI ONS AND ADM NI STRATI ON I n

anot her preferr odi nent, the present invention proyvides a
pharnace5t§;a¥m$ﬂF§gFation conpris?ng a conpound of PhePFﬁvgﬂ??%ﬂmﬁnd
a pharmaceutically acceptable carrier. The conpounds descri bed herein
i ncl udi ng pharmaceutically acceptable carriers 15 such as addition
salts or hydrates thereof, can be delivered to a patient using a w de
variety of routes or nodes of adm nistration. Suitable routes of

adm ni stration include, but are not limted to, inhalation,

tr ansder gl oi QL and 535 Bl plih SR8 MHEAS Bscloduds@Pd éRAD1AGNRAS SNt NA!

adm ni stration, including I ntramuscul ar, subcutaneous and intravenous
i nj ect i dhaB8,3dePapthpl iplevartt diselosijreipfnaeatlchyntbpgs phrmatmnalepuics meyibs forgd am
ant i body;Qr ' g ' [

R S G R ST
As used doemenms in éreh pesintsert ditferent ssafbrids Chen et ¢laune alise appdied organig snthetic

i ntended,to enco ss all aps for dir | v, i ndi

el | vor | MGRRE G AR 6Pl ee [t el pf Bl PSS on e pobmer
descri befippet. €Clien eosl, phaw Gl SocA16y26@a X6p2 6l9be))sal t s and/ or 25
hydrates thereof, my he adm ni stered singl i nhconbinatio i th

ot her conpounds OPH‘E%%EI?TFW@E]PPJSH? CORPIPY I?H%E%ECE%HI?%%%PE%#W% '
ot her t hgmapetinijizaRg R iftibolles R HeIRspatcd @siah tHedidrary of NRsiARRE aS 2 SGEIAL S
t hat can be co-adn ni ster e‘grdwi,th t he conpounds of the invention wll
depend, Rotgad psinghe methodsdigriheg kel ng tr eat ed. For
exanppl e, when adm nistered to patients suffering froma di sease state

caused 30 by an organismthat relies on an autoinducer, the conmpounds
of the i tion can be adm nistered in cocktails containing agents

used to treat theppaifher hREECHhE ARsRNA VIR hroVYd¥R kW @onta¥hg one or more of
2005/ 112919PCT/ US2005/ 017804 and si de effects commonly associ at ed -

Wit h t hethelpeeryads agempesifians sf {hp éiivartion aad directignafogssngde cempauBi et i cs,
etc. ition, ﬁ%gg |, $1i86 & ehiOm? iRRhA G FroHALEIGAL N DRRAGES a link
treat rrencto,mpf)%téo%\c?grrp%gﬁn lﬁzyfnbe adnm ?\ll ster edglrgl(r)\ cocktails ng%nt & ni ngr
ant i 15 arecerof dgemtestiomi/anotheumelbaie iihakit imdudss thedinkerga®l dingetrms forThe
conmpound 1: D J C i Al
Char tr SNpORHe s R PR BieRlGt BroSR” Fholil 5aF AR BLRLEEh A S of o
ant i - emadytatexic diag) ibigetngrpetice aetable lebal, phSmpstwiveltaly or udesn Thakit mgy
agents t s%tinc a5 abc%m(::a%era gn oryﬁ%}lﬁfyeoge o I%Qretvri]a , test tube, flask, bottle, or syringe. Other
formats for kits will be apparent to those of skill in the art and are within the scope of the present

20  invention.

PURIFICATION

In another exemplary embodiment, the present invention provides a method for
isolating a molecular target for 2 ligand-cytotoxin of the invention, which binds to the ligand x4,

25  The method preferably comprises, contacting a cellular preparation that includes the target with

an immobilized compound, thereby forming a complex between the receptor and the
immobilized compound.

The cytotoxin of the invention can be immobilized on an affinity support by any
art-recognized means. Alternatively, the cytotoxin can be immobilized using one or more of the

30  linkers of the invention.
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conmpounds of the invention include, e.g., tricyclic anti-depressant
drugs (e.g., impramne, desipramne, amtriptyline, clom pram ne,
trim pram awe zo0pxeabn, nortriptyline, prottiptyline, 10peamoxmpi/nesocand
maprotiline); non-tricyclic and anti-depressant drugs (e.g.,
sertraline, trazodone and cital opram; Ca+2 antagonists (e.g.,
verapam |, nifedipine, nitrendi pine and caroverine); anphotericin;

tri paranol anal ogues (e.g., tanoxifen); antiarrhythmc drugs (e.qg.,
qui nidine); antihypertensive drugs (e.g., reserpine); thiol depleters
(e.g., buthionine and sul foximne); and calciuml eucovorin. 15The
active conpound( s n st anciker exsamary §mbadimenty e ipverionaripudesad afinifyn ¢ he

form of 4 RRAIRGRI heAhCAIRIBLLI@haRREEHD the active compound(s)

is in adm xture one or nore pharmaceutically acceptabl e
carriers, excipi efhemethodpf theinventionfariselatinga tavget widlfadedlbivglae soruse
in accordanc h e din
2" convertr SR iRl Rohubd A8 Al SR il IUEALR
car riser sislaigardf speofys euchiap bivtigicabimdleaues dr Fbmppb'merm wiilizing thesroe¢aghision

processin e acti onpounds i aratio ,

oed’ phantapbarTespyR SRERa B aeAr bR e HeBick RIS e
of adnm niepikfeaiithmiddOmeflographs, and books oflie sﬁzbjaﬂsﬂ‘uﬁ‘fmstalchmdﬂtdgr@hy,at i on,
penetrants appr riate tg the barrier_to be ated ar n_the

us
f or mul atiNPRIMETHCR tQuGTs ALRtE clipmatogrphy, Fyppo 8Wﬁs Il?%e’:"g’lc 598?15 Bl
adm ni st &t hRParatidi@nd Q@WE@@I&Q of 1h8sef r@fefaﬁb@tlﬁdude%adisﬂrdvebMetbadﬁEmymg

25 th t Wt h t | 1
wel 1100l 157D Ferstmtnbieset 1Br SOERA bISGOk HEUES AardEmgraipRs 102
i nvent i ofy;tdy (hegd) O“I‘Hi'iﬁ%&tﬁﬁ Aendyaldh 8 §epaﬂh1§e§har<§§€%ﬁﬁﬁt§wchﬁbﬁﬁ5dg¥@§y,”l

l'i quids, gel S, syrups, slurries, suzepenm ons and t | i ke, for oral

i ngest i oFroyategnat8eFts-43(18%0); Faseadbdnammmbraade 4 8&1975} SVishikewa ey
oral ‘usergcah, b §9g%@'7g%f~b7§9 lduidssd 6 cﬁeﬁntme-ptmeﬁ@b@okw LROICAEOMATOGR.,

resulting mxtu rocessi ng M Xt ure ranul es, after
addi ng sSmnaabi {ed. :saaanzoqs (léfiﬁ)ebhshﬂqawadﬁw du, Horisban chnal glotginsSegy Improv.

dr agfbe Cl?l% c?Plgsma Tach?na?féﬁ'ﬁh%&é%aﬁr)%m 3'3f ?rﬁ)l Oy chﬁ‘ém%t@ér%kﬁ*b?h as

sugar's 0se,” sucro sorbi | ose
pr epar at énapses, WﬂWﬂzﬂz@@&@H@'ﬁbUﬁQ&@@ (ph '380(4977) (Pub. 1978); and AFFINITY

CHROMATOGRAPHY: A PRACTICAL APPROACH, Dean ef al. (ed.), IRL Press Limited, Oxford,

England (1985). Those of skill in the art bave ample guidance in developing particular affinity
chromatographic methods utilizing the materials of the invention.

20 In the present method, affinity chromatographic media of varying chemical
structures can be used as supports. For example, agarose gels and cross-linked agarose gels are
useful as support materials, because their hydrophilicity makes them relatively free of
nonspecific binding, Other useful supports include, for example, controlled-pore glass (CPG)
beads, cellulose particles, polyacrylamide gel beads and Sephadex™ gel beads made from

25  dexiran and epichlorohydrin.

DRUG-LIGAND CONJUGATE METHODS OF USE

In addition to the compositions and constructs described above, the present

invention also provides a number of methods that can be practiced utilizing the compounds and
30  conjugates of the invention. Methods for using the drug-ligand conjugate of the current
invention include: killing or inhibiting the growth or replication of a tumor cell or cancer cell,
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such as, for exanple, nmize starch, wheat starch, rice starch, potato
starch, gelatin, gum tragacanth, nethyl cellulose

hydroxyproﬂ' Hgﬂgcellulose sodlun1carboxyn|ethylcelPGT%@ﬁmygﬂﬂ%or
pol yvi nyl pynol i done (PVP). Irdesired, disintegrating agents nay be
added, such as the cross-I|inked ponvinyI pyrrolidone, agar, or
alginic acid or a salt thereof such as sodium al gi nate. 5Dragee cores
are provided with suitable coatings. For this purpose, concentrated
sugar sol utions nmay be used, which may optionally contain gum arabi c,

tal c, polryMinB¥hncRY it é‘—carﬁ%b@&ﬁhhﬂﬁﬁ'lﬂlhﬁg byRhBHE e Sb¥EVr replication
and/or titan um di oxi de, Iacquer sol utj ons, and suitable organic

sol vent sOok# celldha; xpreypsan AU MpyIeAntibady, Eoatipg g difeasadtretng &
the tabl gles+igs &gea&eﬁrggggﬁg%&m hdagémsfafm@af ¢y QhinckCecNALAGEHRS {hEer,

di fferent co inati o ctive conpound doses.
Phar nac eprevepéing &eeplaitlnhqamof aniell dliat expresses apswig-iowaine pntiod ) nyetsnting an

push-fit e S
made of SEPERRE TR pr B le BBl el L moBER ShE ALY
push- f|ta&ﬁms&hﬁguuanmmndwwﬁnmmhmmanﬂmmehmmgxmumahwsmnﬁmaﬂ&mmwwnmwmof
with filler such. as.|act nde such C

br 1 cant Sgaiend el Bl 1Rl SR et A R g i irq yorein

st abi | i z@kkde Amibsoes amub@s&aghhﬁtsaﬂﬁdhwageﬂh@mmdﬂarmyoﬂmummobe.nc;dr
or suspe %gd in suitable Iiquids, such as fatty oils, liquid

par af f i n°FEFFAFY pol yet hyl ene glycols. In addition, stabilizers

may bg added. AII THRrdfY-dan@ Bémplex oD@ burRsfinRériion & isefil 5 @htthghnden
dosages suitable for such adm njstration Forg%uccal

adni ni st %%?WBW@%&%B@WFW&SW%R%WheCPlaP?ﬁﬂ%fPS pudhpogihadsfpr tsegting

| ozengesnhRrdy 3badin E'& sEEjBMEeRY doﬁ:@%&tl&?ﬁ‘lrh%iharmaceuucally acceptile manner, with a
adm ni stration by inhal ation, thé conpounds for use according to the

present phm@wuwlla@ﬁe%ﬁ@@ﬁmwﬁ p gogRsitipsof ghepresetdnyegton ae pwided

aerosol spray presgRicahidhvh@in 19?%&951{32&9&?%'8& tRatnRenPSRAhdF 8 for the
with the use of a suitable propellant, €.g9., d | orodi f| uor onet hane,

t ri ch¥ or shibifoneicherantipliatieneior tomer leqr@mmeﬂamn aniapl oRangeip Ry de or
25 ot her%é@nkaeﬁicﬁgﬁFn lﬂcla&g, @y&qmpf e&)troeét%ﬂfo? 768, BEL O yaﬂasase or

dosage u providing a val've to iver

met er ed duntudqsrtOhm@etpmddéw vacehtolied edlldyesthodande gregtedjed reventefl by a@rseJStrntlon
an i nhal gr f a i

o the corSE ARl Ak b AR RSy b a3 AR LA s BONE Rl o
The co rrpcmud&elira;u dne chibodireat, éat lfgand q@amﬁmlbr’naids adm asscetategtwithra daycer-cell

injection, 30 e. ection,or, conti.nuo usi on
oy o8l | of 4 e pisaeifest bt b SPise i R o BN FE e Bt B g cambe
conposi t fakésuptihsitld® tueibr kelnbr dabdee Béll hroughonsatipleprserftermedijtaldnidosytasisy
be presented in
e antigen can be attached to a tumor cell or cancer cell or can be an exiracellular matrix
protein associated with the tumor cell or cancer cell. Once inside the cell, the linker is
hydrolytically cleaved by a tumor-cell or cancer-cell-associated proteases, thereby releasing the
25  drug. The released drug is then free to diffuse and induce cytotoxic activities. In an alternative
embodiment, the drug is cleaved from the drug-ligand complex outside the tumor cell or cancer
cell, and the drug subsequently penetrates the cell.
The ligand may bind to, for example, a tumor cell or cancer cell, a tumor cell or
cancer cell antigen which is on the surface of the tumor cell or cancer cell, or a tumor cell or

30  cancer cell antigen which is an extracellular matrix protein associated with the tumor cell or

cancer cel]l. The ligand can be designed specifically for a particular tumor cell or cancer cell
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WO 2005/ 112919PCT/ US2005/ 017804 unit dosage form e.g., in anpoules
or in nulti-dose containers, with an added preservative. The

conposi ti owe Jey11kake such forns as suspensi ons, sol uti posuUSI005/017804
enul sions in oily or aqueous vehicles, and nmay contain fornulatory
agents such as suspendi ng, stabilizing and/or dispersing agents may
be added, such as the cross-linked polyvinyl pyrrolidone, agar, or
alginic acid or a 5salt thereof such as sodium al gi nate.
Pharmaceutical fornulations for parenteral adm nistration include
aqueous solutions of the active conpounds in water-soluble form

Addi ti orfaPs-yThesaieisethe iR of ot capseis\kat cehisodietivelinteatd ar bpaifed bs
appropr|¢$gh£gé li-Migction suspensions. Suitable |ipophilic solvents
or vehicles Include fatty oils such as sesame oil, or synthetic fatty
aci d esters, suchRapregadtasivegtamplesaf greemc@musgqo;aé@pnﬂbst mayrbe| tirgejed hipthe
Aqueous n ease
£GUS0US L SELAA,RURRIARLAT Tohch B0l s SIS AN50 L oL

cel | u osea,lors@aﬂlpbl“ypk, ;aciinic Hetatbsig nctinGpthieditia) Humanph;allmu&pmt lenkapiakiaalyshen
contain UI tab%g ab Jizers or agents, which increase the solubility
of the d ?‘ﬁ?ﬁﬁﬂ VB ST FBW for the preparation of highly, concentrated
sol utions. For | NRepichediutivé &&n@%@fﬁaxﬁ&sbhﬁnjofkwhitMMemget&Ebythe drug-

formul ated .in equ 5sol uti g ef erabl siolo aI I
conpat | HiEHEHER B B8 e LBl Jresande; 505%%%&&%% cades,
physi ol ogingBém& Qﬁelldﬁ@mﬁ,l&fa@f cancer, ovarian cancerﬁkétﬁﬁl@ﬁ&dn&@] @GNS bﬁtﬁe@@énlall@ncer
i ngredient may be in powder f-orm for constituti onamnth a suitable

vehi ¥ e, lagosy. cmfsefamqr%auﬁymg@ slompelecapeiretral cpatep s smCerTHEVIEY SRR

may al s Oleﬁlg‘enﬁ%r LRt R eddly bEst & tROBfIatilydRTed YaRarP®atdRe particular targetmg
SUppOSltOfleS or retention enenuas, lggﬂﬁﬁcontalnlng Conventlona

supposi tl@gapd Beeddn ths genjugalc ean s £hesgn 6 itdargesy thediuedp thedymon tisue to be
addi ti Oy & thOhY l(zaé | QRS HESCELREE R SVi Rlﬁh%lr-¥p eckMEmB IO RS TRy

al so be orrru ated aSs epot préeparation. l'ong acting

f or nul at Exmwleswf sush taaq:ﬁnguhg@@sw \1#311 Wamﬂ)ataﬂoﬁpﬂdmlﬁlﬂﬁﬁm%?@@@@h
del i Mer v, (i adani ﬁ&??ﬁ%@&%ﬂ%m "‘Fﬁ ,aa@p%ﬁjﬂoafa} %%améﬁbf@masﬁsag §25

|nject|on of a transdernm us, exanpl e npounds
may be fREMAIfat tewtoing hf pma;tata bamemﬁyWO dor ﬂv}me@pbfdmnphqmsemplaﬂmg

(e.g., as o] n an acceptable oil) or ion exchange resins,
or as sp%ornl %ffg@-l SIWBP MYerivatives, for exanpl e, as a sparingly

sol ubl e salt. The Iphaemiecidodnt,ahd presmmsémmmpmvﬂﬂesamnﬂmd obkiflimgseell, The

suitabl emestgoci mcﬁdesga%mnggenng to the cell an amount of a compound of the invention sufficient to

20 kil said cell. In an exemplary embodiment, the compound is administered to a subject bearing
the cell. In a further exemplary embodiment, the administration serves to retard or stop the
growth of a tumor that includes the cell (e.g., the cell can be a tumor cell). For the
administration to retard the growth, the rate of growth of the cell should be at least 10% less than
the rate of growth before administration. Preferably, the rate of growth will be retarded at least

25 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or completely stopped.

Effective Dosages
Pharmaceutical compositions suitable for use with the present invention include
compositions wherein the active ingredient is contained in a therapeutically effective amount,
30 ie.,in an amount effective to achieve its intended purpose. The actual amount effective for a

particular application will depend, inter alia, on the condition being treated. Determination of
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carriers or excipients. Exanples of such carders or excipients

i nclude but are not limted to 30cal ci um carbonate, cal cium

phosphat e, woamésaugdisugar s, starches, cell ul ose deri vatireBUSHE/@ETS0N,
and pol yners such as pol yethyl ene glycols. WO

2005/ 112919PCT/ US2005/ 017804 A preferred pharmaceutica
conposition is a conposition fonnulated for injection such as

I ntravenous injection and includes about 0.01%to about 100% by

wei ght of the drug- ligand conjugate, based upon 100% wei ght of total

phar maceut i conposition. The drugl.i.gand COI’IJ e may be o
anti body2 at%arfwuefdﬁwﬁ A rapabTHdcs o fhospEy! q%&gﬂ’&éétnesgalé&%&g%&%‘

target ahpasthilWidoseeneen. LI BRARIES Also within the scope of the
present invention are libraries of the cytotoxin, YtOtOXIn i nker

and agent - | i nker Eeqmygampeingidespibedharendhe therapemticallyratispivegmoppkean be
t
i nventi g?d%éérg{é%ld%&ﬁz één%ﬁsﬁﬂeg:&aeve r?}b%olgl%ni &@éénn%{? bfsQIR L Aflse NOr e

preferab y 100 conpoun e preferably at |east 1000
c onpdun denegntiatiansof aghiye eorppceméﬁs}a&hwmapb@agf inhibGicneell ewmpoerdivsiolhi
librarie i -]y . ri o ) a

pr opert yPreiiefet Skt ledne BUNEARLY BUALLEo T BB RO ThE A o
ot her cl cmatmgetwre af) emtve csﬁnmﬂ(a} ghaifams capablaof indmcimgmat;heaﬁtmbnmﬁ%, 5%, or

e ot R st plp oy BT sy B RS TRVRPEE e HRHTIGE L .
nmol ecul aﬁhz‘bhioﬁ bf edllulas hc&i‘v&y i theparzat daadk ioditored fﬁsseealthb approprinicioss il the
bachithr TfRERATS st e, Ae LE 4P Per (ks St SYHE SR g o
eacC

space e&&hﬁﬁaﬂkaﬂﬁ@dEm£@@ﬁ§QNHQHQMQ] Theori es and Mbdem nedi ci na

chem str advocate t he concept of occupied e.as a key factaor in
det er mi n|>lng the Asiswell lmownqntheart therageutmal% fﬁa

ctive amounts for use m humans
can also be determined from animal models. For example, a dose for humans can be formulated
to achieve a circulating concentration that has been found to be effective in animals. The dosage

15  inhumans can be adjusted by monitoring cellular inhibition and adjusting the dosage upwards or
downwards, as described above,

A therapeutically effective dose can also be determined from human data for
compounds which are known to exhibit similar pharmacological activities. The applied dose can
be adjusted based on the relative bioavailability and potency of the administered compound as

20  compared with the known compound.

Adjusting the dose to achieve maximal efficacy in humans based on the methods
described above and other methods as are well-known in the art is well within the capabilities of
the ordinarily skilled artisan.

In the case of local administration, the systemic circulating concentration of

25  administered compound will not be of particular importance. In such instances, the compound is
administered so as to achieve a concentration at the local area effective to achieve the intended
resuit.

For use in the prophylaxis and/or treatment of diseases related to abnormal

cellular proliferation, a circulating concentration of administered compound of about 0.001 pM

30  to 20 uM is preferred, with about 0.01 uM to 5 pM being preferred.

115



20 efficacy of a given conpound agai nst a given biol ogi cal target By
creating a _diverse library of nolecules, which explores_a |ar

per cent age WS 2%PUH 22, get ed space, the odds of devel opi n§C Eﬂﬁﬁ'ﬂ?vmﬂ
ef fi caci ous | ead conpound increase dranmatically. Paral |l e
synthesis is generally conducted on a solid phase support, such as a
polyneric resin. The scaffold, or other suitable internmediate is
cleavably tethered to the resin by 25 a chemcal |inker. Reactions
are carried out to nodify the scaffold while tethered to the

particle. Variati @3g.n 8055%961131 &!nﬁﬂﬁ{rﬁfon o?ﬁﬁ%bﬂﬂo&ﬂ@d&s%hmei%?%@lly
the structural diversit whi is the hall mark of each |i brar

Par al | el rasgerfidie ghasit ding/ abouﬁtﬂ KQungiday move-tmisadlyfeanz akout H @ daY,to
nol ecul af, I :
Sec. 1 or gl ity R Qo shRafit B BIRNE R s ypBa (e in
(1990) . tRecarfiphijent Bbdymesightdisicd] demges tamgedioiny @bcph&thosabppb}iOQ@B/kg/dax
par al al so ef er rial I

benz Oédi It}ﬁ)é 8’9%0% Q %g) W@tﬁgngbézgg/g d r&osﬂ&p cd ﬁ;? frgm%{)oﬁ 159 EBbut
2005/ 11%5@6@82%5*@@18@@%@3?&;}3 mgtigidayand beta-turn mnetics.
These di sclosures_are e i.ed.in U 88,51 0
rel evant di scl osufgr ?}Per ?‘Haltllglé’%Qsa@F a@ﬂ’é‘i‘tlwﬁﬂ%ﬂﬂlc&b%@ E)gl
found i NnlilvBualBas prdvéde p'iasaﬁ%v@ﬁ%fmmﬂﬁmﬁmemorﬁbma efesivt e tpanaicubt
synt hesi s, of between 4 and 40_conpounds in each of sixt een differe n{;he

scaf f ol gdinicaljggdicaijonbeingprsated. af(g@xggﬁp,lné an%qu%ewﬁjéap ageording to

st r a9l BentiOn EEMR! ARINQB ﬁﬁtelaﬂeew high 36 ceStratib i MEBipFAHndd ?e
mul ti-step processes on a polynmer support. (Chen et al. Am Chem

Soc. . 1i1sterpgigelypibgny pggigzp) C)esuable to adnunister @ﬁe@pguqdl % Iﬂgrlyve@flmb H;i DéfHJénaI
comp oun A5tk SveoRRANREbns Ef[kgtoﬁfs@ PRESEL @ntcéﬁmﬁnétfagﬁﬁfeéwﬁ’én This will provide a

i mrunoconj ugat es, or antibodies can e prepared using the |ibrary of
aut oi ndubemrseutis regimerthatiingpnpnenseratevdth he seyerityof thetirdividuals diseasBed

herein. 10 KITS I pyanat %rtea%ﬁigg% lhsbeh&élﬁ?s%feaﬂ)é%asp@ﬂu@&&wﬁs

kits containing one or-nore e conpounds or conpositions of the
i nvelft i argiard cah bedtined srhfcbrdoession gaushsibstomtind toxébityrand Wfpi)@'lﬁﬁlb pifective ton

[ mkor - 1oL RO ER RanpROF PPy e 05 B ThRpI 6 AR B8

t he | i nkie carafaticldideef hitivasohiprund by acisidegng faetols sukleas ctompauqubpqmn@mlrdatlve
functlo aI al so |nclude Xi c
drug, ?‘8@%‘% P&B@ﬁ?"&yawﬂélfte’g? B B AT %ﬁg‘r’%ecselg %&5 2y fIte gs’cpor
buf fer S mddoflsiifiniation a0 thewokisie pfitostiled s&hbteaﬂgbnﬁptl onal ly one or
nore vial, test tgi_ flas bott] e, ory S%-{llfﬁg’? Q her forﬁr‘a Q
kitsZ%i || be appar8hFOHRPUPHHSHRASILONS frjd mefhqds oF thepresent nyentioh 4, he
scope of nhfiatdArsIBdxamples that follow. These examples are offered to illustrate, but not to limit

the claimed invention.
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20 invention. PURI FI CATI ON I n anot her exenplary

enbodi nent the_Pr esent invention provides a nethod for isolating a
mol ecul ar WAYY11RYP a |i gand-cytotoxin of the inventi oRCTHRIBHIIBIMdS
to the ligand X4. 25 The nmethod preferably conprises, contacting a
cellular preparation that includes the target with an i mobilized
conpound, thereby form ng a conpl ex between the receptor and the

i mmobi |'i zed conpound. The cytotoxin of the invention can
be imobilized on an affinity support by any art-recogni zed neans.
Alternatively, the cytotoxin can be imobilized using one or nore of
the 30 linkers of the invention. WD 2005/112919PCT/ US2005/017804

In yet anot her exenpl ary enbodi nentEXANEBLIES/enti on provi des an

af fini tygﬁ:‘i’e 5 c{%{*an matri x that includes a linker of the invention.
The meth ot th é’f’ntl on for isolating a target wll typically
utilize one or norie tiefdxampley belbw ambdso giharmiy steal) rpamtresAird gined iy degrees

chro 2 nabl es the efficient 5isolation of specjes such as
Bi ol ogi c SFEHET SHRETaRe HiroOBT Bl S By PE G P HERF (BUSUR Fognot
sites foRomebbai18-2300pevhedtehetoReht wdslcgld beSisiotaltoRryivalbraenier of
selectivity. The Ilterature is replete wth articles, nonographs, and

books onradHesdesre {pirally FSH0mymbe) withe Bk semapratyrs of WRiioAG Sifd course of

topi cs ageagiduk Biab WplANLIANLREA BPTYC %H@%&tt&l tmsers Qﬁe'ih bﬂhémr IREEREHS only;
| i gands and their preparation and use. %{ t hose references

i ncl udesmelting peipts arqicRBeed-ROdRYS exh&*@@ézah@sm -NMJS ey d/onraierperalytical
Bi oeng. Qs idd %9%0(;11&8%?93}111115‘1-}& Al hnd th folfdWu BLOH o aﬁ%ﬁbreé};ﬁon@%e

(1989); "Purification of enz rres he ar i1 n- Sepharose affinit

chr onmat oglsapied: mp @hﬂt;mmlmgrL (htem)l), m@:{@ﬂhbwslggml (millimolsg), g (Eﬁmy)nmg

1975y ity %ﬁ%%?n“s? LB i E R R R oo oS b gy o

_?l nﬁsoln (gd % 19 Hznr@m(spm)wermzmuml w%la ‘Famnéfldmf[ry 3W?Mhhp@§ometer and
echno I Ol el. .0 00 a ractlon .ON an

(oa ™" 2ol ShitifeShn doRfidleq Jicfed Enal PR TRk (AR LR R R

Chr oftiit ofppm) dPwnield Frn. teﬁmqmylﬁﬁna FEledtbOpay m(aﬁubectrh%ae) tecatiet mdxhﬁv

CHROVAT APP I.ess

Li mt ed%@‘r1 ?Y PE= Aﬁﬁg%g ‘H&SS(SR%‘B Rm%i&‘é‘e’bt?l aélﬁfyf’eis "fe;'f’ Eﬁﬁ%’f‘ﬁ?@ﬂg 8“%1‘1%| e

gui d_an_CEMcEtoIiiGlaBb@ﬁSnt Miglisoh CNU. a8ilicf del foir lyishCdhiHas RS Vs E. NRidRQeHe

utilizi n&?abﬂ%() meslSr &{%Jvesrseo hatser:] z?n yhciﬁ%L(P was performed on either a HP 1100 or a

Varian ProStar 210 instrument with a Phenomenex Luna 5 pm C-18(2) 150 mm x 4.6 mum

20  column or a Varian Microsorb-MV 0.1 pm C-18 150 mm x 4.6 mm column. A flow rate of 1
ml/min was with either a gradient of 0% to 50% buffer B over 15 minutes or 10% to 100%
buffer B over 10 minutes with detection by UV at 254nm. Buffer A, 20 mM ammonium formate
+ 20% acetonitrile or 0.1% trifluoroacetic acid in acetonitrile; buffer B, 20 mM amnionium
formate + 80% acetoniirile or 0.1% aqueous trifluoroacetic acid. Reverse phase preparative

25 HPLC were performed on a Varian ProStar 215 instrument with a Waters Delta Pak 15 pm C-18

300 mm x 7.8 mm colummn.
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20In the present nmethod, affinity chromatographic nedia of varying
chem cal structures can be used as supports. For exanple, agarose
gel s and cP@¥YY1Ed agarose gels are useful as supporPcﬁ%@%mygwgy
because their hydrophilicity nakes themrelatively free of
nonspeci fic binding. Oher useful supports include, for exanple,
control |l ed-pore glass (CPG beads, cellul ose particles,
pol yacryl am de gel beads and SephadexTm gel beads made from 25
dextran and epi chl orohydrin. DRUG LI GAND CONJUGATE METHODS OF USE
In addi t ERAMEY k& HE SSRIRAS bf PQRRle 1Rkef ERRNMALS described above, the
present Tnvention alsO provi des a nunber of nethods that can be
practiced utilizing the conpounds and 30 conjugates of the invention.
Met hods {E£§ﬁﬁ¢£grkgﬁb%[%g-ligand conjugate of the current invention
i ncl ude: ki ting the growh or replication of a tunor
cell or cancer cell, W) 2005/112919PCT/ US2005/017804 treating
cancer, treating a pre-cancerousSe®tion, killing or inhibiting the
growh or replication of a cell that gxpresses an auto-inmgine
ant i bodyy,nt rlkat i ngrcagnautei nune. dilsehse, trneati ng an iff det j ous
di sease, prev¥iti ng,dobewmul t 1Bl catizon 8 a tunqu3§II of cHhcer
cel |, preventing canoex, preventhng/?he mul tiplication 6f ~a cel | that
expresses an auto-i mrune anti body, preventingN: {gNﬂytoqnnune

é

di sease, and preventing an infectious di seasé. §¢ Fe{ N8t use
conprise administering to an animal such g@s a mammal or’'a human in
need t hereof an effective anount of a d -liggand conjmgate, o
Preferred |igands for many of the methdds™ B%/dékeﬁﬁpedfﬁgﬂégm

i nclude antibodi es and antibody fragnmentss whig¢h' target the pagticul ar
tunor, cell, cancer cell, or other target area. 10The drug-1Iigand
conpl'ex of the current invention is useful for treating cancer,

aut oi ntnune di sease and infectious disease in an animl. Conpositions
and nethods for treating tunors by providing a subject the :
conposition in a pharmaceutically acceptable manner, with a

phar maceutically effective anount of a conposition of the present
invention are provided. The current invention is particularly useful
for the treatnment of cancer and for the
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15 inhibition of the multiplication of a tunor cell or cancer cell in
an animal . Cancer, or a precancerous condition, includes, but is not
limted towoobdsiiRsp Netastasi s, or any di sease or di SOp@E1S2005/017804
characterized by uncontrolled cell growh, can be treated or
prevented by adm nistration the drug-1igand conpl ex of the current

i nvention. The conplex delivers the drug a tunor cell or cancer cell.
In one enbodi nent, the |igand specifically binds to or associ ates
with a cancer-cell 20 or a tunor-cell-associated antigen. Because of
its close proximty to the |igand, the drug can be taken up inside a
tumor cell or cancer cell througﬁ? 452 exanpl e, receptor-nedi ated
endocytosis. The antigen can be attached to a tunor cell or cancer
cell or can bQﬁdﬁﬁextracellulaP rix protein assochgt'€d with the

tunor cell or ncer cell. OnceNinside the cell, the-f nker is
hydrol ytically cleaved by a t r ceII or cancer-celll -associ at ed
prot eases, therghyNEePrasing dUﬂ@%EEhe rel gasied _drug is then
free to faffuge af?FGQ et CBCY t to q{tﬂ* NPT €% n !%\25 e
embodi nent, tRe drug is cl eave rug Ilgan§ co -XWbutS|de
t he tunor ceII or cancer cell, and the drug subsequent |y penétrates
the cell. The Iysgand may bind tagmedor exanple, a tunogsegel | or cancer
cell, a tunor |1 or cancer cell antigen which is o the surface of
the tunor cell or cancer cell, Jor a tunor cell or 30 cancer cell
antigen whicl ig, aensegbiracel l qg mat r i gepgogt ei n a SO@I-ted wth the
t unor ceimpeHy canwn cg40t | Fmociie d canrmye desifn CI f| cal I y
for a particul®ar tunor cell orcban er-¢el Y WO ]r

2005/ 112919PCT/ US2005/ 017804 type. Therefore, the typé of tuRors or
cancers that can be effectlvg NHreated can be altergduhy the choice
of 1igand. Represe atlve exanpl es of precancerous
conditions that nay be targe 8d by the drug-1ligand c@gnjugate,

i ncl ude, but are, limteg'to: netapl asia, hyperptasia, dysplasia,
5col orectal ;p@l.y gmtént inj atosﬂﬂ%hactlﬁmwkcﬂﬁ' [-Ps, human

papi | | omavi ruses, OI koplakl , | ychét¥epl anus apk_Bowen' s di sease.

Representatlve/“xanp es of cancers or tunors that say be targeted by
t he drug- HoN-Bn-OH, EEDQ, GH,Clp
OYNHZ
NH
PNPOCOCE H
- HN N
BocHN\/u\ /d; THFIGHCle Boc \E)L @\/
o OPNP Py A 0 OH
9
Scheme 3

COsMe .
—_— HN =
HN HX
—_—
o N EoAc  HO N
11 12a: X=Cl

12b: X =Br
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l'igand conjugate include, but are not limted to: lung cancer, colon
cancer, prostate cancer, |ynphoma, nel anoma, breast cancer ovar
cancer. te¥PX¥UPRancer, ONS cancer, renal cancer, /Hﬁg?/smnsm
cancer, pancreatic cancer, stomach cancer, oral cancer nasal cancer,
cervical cancer and | eukemias. It will be readily apparent to the
ordinarily skilled artisan that the particular targeting |ligand used
in the conjugate can be chosen such that it targets the drug to the
tunmor tissue to be treated with the drug (i.e., a targeting agent
specific for a tunor-specific argdhgm@4i s chosen). Exanples of such
targeting IrgagQ& are well known in the art, non- Irnttrng exanpl es of

which 15 in €.anti-Her2 for treatnent of br east aﬁc,e;t, anti - CD20
for treat | ymphona, anti PSMA for treatne {ost at e cancer
and anti - t reat ment? FAROSPEEMEHES, jhclu - Hodgki n' s

| ynphoma. Hj@’ ah zmadu@dd)qmmnmhcrtsh@ pr eé‘q‘en? i nvgnmp‘?"bw des
a met hod of kil Ping ell. The nethod includes adm nicst ey to the

cell an anmaark= MﬁfxﬂilCO ound of the |nventj:(3n-wseuﬁzf$°ﬁt;<ent to 2c0 Kill
sai d cell. %rﬁba 7§ enbodi nent, h?—r\“t‘; rﬁt@ﬁtﬁ el ngjj] st ered
to a subject Dbeafih he Cel | . | nemcayt t her exefplary 8 nment, the
adm ni stration serves to retard or sto hﬁ%::u mvgﬁhﬂesfjcka t unor that
i ncludes the cell (e.g., the cell can be f 12 o 'L

adm nistration to retard the growth, the ratReT@g:Cngchﬁt of the cell
shoul d be at least 10% 1| ess than the rate of grovvth bef ore

adni nistration. Preferably, the r%gg'*zof growt h @g‘n‘g"%%cﬁ”ét arded at

| east 25 20% 30% 40% 50% 60% % 80% 90 or corrpl etely
stopped. Effective Dosages Phar maceut i ¢al ccg@posi ti ons
suitable for use with the presert gnvention |ncI giconpbsitions
wherein the active ingredi entrsHNg mgd tically
effective amount, 30 i.e., in an 4noy ﬁo hi eve L4

i nt ended purpose. The actual anount effector ve flor a pa}r@r
application will depend, inter alia, on the condr tion ber‘hg r eat ed.

Determ nation of WO 20051112919PCT1U5200 %ﬁ CL. tiyve anmount
is well within the capabilities of thoe HIN i} e - Akt = Br
especially in light of the det airtidet HFscl osure her ei n. For
any conpound described herein, the the ggﬁr‘cﬁtgl_' (Cé) cli g amount
can be initially determined fromcell cul tiire y;ﬁ;)ﬁ'% angekr pl asma
concentrations will be those 5 concentrations of active compound(s)
that are capable of inhibition celd growh or division. |n preferred
enbodi nents, the cellular activity ‘at | east T?%W/"Pﬁhic'ﬂtf:'t ed. Target

pl asma concentratr ons of active co ound(s) that are caleabl e of
i nduci ngg | eagt abouto 50%,, 76% even 90% or high&P j_jahr bition of

cel lul ar @5@“\[/9‘ ed. The pepitt e of
of eIu ar attrvr %b\/brneht cd_

inhibiti itored to

assess the appropriateness of the N H:@,om
O b

18a: Rq=Me; X =Cl
18b: Ry = CHaCHsN{CHa}a; X = CI
18¢: Ry = CHoCHaN{CHg)g; X = Br
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10 plasma drug concentration achi eved, and the dosage can be adjusted
upwar ds or_downwards to achi eve the desired percentage of inhibition.
As is wel | MOIRIP2H%t he art, therapeutically effective BHHURES41I304
use in humans can al so be determ ned from ani mal nodels. For exanpl e,
a dose for humans can be formul ated to achieve a circul ating
concentration that has been found to be effective in animals. The
dosage 15 in humans can be adjusted by nonitoring cellular inhibition
and adjusting the dosage upwards or downwards, as descri bed above.

A therapeutically effective dose gamendss0 be determ ned from hunman
data for conpounds which are known to exhibit simlar pharnmacol ogical
activities. The applied dose,can be adjusted based on iohe rel ative

bi oavai | abi | ity jand pot enéy hf the_at8dni st er eed sis 20
conpar ed wi t hMhe kifown conpoffid.  bwr, 100% Adj §sting the dose to
achi eve maxi mal efficacy in humans based on the net hdds descri bed
above and ot her nethods as are well-known in the [aidh, hsveoRblo, ot t hi n
the capabilifies of the ordinarily,skilled ?rtisan. Indhe case of

[
| ocal admifistratjon thel syste ngH@ﬂneeh{H%6$_n of 25
adni ni st er odﬁBﬁ%%W%ﬁ?ﬁ“%&ﬂ%lo f particul ar bnportance? In such
i nstances, % he conpodﬁd IS adnin?%g Has to achi®ve a
concentratioqﬁﬁ%ﬂhE?ZFﬁﬁéP‘area e®fecsi Ve to achieve the intended
result. 2&Rf-puse in the prophylaxis and/or treatnment of
di seases related to abnormal cellular proliferation, a circulating
concentration of adm nistered conpound of about 0.001 p.M 30 to 2011M
is preferred, with about 0.0111NPﬁd“5 jiMbeing preferred. WO
2005/ 112919PCT/ US2005/ 017804 Pat i@t doses for oral adm nistration of
t he conpounds descri bed here%n, ypi cally range frxone@apout 1 ny/day
to about 10,Q80 g/ day, Rpeeltybi dally from aboujy ngfﬂay to about
1, 000 ny/ day asand®nogt=t ypi €alTy fraboutl 50 rfy/ ¢ ™o about 500
ng/ day. Stated in terns of “patieflt Budy-Twgi'ghty typhcal dosagess,r ange
from about 0.01 to about 150 ng/kg/ day, 50rr_Dre'typi calabout
0.1 to about 15 ng/kg/day, and npst %ifﬁﬁathﬁﬁféﬁiabout 116 about 10

ng, / kg/ day" for exanple 5 nmy/ kgkdayedr 3PHYT KEFHYSHz Rs=Boc For
ot her nodes of adm nistration2MN&8age asRutmardu nterval can be
adjusted individually to provide pl asnazperetscrafiCl@s<etm ni st er ed
conpound effective for the particular clinical indication being
treated. For exanple, in one enbodinent,Jgh&%ﬁE‘HQﬁiﬁ&gording to the
10 invention can be adm ni stered bgQ Nl atyl vely hi gh concentrations
multiple times per day. Alternativegly, it may be nore desirable to
adm ni ster a conpound of the invefition at m ni nal eff&; ;ve
concentragions and bo use a,l essefrequent adm nist I Gn-gegi nen.
Thi s mﬁl?%gﬁ@yp¥M5 ﬁ%ﬁ#ﬂﬂ;ih Hfiﬁ\ihan is ¢P irate with the

e 0

jIN N

severity\ Otheaiﬂﬁividhaki§igﬂte s o~ ’
|

26a: Ry =Me
26b: Ry = CH3CH,N{CH3)z
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Utilizing the teachings provided herein, an effective therapeutic
treatnment 15 rggrnen can be pl anned mhrch does not cause substanti al
toxicity a \i(s 112949 entirely effective to treat the C|Iﬁ?%H§UQVW6¥%nB
denonstr at ed by the particular patient. This planning should involve
the careful choice of active conpound by considering factors such as
conmpound potency, relative bioavailability, patient body weight,
presence and severity of adverse side effects, preferred node of

adm nistration and the toxicity profile of the selected agent. 20The
conpounds, conpositions and net hoskhe@b st he present invention are

further illustrated by the exanples that follow These exanples are
offered to illustratecolt not to limt the gl gfed i nvention. WO
2005/ 112919PCT1US 017804 EXANPLES l\/ateriHI_ and Vet hods In the

exanpl es bel ow, un es areggiven in
degrees 5 Cel si us 4 QO or anbi ent
tenperature (typically

eratmpns werfe carr ied at
i rang about 18- 287 ¢ apor ati on of
sol vent was carried out using a ﬂo ary evapor agor under reduced

pressure (typically, 4.5-30 nmmHg) with a bath tg, é{up to 60
C, the course of reactions was typically follomkgﬁgm; reaction
tinmes are provided for illustration only; nelting -ornts are

uncorrected; products exhibited satisfactory
m croanal yti cal 10data; yields are provided gm
and the fol |l owi ng conventional abbrevi aji ns,u\arl 30 used® np

(nelting point), L (liter(s)), nL (m F{iliters), lees), g
(grams), ng (mlligrams), mn (mnutes), LCM (lidui

chr omat ogr aphy- nass spectrometry) and h (hopr2§:r,=8cc

11-1-NMR spectra were neasured on a VaFW%HWKErcur 300 MHz
spectronmeter and were consistent with the assigired structures.
Chemical shifts were reported in garts per nlljrﬁmmiﬁp(ppn) downfiel d
fromtetranet hyl silane. El ectrospfay nass spectira were recorded on a
Perkin El ner Sciex APl 365 mass jspectroneter. Elemegd@ anal yses were
performed by Robertson Mcrolitf Laboratories, Nh on,—#J. Silica gel

‘“;@nd/or

for flash chromat ography wag.HE: graqe (2 sh).
Rever se- Phase anal yti cal HPLC wds va HP_1100 or a
Varian ProStar 210 instrument with a Phe ex Luna FAH [ﬁEl8 2) 150
nun x 4 6 mMm 30; R3-—Fmoc N
piperidine, DMF[
= 31:R3=H

NHRg la HBTU, DIEA, CH,Cly

COsMe

== —Br

§(\/wr“{f\r\* “\/U{ 0
O o

5 ester. To asolution of 2-(N-tert-butoxycarbonyl-amino)-ethyl bromide (1 g, 4.5 mmole) and
valine tert-butyl ester (0.936 g, 4.5 mmole) in DMF (10 mL) was added potassium carbonate
(1.85 g, 13.5 mmole). The mixture thus obtained was stirred at 100°C overnight. The reaction
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20 columm or a Varian Mcrosorb-W 0.1 um C ﬁ8 150 m*ndx 4.6 Pu(r)lo/t
colum. Aflowrate of 1 nL/mn was with either a gradient of 0%to
50% buf f er W8 BWEH2M8 i nutes or 10% to 100% buffer B ovBSTYSRORMHITMSs
with detection by UV at 254nm Buffer A 20 raM ammoni um formate +20%
acetonitrile or 0.1%trifluoroacetic acid in acetonitrile; buffer B,
20 mM anunonium formate + 80% acetonitrlle or 0.1% aqueous
trifluoroacetic acid. Reverse phase preparative 25 HPLC were
performed on a Varian ProStar 215 instrunent with a Waters Delta Pak

ot R T B A R AR L e,
HoN1, . . withriolHpeipekierssEddHN. cluent to give T BHPEIR] as an oil (0.16 g,"12%). 'H
08U 1 - OReank (BEF 5 0.9% ot Bl P48 985 1. M hana 1475 (s, o), 188 (o) 1100, 251 o,
1H), 2.78 (m, 2H), 3.11 (m, 1H), 3.22 (m, 1H), 3.39 and 4.13 (2bt, 1H), 5.00 (bs, 1H) ppm; LC-
5 MBS (ES]) 205 (M+H'-112), 261 (M+H"-Bu), 317 (M+H).

l.1c Synthesis of Compound 2: N-(2-Aminoethyl)-valine. The compound 1 (137 mg, 0.43

mmole) was dissolved in a solution of TFA/dichloromethane (2 mL, 1/1) at room temperature.
The mixture thus obtained was stirred at room temperature for 30 min. The reaction mixture was

10 concentrated to dryness to give the title compound as an oil (0.18 g, 95%) 'H NMR (CDs0OD) 8
1.07 and 1.16 (2d, 6H), 2.35 (m, 1H), 3.2 (m, 1H), 3.38 (m, 4H) ppm; LC-MS (ESI) 217

(M+HD.

1.1d Synthesis of Compound 3. To a solution of maleamide~-dPEG,-NHS ester (61 mg, 0.16

15 mmole) in dichloromethane (2 mL) was added dropwise compound 2 (80.7 mg, 0.16 mmole) and
diisopropylethylamine (55.5 uL, 0.32 mmole) in dichloromethane (1 mL). The mixture thus
obtained was stirred overnight. The solvent were removed on the rotovap, and the residue was
purified by flash chromatography on silica gel with dichloromethane, followed by 5% methanol
in dichloromethane and finally 100% methanol as eluent to give the title compound as colorless

20 ol (87 mg, 97%). "H NMR (CDCI3) § 1.08 (dd, 6H), 2.25 (m, 1H), 2.49 (t, 2H), 2.52 (t, 2H),
3.10-3.79 (m, 25H), 6.82 (s, 2H) ppm; LC-MS (EST) 559 (M-+HH

1.1e Synthesis of Compound 4: Fmoc-Cit-PABOH., T6 a solution of Fmoc-Cit-OH (1.0 g, 2.52
mmole) and 4-aminobenzylalcohol (341 mg, 2.77 mmole) in dichloromethane (10 ml) and
25  mefhanol (5 mL) was added 2- ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline[EEDQ] (1.24g,

5.04 mmole) in one portion. The mixture was stirred in the dark for 16 hours. The solvents were

removed on the rotovap, and the white solid was triturated with ether (100 mL). The resulting

suspension was sonicated for 5 min and then left to stand for 30 min. The white solid was

collected by filtration, washed with ether and dried in vacuo (1.23g, 97%). "H-NMR (DMSO) &
30 1.32to 1.52 (m, 2H), 1.52 to 1.74 (dm, 2H), 2.86 to 3.06 (dm, 2H), 4.1 (M, 1H), 442 (d, 2H),

123



| MAL- dPEG4- NHS ester DIEA, CH2C12 0, 00 cr\NOH 4 00 53 WO

2005/ 112919PCT/ US2005/ 017804 Schene 2 Scheme 3

10

15

20

25

30

WO 2005/112919 PCT/US2005/017804

3.07 (t, 1H), 5.40 (bs, 2H), 5.97 (t, 1H), 7.19 to 7.95 (m, 12H), 8.10 (d, 1H), 9.97 (s, 1H) ppm;
LC-MS (ESI) 503.1 (M+H.

1.1f Synthesis of Compound 5: Fmoc-Cit-PABC-PNP. To a solution of Compound 4 (309 mg,
0.62 mmole) and p-nitrophenylchloroformate (372 mg, 1.85 mmole) in Tetrahydrofuran (30 ml.)
and 1-methyl-2-pyrrolidine (1 mL) was added pyridine (100 pL, 1.23 mmole) in one portion,

The mixture thus obtained was stirred at room temperature for 30 minutes. The solvents were
removed on the rotovap, and the residue was purified by flash chromatography on silica gel with
dichloromethane, followed by 3% methanol in dichloromethane and finally 10% methanol in
dichloromethane as eluent to give the title compound as a white solid (97.9 mg, 70%). LC-MS
(ESI) 668 (M-HTH.

1.1g Synthesis of Compound 6: Fmoc-Lys(Boc)-PABOLL. Compound 6 was prepared as
described above for Compound 4 in 98% vield. "H NMR (DMSO) 3 1.40 (s, 9H), 1.38 (m, 2H),
1.50 to 1.74 (dm, 2H), 3.04 (t, 2H), 3.30 (q, 3H), 4.19 t0 4.31 (m, 2H), 4.41 (4, 2H), 4.55 (s,
2H), 7.28 to 7.68 (m, 12H), 8.00 (d, 1H) ppm; LC-MS (ESD 574 (M+H™M.

1.1h Synthesis of Compound 7: Fmoc-Lys(Boc)-PABC-PNP. Compound 7 was prepared as

described above for Compound 5 in 70% yield. 'H NMR (CD5CI) & 1.44 (s, 9H), 1.49-1.60 (m,
6ED, 1.73 (m, 1H), 2.00 (m, 1H), 3.11 (m, 1H), 3.20 (bs, 1H), 4.23 (m, 2H), 4.46 (bs, 2H), 4.67
(bs, 1H), 5.56 (bs, 1H), 7.28 (m, 2H), 7.36-7.41 (m, 6H), 7.59 (m, 4H), 7.76 (d, 2H), 8.26 (dd,
2H), 8.45 (bs, 1H) ppm; LC-MS (ESI) 639 (M+H"-Boc), 684 (M+H'Bu), 739 (MHH"), 778
(MK,

1.1i Synthesis of Compound 8: Boc-Val-Cit-OH. To a solution of Citrulline (2.54 g, 14.50
mmole) and Sodium Bicarbonate (1.28 g) in water (40 ml.) was added Boc—Val-OSu (4.34 g,
13.81 mmole) dissolved in dimethoxyethane (DME). To aid the solubility of the mixture
tetrahydrofuran (10 mL) was added. The mixture thus obtained was let stir overnight at room

temperature. Aqueous cittic acid (15%, 75 mL) was added and the mixture was extracted with
10% 2-propanol/ethyl acetate (2 x 100 mL). The organic layer was washed with brine (2 x 150
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OR 14a: R1 = M¢e; R2 = Boc; X = Cl 14b: Rl = CH20944(0113)2; R2 =

Boc; X =C 14c: Rl = CH2CH2N(C1-13)2; R2 = Boo; X = Br_15a: Rl = Me;
R = H X YOROHARR cH2CH2N(CL13) 2: Re= H, X = C  15BCT/Ry2005/017804
OH201-12N(CR3)2; R2 H, X = Br 16a: RL = Me; R3 = Fnoc;, X = Cl
16b: R = CH2CH2N(CH3)2; R3 = Fnoc; X = Cl 160: Rl =

OR2C1- 12N(C113)2; R3 = Fnoc; X = Br

10°
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mL) and the solvents were removed on the rotovap. The resulting white solid was dried in vacuo
for 5 hours and then treated with ether (100 mL). After brief sonication and trituration, the white
solid product was collected by filtration (1.39 g, 27%). 'H NMR (CD;0D)8 0.91 (dd, 3H), 0.98
(dd, 3H), 1.44 (s, SH), 1.70 (m, 2H), 1.87 (m, 2H), 2.02 (m, 2H), 3.11 (t, 2H), 3.89 (t, 1H), 4.39
(q, 1H), 8.22 (d, 1H) ppm; LC-MS (BSI) 375 (M+H").

1.1j Synthesis of Compound 9: Boc-Val-Cit-PABOH. Compound 9 was prepared as described
above for Compound 4 in 71% yield. 'H NMR (CD;0D) & 0.93 and 0.97 (2d, 6H), 1.44 (s, 9H),
1.58 (m, 2H), 1.75 (m, 1H), 1.90 (m, 1H), 2.05 (m, 1H), 3.10 @n, 1H), 3.19 (m, 1H), 3.91 (d,
1H), 4.52 (m, 1H), 5.25 (s, 2H), 7.40 (d, 2H), 7.45 (dd, 2H), 7.64 (d, 4H), 8.29 (dd, 2H) ppm;
LC-MS (EST) 480 (M-+H").

Il.lk Synthesis of Compound 10: Boc-Val-Cit-PABC-PNP. A solution of Boc-Val-Cit-PABOH
(178 mg, 0.370 mmole) in THF (8 mL) in CH,Cl; (4 mL) was stirred at room temperature with
PNP chloroformate (160 mg, 0.80 mmole) and pyridine (65 pL, 0.80 mmole) for 3 h. Ethyl
acetate (100 mL) and 10% aqueous citric acid (50 mL) were added to the reaction mixture and
organic layer was washed with brine, dried and concentrated and the residue was purified by
flash chromatography on silica gel with 5% methanol in as eluent to give the title compound as a
white solid (165 mg, 70%). "H NMR (CD;0D) § 0.93 (dd, 3H), 0.97 (dd, 3H), 1.44 (s, 9H),
1.58 (i, 2H), 1.75 (m, 1H), 1.89 (m, 1H), 2.05 (m, 1H), 3.10 (m, 1H), 3.20 (m, 1H), 3.90 (d,
1H), 4.51 (m, 1H), 4.55 (s, 2H), 7.29 (d, 2H), 7.55 (d, 2H) ppm; LC-MS (ESI) 545 (M + H -
Boc), 645 (M +HY, 667 (M +Na'), 683 (M + K).

1.11 Synthesis of Compound 12a. To a suspension of Compound 11 (20 mg, 0.078 mmole) in

ethyl acetate (5 mL) was bubbled HCI gas for 20 min (by the time, the suspension became to a
clean solution). The reaction mixture was stirred for additional 5 min then the mixture was
concentrated to dryness to give the title compound as yellow solid (26 mg, 100%) which was
used in next step without further purification. LC-MS (EST) 260 (M + HY—C1), 295 M+ H).

1.1m Synthesis of Compound 12b. To a suspension of Compound 11 (20 mg, 0.078 mmole) in
ethyl acetate (5 mL) was bubbled HBr gas for 20 min (by the time, the suspension became to a
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piperidine, DM 17a: R = Me; R3 =H X =C 17b: Rl = CH2CH2N( CH3) 2;
R3=H X=0C 17c. Rl = ORZOH2N(C113)2; R3 = H X = Br_ 1 3. HBTU,
DI EA, CH20P® BO¥HB8 oHN 04 0 18a: RL = Me: X = Cl 18b: PRY/US005/017804
CH2Cl-i 2N(CH3)2; X = Cl 18c: Rl = CH2CH2N(CH3)2; X = Br WD

2005/ 112919PCT/ US2005/ 017804

clean solution). The reaction mixture was stirred for additional 5 min then the mixture was
concentrated to dryness to give the title compound as yellow solid (33 mg, 100%) which was

“used in next step without further purification. LC-MS (ESI) 260 (M + H*— Br), 339 (M + H"),
341 (M+H" +2).

1.1n ‘Synthesis of Compound 13b. To a solution of Compound 12a (26 mg, 0.078 mmole) in
DMF (2 mL) were added 5-(2-dimethylamino-ethoxy)-benzofuran-2-carboxylic acid (44 mg,
0.155 mmole) and EDC (30 mg, 0.155 mmole). The mixture thus obtained was stirred at room
temperature for 2 h. The mixture was concentrated and the residue was dissolved in

10  H,0/CH;CN/TFA (4/1.5/0.5, 6 mL) and it was placed in freezer for 3 h. A yellow solid was
collected by filtration (35 mg, 85%). "H NMR (CDsOD) & 2.67 (s, 3H), 3.01 (s, 6H), 3.34 (m,
2H), 3.63 (f, 1H), 3.89 (s, 3H), 3.91 (m, 1H), 4.41 (m, 3H), 4.54 (m, 1H), 4.65 (m, 1H), 7.20
(dd, 1H), 7.36 (d, 1H), 7.54 (s, 1H), 7.59 (d, 1H), 7.73 (bs, 1H), 11.75 (s, 1H) ppm; LC-MS
(ESI) 490 (M + H' - Cl), 526 (M + H")

15
1.1o_Synthesis of Compound 13c. To a solution of Compound 12b (19 mg, 0.0387) in DMF (2
ml.) were added 5-(2-dimethylamino-ethoxy)-benzofuran-2-carboxylic acid HBr salt (25 mg,
0.0775 mmole) and PS-carbodiimide (82 mg, mmole/g: 0.94, 0.0775 mmole). The reaction
mixture was stirred at room temperature for 24 h. After filtration, the filtrate was concentrated

20  and the residue was dissolved in HO/CH;CN/TEA. (2/0,75/0.25, 3 mL) and it was placed in
freezer for 3 h. The yellow solid was collected by filtration and dried to give the title compound
(18 mg, 82%). LC-MS (ESI) 490 (M+H" - Bx), 570 M+ H", 572 M+ H +2)

1.1p _Svnthesis of Compound 14a. To a suspension of Compound 13a (48 mg, 0.10 mmole) in
25  dichioromethane (4 mL) were added p-nitrophenyl chloroformate (80 mg, 0.40 mmole) and
triethylamine (56 pL, 0.40 m mole) at —78 °C. The mixture was warmed up to room temperature
slowly and the stirring was continued for additional 30 min. To the reaction mixture was added
compound N-Boc-N,N dimethylethylenediamine (166 mg, (.80 mmole) and stirred overnight.
The mixture was concentrated and the residue was purified by flash chromatography on silica gel

30  with 1.25% methanol in dichloromethane as eluent to give the title compound as a white solid
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(71 mg, 100%) "H NMR 5 1.45-1.47 (m, OH), 2.69 (s, 3H), 2.97 (s, 3H), 3.14-3.34 (m, 4H), 3.81-
3.92 (m, SH), 4.38-4.47 (m, 3H), 4.70 (d, 1EL), 7.05 (dd, 1H), 7.11 (d, 1H), 7.45 (s, 1H), 7.48 (d,
15D), 7.99 (s, 1H), 10. 43 (s, 1H) ppm. LC-MS (EST) 710 (M-H")

1.1g Synthesis of Compound 14b. To a suspension of Compound 13b (48 mg, 0.075 mmole) in

dichloromethane (2 mL) were added 4-nitrophenyl chloroformate (80 mg, 0.4 m mole) and
triethylamine (40 mg, 0.4 m mole, 56 uL} at 0 °C. The mixture was warmed up to room
temperature and stirring was continued additional 6 h. The solvent was evaporated and the
residue was washed with ether to give the intermediate. The intermediate was dissolved in
dichleromethane (2 mL) and to the reaction solution were added N-Boc-N,N -
dimethylethylenediamine (44 mg, 0.2 m mole) and triethylamine (20 mg, 0.2 mmuole, 28 uL).
The mixture thus obtained was stirred at room temperature overnight. The mixture was
concenirated and the residue was purified by HPLC on C-18 column with ammonium formate
(20 mM, pH 7.0) and acetonitrile as eluent to give the title compound as white solid (31 mg,
54%). LC-MS (ESY) 755 (M+H")

1.1r Synthesis of Compound 14¢. To a suspension of Compound 13¢ (24 mg, 0.04 mmole) in
CH,Cl, (2 mL) were added p-nitrophenyl chloroformate (64 mg, 0.32 mmole) and triethylamine
(22 nL, 0.16 mmole) at 0 °C. The reaction mixture thus obtained was stirred at room
temperature for 18 h. To the reaction mixture was added N-Boc-N,N’-dimethylethylenediamine
(94 mg, 0.50 mmole) and the stirring was continued for additional 50 min. The reaction mixture
was concentrated and the residue was purified by flash chromatography on silica gel with 5%
methanol in dichloromethane as eluent to give the title compound as white solid (28 mg, 83%).
LC-MS (ESI) 490, 570, 684 (M + H" - Boc), 784 (M +H"), 805 (M +Na"), 722 M +K)

1.1s Synthesis of Compound 15a. Compound 14a (70 mg, 0.10 m mole) was dissolved in

trifluoroacetic acid (5 mL) and the mixture was stirred at room temperature for 30 min and
concentrated to dryness and the product (72 mg, 100%) was used in next step without further
purification. HPLC showed it to be >95% pure. ' NMR & 2.64 (s, 3H), 2.93 (s, 3H), 3.19 (s,
3H), 3.30 (t, 1H), 3.79 (s, 3H), 3.85 (s, 3H), 3.81-3.85 (m, 1H), 4.27-4.49 (m, 3H), 4.59 (d, 1H),
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Scheme 6 1 1) PNPOCOCI, Et3N, CF-12C12 2) BocN( OH3) CH2CH2NHCH3

1.1b Synthesis of Conmpound 1:
N-12'-(7T- Wé)r%ooﬁﬂlz%'ﬁycar bonvl -ani nol -ethyl |l -valine tert PSE’W?OO?’;O”&”
ester. To a solution of 2-(N-tert-butoxycarbonfram no)-ethyl brom de

(1 g, 4.5 mole) and valine tert-butyl ester (0.936 g, 4.5 mole) in
DMF (10 nmL) was added potassium carbonate (1.85 g, 13.5 mmle). The
m xture thus obtained was stirred at 100C overnight. The reaction WD
2005/ 112919PCT/ US2005/ 017804 m xture was concentrated and the residue

was purlf'@C&dQX{)féﬁ‘ﬁ dCMPWBQ(ﬂﬁ?JI?thsC@ ﬁi)!?@?(«ﬂ@i{)\@doftbﬁst i, 10.61 (brs,
acet at e/ hexanes el uent. to gi v 'e conp ound as an oil
(0.16 g, 1i2epm. L -Msm@écb@r.@)ﬁsssecww 611) 148 (s, 911),
1.473 and 1.475 (2s, 911), 1.88 (m 111), 2 51 (m 1H), 2.78 (m
211), 3.11 (m 1H), 3.22 (m 111), 3.39 and 4.13 (2bt, 111), 5.00

(bs, 111)L1prRyntheds ofCdvipopEdl Jb. A0EnokkdEBbl &) prep6:d as Medaubaigboveafor

(ML) - Compound 15a in 100% yield. "H NMR (CDsOD) 8 2.69 (s, 3H), 2.76 (s, 3H), 2.83 (bs, 1H),
3.01 (s, 6H), 3.08 (bs, 1H), 3.24 (bs, 2H), 3.42 (m, 2H), 3.63 (bs, 3H), 3.74 (bs, 15), 3.91 (s,
3H), 3.92 (m, 1H), 4.40 (bs, 2H), 4.57 (bs, 2H), 4.71 (bs, 1H), 7.22 (bd, 1E), 7.36 (s, 1H), 7.56
(s, 1H), 7.59 (d, 1H), 8.04 (bs, 1H) ppm; LC-MS (ESI) 490, 526, 640 (M-+IT), 678 (M+K™).

10 L.lu Synthesis of Compound 15¢. Compound 15¢ was prepared as described above for
Compound 15a in 100% yield. LC-MS (ESD) 490, 570, 684 (M +H", 722 M+ K

1.1v_Sythesis of Compound 16a. To a solution of Compound 5 (12.5 mg, 0.019 mmole) and
Compound 15a (10 mg, 0.014) in dimethylformamide (200 pL.) was added triethylamine (6 pL,

15 0.044 mmole). The mixture thus obtained was stirred at room temperature overnight, Ether (5
ml) was added to the mixture and a white solid precipated out of solution. The solid was
filtered and purified by flash chromatography on silica gel with dichloromethane, followed by
1% metbanol in dichloromethane, 2% methanol in dichloromethane, 3% methanol in
dichloromethane and finally 4% methanol in dichloromethane as eluent to give the title

20  compound as a white solid (8.7 mg, 56%). LC-MS (ESI) 470, 1112 (M+H"), 1134 (M + Na+)
1150 M +KH

1.1w_Synthesis of Compound 16b. To a solution of Compound 15b (5 mg, 0.0056 mmole) in
DMTF (0.35 mL) were added Compound 5 (3.8 mg, 0,0056 mmole) and DIEA (2 uL, 0.011

25 mmole). The mixture thus obtained was stirred at room temperature for 5 h. The mixture was
concentrated and the residue was purified by flash chromatography on silica gel with 10%
methanol in dichloromethane as eluent to give the title compound as a solid (3 mg, 45%). LC-
MS (ESI) 490, 52l6, 1169 M+ HY, 1208 M +XH
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1.1c Synthesis of Conpound 2: N-(2-Am noethyl)-valine. The conpound 1
(137 mg, 0.43 mmole) was dissolved in a solution of
TFA/ di chl owmbhap|e(2 inL, 1/1) at room tenperature. Ther/mas2bii§19304
t hus obtained was stirred at roomtenperature for 30 mn. The
reaction m xture was 10 concentrated to dryness to give the title
conpound as an oil (0.18 g, 95% 111NWMR (CD30D) 8 1.07 and 1.16 (2d,
6H), 2.35 (m 1H), 3.2 (m 111), 3.38 (m 411) ppm LC Ms (ESI) 217
(MF11). 1.1d Synthesis of Compound 3. To a sol ution of

61 nmg, 0.16 15 minole) in dichloronethane
(2 L) was g ebosBemd d Ao cuerapond d6c wasnyepagedias dasepbed abgweifor
diisopro | il ; r i { ane (1
) TheCorRr e RBTEUR IR Loks (AT 70 BB B S e T A
were renoved on the rotovap, and the residue was purified by flash

et hanol g L PhoL AT L e S EORARe 07 BB SErplD in

gi ve § he dimdithydfoansmide (fP0as) eat aided pipe@ios (100 L) nppne pFApn. Thd niikfre thus

511, . PHEaSdmey fimed g g hort St ot et el G

é .le gy?t%m?ﬂfplm?pge ﬂi@:vlaﬁmcfogil E-hPﬂﬁiarkgidﬁe was l&:ﬁb ﬁp f:ﬂh% Ijﬁnimal
2. 77 mroP Byt e RROGiBRBE HARUL( 16 F3E (AA 295 A RAFEReyshed Phligiotid

added 2- cqbie@wit orsehilioxywhRh RaAR filkerdd Sffdhd\¥EHdqE T inag o6 med). 5k $638) 470, 849,

5.04 mmol e)_in one portion. The /m xture was stirred in the dark for
16 hédr s MTHO, 81 $emte WateM&dEved on the rotovap, and the white
solid was triturated with ether (100 mL). The resulting suspension

was sonicated for 5 mn and then left to stand for 30 min The white
solid wad.le igof Gympqund 1 7h.j Germpanad A8y wei pepasedrsdesgnigediphoze farn

2 O S2180
vacuo (1 9, 5 5 ) o 1.52 (m 211), 1.52 to
1.74 (dmcggag&’ zlé%én%%/%ﬁ%ﬂg#dfmﬁ@f%@%ﬁ M 111), 4.42 (d , 2El),
WD 2005/ 112919PCT/ US2005/ 017804 5.07 (t, 111), 5.40 (bs, 2H), 5.97
(t, , , -
Lo W il bt ftiPud i) Goltphibid (e spSheplishfe d forthh Mo U6
Froc- G t CRABGuANPa iT25% yiebl. JiG-ME @SDApMndI2 (309 ny, 5 0.62 mol e)
and p-ni trophenyl chl orofonnate (372 ng, 1.85 mMmmole) in

Tetrahycirofuran (30 nmL.) and 1l-nethyl-2-pyrrolidine (1 nL) was added
pyri di ne 1180 ®yithdsis of iCAommdi&) Tome ohtiopof Compoundia (. Xtogr @0@Sumole) and

bt ai ned ti t t f 0 _mnutes. ,.Th | vent
vere ronGOBBOTH 3 (e otk 005 PricleTos phibiebreioe (il i FRetBpe PRUER" °
chr opmt 0gyROEPY3. Phgsd.DITAmER) foloiled B didoprapiethiyfaiene (1 QIL).oRembyurd thus

e

met hanol i n dc'ichl oronet hane and finall 101% met hanol in
obtained was stirred overnight at room temperature, The solvents were removed on the rotovap.

The residue was purified by Prep HPLC to yield a beige solid (2.6 mg, 38.7%). MS (iS) 470,
1431 (M +H"), 1453 (M +Na"), 1469 (M + K")

25  1l.Jcc Synthesis of Compound 18b. To a solution of Compound 17b (2.2 mg, 0.0025 mmole)
and Compound 3 in 5% methanol in dichloromethane (400 pL) were added HBTU (9 mg,
0.0046 mmole) and DIEA (1.4 uL, 0.0046 mmole). The mixture thus obtained was stirred at

room temperature overnight. The solvent was evaporated and the residue was purified on semi-
preparative HPLC with 10 mM ammonium formate and acetonitrile as eluent to give the title
30  compound as an oil (1.1 mg, 30%). LC-MS (ESI) 490, 526, 1488 (M + H"), 1527 (M + K"
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10 di chl oronet hane as eluent to give the title conpound as a white
solid (97.9 ng, 70% . LC-Ms (BSI) 668 (MrH+). 1.1g Synthesis of
Conpound 6worapgHkye ( Boc) - PABOH.  Conpound 6 was prepar escegs2005/017804
descri bed above for Conmpound 4 in 98%yield. ITINVR (DVSO 8 1.40 (s,
911), 1.38 (m 211), 151.50 to 1.74 (din, 211), 3.04 (t, 211), 3.30
(q, 311), 4.19 to 4.31 (m 211), 4.41 (d , 211), 4.55 (s, 211), 7.28
to 7.68 (m 1211), 8.00 (d, 111) ppm LC- M (BSlI) 574 (M+1l+). 1.1h
Synt hesi s of Compound 7: Fnoc-Lys(Boc)-PABC- PNP. Conpound 7 was
prepared as descri bed above for Conmpound 5 in 70%yield. 111NV
(CD3C1l) 8 1.44 (s, 911), 1.49-1.60 (m 20 611), 1.73 (n, 111)

550, i i 1 o s

611), 7.&8 KeGordddingd 375. saagg 8,0097Libynol e D84 (ekthanallif ichBratetidns (0. mL)) were

k) 98t RT3 e 0037 e s fored bbb gl il e

of Ciam dHt:ﬁﬁed(\QasEsﬁrr@i attdorh &Iﬁpafmire bvanmightSAtie sobvit oas bapaiated @id ths rgs)due

t d d_ Boc- Val
sl voHS RTGFLRY ey BREIRE N Shbed v Ates sbiianslis Pyhighorhane as
M xt ure dhednk &NpieHaé uﬂaéb:ﬁpbﬁnm a4 a8 00). TEMS (KEYr1e32 (MsHOp1 ssi4ned

was |let stir overn roomtenperature. Agueous citric acid (15%
75 ) vi&NaiNda emxture was extracted with 30 10%

2- propano\\ét hyl acet ate (2 x 100 nL). The organic |layer was washed
with brine (2 x 150 WD 2005/ 112919PCT/ US2005/ 017804 nlL) and the

sol vEhts were renoved on the rotovap. The resultl ng white solid was
dried i nl-¥Synigesny ethodglogye fox gyogappyein-geriainiag pidedirdkar withaywh seh-ym olative
After brief..sonication and trituration, the V\:hl te solid product was
coll ecte filtration (1.39 g, 27%. 111 NMR (CD30D)5 0.91 (dd,
311), 0.98 (dd, 311), 1.44 (s, 9H, 1.70 (m 211), 1.87 (m 2H), 2.02
(m 211), 3.11 (t, 211), 3.89 (t, 1H), 4.39 5(qg, 111), 8.22 (d, 1H)

ppm LC- MS (ES 375 M) . 1. 1i S%nt hesi 2Mfﬁf)rrpound 9:
Boc-Val -Ci t LA d 9 v epag ed ri bed N@bove § or
Conpound 4 'f 6y el 2 NWR 9 nt 0. (2d, 6117,

1.44 (s, 9114, 1.58 ('W] 2H) 1.75 (m 111), "f90 l) Hs 6)5 (m
111), 3.10 (m 11 3.19 (m 1H), 3.91 (;djue,sﬂ.Olll) 4 52 (i NH 111),
5.25 (s, 21), (d 211), 7.45 (dd 7.64 (d, 4H) 29 (dd,
211) ppm NH N g :,NOZ NHZ ﬁ[—‘moc
- O
/N / HoN._ 20
HaN-O Y
¥ NH
NH COMe-Br
poue o Y{ o {(r
NH/ ] 3 M. Mo F - N N N&mz
O o 5 et
N © o 0
N
2 HN ’
g
one,Br
e é“i jl%_ﬁx _/‘0\_/”“(_??
d
N
15 /N‘)

130



LC-Ms (ESI) 480 (M+11+). 1.1k Synthesis of Conpound 10:

Boc-Val - Ci t - PABC- PNP. A solution of Boc-Val-Cit-PABOH (178

nmole) in Wq:m%l]ﬁ?})g in CH2C12 (4 nL) was stirred at Bﬁ?@%ﬁ?ﬁ?"ﬂre
with 15 PNP chl oroformate (160 ng, O 80 matol e) and pyrldl ne (65 [LL,
0.80 mmle) for 3 h. Ethyl acetate (100 nL) and 10% aqueous citric
acid (50 nL) were added to the reaction m xture and organi c | ayer was
washed with brine, dried and concentrated and the residue was
purified by flash chromat ography on silica gel with 5% nmethanol in as

el uent t 929 iReBctioR et 'I%la%u ﬁg?&l-ﬁ'qu Q’@Bié‘ﬁm@% P.IHL ()%ﬁﬁ‘lgﬂ@etaz%s palsééd
NMVR ( &g 1 0. 97 dd 311),
(m 211)a slgw mea(nwf :[rl)'Br gas 18911 ] nieallaeﬂutmrz lsofglqua wlmqu_Ltpok anplc@umﬁlyﬂﬁ 1)

2137, b g Bl g oty

H+), 667 (M+ Na+), 683 (M+ IC+). 1.11 Synt he5| s of Corrpound 12a. To

a suspen of in 25 eth tate
sy b ke T B St o R protn e R ooy o 5 E &
becanme tDMF wdsaddedEIDO1miy, 0. OIhﬁMomp:indeNmoﬂieﬂzo@mwmyhc mcdd f(dmg,
addi tion ] hen t he m xt S centrated to dryness,t0.give
fha {1 o EbsmBolhslmulhlbes Biott 8 pR5 o To R THisH0) Rt anien adest St
next st epetcaAabliné. ahk Bemhbiped érfg&:ﬁ@lay&@ weteCoMenfritSy ) ftor Gded dtrtctionk with
), 295 (M+ 30 1.1m Synt hesi s gffﬁlﬁ)ﬁ 12b, Toasus enS|ogn of
Corrpounoeﬂ?éﬂ agesgfe.pfd nltand aversifies uﬁlﬁg CEVith | Blc’(eﬁs‘%’ﬁ}) Qpats

HBr  gnS Fipsprafhctives ddairhiEn, iR Spbrsluspsnsi on becane to a WO

2005/ 11291§PCT/ US2005/ 017804 cl ean solution). The reaction mxture
was stirred for additional 5 min then the m xture was concentrated to

dryness {8 @c¥fichite Friels @)}f%a)@%&e@ﬁs %ﬁnl&ﬂ‘}‘l pifitdzthe CRBoiE cmaﬁ@eéou mg

whi ch was used I n next st her " purification. LC

260 (M 40954=mMO}es)@3@aI(NCM ZQQ}LL Aélafhalec»hel-an@yzi)imeﬁzlw@rfor Eslgmm@h¢ s of
Conpoun -
o (2 %%@R&grléépgl&%g 334%{1{89 Qo RIRARA cb2Bhl 28 Mntifld B¢ RIATB)L) M1 =

5- ( 2kdi réfdt hyl am no- et hoxy) - benzof ur an- 2- carboxylic acid (44 ng,

0. 155 mmle) and EDC (30 ng, 0.155 mmole). The m xture thus obtai ned

was stirred at roomtenperature for 2 h. The m xture was concentrated
and t he 1.2 Reationds Rlecktsmmmnrmgmﬁp Hﬂ@ﬂ@ﬂﬁ‘ﬂy&&g&n@l&iﬂoﬁt BdE,in6 nlL)

1t at | MEOR aadef 54 BRuiehs Pistironipratl PotifendBia B e S Y
6H), 3. ebnldiraRd ind dBedamdéd Ihgh ﬁatﬂl)m ThePPodust wadkdhfimd B Il(aﬁs spi:déljalyms
4 4120( m Mg %L 'and camecg out to tli')e next step v&@out]f&gﬂ)ler pun)gcatlon

1.2¢ Reaction E: To a solution of above compound (18mg, 0.024 mMoles) in MeOH/DCM
(2:1, 3 mL) was added Fmoc-Val-Citruline (29 mg, 0.06 mMoles) the resultant mixture was
stirred for 10 minutes until all the acid dissolved. 15 mg, 0.06 moles of EEDQ was added and

25  the reaction mixture was stirred in the dark overnight. The reaction mixture was then
concentrated, rinsed with diethyl ether and the.residue was purified by reverse phase Prep HPLC
to give the product which was identified by Mass Spec M+1 =1103.

1.2f Reaction F: Deprotection of Fmoc protecting group was done using 5% pipiridine in 1 mL
30 DMF for 10 minutes. Concentration of the reaction mixture was followed by rinsing the solid
residue with diethyl ether. Product was confirmed by Mass Spec, MS+1 = 880 and M+K=919
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(dd, 111), 7.36 (d, 111), 7.54 (s, 111), 7.59 (d, 1H) 7 73 (bs,

111), 11.75 (s, 111) ppm LC Ms (EST) 490 (M + H+ - 526 &M + le)
15 1. 10 Symgﬁklz?i\” Conpound 13c. To a sol ution of Conﬁgﬂﬁﬁzo ?‘{)‘7’(019
ng, 0.0387) in DWF (2 nlL) were added

5- (2- di et hyl am no- et hoxy) - benzof ur an- 2- car boxylic acid HBr salt (25
ng, 0.0775 mmol e) and PS-carbodifinide (82 ng, mmole/g: 0.94, 0.0775
nunol e). The reaction m xture was stirred at roomtenperature for 24
h. After filtration, the filtrate was concentrated 20 and the residue
was di ssolved in H20/ CH3CN TFA (2/0.75/0.25, 3 nL) and it was pl aced
in freezer for 3 h. The yellow solid was collected by filtration and

dr i ed to lglavBedchien Gt tTloa sobmipoufitie réBamine iBRMF. (1 5@ INBpreRStd ind8p H was+

Tha. To 2eMEEEGI S ifr A e s Bebpelip RyRiB SR By Py, R AHRon

di chloro rfmt[dmﬁ@y@aﬁnﬁéahomversaﬁma&ep HPLapheags n@g:ld)ﬂm D¥wosverdleid @ begigning

i et une i SRS raihe o B B e s MR L 7o Sls 7 TR g

conti nueq&ﬂp& 1aqi@i| ti onal 30 min. To the reaction m xture was added
conmpound N-Boc- NN -di net hyl et hyl enedi am ne (166 ng, 0.80 nmole) and
stirred overnight. The m xture was concentrated and the residue was
puri fi ed jby stABad FPEAIRIGNABINBRA Hithi TeBuhe R0 Wi th 1.25% met hanol
in dichloronrethane as eluent t0 give the title conmpound as a white
solid WD 2005/ 112919PCT/ US2005/017804 (71 ng, 100% IH NVR 8
1.45-1.47 (m 9H), 2.69 (s, 311), 2.87 usé’éal) 3. 14 3. ?,;fld

3.81- 3.92 (m 811), 4sc3@n4 B (mN3EE)< ﬁ' J(:dd
1H), 7.11 (d, 111), 7.45 (s, 111), ~& 48 (% 1&0153 7.9¢ (s~111),
10.43 (s, 111) ppm LCMs (ESI) 710 (M114) 5 1.1q Synt hﬁﬁ)\/’écﬂf
Conmpound 14b. To aosuspen5| on of Conpound 13b (48 ngy, 0.Y0 nole) in
di chl or onet hane mL)Hwer.e addet{ @-nltrophEDWEEA chl orofor _/‘Ee (80 nm,

0.4 mnole) and t Wéhh'i'/[l’an]i‘rr% 4 6 ®HC. The
ni xt UPe was war ned uppto roornL’ter’rp\er atur eM’gl]n‘%W% ng was contl nued

additional 6 h. The solvent was evaporated and the resi due was washed
with ether to give the internediate. The internedi ate was dissol ved
in 10 di chl or Bheligtahearbe linked todifi and nepléderlkentyghe sswthesis shovier e added
N-Boc-/V, N - di net hyl et hyl enedi am ne (44 ng, 0.2 mnole) and
triethylamne (20 ng, 0.2 mmaole, 28 The m xture thus obtai ned was
stirred at roomtenperature overnight. The m xture was concentrat ed
and t-he residue was purified by HPLC on C 18 col umm with anmoni um
formate (20 inM pH 7.0) and acetonitrile as eluent to give the title
conpound as white solid (31 ng,
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15 54% . LC-Ms (ESI) 755 (M+H4) 1.1r Synthesis of Conpound 14c. To a
suspensi on_of CbnEound 13c (24 nmg, 0.04 mmole) in CH2C12 4 nLg wer e
addedp- ni t "OAIEHYRY8N] or of ormate (64 ng, 0.32 nmmol e) anfCT/US2005/017804
triethylamne (22 uL, 0.16 mmole) at 0 C. The reaction m xture thus
obtained was stirred at room 20 tenperature for 18 h. To the reaction
m xture was added N Boc-N, N -di net hyl et hyl enedi ami ne (94 ng, 0.50
nmol e) and the stirring was continued for additional 50 mn. The
reaction m xture was concentrated and the residue was purified by
flash chromat ography on_,.splica gel with 5% nethanol in
d|chIoronethane as eluénty to give the titlP8PE68PouUNnd as white solid

(28 ny, 83%R° ESI) , 570, 684 (M cH,c, Boc), 784 (M +805 (M
w g 5418

+ Na' , 122 Conmpound 14a (70

n h s's of Co
ny, 0 10 Honfl) dﬁégéL] tr|qu?r t|c acid (5 nmL) and the
m xture was stirred alf room tenpérature for

nd concentrated
to dryness and the pr duct (72 ng, 100% was used in ne

Wi t hout further purification. FIPLC showed it ggch >95@6p 11 NVR
62.64 (s, 311), 2, ée, 311), 3.19 (s, 303l1), 3(30 ( 3379
(s, 311), 3.85 (s,* ), 3.81-3.85 Gﬂ%Nl$%w\o / ﬁé}

(d, 111), WD 2005/'T1H2919PCT/ US20051017804 4.68(d, 21

111), 7.03 (d, 111), Sﬁ (s, 111), 7.41 (d, 1FD 8. Oolﬁbr s, 1H)
10.61 (br s, 111)rmpRPMm (ESI) 612 (MrH+) , 634 (MrNa+) 1.1t

Synt hesi s of Cbnpound*l%b wWe prepared as descri bed
above for 5 Cbnpound 15a in 10 (CD30D) 5 2.69 (s,
311), 2.76 (s, 3H), 83 (bs, 111 3 41 s, 611) 3.08 (bs, 111),
3.24 (bs, 211), §2N4é3(m 211), 3.6 . 311), 3.74 (bs, 111), 3.91
(s, 311), 3.92 (mHN1), 4.40 (bs, ZFD 4. 57 (bs ), 4.71 (bs,

1H), 7.22 (bd, 111), 6 (s, 111), 7.3%8p¢ 111), 59 (d, 111),
8.04 (bs, 111) pamL—N-S ESI) 490, 526 4Q FH)\ (N%K+) 10
1. 1u Synthesis of Cdhpou N

descri bed above for Conpound ain 18 yieI@. - MEo( ESI 90, 570,

684 (M +11+), 722 (M+ 1C+) 1.1v Sythesis of Conpound 1l6a. To a

sol ution of Conpound 5 (12.5 ny, 0.019 le@) aiied Conpound 15a (10
ng, 0.014) in dinmethylformamde (200 It % Mﬁi) d triethylamne (6
aL, 15 0.044 mvole). The mixture thus o stirred at room
tenperature overnight. Ether (5 nalL) wa f;gdedHto t he n1xt#r§ and a
white solid precipated out of solution. and
purified by flash chronat ag a@hy on sil] 4d|dhlo/nnephane
foll owed by 1% net hanol in chIoroneth ne 296nethano| in

di chl or onethane, 3@6nethano|'Flwglchloronethane and finall

nethanol dld orongt ha Ss)yelHuent to give tIR@OCit] e 20 ﬁp
as a whlt @gféESl) 11425( 40(M
+ Na4), F150 PM+ K+ 1w szm h8s rméz@ *g%

Compound 15b (5 ny, O. 0056 nunol e) in o H

The synthesis of intermediates and ligand-drug conjugate having a peptide linker where the drug

is TuBulysine A is shown hereinabove. This basic method may be used with other drugs.
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DMF (0.35 nL) were added Conpound 5 (3.8 ng, 0.0056 mmol e) and DVA (2
pit 0.011 25 mmle). The m xture thus obtained was stirred at room

t enper at urwdmos/f299 The m xture was concentrated and theTwsansiuesmas
purified by flash chromat ography on silica gel with 10% net hanol in
di chl oronet hane as eluent to give the title conmpound as a solid (3
ng, 45% . LC-Ms (ESI) 490, 526, 1169 (M + H4), 1208 (M+ le) WO
2005/ 112919PCT/ US2005/ 017804 1. 1x Synt hesis of Conpound 16e. Conpound
16c was prepared as descri bed above for Conpound 16b in 50%vyi el d.
LC-Ms (ESI) 490, 570, 1212 (M + H4), 1250 (M + K+) 1.1y Synthesis of
Conpound 17a. To a solution of Conmpound 16a (8.7 ng, 0.008 mmole) in
5 di met hyluf SuiRdRl #8el 0% Reci@sa@dded pi peridine (100 pL) in one
portion. The m xture thus obtained was stirred for 20 m nutes at room
tenperature. The solvent were renpved on the rotovap, and placed on

t he high vacuum for 1. 5 h. The reozhgue was take up in tzémmy mal

anount of di chl openet 9] and hexane 2 (3 L) was to M;e
solution, a e 89l | heg, ~of sol gt—N\_ﬂ CVMl
of f and dried M+H4) g (M +

Na+), 928 (MW K+)f. 1.17 Syntheils of rrpound 17b Conpound 17b was
prepared as described above for Compound 17a in 95%yi el d. y "¢

(ESI) 947 (M +114) 15 N)l®¥adkSynt heS|s of Conpound 17c. CoRpeung 17c
was prepared as descri Abov en-Kor ng@pygggma,]@nzgicgm%% yhehdk LGNS
(ESI) 1015 (M + 1. lb‘bu Otg‘F@ Conpound 18a. To a selurtFon «
Conmpound 17a (4.2 r?unol e Hand npound 3 (2“6%1

nmol e) in dichl or onet han Mas added in one portion 20 PyBCP
(3.7 my, 0.007 ronole) f§ r1’°b‘(RJé’8°%%§°‘i‘5‘F’f sopropyl ethylanmine (1 gL). The
m xture thus obtai feg vva stirregngwerni ght at roomtenperature. The

%n the roto Blp The resi due was purified by
Prep HPLC to : ybei ge, sol id : 38 7%9. Ms (ES) 470, 1431
(M + H+),” 1458 AM + N 469 ~+P<ﬁn)°2511cc Synt hesi s of
Conpound 18b. To a sol UtToR of (9orrpound 17b (2.2 ng, 0.0025 Mol e)
and Conpound 3 in 5% net hanol in dichloronethane (400 dL) were added
HBTU (9 ng, 0.0046 mmol e) pf'iaﬂéfl EA {14 0L, 0.0046 mmle). The

mi xture thus obtai ned way St 8 at room tenperature overnight. The
sol vent was evaporated aryd the resi due was purified on

sem -preparative &PLC with 10 rlp}{l gmoni um formate and acetonitrile as
eluent to give baetutle T

g J
O HpO 0
»OJ © O%m r@'“ﬁ(‘ N)'j\n’(—'o_\-omof OﬂN«—c’z?

10
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30 conmpound as an oil (1.1 ng, 30%. LC-Ms (ESI) 490, 526, 1488 (M +
Ht), 1527 (M + K4) WD 20051112919PCT/ US2005/017804 1. 1dd Synt hesi s
of Conpoungrglfes/iii@ea sol uti on of Conpound 17c (6.5 ny, pOTASRDsHMBI4E)
and the Conpound 3 (5.5 ng, 0.0097 ronole) in 5% nethanol in

di chl oronet hane (0.5 rot) were added HBTU (3.7 ng, 0.0097 nmole) and
DEA (3.4 j.tL, 0.0194 mnole). The m xture thus 5 obtai ned was
stirred at roomtenperature overnight. The solvent was evaporated and
the residue was purified by flash chromatography on silica gel with
30 % et hanol in dichl oronethane as eluent to give the title conmpound
as an oil (4 ng, 30%. LC-MsS (ESI) 1532 (MtH+), 1554 (M+Na+), 1570
(MtK+) . 10 1.2 Synthesis nethodol ogy for duocarnycin-contai ni ng
peptide linker w thout self-inmnolative spacer 15 WO

2005/ 112919PC171152005/ 017804 1. 2a Reaction A: To a suspensi on of

Al kyl at i of . cetate was passed a sl ow stream
of dry I—Ego §a§heﬁlsif’?gepuqe%%?rcglg}l%at%{&ﬁ s fornmed whi ch took

appr oxi mately 15 minutes. The reaction m xture was concentrated and
dri ed overnight under high vacuum

O,M coMe,
Me M
veg OHN)‘E:D o
=X —N_ ) { Ncoc X w
NH N o

s 5 & Al & ’

4 o 0
Pdfc, H2
COsMe
co,_Me e 2-(:|
d‘lN 1. 7-Amino-1H-Indole-2-carboxyiic J{I Ha
acid/EDCITEA
N° "0
o 3.{'@ ,N(:) N C
NS 2.TFA g o

‘ Fmec-Val-Cit-OH/EEDQYTEA

Y

Hgst
NH

COMe,
&%\ & n MN—y™ Fmoc
AL

l Plperidine/Maleimide-PEG4-NHS ester

I

HaN.f

COM
2—?:1

iy HY\ )')'\N“(.JO'L d o’ q_,N"(_/Q??
@Ao m iy

10

15
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5 1.2b Reaction B: To a suspension of the brono nethyl seco conpound
prepared in step A in DV was added EDC (10ng, O0.054mwl es) and
5-Nitro beggohbdamear boxylic acid (12ng, 0.054 nbl es) p@irgsabdQved
to stir for 6 hours. To this reaction m xture was then added et hyl
acetate and brine. The conbined organic |ayers were concentrated
after three extractions wth ethyl acetate. And filterd over silica
gel using MeOH/ DCM wi th i ncreasi ng anounts of MeOH 10 The product was
confirmed by Mass Spec, Mtl = 530 1.2c Reaction C. The 4'-OH was
protected using nethyl pipirazine carbonyl chloride (11 ng, 0.054
mvbles) in atiL DCM 200 gL Allyl alcohol and pyridine (21 pL) for 2
hours. The product was purified by silica gel colum chronmatography
and ldentified by Mass Spec, M5+l = 15 654 1.2d Reaction D. Reduction
of Nitro group was done by hydogenonS|s over Pd/Cin DCM MeOH (2:1)
under 5 40 1AsSyhthesi aptidetlande poge dthict was filtered and the
filtrate concentrated and dried under hlgh vacuum The product was
confirmed by mass spe oanaIyS|s 20 M5+l = and carried qut to t he next
step w t hout udotlr t her parlflcatlo 1 2e n E -{Gfa sol uti on of

above conpound (%8 Vol es}™in,| NEO mas added
Froc- Val - Cive % ¥ 0) 06 mvbl es) the,
stirred for 10 m nuttes until all the acid disSol 8d\fro

nol es of EEDQ was added and 25 the reaction m xture “was stlrred in
t he dark overnight. The reaction m xture was then dfncentrated

rinsed with diethyl ether and the.resid was puri fjreevapyorevRr se
phase Prep HPLC to give the product mhl s identy fied by Mass Spec
M+l = 11083. 1.2f Reaction F. Deprotect] %

ig)dnc protecting group
was done using 5% pipiridine in 1 nL 3&c 1 mn

Concentration of the reaction nixture was>fof |n§ g)t

solid residue with diethyl ether. Product was Spec
M5+1 = 880 and M+rK= 919 WD 20051112919PCT/ U5200 101 2@
Reaction G To a solution of the free amne in DVF (1. 5 n1) pr epar ed
in step F was added Ml - (PEG) 4- NHS-ester ( 20 ny) 4dndetdwe reaction

m xture stirred for 1 hr. Concentration followed by 2p flgﬁw

reverse phase Prep HPLC gave 2.8 ng of (11 % overalyl %ggﬁﬁlng
5 from Al kyl ati ng core) which was conflrne@&ﬁy mass spec NB+1 = 2178,
MrNa = 1300 and MK = 1316 1.3 Synthe5|s of " eptlde Li nker conj ugat ed

wi th Tubul ysi ne A BocHN. ---Sr§ﬁ2kqmpg+)mﬂvn a(yﬂ
4

F 08
g} ) \?;j\xn*o
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K2C03 DWVF, 10000 L. OHOH ;R 1TFA/DCM 0 H HoDI PEAHo

14- 7(1\IF%K)---AN—N YAOHH2N- - - - * N9COH OOH ; S. MAL- dPEGA- NHS The I| and
can be |i n¥@LP¥IBEE and pepti de |inker by t he syntheS|§'yH§WH/

2005/ 112919PCT/ US2005/ 017804 The synt hesis of internedi ates and

| i gand-drug conjugate having a peptide |linker where the drug is

Tubul ysine A is shown herei nabove. This basic nmethod may be used with
ot her drugs. WO 2005/ 112919PCT/ US20051017804 1.4a Synt hesi s of

pepti de-linker conjugate 111 1 Piperldine/ Mal el mM de- PE&A- NHS est er

EXAMPLE 2: Svnthesis of -Membered Hydrazine Linker Conjugates

2.1 Svnthesis of a 6-Membered gem-dimethvl hvdrazine linker conjugated to a duocarimycin

derivative cytotoxin

5
2.1a Svnthesis Scheme for Compound 109
| 9 |9 |9
MeOH H
oo cmmon o Ko weon v Ik
"-methyl | |
Boc hydrazine 107 108
O—
(PNPC-1918)
NG HN
2 HH O O
- Boc—N-N )LO
TEA N
DCM l
TFA/DCM .
25 minutes
109 110
10

2.1b Synthesis of Compound 110

To a suspension of Cbz-dimethy] alanine (1g, 3.98 mMoles) in 30 mL of DCM at ice-
bath temperature was added HOAT (catalytic, 0.25 equivalents), DIPEA (2.8 mL, 16 mmoles)
15  followed by 2-chloro-1,3-dimethylimidazolidinium hexafluorophosphate (CIP) (1.2 g, 4.4

137



H2NyO (NH Ny~NHNaci O OL-1 00 5111 10 1.4b Synthesis of
pepti de-linker conjugate 112 10 15

10

15

WO 2005/112919 PCT/US2005/017804

mmoles). To this reaction mixture was then added Boc-NN(Me) (643 moles, 4.4 mmoles). The
reaction mixture was allowed to stir overnight at room temperature. To the reaction mixture is
added 10 % citric acid solution (100 mL) and extracted with DCM. The organic phase was
washed with water and then with a saturated solution of sodiumbicarbonate followed by water
again. The organic phase was then concentrated and purified by silica gel column with
increasing polarity of ethyl acetate in hexanes to give 860 mg , 57 % yield 107 which identified
by mass spec M+1 = 380 and M+NH, = 397.

The Cbz protecting group was removed by catalytic hydrogenation using Pd/C in MeOH
to give compound 108 which was confirmed by MS.

To a solution of PNPC-1918 (10 mg, 0.1 mmoles) in 2 mL DCM was added drop wise a
solution of Compound 108 (60 mg, 0.25 mmoles) in 8mL of DCM and the reaction mixture was
allowed to stir for 2 days till all the starting material had disappeared. The reaction mixture was
filtered through a short silica gel pad and then concentrated and purified by reverse phase Prep
HPLC to give 4.2 mg of Compound 109. This was identified by Mass Spec M+1 = 740. Boc
Deprotection of Compound 109 was done with pure TFA for 20 minutes to give Compound 110.

The product was identified by Mass Spec, M+1 = 640.

COpMe
o N O~ o 0 o™ : OMe
O/\/ \/\O/\/ |
st N'N#Nko N
o | !
0 d o

111
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WO 2005/ 112919PCT/ US2005/ 017804 WD 2005/ 112919PCT/ US20051017804
EXAMPLE 2: Synt hesis of 6-Menbered Hydrazi ne Linker Conjugates 2.1
Synt hesi s @ip RoPribaanber ed gem di net hyl hydrazi ne | i nker pepogivgadieghst O
a duocannycin derivative cytotoxin 2.1a Synthesis Schene for Conpound
109 109 109110 10

2.1c Synthesis of Compound 111

The Mal-PEG4-Acetophenone and compound 110 (3mg, .005 mmoles) were combined

concentrated and dried overnight under high vacuum. To this mixture was addeda 1 mL of 5 %

5  acetic acid solution prepared a day carlier and dried over molecular sieves. The formation of
hydrazone was complete in less then an hour. After which the reaction mixture was
concentration and purified by reverse phase Prep HPLC (ammonium formate Ph = 7) to give 2.8
mg of compound 111 (60 % yield). The product was identified by Mass Spec, MS+1 = 1129,
M+ NH; = 1146 and M+K = 1168

10

2.2 Synthesis of a gem-dimethyl 6-membered hydrazine linker conjugated to a tubulysin
cytotoxin
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2.1b Synthesis of Conpound 110 To a suspensi on of

Cbz-di net hyl alanine (1g, 3.98 mwles) in 30 nL of DCM at ice-bath
t enper at urgonassyaskled HOAT (catal ytic, 0.25 equival ent S)GT@ﬁ@%I(@ﬁ
m., 16 mmol es) 15 foll owed by 2-chloro-1, 3-di met hyli m dazol i di ni um
hexaf | uor ophosphate (CIP) (1.2 g, 4.4 WO

2005/ 112919PCT/ US2005/ 017804 nmol es). To this reaction m xture was
t hen added Boc-NN(Me) (643 noles, 4.4 mmol es). The reaction m xture
was allowed to stir overnight at roomtenperature. To the reaction
m xture is added 10 %citric acid solytion (100 nL) and extracted
with DCM The organi c phase was with water and then with a
saturated sol ution of sogh i car bo e fpllowed by water 5 again.
The organi ¢ phase was then ormc rate ng purl fied by silica gel
colum wi th increasi n%]?o WQ% peelate in hexanes to give

860 ng , 57 %yield 1 ch i% e By logdss spec M+l = 380 and
M+NH4+= 397. The Cbz protecta ng ar oup was renoved by catal ytic
hydr ogenati on using Pd/ C |1r|31\%/%g[3|0| g| ve ound 108 whi ch was
confirmed by M5. 10To a solution m(lo ng, 0.1 mmoles) in
2 nL DCM was added drop wi $&NHsel ut| on @onmpound 108 (60 ng, 0.25
nol es) in 8rnL of DCM and the re ctlon ure was allowed to stir
for 2 days till all the st |'?’F§P terlal |sappeared The
reacti on m xture was i Em/é sho a gel pad and then
concentrated and deﬂle e N sedpha re to give 4.2 ny
of Conpound 109. This ®as |dent|f| ed by Spec 1 = 740. Hoc 15
Deprotection of ConpouhdFA09 was done vvlth pur A for 20 mnutes to
gi ve Conpound 110. The product wa Wf\%e Mass Spec, M+l =
640. WD 2005/ 112919PCY/ oecuarseves 37180 ynt hesi s of Conpound 111
The Ml - PEat - Acet ophenone "a ound E’lj (3ng, nmol es) were
conbi ned concentrated and d |e overal g qer hi gh‘y um To this
m xture was added a 1% rg :9(; hﬁpf ﬁ afjed a day
earlier arwl dri eqD over ec ar % e fo E‘; noo

EfN—CHchZCHZNHzl DCC, DMAP, CH,Cly

o
ROOC
° ey r{
N
QN—CHQCHZCHZNH\ PN /@kN o \?3/;!/\ J\r\)
0 ) 4

Similar methodology as shown in Example 2.1 can be applied for the synthesis of a geminal

dimethyl 6-membered hydrazine linker complexed with a drug such as tubulysin A is shown.

2.3 Synthesis of a hydrazine linker conjugated to a duocarmycin analo
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hydrazone was conplete in | ess then an hour. After which the reaction
m xture wag _concentration and purified by reverse phase_Pr HPLC
(amoni um YOV EHR = 7) to give 2.8 ng of conpound 115(:"('@820%"017804
yield). The product was identified by Mass Spec, Ms+1 = 1129, M+ NH4
= 1146 and MK = 1168 10 2.2 Synthesis of a gemdinethvl 6-nmenbered
hydrazi ne |inker conjugated to a tubulysin cytotoxin WO
2005/ 112919PCT/ US2005/ 017804 Sim |l ar nethodol ogy as shown in
Exanple 2.1 can be applied for the synthesis of a gem nal dinethyl
6- menber ed hydgazigng |1 nker cynplogked with a ¢ hggusych as tubulysin A
is shown. 2.3 f}gesi s of awmhydrazPfne |inker njugated to a |

Yoy, WO-2505/ 11P9I9PCTLUSR005/" fToa .
sol ution of the~Eano net hylt®sétoNconpound (04 ) inh3nl...
DMVF was added the %Lactyl i ndol e- 2t car boxyl ate (30°ng?” & 15 nivbl es)
and EDC (28 ng, 0.]15 nMbles) 5 and the resulting mxture was stirred

overni ght. The ct E’Sh m xture was concentrated and ptrl Tji ed by
silica gel chr phy usbng 5% Me i Tt /g_'\ve (74 %
yi el d) of prodfct iNC h nfid r g by S = 523. ¢

To a sol uti gmdf°t he &0 d syntHesized in step Ci5 nL DCM and
300 RI, al I,y«L)aI cohol was added net hyl piperazi ne carbonyl chloride
(22 mg, 0.11 m Moles) and pyridine 44 10 pL. The reaction m xture was
stirred at roomtenperature for 5 hours. Concentration wed by
purification by silica gel chromat og;&%m( using.5 % MeOH as

el uant gave 48 ng of the gewi¥ed progudt ¥-73 %V ielddw—The product
A1 = 650, © 0

o]

To a solution of the bromo methyl seco compound (0.074 mMoles) in 3 mL DMF was
added the 5-actyl indole-2-carboxylate (30 mg, 0.15 mMoles) and EDC (28 mg, 0.15 mMoles)

5  and the resulting mixture was stirred overnight. The reaction mixture was concentrated and
purified by silica gel chromatography using 5% MeOH in DCM Tt give 29 mg (74 % yield} of
product which was confirmed by mass spec M+1 = 523.

To a solution of the compound synthesized in step C in 5 mE. DCM and 300 pL allyl
alcohol was added methyl piperazine carbonyl chloride (22 mg, 0.11 m Moles) and pyridine 44
10 pl.. The reaction mixfure was stirred at room temperature for 5 hours. Concentration followed
by purification by silica gel chromatography using 5 % MeOH/DCM as elnant gave 48 mg of the
desired product (73 % yield). The product was confirmed by Mass Spec. M+1 = 650,
A solution of the above compound (8.2 mg , 0.012 mmoles) and Mal-PEG4-hydrazine in
5 % acetic acid in anhydrous DCM was stirred at room temperature for 20 minutes followed by
15  evaporation of Solvents and Reverse phase Prep HPLC using acetonitrile and ammonium
formate buffered aqueous phase gave 2.5 mg of the desired final product which was confirmed

by mass Spec, M+1= 1063
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A sol ution of the above conpound (8.2 ng, 0.012 mmol es) and

Mal - PEA- hydrazine in 5 %acetic acid in anhydrous DCM was stirred at
room t enpewatdogibmp 20 m nutes foll owed by 15 evapor at perrusfoes/o17s04
Sol vents and Reverse phase Prep HPLC using acetonitrile and amoni um
format e buffered agueous phase gave 2.5 ng of the desired final
product which was confirmed by mass Spec, M+l = 1063 WO

2005/ 112919PCT/ US2005/ 017804 2.4a Rate of cyclization of a dinethyl
6- member ed hydrazine |inker A duocarnycin anal og conjugated to a

di met hyl 6- menber ed hydrazr ne Irnker was |ncubat ed in buffer at pH
7.4 for 24a Ry sleption of gd gremt ligebduct resul ting
from5 cycli zatl on of the hydrazr ne I i nker thereby rel easing free
duocannyci n anal og, was assessed over tine. M ni nmal

anounts of cykiluaenysinoalop coringatadde e ditedthyd panerbrreidurzzine lipkerprag,

i ndi cati.n f

rel ative &b 8@&”?&?%9% Zf}c% zat' onaﬁggﬁz%gﬁ%é%og%g cycchrgg%b:tgéﬁﬁ g?gfmm
genz-di r@blngahoﬁ efntherhpdrezindinden fiersby Iréledsimg free duocarmydiraratogy wyscdssessed over
anal og con%ugat ed to a gemdi net hyl 6-nenbered hydrazine |inker was
15 i ncubBPed in buffer at pH 7.4 and the generation of cyclized
product resulting.frog,gyclization of the hydrazi ne\i pk&te thereby

rel easing free duo rrycucranal 0g, was assessed over thme.§
Minimal cyclization after
24 h at pH=7.4 buffer |

| > N—N
N_N\[(\N)J\O \ﬂ/\q‘l 0 N Vi OMe
o5 | )\@/om 0 D)\@/
d Y o]

Minimal amounts of cyclized product were detected over 24 hours at pH=7.4, indicating

10  this form of 6-membered hydrazine linker exhibits a relatively slow rate of cyclization.

2.4b Rate of cvclization of a gemn-dimethyl 6-membered hydrazine linker

A duocarmycin analog conjugated to a gem-dimethyl 6-membered hiydrazine linker was

15  incubated in buffer at pH 7.4 and the generation of cyclized product resulting from cyclization of

the hydrazine linker, thereby releasing free duocarmycin analog, was assessed over time.

20
With the 6-membered gem-dimethyl linker, the cyclization reaction was quite rapid,

proceeding to completion within a few minutes. Thus, the rate of cyclization for the gem-
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Wth the 6-nmenbered gemdinethyl l|inker, the cyclization reaction was
quite rapid, proceeding to conpletion within a few m nutes. Thus, the
rate of cywlOi2eyiiamofor the gem WO 2005/ 112919PCT/ US2BDUBUERL TR0 2804
di met hyl 6-menbered hydrazine |inker proceeded at a nuch faster rate
than that of the 6- nmenbered |inker that did not contain the

gemdi net hyl noiety. EXAMPLE 3: Synthesis of 5-Menbered Hydrazi ne

Li nker Conjugates 5 3.1 Synthesis Mthodol ogy for Conpound 4 10
Cbz-DVDA-2 2-Dinmethylinalonic acid (1) To a solution of of

2, 2- Di methyl.- mal oni,c_aci 2. 0.01 I Thi l, ch i.d
(135 m OBt hobige Paheoledith ARG il A 3 B 50
W th a sinemblad Jinkee fipedidthor @npiofhe geradindiefl mpictgondenser was added a

drop of DMF and the reaction m xture was heated to 15 reflux for 2
hrs then cooled to roomtenperature. This reaction m xture was

t ransf er EXAMPLHE 39 PSynthesis of 5-Membered Hydrazine Linker Conjugates
5
3.1 Synthesis Methodology for Compound 4

|
Hth/\/ Neobz

o O o o
S0CIp, THF, relux 2 h
HOJ%\OH - HO)%C]

THF, 0°C, 30 min

H

] o} Boe., .N

0 (0] ] I INi >
SOCly, THF, relux 2 h al NN ,
/\\/N‘Cb <

HO TI z I THF, 09C, 30 min

1 TEA

O 0 [
Ha, Pd/C ] NH
- Boc\N,N%b{l/\/
MeOH, 40 PSI H
30 min 3

(PNPG-1918)

Boc

NGz

10 Cbz-DMDA-2.2-Dimethylmalonic acid (1)

To a solution of of 2,2-Dimethyl-malonic acid (2.0 gm, 0.0151 moles), Thionyl chloride
(1.35 ml, 0.0182 moles) in THF (15 ml) in a 25 mL flask equipped with a stir bar, temperature
probe, and reflux condenser was added a drop of DMF and the reaction mixture was heated to

15  reflux for 2 hrs then cooled to room temperature. This reaction mixture was transferred to drop
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WO 2005/ 112919PCT/ US2005/ 017804 wi se to a solution of Chz-DVDA (4
gm 0.0182 noles) and triethylamne (4 n, 0.0287 nol esi) in THF (5
mM) at 0 CVERAIMHE Rt irred for 30 min at this tenperatuPel/U§}{as/017804
sol vent was renoved in vacuo and the residue dissolved in 1N HC1L (50
nil) and extracted with DCM (2 x 25 m ). The conbi ned organic |ayers
were extracted with 1IN NaCH (2 x 25 m) and the conbi ned aqueous 5
| ayer were acidified (pH<l) with conc. HCl and extracted with EtOAc
(2 x 25 M), dried over MgSH4, filtered and concentrated in vacuo to

ff-whi i i ] Vo Vil
an of f - wWhiideq, tditkon o?@bhﬁgngégg(g_ggm&@gf%ﬂeg Ald SRR (dlmVB D287 sols)

confirmed by mass spec: mx 2 +'HPLC rétention tine:
min (masin Bpee)miet g:@zanﬂ)mﬁ\sm@fm myatt thigd temperatulp cThe solvent was removed in

- Y- et hy j . : (Mol . : i

0 0080 wEfe g ?"’5‘#&% dispqteed %g%@%@l %";‘), g SR iFﬂeﬁs@ﬁ Q%ﬂ&? obhe
m ) in ac@ibhited3hdRBHapgs wppaedtradtedwith B NaOBR x 25eni) endithe renlpnatrmpeand
refl ux condenser .was dro and. t CL,i0o W X{ Uur.e was
et kea v ae bR B0 aRugoRE rR el sPen i B EREL 4 B G,
m xt ur e WSOh Herraddd dortenpartdsia vh@ioao sbiftwihite siidkyBolid, Bl tghy b8% yield.
hydrazing (1.33 gm 0.091 noles) and (] lam.ne (3 nl, 0.0215

mol es) i ﬁoéwég”ﬁc?nigf@eé%%% SRS }?ééféﬂ%%gl m n. The sol vent was
renoved HPLEZa&H@ioAREhd: 37785 (BHass sgbgsol ved in Et 0Ac(50 nl), dried
over My804, filtered and concentrated in vacuo to a brown oil. The
oil was dissolved in, EtOAc and purified b | unn chr omat ogr aphy
(10098 Et SePMRa42-Dinethylmalonic- Bec J\Vrmethydhy ¢ (2)

Conpound 2 was confirmed by nass spec: niz 465.2 [M- 1] HPLC
retention timeaohgipngo W%@éﬁw,[ﬂ\ﬂw mobespiThopsl dbrraids (- 68 mBHO107

IV - et ' : R mRAME iR and refl
0.0011 %F%i’?f‘ ?ﬁiﬁ%@lﬁéﬁﬁﬁl gﬁ?%ﬁ@%ﬁd/ C (’%‘% &?{m%ﬁgd bR, and refl

r eact i oncqudenseowasriddedagrop iy BMEasd dieoicadtion ndurei was refbixed e 2 it thényeppled

was {4 1tgr fi ' Lhs to

Vi ol 1 comiit SmpePfity Tt kBT ERRRES WAERESad s MAGHRS 'y RUEIE DO

1. 45 (s, mgtbgl Hyylrazingd51.33gm30.09Pmakss)(apd tritiylamifes (Bemk 8.02 Blhplés)ad THE (25 ml)

111) 10.8 4 J1) e [ . s

6. b6, 4 61ty Wiy, e e fnfgn vidiphhq et litvlhin
EtOAc(50 ml), dried over MgSQOs, filtered and concentrated in vacuo to a brown oil. The oil was
dissolved in EtOAc and purified by colummn chromatography (100 % EtOAc) resulting in 3.45

20 gm, 83% yield of a clear oil. Compound 2 was confirmed by mass spec: m/z 465.2 [M + 1]

HPLC retention time: 3.97 min (mass spec)

DMDA-2.2-Dimethvlmalonic- Boc N’ -methylhvydrazine (3

25 To a solution of Compound 2 (0.5 gm, 0.0011 moles) in MeOH (30 ml) was added 10%
Pd/C (15 mg) and the reaction placed on a Parr hydrogenator for 30 minutes. The catalyst was
filtered off and filtrate concentrated in vacuo to a clear oil to yield Compound 3 (0.38 gm).
Product was confirmed by NMR (*H, CDCL): & 1.45 (s, 15H) 2.45 (s, 3H) 2.85 (s, 6H), 3.16 (s,
3H) 4.64 (m, 1H) 10,6 (bs, 1H); NMR. (*C, CDCls) & 24.1, 28.57, 35.15, 35.58, 36.66, 47.01,

30 48.51, 81.11, 155.17, 173.56, 176.24

144



WO 2005/ 112919PCT/ US20051017804 Synt hesis of Conmpound 4 5 To a 15 ml
RBF equi pped with a stir bar, was conbi ned Conpound 3 (50 ng, O0.1513
nmol es), PNRC0EIMB21020 ng, 0.0315 mmol es) and DCM (5 mlPCT/UR2905/017804
solution was stirred for 30 mnutes, then triethylamne (25 tilt
0.1794 mvol es) was added and the bright yellow solution was stirred
for 1 hr. The solution was concentrated in yacuo to a yellow oil and
purified by 10 col umm chromat ography (100% DCMto 1:1 EtO0Ac/DCM to
yi el d Conpound 4 as an off-white solid, 22 ng, (84%. Product was
confirmed by mass spec: nilz 825.7 [M+ 1]+ HPLC retention dine: 7.65
mn (mass spec) WO 2005/112919PCT/ US2005/ 017804 3. 2Synt hesis of an
anti body-drug conjugate having a 5-nenbered hydrazine linker Hit!'

Synthesis of Compound 4
5 .

To a 15 mil RBF equipped with a stir bar, was combined Compound 3 (50 mg, 0.1513
mmoles), PNPC-1918 (20 mg, 0.0315 mmoles) and DCM (5 ml). The solution was stirred for 30
minutes, then triethylamine (25 2L, 0.1794 mmoles) was added and the bright yellow solution
was stirred for 1 hr. The solution was concentrated in vacuo to a yellow oil and purified by
10 column chromatography (100% DCM to 1:1 EtOAc/DCM) fo vield Compound 4 as an off-white
solid, 22 mg, (84%). Product was confirmed by mass spec: m/z 825.7 [M+ 1]"

HPLC retention time: 7.65 min (imass spec)
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NH2+Cl - /i S-CH2CH2-0112-C- NH Anti body 5Thi s schene denonstrates the
conjugation of an antibody to a |linker-drug conpl ex. These

nmet hodol ogwesoexra29ml | known in the pharmaceutical art.PERERPIZE78H
ot her reactive sites includes mal ei m des, hal oacetam des with thiols
on a ligand, thiols that react with disulfides on a |igand,

hydrazi des that react with al dehydes and ketones on a |igand, and
hydr oxysucci ni m des, isocynates, isothiocyanates, and anhydride that
react with am no group on a I|gand 10 EXAIVPLE 4: Synthesis of

Di sul fi dg Menpered., L| nker SCII EBN) g

H 0. - - - . £2but3Rihesis.or an antibo

Ha Cr
pH7-10
NHz* i 4+ Antibody-NH, S Antibody-NH-C-CH,-CH,-CH,-8H
S
c:-t3
e HiG
5 \ - NI-E& CHgH, _/CO:CH;
N o HN o
0 o 4 s L pH 665
o]

3
@N_NW$H3 = COCHa

cl
P’
(PEG) HaC N
0
Os N OCHj,
o
t{z NHa*Cl
S-CH,CHp-CH,-C-NH-Antibody
5 This scheme demonstrates the conjugation of an antibody to a linker-drug complex.

These methodologies are well known in the pharmaceutical art. Examples of other reactive sites
includes maleimides, haloacetamides with thiols on a ligand, thiols that react with disulfides on a
ligand, hydrazides that react with aldehydes and ketones on a ligand, and hydroxysuccinimides,

isocynates, isothiocyanates, and anhydride that react with amino group on a ligand.
10
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12 NaN3 ).oN3 THF, reflux4 3 Schene 1 WO
2005/ 112919PCT/ US2005/ 017804 0 RR2 HOA- ASH al ddt hi ol -2 MeOH Schene
2 WO 2005/112919 PCT/US2005/017804

EXAMPLE 4: Synthesis of Disulfide Membered Linker Conjugates

| MsCl, EtaN
H{O/\}OH tbutyl acrylate )( /K/*{ /\]10H S . )( k/*[ /\,}OMS
4 triton B CH,Cl,
_ NaNg k ,ﬂ\p[ /\} PPh3 H20 )( )kf[ ,\JINHZ
THF, refiux

Scheme 1
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6a: RL = R2 = HG6b: RL=H R2=M6c: RL=R =M 4 CHRd20

t-BuOrja.""----.N.,11..,Y,s 0 RR2 S 4H DCC, HOBt lla: Rl= R2 =
wOo 2003/112919 PCT/US20065/017804
O RyRp
HO SH
aldrithiol-2
MeOH
O Ry Rp
PN SUEN R
| =
y, - 5a:R{=Rp=H -
~Ne® | NH 5b: Ry =H, Rz =Me O RyRy NH
5¢: R1=Raz=Me P
s INNaOH | HS 1=Ry . HOMS s
reflux MeOH
6a:Ry=Rz= H
6b:R4=H,Rz=
Gc:R1=Ry= Me
AcCl
MeOH

= ~
S O R Ry NH
1) COCly, EtaN
2) 10, EtgN,
MeO }{D( DMAP
CH2Clp 7a:Ry=Ry=H
8a: Ri=Rp= 7h:R1=H, Ry =Me

8h: R1—H Rz TGZR1=R2=MB
8c: R1—R2—-Me

CDT, PBP, pH7.2

fast cyclization

Scheme 2
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11b: RR = H R2 = M 1llc: RL = RR = M | 1)C0Cl2, Et3N, CHCO 2 2)10,
Et 3N, DVAP, CH2d 2 R2 ,S 040 W 2005/112919PCT/ US2005/ 017804
Scheme 3 4WPL0EYHEHEsi s of Conpound 1. To a flask cont aPRI’HEROPHEA304
(3.88 g, 20 mmol e) was added triton B (40% sol ution in methanol, 1.08
m., 0.25 nmole) and tert-butyl acrylate (3 62 nL, 24 5 nmol e)
followed after 15 mn. The m xture was stirred at roomtenperature
overnight. The m xture was concentrated in vacuo and the residue was
purified by flash chromatography on silica gel with 1 % methanol in

di chl oronet hane as eluent to glve t he t|tIe co ound as col orl ess
oi I (2. ?B'éﬂf §6_./¢| 111%5(53 (() C) ‘2%4 65 (m
1811).  gh:Ry=H,R;=Me By M \/F \©
6c: Ry =Ry = Me DCC, HOB’E
11a: Ry=Rp=H

11b: Ry =H, Ry = Me
11c: Ry = Ry = Me

1)COGCH,, EtsN, CHoCly
2110, EtzN, DMAP, CH,Cly

12a: R1 = =
12b: R1 = H Rg = Me
12c: R{ = Ry = Me

t—BuOWo(\,{O\ﬂ\ )!\)4 \@ _ / OMe

TFA/ CHoCly

CQOaMe

—Cl

HN
0
~
O Ry Ry N (0]
&
H
o 13a:Ry=Rp=H

13b: Ry =H,Ry=Me

13c: R{=Rz = Me
N-hydroxysuccinimide, CH;Cla
PS-carbodiimide, PS-DMAP

COMe

HN
) 0 R1 R
/
O OJ\ANJ\)( .S OMe
0 4 H
@) 14a: R1 = =
14b: Rq —H Rg

1dc:Ry=Ro = Me
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10 4.1b Synthesis of Conpound 2. To a solution of Corrpound 1 (1. 17g.
3.6 mole)_in dICh| oronet hane (10 rnL) were added trieth Iamn 532
j. L, 4 mol®20%¥H2H8t hanesul fonyl chloride (309 gL, 4 F/E52005/4Hig804
m xture thus obtained was stirred at roomtenperature overnight. The
sol vent was evaporated and the residue was purified by flash

chromat ography on silica gel with 1 % nethanol in dichloronmethane as
eluent to give the title conpound as an 15yellow oil (1.3 g, 89%. 1H
NVR 5 1.43 (s, 911), 2.48 (t, 211), 3.07 (s, 311), 3.62-3.70 (m
1411), 3.76 (m 211), 4.37 (m 211)8cidmk® Synthesis of Conpound 3. To
a solution of Conpound 2 (1.3 g, 3.25 nmple) in ethanol (10 nL) was

added sodi um azi de (423 6.5 nmmol e). The m xture thus obtai ned, was
refl uxeM@Mﬁﬁ&@ﬁLﬂﬁlﬁ B vehaskprisiaingFECa (288 &rid Rele} wes ¥ded was
purifie Inlei | ayRE (PSOhL] T

di chl or g‘?’?@%ﬁa‘ﬁ@ﬁ%ﬁg %ﬁ%&n@g?égﬂﬂﬁﬁ %) elgjgdélfdr\ééc;%ﬁ‘g}aas an yel |l ow oi |
(1. 0% gmRQ8Hfolldvhtd e lmeikL e frsixtudyas sﬁn@bat(mom fempprange mnelght Phey) |
3.62-3.73 (m 16 the s of.

Corrpouncﬂ“”&"(“{e E%“‘em{at ing ﬁer{a‘ﬂdu 52%%% Y%_%lﬁt%}él?%ang%%
(2511L) sives gaddad %rm@mnmh;atuhmmmr(eawuag to givé e titte bepporTifi s an

m xture thus obtained was, stirr rnight. The
sol vent COJaﬂesé\?Hﬁ%?%ﬁéﬁc@nﬁl S géé? &qagﬁ%?sé ‘E’%f féy{nij@ﬁfash

chromat ography on silica gel with 1 % nethanol in diclaloronmethane as
eluent to give the title conpound as an yellow_ ail_(32 759 . I1li

NVR18 144% Ewthesis of Compoynd 2o axpjution 0§<1‘01(1P0“ﬂ§ii 3178 %émﬁ‘ﬂe)ﬂl)

R ik mr

sol ut i orhpidSE0e m:,a@ trapile) pThaintxtae itd:s ObtaR@d wad dirfdratnpioa) teinperatarehanol

10 nL dd drithiol-2 | Lo T ]

{hos Shokemi JLie sabphtriay oo g e st REpe P e Eortlpklofiy on
T e S O e D e e e ™
oA Solia v (Uhe 500 B SMR AU BT 68 16 318 S07 15 38E e A R 2.
2.8 (t .14 111 7. 67 2 8. 48 1
Corrpf)unc?ztﬁl) %@iﬁl\/&n 311‘1943 (d, glr—nl) 2. %31 (m 1I(—|)m 2H)76 (m 1I(—|)m 3!_040
(m 111), 7.17 (m 1H), 7.66 (m 2H), 8.45 (m 1H). 10 4.1f Synthesis
o oMo Bin s M?gh%hoggﬁg oY dé%ifﬁ'oh%ﬁb&%ﬂ&{i’ﬁ 239 % ﬁzﬁmméﬁﬁ oHRf]

bt

di ssol v ueous sol ution and t he
m Xt ur e (asLy tias adeleld Sankiueh ahdm@@fi atg, Qc@mm)lph &’hea@mrefth@d)bbqu vgs kpfluxed

hyd rz%c h O r ! Cgh?cfhe IR EEOR c?r%olf'attedoandtrfe r%.bd @&%uﬁﬁéd ﬁfﬁfﬁﬂ chromatography on

silica gel with 1 % methanol in dichloromethane as eluent to give the title compound as an

yellow oil (1.01 g, 90%). "H NMR § 1.45 (s, 9H), 2.50 (t, 2H), 3.40 (t, 2H), 3.62-3.73 (m, 16H).

4.1d Synihesis of Compound 4. To a solution of Compound 3 (470 mg, 1.35 mmol) in ether (5

25 mL) containing >0 (25 pL)} was added triphenylphosphine (391 mg, 1.43 mmole). The mixture
thus obtained was stirred at room temperature overnight. The solvent was evaporated and the
residue was purified by flash chromatography on silica gel with 1 % methanol in
dichloromethane as eluent to give the title compound as an yellow oil (325 mg, 75%). TH NMR 8
1.45 (s, 9H), 2.24 (bs, 2H), 2.51 (t, 2H), 2.91 (t, 2H), 3.56 (m, 2H), 3.63-3.66 (m, 12H). 3.72 (m,

30 2H).
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15 with diethyl ether. The organic |ayer was dried over Na2SO4,
rotary evaporated in vacuo and the residue was dissolved in nethanol
(10 nL) anWGWAPHAHE 5a (776 ng, 3.6 mnole) was added. PGRESHPHYIGH
was stirred at roomtenperature for 1 hour. The m xture was
concentrated to dryness and the residue was purified by flash
chromat ography on silica gel with 1% nmet hanol in dichloronethane as
eluent to give the title conpound as a yellow oil (482 ng, 55%. 111
NVR 20 82. 85 (m 2H), 2.95 (m 5H), 6.64 (m 2H), 7.3 (m 1H), 7.4
(dd, 111); MS (ES) 244 (MtH+), 487 (2M+11+). Conpound 6b: 1.11 NVR 8
1.35 (d, 311), 2.48 (m 111), 2.92 (s, 3H), 3.02 (m 111), 3.34 (m
111), 6462 $ynthesid bfTompordd 5( Mo alsejution o2 merpaptogropiopic weid (E&3 goHg mmole)

1) 3 imgeiigncl Gy NS 45 e gy 15 mfe s ke o

(7 ES)I_ 27 22 thlfbﬂ)at r&?ﬂtgoﬁﬁs/&ﬂé&d% fog 3 16urf. Mol vedt dap cSyptrdtebarel tbff]reaﬁdu@wm d
0 a solution o ound 6a i.n_anhydroy

met hanoPwifiedhy)flagh shrgpd E%?‘}/"’rﬂ(l?,a’rﬁe fth 20 (/1 shy metﬁ% %%?lumsfﬁo

m xtur e tRug. gl %&msan%h'(ﬁ BEY, RYH) SORMRESRET @L2H) 3,08 @ TH)g N4 (shhe

sol vent “was evaporated and the réesidue 30 was purified by flash
chr omat d§h.dpeR/(npAHS §4&@.48D- with 10 % et hyl acetate in hexanes as

2 05 (m  231foma0gs vt Bl SIS E S e 1S SR PR 19 07
(M 2H) (310765 (rdthh), $856a, (M, 211), 7.28 (m 2H), 7.40 (m 2H) ; S

(ES) 258 (M), 280 (MiNa+), 296 (Mek+). Conpound 7b: 1H NVR 8 1.32
(d, 1811), 2.45 (m 111), 2.92 (s, 311), 2.93 (m 111), 3.35 (m 1H),

3. 67 311 62 2 111 44 ES
>7. (i ShitesipeGimborad 6) 3 MR trptigrofin fodids (B3 dioro Wi, | &
2. 93 (s.gigddidda in2 19 %odidm h%rbmd@aﬁoﬁsrﬁblua&ﬁ?{w IEL)?aﬂid(tHHnnﬂiﬁﬁé Was?sti'mibd(fcm6

1 ;. M5 (ES) 286 (M-HP 308 4.1h h
Cgl) npou nleE(SIS ar 0y Cstgiﬂlﬁoil%ﬁedo‘l"ﬂ(% NEWGM‘?%‘: {9 a‘l’?ﬁg‘gﬁo fﬂw&ﬁ% e(? ?faracted
di chjsor gﬁﬁ; (P&ﬁ? e(hjel ni:ﬁe Wk 1%9&%3 BFEPRRS HEINO,(rok8y fBpordied %vdafn@hlﬁi)the

and t ri
res1due was dlssolved in methanol (10 mL) and compound 5a (776 mg, 3.6 m mole) was added.

The mixture was stirred at room temperature for 1 hour. The mixture was concentrated to
dryness and the residue was purified by flash chromatography on silica gel with 1% methanol in
dichloromethane as eluent to give the title compound as a yellow oil (482 mg, 55%). "H NMR
20  §2.85 (i, 2H), 2.95 (m, 5H), 6.64 (m, 2H), 7.3 (m, 1H), 7.4 (dd, 1H); MS (ES) 244 (M+H),
487 2M+HY).
Compound 6b: 'H NMR & 1.35 (d, 3H), 2.48 (m, 1K), 2.92 (s, 3H), 3.02 (w,
1H), 3.34 (m, 1H), 6.62 (m, 2H), 7.28 (m, 1H), 7.44 (m, 1H) ; MS (ES) 258 (M+HD).
Compound 6¢: 'H NMR & 1.45 (s, 6H), 2.70 (s, 2H), 2.93 (s, 3H), 6.62 (m, 2H),
25  7.24 (m, 1H), 7.51 (m, 1H) ; MS (BS) 272 (M+H"), 294 (M+Na"), 310 (M+K).

4.1g Synthesis of Compound 7. To a solution of Compound 6a (28 mg, 0.115 mmole) in
anhydrous methanol (1 mL) was added acetyl chloride (13 pL, 0.173 mole). The mixture thus
obtained was stirred at room temperature overnight. The solvent was evaporated and the residue
30  was purified by flash chromatography on silica gel with 10 % ethyl acetate in hexanes as eluent
to give the title compound as an oil (24 mg, 83%). A NMR 5 2.08 (m, 2H), 2.93 (s, 3H), 2.95
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10 "IL, 0.28 nmole) at 0C. The m xture was stirred for 1 hour. The

m xture was concentrated to dryness and the residue was used in next
step w t how Zesrtibep purification. The crude mat er¢EUS2088017804
di ssol ved in dichloronethane (1 nL) and the Conpound 8a (35 ng, 0.074
mmol e), and DVAP (23 ng, 0.190 mmole) were added. The m xture thus
obt ai ned was stirred at roomtenperature for overnight. The sol vent
was evaporated and the residue was 15 purified by flash

chromat ography on silica gel with 1 % nethanol in dichloronethane as

| uent t the titl d ] 11
NV B 2 (PPl 791%3}5);6%4&?2%‘)’“272@)&5@%8 5. 358 My IR i psd
3.35 , 3.63 and 3.64 (2s, 311), 3.86 1H), 3.88
(s aon%Ngg’ é)é@% 9 (2s 31%] 4. 48 (ms 1 . Uy

#) 4.559%m 1H, 4,79
(m 111) 7.05 (ngompdind 7B; iﬂmaﬂmcd $HRE-45. (B8R 129313 ). 2. 85014

Compound BEL S T SRR spion 2, T S, 7 Mk TR RS 20 BlD
2.795(m 111), 3. B83mpeBndYe1)H NIMBE (&5(s, G1)12.66 Bs, BH), (283 (3 BL), 3.8 B33 H)s,

111)] 4678 i) i R Rl R A

7.50 (m 211), 7.86 (m H), 8.1 (bs, 111), 8.99, 9.08, 9.13 and

4s, 111) : Ms (ES) 767 (Mrll+). 25Co d 8c:_ 1H N

611) 2 4t Evihoey Copmpndts To):ﬂsp}unoangégﬁmun%fm<24 B Omalebd (25,
31 1) fd%&o?ﬁﬁ%etﬁﬂﬁ:ié S%?\weiela"d;ded érpﬁngéﬁE ( éb%i&% 0.388mé18) and Hdthy1@ni93 (BN

3.94 (28 47585 479 (m 111), 7.05 (m
1H) ,107. 1., 012R mirddl}), at B'GB Irhe nﬁﬂu(erwassﬂllgd for 1 Agur( Fhe RiR{yre wgs g@c?qgrateﬂ fa)

8.1 (bs,, 111 912 nd923 M-H4) . WD
2005/ 11260 GRS ”f"t%%’/’ ‘H’[é"sdu\@‘ 5@88%%18%% 9 and 10. To
a tscr?:l ut: o?sggrhgemﬂl_ ewad:nslam(smlskomm mldmhRBﬁinéIhm{ee(ﬂ nﬁolauc%)thgrﬁlo(rppmvi (3
net nano u ol u

15 equi V1§ 944 %ﬂg)e ?J%de]ﬁﬁ%ﬁgg 6&%@”’%&‘5 &5 ac@c(% ?f)hr? %Lmll—éé%o b‘f#md
&Eicigﬁp“f%?éﬁ%??i‘gﬁﬁﬁs%‘” 2@3?@3%‘2‘ mfs"le"*““"“‘”‘m‘“mm vy
The Feaguried bniishemeeish 5 1 T edapal R diprrm gt K Hent
of Corrpocﬁgft Jaieuﬂmo &gld%lae@emw Degé%@ doBR H@@Nmm z@ozs BHYL7)(m, PE),
dichloro hane (

Wer e nmol e ngt
my, 0. 23.0fpl, é}D,aBrﬂﬂ @hélﬁ,&#&ﬂma 345 (@58, 3ging 3@% é)LI) }ﬁéém,n‘lﬁ bdr
thus obt A
colvent %Q;‘?evaporﬁggfﬁﬁ 2ls LRI 53 &E'mggﬁ%puw“ @q\rﬁrmg 1HTh7e11( ,

chr omat ohapRe-7c68a (i SH) 4. 8§&d, WD (bsphHes A8 Aed 9.0 (s H%DI é\ﬂ%@) Hahe as

eluzg)t t@h qge the title conmpound as an yellow oil (70 ng, 62% . 111
913), 2.51 (t, 111), 2.63 (t, 2H), 2.93 (d, 311), 3.01

(t, 213), 3.45 (MCoibdynd Sb: SH NMR X HBS (8, T, 252 (B21H) 2.63 (M.13H)X 2.724m)

5. 0L ( bSiH),léL %3 (m, 1H), 3.37 (2s, 3H), 3.64 (m, 3H), 3.88 (s, 3H), 3.84-3.90 (m, 1H), 3.93 (2s, 3H),
4.48 (m, 1H), 4.57 (m, 1H), 4.78 (m,1H), 7.06 (m, 1H), 7.12 (m, 1H), 7.26-7.43 (1, 3H), 7.50
(m, 2H), 7.86 (m, 1H), 8.1 (bs, 1H), 8.99, 9.08, 9.13 and 9.22 (4s, 1H) ; MS (ES) 767 (M+H).

25 Compound 8¢: 'HNMR & 1.44 (m, 6H), 2.63 (d, 2H), 2.70 (s, 3H), 3.35 (m, 11D,

3.38 and 3.39 (2s, 3H), 3.63 and 3.64 (2s, 3H), 3.87 (m, 1H), 3.88 (s, 3H), 3.93 and 3.94 (s,
3H), 4.48 (m, 15D), 4.55 (m, 1H), 4.79 (m, 1H), 7.05 (m, 1H), 7.12 (m, 1H), 7.31-7.39 (m, 31),
7.49 (m, 2H), 7.89 (d, 1H), 8.1 (bs, 1H), 9.12 and 9.23 (25, 1H) ; MS (ES) 781 (M+H).
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6.38 (bt, 111), 6.62 (m 2H), 7.27 (m 1H), 7.43 (dd, 111). (ES)
491 (M 56+1le), 513 })M 15 56+Na. 4), 547 (M+11+), 569 (MtNa /g% npound
I1b: 1H NVROR08YH29Pq  311), 1.45 (s, 9H), 2.30 (m 111}’CT 2390{’?17804
213), 2.69 (m 111), 2.93 (d, 311), 3.37-3.55 (m 5H), 3.63 (m
1211), 3.71 (t, 213), 4.99 (bs, 111), 6.13 (bt, 1H), 6.62 (m 213),
7.25 (m 1H), 7.48 (dd, 1H). M (ES) 505 (M 56+H+), 527 (M 56+Na+),
543 (M 56+1e), 561 (MrH+), 583 (MtNa4). 20Conpound 1lc: 1.43 (s,
311), 1.45 (s, 911), 2.46 (s, 211), 2.5 (t, 213), 2.92 and 2.94 (2s,
311), 3. i ) ; tibibf d@a k) in2BY)buffer
6. 06 bt‘gﬁ %t—bé'é—s%ﬂéﬁ]%ﬁb,ané%;?%@%n) . e ;E)NB S
519 04 %mmﬁmwwﬁsthmpoomz/(lmgdde@gzo (nib@[-p@lui}on oj@ ' (1R0 pL,

Synt hesi s _of 2. To a n
0”057 rfBrB) T ARG R REn T I ey 2 LG Rt %%%%@ﬁ‘gm(fi% t
8 L, 11 0.1 1deF€é'Q laftgr fgﬁde@%ﬁﬂhﬂ tda@ﬁbﬂ)ﬁas&oﬁdphﬁaﬁfﬂ@g@ tb pive pfadeﬂé?%ﬁiﬂﬁmtd_l()f

m nol e) at e m xtur at roomfenperature for
1 houy . MBHtARYELY, rﬁ‘e Iﬁ%’é‘%%"d’@ﬁ‘?‘?%%&‘pﬁ“?i{fwgs ?Oééfta{f]%& was di ssol ved
in dichloronmethane (1 nL) and the conpound 10 (14 ng, 0.030 nmole)

and DVAP (9 , 0076 m nol e) wer e adde 30 T turet
obt ai ned}-YiagymEhesisop Lompoungiold, t@r?p*@]’“é!?ﬁf’gc%%‘f‘ﬁagﬁgg éns]alr’?fﬁ.?’?tmwas

WO 2005 1&%@%&@%&&@%&3 Z@tﬁﬂ ]ﬁ’}@m rn?i’é ed2ah Hmleljl eI—IG)Eﬁ(B gy, @5 mmole)

purified flash ronmat o on silica qe wth 1 % pethanol in

di chl or omndtthrmeampasndt (rps.t I@Wéﬂ}t Fae mixtpre thusabisined v SHFFAREICBW oi |

(2]2_% ®; té)é ngﬁ%@ Tﬁ%;t}]l_lléﬂt w35 ev%%vﬁted Zod¥He £eE:du24v&Q pun%ej@ by gﬁ@ﬁlo (m

311), 3 cﬁnior(lartpgrajhiy)qn stlice &el(\wth 1 %1mytharg) mgllqm@romtbyne 33 chypni(te give hpjtitle

. 74 and By vy o 0 e 0. {ipEe Dty By bl R,

311), 7.403 (@3HL BN, (1, 2HY,B.450(m, 2HL)3, ssanﬂ,aHaa,mom&nwzmaéfl (t12H), 5.09 (79 1H),

Compounds-168t Y st %a7 i ks &)y pes )ity SR,

2. 4814 m 5524115))5 54?7 @@4—1([ 56bkdNa2) 67 and 2.69 (2s, 311), 3.32 and

(2s, 311), Compmrlnnd 1?1%1]@1’1\11\/1?&6 1.(34 (3, 3H), 1.45 (s, 9H), 2.30 (m, 1H), 2.5 (t, 2H),
2.69 (m, 1H), 2.93 (d, 3H), 3.37-3.55 (m, 5H), 3.63 (m, 12H), 3.71 (t, 2H), 4.99 (bs, 1H), 6.13
(bt, 1E), 6.62 (m, 2H), 7.25 (m, 1H), 7.48 (dd, LH). MS (ES) 505 (M-S6+H"), 527 (M-56+Na"),
543 (M-56+KH), 561 (M+H'), 583 (M+Na").

20 Compound 11¢: 1.43 (s, 3H), 145 (s, 9H), 2.46 (s, 2H), 2.5 (t, 2H), 2.92 and 2.94

(2s, 3HD), 3.33 (m, 2H), 3.47 (t, 2H), 3.63 (m, 12H), 3.70 (t, 2H), 6.06 (bt, 1H), 6.63 (m, 2H),
7.25 (m, 1H), 7.54 (d, 1H) ; MS (ES) 519 (M-56+H"), 541 (M-56+Na"), 575 (M+H"), 597
(MH+Nah).

25 4.1k Synthesis of Compound 12: To a suspension of Compound 11a (20 mg, 0.037 mmole) in
dichloromethane (1 mL) were added triethylamine (15 pL, 0.11 mmole) and a solution of 2 N
phosgene in toluene (55 pL, 0.11 m mole) at 0 °C. The mixture was stirred at room temperature
for 1 hour. The mixture was concentrated and the residue was dissolved in dichloromethane (1
mL) and the compound 10 (14 mg, 0.030 mmole) and DMAP (9 mg, 0.076 m mole) were added.

30  The mixture thus obtained was stirred at room temperature overnight. The solvent was
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10313), 3.93 (s, 311), 3.94 (m 1H), 4.52 (m 211), 4.77 (n, 111)
6.53, 6.67 and 6.72 (3bt, 111), 7.06 (d, 1H), 7.12 (s, 1 7.29-7.39
(m 311), WO280391911) ' 7.88 (d, 111), 8.12 and 8.25 (PEEUSYeS 17804
9.13, 9.36, 10.08 and 10.21 (4s, 111) : MS (ES) 1000 (MtH+ 56), 1056
(Mr11+), 1078 (MtNa+), 1084 (M+K+). Conpound 12c: 111 NWVR 8 1.30-1.42
(m 3H), 1.44 (s, 911), 2.45-2.52 (m 411), 152.69 and 2.72 (2s, M),
3.34 and 3.35 (2s, 3H), 3.39-3.72 (n, 1911), 3.88 (s, 3H), 3.925 and
3.93 (2s, 311), 3.94 (m 111), 4.53 (n, 211), 4.80 (m 111), 6.63 (m

111), 7,06 0
21, 7oeoelad iy R blacty il atandopioly A b ST 08 1
é %% » 2/?;(113331 niﬂiﬂ:hllo(olﬂbi&hn@&) qluenomcgv(el\&hqtlﬂg compoasl gsimadiow o (2 mg, 74%).
di ssol véﬂwgohgy‘gé Eﬁi[)r 2149&?%?%%’& ace F{%d%lg? %23%)”99]7%}] 29°3.33
?;ﬁgl&?;w?g@ (%tl)smj-s 51 (ﬁu 49, ard (ﬁthHgl X6, 28853.87 {sy 31813 &L (3, 8HN3.93
conc {
1000/§ 1 NV, 5% 602D, ‘ﬂfi m, 1'2{)652%& 42311%%3(%@‘{91@1‘;0@@0%? rrllﬁ%%fﬁ
3.07 (my, 2% ]ﬂgz (n133ﬁg 75, (nﬁéﬂrg 7.88. (381 §ﬂ0 z(ﬂdrs 1284 )1 1), 3. €9, 5822s] L) ;
3.88 (s, 4.53 (m 211), 4.78 (n,

%I—%,? Zdwlll)w&%@% -56)114)4@§,M+ﬁi)1) 7 31 7 43 (n, 3H), 7.49 (M 211)
(Y S8 (b %‘8’8@“%% 1)1%1%%5 :kgi:k)(m 9H)444QQQ99[)62539((%§ 1H;U;M8 (m,
1. 34 (n2}I§§JZJ60(n121H§2(671and2:6}) (2938} 3¢33, anmﬁy (2525%33(3,313 2?1(333»2012) 98%8,

111) gll)af-’ljr’ss 4330 56, %9&%&)15@ 4%93 o) 47 Qnrlh%i)@ 364 §§& T2, 111-§ s
( m 1H) éd 1197715, 2H1). 29-7 393m(m) 139 )m, 271{)3@88(d42Ho .12 an@S 25 (2bs IH),
2005/11 9199P :?GT /1%200 { (9%17 ég 1) ; MS (ES) 1000 (M+H'-56), 1056 (M+H"), 1078 (M+Na"),
1084 (M+KH.
Compound 12¢: I NMR § 1.30-1.42 (m, 3H), 1.44 (s, 9H), 2.45-2.52 (m, 4H),
15 2.69 and 2.72 (2s, 3H), 3.34 and 3.35 (2s, 3H), 3.39-3.72 (1, 19H), 3.88 (s, 3H), 3.925 and 3.93
(2s, 3H), 3.94 (m, 1H), 4.53 (m, 2H), 4.80 (m, 1H), 6.63 (m, 1H), 7.06 (dd, 1H), 7.13 (d, 1H),
7.25-7.39 (m, 3H), 7.50 (m, 2H), 7.89 (d, 1H), 8.10 and 8.27 (2bs, 1H), 9.99 and 10.191 (2s,

1H); MS (ES) 1014 (M+H-56), 1070 (M+H"), 1108 (M+K).

20  4.11 Synthesis of Compound 13. Compound 12a (23 mg, 0.022 mmole) was dissolved in the
solution of trifluoroacetic acid and dichloromethane (1 mL, 1/ 1) and the mixture was stirred at
room temperature for 30 min and concentrated to give the product (21 mg, 100%) ' NMR &
2.60 (t, 2H), 2.67 and 2.68 (2s, 3H), 2.75 (x, 2H), 3.07 (m, 2H), 3.34 (s, 3H), 3.38-3.64 (m,
21H), 3.76 (t, 2H), 3.88 (s, 3H), 3.92 (s, 3H), 3.93 (m, 1H), 4.53 (m, 2H), 4.78 (m, 1H), 7.06 (d,

25 1H),7.13 (s, 1H), 7.31-7.43 (m, 3H), 7.49 (m, 2H), 7.87 (d, 1H), 8.10 and 8.15 (2bs, 1H), 9.44
and 9.65 (2s, 1H) ; MS (BS) 986 (M-+H"), 1008 (M:+Na"), 1024 (M+K).

Compound 13b: "HNMR § 1.34 (m, 3H), 2.56 (m, 1H), 2.62 (m, 2H), 2.68 (m,
3H), 2.8 (m, 1H), 3.35-3.36 (2s, 3H), 3.40-3.70 (m, 18H), 3.77 (t, 2H), 3.88 (s, 3H), 3.93 and
3.95 (2s, 3H), 3.94 (m, 1H), 4.54 (m, 2H), 4.79 (m, 1H), 7.07 (4, 2H), 7.13 (s, 1H), 7.30-7.42 (m,
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311), 7.49 (m 2H), 7.88 (d, 1H), 8.11 and 8.25 (2bs, 1H), 9.22,
9.37,9.80 and 9.92 (4s, 111) ; Ms (ES) 1000 (M+H4), 1022 (MtNa+t),
1038 ( MrK+Wo0 2005/112919 Compound 13e: |IH NVR 8 1. 30-1. 45p¢CTvustibhio178454
(m 2H), 2.61 (m 211), 2.68 and 2.69 (2s, 311), 3.35-3.36 (2s, 311),
3.40-3.70 (m 1711), 3.77 (t, 211), 3.88 (s, 311), 3.92 and 53.93
(2s, 311), 3.94 (m 111), 4.50 (in, 211), 4.80 (in, 111), 7.08 (m
211), 7.12 (d, 111), 7.29-7.39 (m 311), 7.49 (m 211), 7.89 (m 1H),
8.10 and 8.25 (2bs, 111), 9.88 and 10.04 (2s, 1H) ; M5 (ES) 1014

M+11 1036 ( MrNa 054 (MK
L b G oo du_@gé Kads. ;@(2%5 1(%5%9%57 o 47d BRAVAS 1P
di chl or opgyy %@?A(Lm ZV&EI—@I PS- D('%glc?r bodi i m de (11 5 ny, 0 94

nmol e / g, 08 ol e),

1.49 mnol e
0.0108 m nol e). Tﬁ@npmmlas@ HMMPOM éOﬂéé(m%k?.Sﬂr(@ﬁ%l 216(1)&% JAHD), 2.68
t enper at u N e
or oduct 480 K8 83 el S fohoE AR 13 P o B G 065 72 %'
Synt BesisH3qbs, By, .94 (g 1H), Ak (mOBH), dckat (el 1H), 7108 Tub 2Hy §i18 (A 1H), B29-RBR 4
(m, 3H), 7.49 (m, 2H), 7.89 (m, 1H), 8.10 and 8.25 (2bs, 1H), 9.88 and 10.04 (2s, 1H) ; MS (ES)
1014 (M+HH), 1036 (M+Na®), 1054 (MHK).

4.1m Synthesis of Compound 14a. To a sohition of Compound 13a (5.4 mg, 0.0054 mmole} in
10  dichloromethane (1 mL) were added PS-carbodiimide (11.5 mg, 0.94 mmole / g, 0.0108 mmole),
and PS-DMAP (7.2 mg, 1.49 m mole / g, 0.0108 m mole). The mixture thus obtained was stixred

at room temperature overnight, filtrated and concentrated to give the product. MS (ES) 1082

QM.
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DCC, HOBt, CH2d 2 4H

WO 2005/112919 PCT/US2005/017804

The drug Tubulysin A can be conjugated to the disulfide linker of the current
invention using the mechanism shown hereinabove. Other drugs and other linkers of the current

invention can be synthesized using similar reaction schemes.

4.3 Rate of Cyclization of a Disulfide Linker

N
0
8a:Ri=Ra=H

8h: Ry =H,Ra=Me
8c:R{=Ry=Me

DDT, PBP, pH 7.2

fast cyclization

To a solution of Compound 8a (0.1 mg) in PBS buffer solution (pH 7.2) /
methanol (300 uL, 2/1) was added a 20 mM solution of DTT (100 pL, 15 equiv.) and the
10  progress of the reaction was monitored by HPLC. The reaction underwent rapid cyclization,
with the reaction being completed within a few seconds to give product 10 quantitatively. The

reaction intermediate 9 was not detected.

157



1 coa2, Et3N, ON2cl20 . ...1., ONC O, 1c. ". 0O N.11I-N""----- , S
S4H 0 1 1) Tubulysine A Et3N, DVAP, CHZCIZ 2) TFA /| CH2a20 V\D

2005111291 PYM2U85/ 017804 PCT/US2005/017804
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The drug Tubulysin A can be conjugated to the disulfide Iinker of the
current invention using the nmechani sm shown herei nabove. O her drugs
and ot her WORYH2HP the current invention can be synt hgng?é%j'O’ti‘éll"Wé
simlar reaction schenes. 4.3 Rate of Cyclization of a Disulfide

Li nker To a solution of Conpound 8a (0.1 ng) in PBS
buffer solution (pH 7.2) / nethanol (300 pl., 2/1) was added a 20 nM
solution of DIT (100 pL, 15 equiv.) and the 10 progress of the
reaction was nonitored by HPLC. The reacti on underwent rapid
cyclization, y) \[; 1 the reaction being conpl eted whinQisn a few seconds
to give productl 10 quantitatively. The reaction ingernediate 9 was
not det ect ed. 005/ 112919PGIidD2RRBAKES804 Exanple 5 WO

2005/ 11 9PCTﬁ\ g /017804 EDCSHNOBt ,, DIVF, 38R3\ o&dl ne, o

DVF41: o Ny N
O, s

piperidine, DMF [ _ ig: ::3 = :moc
DA Rl

HZN\fO
HN
H ©O H
EDC, HOBY, DMF, 38 NP P W N\©\’ 1 /|< piperidine, DMFI___‘;; raZ oo
H A~ H o O-Tr \/“ O 3=
0
Hzm\fo
HN
GMBS,
DIEA, CH5Cl; H TEA. CHACI E 43: Rp=Boc
- = J\)LN”\/N-\)LN | *T2Y2 L s 44:Rp=H
~—~ H O \©\/O N\/“N Rz
HoN 0
HN
DIEA, DMF 9 H
e
Compound 33 O A H o Oer*/“NJL‘O N
' 0
o
V\N’

Svynthesis of Compound 32. To a solution of Compound 30 (120 mg, 0.28 mmole) in ethyl
acetate (10 mL) was bubbled HCI gas for 5 min. The reaction mixture was stirred at RT for

5  another 30 min and then the mixture was concentrated. Ether was added to the reaction mixture
and the white precipitate was collected on a filter funnel. Solid was dried overnight under
vacuum to give 100mg of the desired product which was confirmed by LC-MS (ESI) 324
(M+H" and used in next step without further purification. To a selution of this compound (100
mg, 0.24 mmole) in DMF (5 mL) were added compound 31 (65 mg, 0.26 mmole), HATU (100

10  mg, 0,26 mmole) and TEA (91 uL, 0.52 mmole). The mixture thus obtained was stirred at room
temperature for 3 hrs. The solvent was evaporated and the residue was purified on semi-
preparative HPLC with 0.1% TFA in water and acetonitrile as eluent to give compound 32 as an
oil (110 mg, 80%). The desired product was confirmed by LC-MS (ESI) 555 (M+H').
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42: R3=

44: R2

10

15

20

25

H Oy NOO H2Nt O RN GVBS, DI EA, CH2C 20H 043: R2 =Bac
= H OHH OOyN-B2r TEA, CH2A 2 O
WO 2005/112919 PCTAIS2005/017804

Synthesis of Compound 33. A solution of Compound 32 (110 mg, 0.2 mmole) and palladium on
charcoal (20 mg) in DCM ( 10 mL) and methanol (5 mL) was stirred under hydrogen
atmospheric pressure at room temperature for 12 hrs. The palladium was filtrated and the
reaction mixture was concentrated and the residue was purified on semi-preparative HPLC with
0.1% TFA in water and acetonitrile as eluent to give the desired compound as an oil (80 mg,
78%) LC-MS (ESI) 465 (M+H"). To a solution of the residue (80 mg, 0.17 mmole) in
dichloromethane (10 mL) and THF (5 mL) was added PNPCI (4-nitrophenyl chloroformate) (137
mg, 0.68 mmole) and triethyl amine (144 uL, 1.02 mmol) at 0°C. The mixture thus obtained was
stirred for 30 min at 0°C and then at room temperature for 12 hrs. The reactiom mixture was
concenirated under vaccum, and the residue was precipitated using ethyl ether (100 mL) to give
compound 33 as a yellow solid (90 mg, 82%) which was dried under vaccum and confirmed by
LC-MS (ESD 631 (M+HY.

Synthesis of Compound 46: To a solution of compound 33 (60 mg, 0.1 mmole) in
dichloromethane (10 mL) was added Boc-N,N dimethyl entyl diamaine (84 mg, 0.38 mmole)
and triethyl amine (26 uL, 0.1 mmol) at room temperature. The mixture thus obtained was
stirred at room temperature for 12 hrs. The reactiom mixture was concentrated under vaccum,
and the residue was precipitated using ethyl ether (100 mL) to give Boc protected compound 34
which was used for the next step without further purification. Boc protected compound 34 was
dissolved in 10 mL of TFA and the reaction mixtured was stirred at room temperature for 60
min. The reactiom mixfure was concentrated under vaccum, and the residue was precipitated
using ethyl ether (100 mL) to give compound 46 as a yellow solid which was dried under
vaccum and confirmed by LC-MS (ESD) 631 (M+H").

Synthesis of Compound 34: To a solution of 2-bromoethylamine bromide (5 g, 24.4 mmole) in
DMF (50 mL) was added diisopropylethylamine (8.5 mL, 48.8 mmole) and benzyl

chloroformate (3.48 mL, 24.4 mmole). The mixture thus obtained was stirred at room

temperature for 2 hours, The reaction mixture was concentrated and the residue was purified by

flash chromatography on silica gel with ethyl acetate/hexanes (3/7) as eluent to give the desired
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Synt hesis of Conpound 32. To a solution of Conmpound 30 (120 ng, O.28
mmole) in ethyl acetate (10 inL) was bubbled HC1 gas for 5 mn. The
reacti on mAPEIFYHL stirred at RT for 5 another 30 mi nPER¥SIM¥H 7EHe
m xture was concentrated. Ether was added to the reaction m xture and
the white precipitate was collected on a filter funnel. Solid was
dried overni ght under vacuumto give 100ng of the desired product

whi ch was confirnmed by LCM (ESI) 324 (mtr-r) and used in next step
wi t hout further purlflcatlon To a solution of this conmpound (100

ol ) comprong Yo ooy e 6k HHhR FCAED § SRR 5. W TPy i 260,

The m xt ype (hisrg), obt ai ned was stirred at roomtenperature for 3 hrs.
The sol vent was evaporated and the residue was purified on
sem -preparative HPLC with 0.1% TEA in water and acetonitrile as

el uent t g ghyR oFCORBYEM B2 ASa &huinof CLED msﬁ@% 765 figid) 881 valine

product was confirnmne C-Ms (ESI) 555
2005/ 4 1281dpit c8A68% 20 W@ere;ehm@ 959 @‘iﬂ‘?d pafassiym syybenatedA. 38,

Conpound I in
Corpount, 4y R LEL (S0 TS MR SR GIESRL gl
at nosphestiredpt 83050 PReraight. Cimreaetipematioesvas oamcﬂaih digdsand 1I'haee:pduel veaipurified

was filtrate nd the react wa ncen ted,and the
o e Tabes Rl Rechy B8 S e kb it ERRul RRGRE /D) & ufie e e
wat er angesge®tsy ohﬁdieamoﬂl(gqn% sg%)gilﬂwma ﬁeg)sedzﬁﬁrm@yndeeswap

oi | gﬁ ﬁ ESI) 46 . To a solut

resi ?g@(qa(gl )02-33( Em& h-‘f &ﬁ %eltfﬁa%él {m.dHH 3. }0 @in%ﬁ)rﬁi@S (B,
mL P: 137 0.68
ol oy S e TaT Dy ﬁﬁ*n%“ﬁzﬂ%ﬂ?;%@@mﬁ%@%@ ) e i ke ur

t hus obt ai ned was stlrred for 30 mn at 0C and then at room

t enper at Wy fndsQlor EBBoiia 3519 Jo%%yo%b@é&]ﬂ%% (%359192 é%%&?f}]

under va due was i tated
m) to gchne:ocldﬁ%mgmﬁﬂetmomi)eiﬂ)owwbﬂccdjur(d@ﬂh)rﬂg;ge@a%osm mlamse at

drie under vacc nf L ed, b C S

Synt 5e o & omfte%%eralrurea’?p %8( tha g%tf%letlkoﬁ St 1(e|f:1 .‘)OOIII%%I é&%%ﬂi%&%riz houb‘s J:_l“he
mol e) i palthiuoh wdslﬁi»m amcbaﬂdahere@amnnm;mmsasadd@dnae@td‘d@meds wegitwythe dastrgd
di amai ne_ (84 0. 38 dtriethyl amne (26 uL, 0.1 mol) at
r oom t enffSPReEY n?éﬁa&laﬁeﬂm %%(%?hus obt ai ned was stirred at room
tenperature for 12 hrs. The reactiom m xture was concentrat ed under

12O B LoabHD S R SERL L 0 B S (100,

Wit hpoit  §idkibRdedethabd (30ingdtve addaqqnmwmaeﬁﬁﬂ@mugﬁa%nm 20
di ssolved in 10 nL of TEA and the reaction rnixtured was stirred at

roomte n@éina%ya%cemﬂaﬁe 6832815 & Paaimelebsh Nt « The wixkee thg ﬁb@ﬁlﬁl Hewsfirred
under vaggymy, 20y bhghﬁg&bgﬂ%}@% B{ré%lcd he A vﬁg‘é Ush g rgsgl X a%%;ﬁﬁﬁec‘ﬁl}po

int) to give compoun om/so h was
vaccum aﬂakh@hnmfnatotgﬂq}hja yn kiGed\Esi @Eﬁ'ﬂ)chﬁﬁdméthaﬂdéﬂollo@&i I8y YesdtlsanoX in

Conpound To a sol nogt hyl amine brpm.de (5.0,,24.4
ol ) 1 St el e PO REL AR AR hB kel
ol 29 amnﬂa,eﬁtm asCohlc@regsfaromts%, B4 BHINWR (2HOH) m@lsqft 6H)h@4sr(s><puy .90
thus obtained was stirred at roomtenperature for 2

react i on{i .2 Giad RacnEelm r ADedt 1848, 1ie3 ?’%Qiﬂdﬂ@ %&’é (%ulrﬁ)f 1* é’él(%fH)
flash ch
*3 ChEMTIkoRERY RN a1 S P O

as eluent to givé the desjred
(M+H-fbutyl™), 440 (M+HY), 462 (M+Na"), 478 (M+K).
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conpound 34 as an oil (4 g, 64%. 111 NVMR (CDCl13) 8 3.54 (bs, 2H),
3.61 (bs, 2H), 5.12 (s, 211), 7.36 (m 511). Synthesis of Conpound
35: To a swiowodisizap Conpound 34 (3.34 g, 12.99 mmol e) BEMUS2ADI/012803
tert-butyl ester (3.27g. 15.59 mvle) in DV (50 nL) was added

pot assi um carbonate (5.39 g, 38.97 mmol e) and potassiumiodide (2.59
g, 15.59 mmole). The m xture thus obtained was stirred at 100C
overnight. The reaction m xture was concentrated and the residue was
purified by flash chrorratography on silica gel with ethyl

acet at e/ hexanes | uen Lve th ed C 35 as an
oi I (3. Bt R (ool s CaSont 321 17 56 4 TRRt

101. 86 (é@ﬂahjld:}&ﬁlranawégr (QH}SS 31 waQbLﬁQIe(iTHCI%’EB for 3 1lifs. T]ih‘ re&dﬁb)l,zmﬂu&]wz(sm
111), 5.10 (s, 211) bs, 111), 7.36 (m_, 5H); LC-NB §E§E¥

( MeH- t batitygdiag 37%3@@@11@ theswﬂhéwgcwen@@%&mn% to gve e 4p98
Compound 35 8, ,ﬁﬂﬂ, p=raINY| )405n
met hanoFoT%?j&ﬁséagmﬁ ﬁg[dgn%] Vga%ocgen a?bmgﬁgﬁ?@ﬁeggs eHTgt 15
roonst e l(fMeNa’f)uné use?ihmmmt xtep mithowt diectheb paifivedonnds- MS i(E$T a }5611‘}05
terrperat(%gﬁ 2 hours. The palladiumwas filtrated and the reaction
m xture oncentrat ed to dryness to give the desired conpound 36
as an oil (2.1 g, 98% Synthesis of Conpound 37. To a solution of

Compound 36( 2. chl

aode FasEbus EmRred | e R G R T Cer e R )
(3.28 gmI)-whd aaaealmhoam@famzmemytemmanma (57 o, 8i9A esnele)s Tt inrixtecs thlm
2 hours at OC. The solvent were rent ed.ogm&?hee)lﬁr@t ovap

06 1o ohisised % Fired ipom SORTEHT of oy g ifresicue

di chl or opRLhgAG: byf Rlsh a%;@a@graphﬁ&@ dRJahaIWith dishigioaivtianeg felldwad dyank

fmally 1% et hanol i n dichl oronet hane as Iugnt to give the desir ge

25¢ onpomsthagyl in dicklorensthans apd finglly. %mﬁthmﬁg% lc%fflq‘aﬁ?ﬁﬂi %%r_%eé‘} t°§b""'§ :
ft, 61 4 0.2 leb ,1.56 (m,

(211) jdzi%re?i céx%ﬁ_l‘ﬁld Sg]a‘séol?ﬁesgg ?34 11481%9/ (IF]I1 R %5 2(33% QHW; 6(

5. 40 (b)) (m, TH30L.§2(m 21ED) 2. 7<7a13g2 §M2s,23ﬂ))2 90/(86@1{)( a. 09@91311), 3.176m g,

A TR A AL 6 Cthn B s

(m, 6H), 7.51 10 7.65 (m, 4H), 7.74 (d, 2H) ppm; LC-MS (EST) 618 (M—!—H-Boc*) 662 (M-+H-
foutyl), 718 (M+HD), 740 (M+Na"), 1435 (2MH).

Synthesis of Compound 40. Compound 40 was prepared as described above for Compound 17a
20  in 98% yield. LC-MS (ESI) 396 (M+H-Boc™), 496 (M+H"), 517 (M:+Na®), 533 (MK, 992
CM+HY.

Synthesis of Compound 41. To a solution of Compound 40 (138 mg, 0.23 mumnole) in DMF (4
mL) were added the Compound 38 (110 mg, 0.28 mmole), HOBt (36 mg, 0.28 mmole) and EDC
25  (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (50 mg, 0.28 mmole). The
mixture thus obtained was stirred at room temperature overnight. The solvent was evaporated
and the residue was purified on semi-preparative HPLC with 0.1% TFA in water and acetonitrile
as eluent to give the desired compound 41 as an oil (178 mg, 70%). 'H.NMR (CD;0D) & 1.04
and 1.11 (2d, 6H), 1.40 (s, 9H), 1.58 (m, 2H), 1.77 (m, 1H), 1.88 (m , 1H), 2.24 (m, 1H), 2.72
30  and 2.84 (2s, 3H), 2.92 (5, 3H), 3.10 to 3.18 (m, 4H), 3.35 t0 3.46 (m, 6H), 3.82 (d, 1H), 4.22 (4,
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Synt hesi s of Conpound 38. To a solution of Compound 37 (177 ng, 0.4
mmol e) in tetrahydrofuran-water (3/1, 8 nL) was bubbled HC1 gas for 5
mn. The r@@0BI2MPxt ure was stirred at 37C overni ght POBEHS209%017804
m xture was concentrated to dryness to give the desired conpound 38
as solid (168 nmg, 98% which was confirmed by LCGMS (ESI) 383 (MrH+),
405 5 (MtNa+) and used in next step without further purification.
LC-Ms (EST) 383 (M+1l+), 405 (MtNa+). Synthesis of Conpound 39. To a
solution of Conpound 5 (525 ng, 0.79 mMmmole) in DW (5 m_) was added

Uhus 10 190k & et Mok o1k 1P (o D87 A0 e by 3yt i e (28,

sol vent W%S(drﬁm@pﬁﬂmmlswﬂ? T6E(MUR-BWRY, JoarMHreduly’) facaghi+H"), 882

chr omat (1%{2\852/ siljica gel with dichloromethane, followed by 2%

met hanol(MH 99 @fYeet hane and finally 5% methanol in

di chl or onet hane as eluent to give the desired conpound 39 as

colorless oil (364 ng, /%q 1H NVR (CD30D) 5 1.39 és 911) 1.56 {m

2H) , 51. Bynthesis qﬂc']qmuounci@z mpepyd 42 ggs Prpared :g;ziefc,?%)e éjog@o , 7a

311) Ko o1,
111)11998%%1%%@%%%5%5 %@“}3 )R M g S (e,

(m 611) 7.51 td 7.65 m 7. 74 (d, 211) ppm LC M (ESI) 618

(MtH- BO 662f(§0'\141+ 0 Q 2":0 ;) sgﬂlgdg ?&@m oﬁ&)d gﬁl}lgg"'b 03&%&1?014

Synt heS| as descri bed above

for Condbidomhaha2q] L) 98% @drled GMHS(Q\]\q&lz(lcﬁﬁidob@tg@k(MﬂHGmauqe esipge(14

a1 1By’ a0 QOSORR he et e s Ly TR DRELCASht )
were ad d@gmw@EpD%qaaﬁ wheheRBurt HbG 1y Ehd ths Mmsebntmror(aaauam 30)11&8
no_nol e) and 25 (1- §3 di et hyI am nopr, 1)-3-eth lcar ngge%

hydr ochlBeiselgentsgs ,Po’(?)‘ ed gnd i resjdue s PiE R HEPYBTG

stirred 1? ﬁ%@é‘t‘érfaﬁdm&f&hﬂfeeas eNBhih gRt the dRSire3QbM g&ind\msas@ﬂaﬂglﬁhg@!)%)d
t he reS| ue was purified on sem -preparative HPLC with 0. 1% TEA in

wat er arb-Mv& (@lﬂsODi) 5é Oégméﬂd@ G2d, 68), didlds, 168, ek, &dl clo e iHD 4118648

i 1 0
0]51 1)119731(“’5%}? Q%Q’i “%‘ (%)3%) (b?%q{)ﬁ% t°(%ﬁ2%’§ . 31%}1?
2 72 30a060 (P, BHD),(3282, (d,3]H)) 4 601(1921H)s$ 0365, 2}3, 4.80 {028), 1282((m, ZHH)? 573d FBD,

to 3.46 t

2005/ 112@%&%&6@%@%2@5&%%@%&%@@& fouts]).803 MY 825 o

(bs, 21¥M+NER841QI¥KE0 (m 6H), 7.55 (m 211), 7.63 (m 2H), 7.78

(d, 211) ppm LC-Ms (ESI) 760 (MtH Boe), 804 (M+Htbutyl +), 860

(MtH+), 882 (MtNa+), 899 (M+K4). 5 Synthesis of Conpound 42. Conpound

éL% VI\%S( Er tmgggf@mdﬁ%@m; bednpdzmuaaxfms wﬂégcgigac(i RJIS;D:DQEK%GC)‘édSqdodnd 152
- 0C

( M+Na4) m@%ﬁ‘tﬁ‘ﬁ%@ MS(%W%ZM H%) 7%&@% ‘ution of Conpound 42 (23

ng, 0.036 mmole) in dichloromethane (1 nil) were added GVBS

(N-(mal el m dobut yryl oxy) succi ni m de ester) (14 10 0. 05 ) and

di i sopr cipthesinof Geripoand 45.4Teya solpfiquepl Gogpaynd:44 @)@mgi'ngrgl Efgm) ‘Lva

war med nﬁop%up@gjg(ﬂo%g)@ro% Wikl iR WNF @mt D Rasidabd LiNGpBsleGoRiiRYSY

for additi m n. The solvent was evaporated and the resi due was
pur %5 edulg.082 mimgle)epaoat emperbiRteC Thie trix©@relbospbmined wes sreds goom

o e S SHBM SAARRE EAD ly
1. 59 (mpréphigtive HPLE wifh 0. 1%)TFAlin&Gitdr and acetonitrile as eluent to give the desired
compound 45 as an oil (10 mg, 45%). 'H-NMR. (CD;0D) § 1.02 to 1.13 (m, 61), 1.55 (m, 2H),
174 (m, 1H), 1.84 o 1.92 (m , 3H), 2.20 t0 2.27 (m, 3H), 2.95 to 3.14 (m, 16H), 3.47 t0 3.84 (m,
30 12H), 3.98 (m, 1H), 4.2 to 4.34 (m, 3H), 4.57 (1n, 1H), 4.69 (m, 2E), 5.07 to 5.17 (m, 2H), 6.78
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151.93 (m 3H), 2.24 (m 311), 2.74 and 2.84 (2s, 311), 2.93 (bs,
311), 3.13 to 3.22 (m 411), 3.40 to 3.60 (m 811), 3.82 (d, 111),
4.60 (m 1WP208/081Pbs, 211), 6.80 (s, 211), 7.32 (m 2RAT/US0FM7E0,
211), 8.78 (d, 111) ppm LC M5 (ESI) 703 (M+H Boc+), 747

(MtH-t butyl +), 803 (M+H+), 825 (MtNa+), 841 (MHICE). 20 Synt hesis of
Compound 44. Conpound 44 was prepared as described above for Conpound
15a in 98%yvyield. LCGM (ESI) 703 (MtH+), 725 (MtNa+). Synthesis of
Compound 45. To a solution of Conpound 44 (15 ng, 0.016 mml e) and

0 eopr dan b6 B e e DR G 1 TG0 vt 1, MR ah T SR Uty 1L o

The m xtez(t, huy, S8 @b,NeY pp@s LEINIS (BST) 8194/(VEH'Y, a0pRatNED, 1298 (VgL .
The sol vent was evapor at eg and the residue was purified on

sem -preparative HPLC with 0.1% TFA in water and acetonittile as

el uent tEcBlpi€et he desired conmpound 45 as an oil (10 ng, 45%.

1H 34MR. ) 8 1.02 to 1.13 (in, 611), 1.55 (m 211), 1.74 (m
1H), 1.84 to 1.92 (m 311), 2.20 to 2.27 (m 311), 2.95 to 344 (m

1611), 3.47~%0 3-@4 (m 30 ~CB.98 (m 11 4.2 4 eloje m 311),
4.57 (m 1 4. 69"¢ R 21 07 “REIBEPP ( Eﬁv J, 6.78H D
20051112 52005101 730" 211), 7.16 tdi 723 (m 3K, 7.30 (m

111),57. to 784 (m 3 7.5B0ct 0 7.58 (mMHO3H ﬁ7.81to 7.92 (m
211),° 8.25 (bs, 1H ppm LC-Ms (ESI) 1194 (M+H4), 1215 (MeNa+), 1233
(MrK+) . Exanpie 6 Synthesis oj Conpound (2). A sglution of 1 (100 nyg,
0.24 mol ) and 10% Pd-C (35 mg) in MeOH CH2C12 (I/2, 10 m) was
degassed in vacuo for 40 s. The resulting m xture was placed 20 under
an at nosphgre of rydrogen and stirred at 25 C for 7 h. The reaction
m xture ilg&ed throu &,i e (CH2C12 h) -THe sol vent was
renmoved in Chr opat ogr.2phy’ off silicag yted w bh Et OAc/ Hex
(2/8) aff QS%ﬁNkRDN?&Iﬁi&b 36 (s, Jil11), 8.04
(d, 111, 1=8.2 72 (d, P J=8.2\Hz), 7.6 1R), 7.45 (t,
1H, J=8.4 Hz), (t, 1H, 1=8.4 HzY,~2.06 (m- 4 b 73 (m 1H),

1.5210(s, 9H). A 2005/ 112919PCT/ US2005/ 017804
TFA o o 0
0 H 3
e S S W Tl ik o'
H g 's) o g N/NH o
5% AcOH in DCM g (\NJ\O N [
’ /N\) 0] 4
N
H
15
7

Synthesis of Compound (2). A solution of 1 (100 mg, 0.24 mmol) and 10% Pd-C (35 mg) in
MeOH/CH,Clz (1/2, 10 ml) was degassed in vacuo for 40 s. The resulting mixture was placed

20  under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction mixture was filtered
through Celite (CH»Cl, wash). The solvent was removed in vacuo. Chromatography on silica gel
eluted with EtOAc/Hex (2/8) afforded 2 (77 mg, 98%). '"NMR DMSO-de) § 10.36 (s, 1H), 8.04
(d, 1H, J=8.2 Hz), 7.72 (d, 1H, J=8.2 Hz), 7.61 (br s, 1H), 7.45 (t, 1H, J=8.4 Hz), 7.261 (t, 1H,
J=8.4 Hz), 4.06 (m, 4H), 3.73 (m, 1H), 1.52 (s, 9H).
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Synt hesi s of Compound (4). A solution of 2 (35 ng, 0.1 mmol) in 4 M
HC1-Et OAc (5 ml) was stirred at 25 C under Ar for 30 mn. The sol vent
was renmove®AW9%H2U8. To the residue was added PCT/US2005/017804
5-acet yl i ndone-2-carboxylic abid (24.4 ng, 0.12 nraol). A solution of
EDC (22.9 ng, 5 0.12 ranol) in DWW (3 m) was added and the reaction
m xture was stirred at 25 C for 5 h. The solvent was renoved. The
crude product was chronmat ographed on silica gel eluted with 10% MeOH
in CH2Cl2to give 4 (40.7nmg, 93% . |HNVR DVMSO d6) 812.13 (s, 1H),
10.47 (s, 111), 8.45 (s, 111), 8.10 (d, 1H, 3=8.4 Hz), 7.96 (br s,
111), 7.85 (d, 2H, 5=8.4 Hz), 7.54 (d, 1H, J=8.4 Hz), 7.51 (t, 1H,
J 8 2 HzPynthes3Gof(Gomidind3I4)7 AGplutidn 862 (35, mg D1)mmdl) 814 M HCEEIQALD. 121) was

4.54 8 4.23 111
o) 5 afutda 2976 uykl aP $r B pin 38 fhne g b Ved G T 0 eSO
(() 5)1 4- :veadaab alcf(ajtghﬂlbﬁazwﬂmiﬂﬂhcaﬂiﬂl (2?:@21% g ge lﬂmm)(r) (Agdg[mibndEEDﬂZS{ZEQ m,
. mo S [ a_Ssol u on , . Mmoo,
anhyp oud ROV Giwasadsing tae T gu g es UG 25 1 diry b The
net hyl en%lﬁéﬂt @hd Aot Th cxaa@ipfb&ﬂ;t Wamuaﬁafa@sp&wo_hrsﬂﬁa afehﬂt&i With 18%
Purification of the crude %QO uct on silic

0100 | \MROBVBSH:LBYo v 4 (Do 0596 HNMA DNSC-doih15 15 (5 4 P 10 47 4ay oD,

8 ;)1 (d, :w(s 11§ 3 8410|t@,)1H Mﬁ}ﬁzﬁia 915%@”, ﬁ?ﬁsFGA)ZHHj §3ﬁz9*d7 541@ 11-53884

3=7.6 Hz;iz) 75T 4HJ‘§121I)IZ) ia@e " J—m 78519 18D44:81 3t,41Hs711<z&§z) 434 (dd IH,
311" f) SRR R T 0 G0 pE R i sl e 2 st

BIé)I | ﬁg Synt hesi s of Conpound (7). ésol ;J_tl on iof 5 (13 ny, 24 unol)
2& ori de§ tge cﬁ"(,go 55 Hrwlgthgg— n;PeQ,r ecér%o%ﬁc léi@es Ve%hlaé/gﬁr&mg,

conpl et eby mmastbwaﬂaddad toactobutian df $ @0 Jﬁg,é)dJStmnbiB’hﬁd {Bydnoet pygdalmrﬂ@gd 0.3

éléjlrSH HS%QC]_ﬁgé’i)fn %ﬂi& ﬁ‘r@%%}%@ Elp’gea% éﬁ%@?@ @g %%_tg% g’éag stn‘re% for 16 h.

Prol 1§ er pinifeatidssfabscrideprodut mgslﬁad gohgielded 5Y2306 mtgl'm %)y INNVBXD IS O-d) &

s Cnym B ko), BALTRES A8 05, SRPE TR HR oo RRa i 1o Ry PEfue

ount st satiy o o) com s s I g
nmeasurin t he I NC rpor
oconoutTh 4366 THola0 SHAChAde: HE =0p Hek dommy L Adlatgd, % %105 1),

repr oduc Bk gicand, =21 kS, GAMBH ats; 3.7 (98 AT 6, 1), Temposmayls.

20
Synthesis of Compound (7). A solution of 5 (13 mg, 24 umol) and linker 6 (16.9 mg, 31 umol)
in 5% acetic acid in dry methylene chloride (1 ml) was stirred for 30 min at 25 °C. The solvent
was completely removed in vacuo and purified by HPLC (SymmetryPrep Cig, 7pm, 19 x 150
mm column} to give 7 (18.5 mg, 81%). MS: caled for C4gHs7CIN3O;y (M+H) m/z 958.38, found
25  958.10.

EXAMPLE 7: Proliferation Assays

The biological activity of the cytotoxic compounds of the invention can be

assayed using the well established *H-thymidine proliferation assay. This is a convenient

30  method for quantitating cellular proliferation, as it evaluates DNA synthesis by measuring the
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To carry out the assay, pronyelocytic |eukema cells, HL-60, are
cultured in RPM nedia containing 10 % heat inactivated fetal calf
serum (FCSYO 812 ay of the study, 5 the cells are cBFFUS2Ey017804
washed and resuspended at a concentration of 0.5 x 106 cells/nil in
RPM contai ning 10% FCS. 100 ttl of cell suspension is added to 96
wel |l plates. Serial dilutions (3- fold increnents) of doxonbicin (as
a positive control) or test conpounds are nmade and 100 ttl of
conpounds are added per well. Finally 100 of a 100gC /nl311-thym di ne
i s adde . I . o | ; : :

of ates araiperi e SR UGN PR TES « B PRl aigooudoR and can
| nst r umenteimadate eeemmbers of cor@wukdr d Top Count counter. Four
parameter |ogistig curves..are fit to t t i .

i ncorporation as golpﬁ%?llﬁothne aos?aydl?llﬁggﬁlggyélf ?@%‘gﬁﬁ%ﬁ% ét??la%eoc nvl\r/g(riénto
det er mi MEPMGR6dix adrigsing 10 % heat inactivited fetanpld yerdm (BES)Y Hen thadenef thastudy,
general ly have an |1 C50 val ye in the ove assay,.of bout, 1.
Sbouts 10H T S BesTa Py i HERE s S o BRSO 6 AT Co mliRiee
8: Conj ugakirdy W% Bregit pkfeelMalspaionss dddedntdchedtiaes. Serial dilutionsThH s
exanpl e descri bes reactiaon conditions and mnet hodol ogi gs for

conj UgatPIHGRaemFle)-of ARNCERbSHB (B ARCS G587 CAaDIoF (8t OMBRTS Btd "B g 100 1l of

i ncl udi ngpphhes aﬂardaﬁﬂiﬁ?e_r%‘éﬁh FARI$ PAAE6S: 100 il YE-thyfiaink enaldedpa wel
and the like) to an anti body as a targeting agent 4. The conditions

) X.
20 and red Hsadreyare cabated it Tl tDetplatenasmisiessid yring a g el Harvester
non-14 m phiGrd KRR enBP ORENES of 9Pa QR HGAEhRDedihidd - Fduh bEamBRl REttieS
to anti bodies are kno inthe art. ] _The conj ugati on net hod
descr i bewiriee pxsifiiteil 4o the SEdhssriding incorpgestion as pfmetaeldpiegnolgnty upas Pesthe
ant i body, [ -on ysines of the antibody with
2-i i nothi o aﬁg?et@ﬁﬁ%ﬁﬁvg}eéf eaction of the drug-Ilinker nolecule
with an active malbé porgeugdsefjthe inméntion enerallydiagean KBedypluedn 1E aheve assay

Cont af m BgrosbaRY hafio TGRS bRkt A ARRTRIBME, BT aPL 1o°

ng/ n5. Thi ol ati on was achi eved through addition of 2-im nothiolane to

the anti unt .of 2-i mnot hi ne t e.added was

det er ni M’I ?ﬂﬁgﬂ’&??mé Wgﬁ@ﬁi‘ ”gllr‘f%c@ﬁ?ﬁ’e‘gntfl}o M anti body to
antibody. In the pghilekifipladyscak@aticivniaditiont idrmdthaivlogies foracpajagiting a
amounts of 2-imn thf' ol ﬁ}r%e was added 1.0.1he. antibody, and 30

fol | owi rfgus-HEERSISSHIeRE 15 TEYRETSMOPHYIY fastodtige o g1°UB% Syt pacers.

t enper atididive BlnticHal ploeshmads: 1des &l dnedtibddlyas & @nghnleiing 3uThe coraiiohs O
usi g?%la Sephadex. G 25 col umm and the_ nu

d : er f VO .
2005701 1 Zod gpetndplogise sredntyrsisd 19 by %ﬁem@}a&%@f it Rl iFEne fQther sppFaghes for
rapidly &ﬁ#’g dr@l kel thoflich1B RUNAYSdiS el PEBIhe aReact i on of thi ol
groups with DIDP results in liberation of thiopyridine which_is .
noni tored at 324nhe snipgatien methad gessribadrheresmis bated qninpdpgtiop of fige giol
my/ m -&;ﬁ%@ﬂm atodF RREE qggﬁoﬁbfgéﬂggnﬂe@esarm&@ With AGEMHERI®InY, followed

determ né the concentfatio protéln in the sarnples, and then an

al i quot I?frrefs:tieapﬁths dmetlinkeonelviyle with ah awiyb aaksimige group. nitisly I;brp[aptﬂlq@mw
N  r o o S e

sanples of er ‘alone p Wer e -~

After 1QoilADITRS, prad 8 andamcentated 3@ 411 nvghsl. Tlaclaticadvasndhictrd thrangleaddigion

thiols present quant]tated. usi an extinction.coefficient for .

t hi opyr i%gu%qtﬁﬂggﬁﬁl\yg e_u%bo&y. e 30wt oF 25mindthidine 1 be & ea wad Betermined
in preliminary experiments and varies from antibody to antibody. In the preliminary

experiments, a titration of increasing amounts of 2-iminothiolane was added to the antibody, and
30 following incubation with the antibody for one hour at room temperature, the antibody was
desalted into S0mM HEPES buffer pH 6.0 using a Sephadex G-25 column and the number of
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Typically a thiolation I evel of three thiol groups per antibody is
desired. For 10 exanple, with one particular antibody this was

achi eved t WMWEH113HAI ng a 15 fold nol ar excess of 2-i m BOTHSHNHMES04
foll owed by incubation at roomtenperature for 1 hour. Antibody to be
conjugated was therefore incubated with 2-im nothiolane at the
desired nolar ratio and then desalted into conjugation buffer (50nM
HEPES buffer pH 6.0 containing 5mM d yci ne, 3% d ycerol and 2noM
DTPA). The thiolated material was maintained on ice whilst the nunber

A ter volil BEHP BROUERt ASORUIAR Y o RI6he ik ROHOGE S DTDP). Reacton

drug- | i ni@ahioDBlogssyieh DUDP aéshitd@l 1idBrafed dfuBiopRldehdvkieh gmmmowaat mﬂ@d
at a 3-fold _nolar excess per, thiol. The conjugation reaction

carried SAMPIFSE 8 BHtER SPEHIAOR PRY.51105B et TEh g hg apsoppgpoe at 280nm was
concent r@kl @ acefrafedp &Tté?ﬁéi&@ﬁ‘e c%h?{éh%bu&ﬂ c&%}chéﬁh n?tthg @Jm;ﬁ@g ardl BeH 48dNqBot of

alternative solvent). Commp 3 F@ | i nker stock sol ution

was di ssesclsamnln(0tnh @taﬁyﬂp@lwéedg’flgbc%l mélD mvBstpekr solutiondndethasioh fer 10
sul f oxi d
di'rect] yo Pa I REROMERATALR, Mk aaes pIR IS A e DR el fiE)
di met hyl alendsisle. Afietd@ miouths, ebrgriehee 4t BRdm W@erweasmedtand)the numbBéyof griols
re-dil i ntration of
0% et hyfrEivat SefEdet 8L B ftod cobRIcH B RbefubhBaH | BIAAPE" L 01 (Ol
vol une of thiol at 8ypmaly daﬂnda}aﬁoﬁﬂieﬂa]eofab’ﬂ@ thipd igranps peaatibody isvesired. For
vt e W L PN T
m nut es @mmﬂmmbwnmﬁﬂlo@dduﬁmﬁbahen &t raomftennmatﬁrb c@tli oor. WaSstibaay to be
chr ot oGRS et HSTEDiTR B ot TR Abio L iy e derod i Cp g e
usi Ng Si degalRNGhtY SoiglizaAibh Bt QSUnNIHERBS @f@ﬁﬂ@@cﬁhtaﬁ&%rﬂ@@lﬁmne 3%
pre-eqwl brat%g wi_th 50mv 30 HE S buffer pH 7,2 containin

gl yci ne, S 70 A P4gy heyhia mﬂé&ﬁ%?fﬁ%%‘%“éﬁﬁg} RS vt %aure‘m oft

a | i rearmdiomrsdicsl fhs Sl as dek@fell @RsvecONt @i Ni ng conj ugate were
col l ected, WD 2005/ 112919PCT/ US2005/ 017804 pool ed and concentr at ed.

Al'ternatively pur ﬁﬁ%&m At threnuabey efbiglsinFasiyend. the drugxlétksrygalecule
chr omat oG 2Rty alRBY ﬁlhﬁﬂﬁdiéégrbﬁp %pmd@@ b 0ehyd ma@&&m@@ytw poryeed to

be optim zed in each case or ‘exanple, antibody-d onj ugat e
react i orcomiugatipnsreentioh imaslcarpedgnt glmogéqgﬁmnd@éfetmqmtapm efudl conseritation

in 50mM el /E§h3é]]§15gt\%$o¥ Ginfkehyl SHE ¢ gxcf?é]ﬂéam? Qgérngr @?&tﬁ&% Fl ¥, the drug-

conj ugat € Was using ‘a gradient o I'n equi | I"br at1on
buf f2r . lEkacttoakselution tvas ﬂnsmg'eﬂ @6 nibplgee glywe diangtind kther, 10Hatipéthylas

adj ust ed uifgxrﬁé ZFC%'%gdlthQE to ?Péde}'\r, e rs]t%elgsolu 10n%a1?‘ Be 44y id]rre%qy to the thiolated

antibody, which has enough ethylene glycol dimethyl ether added to bring the final concentration
to 5%, or pre-diluted in conjugation buffer containing a final concentration of 10% ethylene
giycol dimethyl ether, followed by addition to an equal volume of thiolated antibody.

25 The conjugation reaction was incubated at room temperature for 2 hours with
mixing. Following incubation the reaction mix was centrifuged at 14000 RPM for 15 minutes
and the pH was adjusted to 7.2 if purification was not immediate. Purification of conjugate was
achieved through chromatography using a number of methods. Conjugate can be purified using
size-exclusion chromatography on a Sephacryl S200 column pre-equilibrated with 50mM

30  HEPES buffer pH 7.2 containing 5mM glycine, 50mM NaCl and 3% glycerol. Chromatography

was carried out at a linear flow rate of 28 cm/h. Fractions containing conjugate were collected,
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Each of the patent applications, patents, publications, and other
publ i shed 10 docunents nentioned or referred to in this specification

i s herein WRYPHYEHPed by reference in its entirety, toPEFRESWAHRITS04

extent as if each individual patent application, patent, publication,
and ot her published docunent was specifically and individually

I ndicated to be incorporated by reference. Wiile the present

I nvention has been described with reference to the specific

enbodi ments' thereof, it should be understood by those skilled in the

art that xacd Qs GOARIES. ARedileRSuliRUR AN BAUAALAMSRY. Bhange

substit uf out departing fr rue spirit an cope
i nvent i onhramdtoghiphia ppeddeds gdraifos. antibodyddiattitedy ambueed ol dptioditerd dmeach
i cul ar _situation, nater.i ition of

may be made to adapt a.part lal., ¢ 0

it tor, Biee s Sty ot bohfugPta e ion 08 sBiso oL SRR EE ang
scoBe of G(?]lhﬁn pf]eealaﬂﬂardtmﬁ?ﬁbiﬁMHFHE:B, Mlﬁlyﬁgﬁbéfi%g%ﬁon PHE&:(EITI\hgt&?&i@

to be_within the sco of the..claj nded heretq. AL
Composind CHFUEHSIS ST BIBRA TR hRraMENC n R HGE i ioppoortaining

the conjugate were pooled, the pH was adjusted to 7.2 and the sample concentrated as required.

Each of the patent applications, pateﬁts, publications, and other published
10 documents mentioned or referred to in this specification is herein incorporated by reference in its
entirety, to the same extent as if each individual patent application, patent, publication, and other
published document was specifically and ind_ividually indicated to be incorporated by reference.
While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes
15 may be made and equivalents may be substituted without departing from the true spirit and scope
of the invention and the appended claims. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step or steps, to the
objective, spirit and scope of the present invention. All such modifications are intended to be

within the scope of the claims appended hereto.
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Xis 0; Zis selected fromO and NH;, R1L is C(0)2R8, wherein R8 is
|l ower alkyl; R2 is lower alkyl; and R3 is a nenber selected fromthe

group consisting of (=0) and OR', wherein R' is a nmenber
sel ected fromthe group consisting of di phosphates, triphosphates,
P(0) (OR12) 2, C(0)OR12 and C(0) NRI 2R13 in which R12 and R13 are

menbers i ndependently selected fromH, Cl1-Cl0 alkyl, Cdo
heteroal l cyl and aryl, wherein R12 and R13 together with the nitrogen
or carbon atomto which they are attaghegdnpse optionally joined to
forma substituted or unsubstituted heterocycl oal kyl ring system
having from4 to 6 nmenbers, optionally containing two or nore

het eroat ons; R4 i 8 oNRIdidorthierelfy R4 inks D to F, wherein RI1S is
sel ected froan orCo roo ﬁ%@?is a single bond which is either

present or absent and when present R6 and R7 are joined to forma

cycl opropyl ring; R7 is - X1 or - -q7joined in said
cyclopropyl ring with R 6, mhe¥ L%I‘ﬁ n Fis a linker

conprising the structure: wher
wherein

D has the stmucture

JE% =

X \2 )_4/‘"
or N
XisO;
Z is selected from O and NH;
R! is C(O);R®, wherein R® is lower alkyl;
R? is lower alkyl; and
R? is a member selected from the group consisting of (=0) and OR',
wherein
R'! is a member selected from the group consisting of diphosphates,
triphosphates, P(O)(OR'%),, C(O)OR" and C(O)NR'ZR" in which
R" and R" are members independently selected from H, C;-Cyq alkyl, C;-
C)0 heteroalkyl and aryl, wherein R'? and R' together with the nitro gen or carbon
atom to which they are attached are optionally joined to form a substituted or
unsubstituted heterocycloalkyl ring system having from 4 to 6 members,
optionally containing two or more heteroatoms;

R*is -NR"-, wherein R* links D to F, wherein R" is selected from H or lower

alkyl;
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AA" is one or nore nenbers independently selected fromthe group

consi sting of natural am no acids and unnatural a-am no aci ds,

wherein (AA5c is an enzymatically cl eavabl e peptide sequence; c is 2,
3, or 4, ois O or 1; and when o is 1, -L3-NH has a structure
selected fromthe group consisting of: HO L4 is selected from
C -Cl10 al kyl, C1-Cl10 heteroal kyl and aryl, any of which may be

strai ght, branched, or cyclic; positively and negatively charged

anmno acid pol ymersis aasnfg@é BdRg Rvmcﬁﬂéielﬁﬁf%lbiéﬁi dr(aﬂéni 4anaRh prodieRel hrﬂi 4
does not conprise a carboxylic acyl group directly attacﬁed to the

Nt er ni nus ofarqiaingd josformagiclopropyl ringt i s a member sel ected fromthe
group consisting @f m@JIzeXn&rd%}ﬁ%ﬁéﬁﬂiéf'%ﬂi c’éxt Bg%gﬁ@&% wifhGRED; eremX is

N- hydr oxysucci ni m de ester-contdi ning oups an
ant i body, an@abgmﬁQQ or COOR29, wherein R29 is a nenber selected from

00 2. The p any one of clains 1,
A

wherein L4 conprlses a poly g ycol noi ety. 3. The
conmpound of claim2, wherein the pol yet hyl ene gl ycol npiety contains

3-12 repeat units.
o
c H (4]

wherein
AA' is one or more members independently selected from the group
. consisting of natural amino acids and unnatural c-amino ecids, wherein (AA'). is an
enzymatically cleavable peptide sequence;
cis2,3, or4;
oisOorl;and

when o is 1, -L’-NH- has a structure selected from the group consisting of;

HNE“

b

0

.

L* is selected from C;-Cyo alkyl, C,-Cg heteroalkyl and aryl, any of which may be
straight, branched, or cyclic; positively and negatively charged amino acid polymers; a
polymer; and combinations thereof, wherein L* does not comprise a carboxylic acyl

group directly attached to the N-terminus of (AA')C; and
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4. The conpound of claim 3, wherein the polyethylene glycol noiety
contains 2-6 repeat units. 5. The compound of claim4, wherein
t he pol yethyl ene glycol noiety contains 4 repeat units. 6. The
conmpound according to any one of claims 1 to 5 wherein (AAI)Cis a
pepti de sequence cl eavabl e by a protease expressed in tunor tissue.
7. The conpound of claim®6, wherein the protease is a | ysosonal

prot ease. S. The conpound according to any one of clains 1 to 7,
wherein c is 2 or-s3 JoiVialo o 1
to 8, wherein theXaFrslaglggIg%rg&?gr?l (A A ﬂ-&%&{ g(?g%é i isé%lg@ﬁfeogo grﬁllld%rﬁg
moi ety i's selfenctiernl groyns, Naeydgrxosyscivbnidé aterwgnt@ﬁmngﬂnwnom groupsqnd adi t
Cys, dn, 4d 29 ¥s 2P Thr, Tip, Tyr,
and Val . ldntﬂgf% m#h%cgpeggﬁd ‘gg%{gffﬂ&l{ ng%tn(])(l'gﬂlmBr Se(?r?éédof “jaims 1 to
9, wherein (AAl)c is a peptlde equence s@l ected fromthe group
consisting of Val-Q Val - Lys, || Phe-Lys, s-Lys, Ala-Lys, Phe-Ct,

Leu-Gt, Ile-Gt, & Ct, Phe-Aa. Ph NSyl - Arg,

Phe- N9- ni tr o- Ar g, he- Lys\ Dy/Phe-PRe\Lys, 4 y-Phe-Lys,

Leu- Al a-Leu, Ile-Aly Val - - Val , a-jeu- Al a-Leu (SEQ I D NO
1), 0-Al a-Leu-Al a-Leu (SEQIDNOOZ) and d y9Phe-Leu-Ay (SEQ ID NO
3). 11. The conpound according to claim10, wherein (AAl)c is
Val -Cit or Val-Lys. 12. The compound of claim1l, wherein F

conprises theg strygdiue nuﬂ%cg%aﬁﬁéoﬁgvo\ggéf%ﬁ{sq' 5521# (s,orﬁ L gcf ed

fromthe 1gr oup consisting o oound of
cl ai m 12olyathzlens glycatmoteinypri ses the structure:

3. The compound of claim 2, wherein the polyethylene glycol moiety contains 3-12
repeat units.

4, The compound of claim 3, wherein the polyethylene glycol moiety contains 2-6
repeat units.

5. The compound of claim 4, wherein the polyethylene glycol moiety contains 4
repeat units.

6. The compound according to any one of claims 1 to 5, wherein (AA'). is a peptide

sequence cleavable by a protease expressed in tumor tissue.

7. The compound of claim 6, wherein the protease is a lysosomal protease.
8. The compound according to any one of claims 1 to 7, wherein ¢ is 2 or 3.
9. The compound according to any one of claims 1 to 8, wherein the amino acid in

(AADclocated closest to the drug moiety is selected from the group consisting of: Ala, Asn, Asp,
Cit, Cys, Gln, Glu, Gly, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.
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R24 R24 724 1 IINO -CN+1 " c |l / R 24 RR4 RR4 AAFN --C_ R24

wherein each R24 is a menber independently selected fromthe group
consisting of H and | ower al kyl. 14.The conpound of claim 12, having

the structure: or

10.  The compound according to any one of claims 1 to 9, wherein (AA "), is a peptide
sequence selected from the group consisting of Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys,
Phe-Cit, Leu-Cit, lle-Cit, Trp, Cit, Phe-Ala, Phe-N9~tosyl-A.rg, Phe-Ng-nitro-Arg, Phe-Phe-Lys,
D-Phe-Phe-Lys, Gly-Phe-Lys, Leu-Ala-Leu, Ile-Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Leu (SEQ
ID NO: 1), B-Ala-Leu-Ala-Leu (SEQ ID NO: 2) and Gly-Phe-Leu-Gly (SEQ ID NO: 3).

11.  The compound according to claim 10, wherein (AA'). is Val-Cit or Val-Lys.

12.  The compound of claim 1, wherein F comprises the structure:

1
e
gmgc_h‘,Q_/ o

wherein R* is selected from the group consisting of H and lower alkyl.

13.  The compound of claim 12, wherein -F- comprises the structure:

R24 R4 Fl224

S

o LT
© ém

wherein each R* is a member independently selected from the group consisting

of H and lower alkyl.

14. The compound of claim 12, having the structure:
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15. The conpound of claim 12, which is selected fromthe group
consisting of: wherein X1 is Cd or Br, and Ab is an anti body, or
fragnment thereof. 16. The conpound of claim 1, conprising the
structure: or 17. A conmpound sel ected fromthe group consisting of:
or wherein each b is independently an integer fromO to 20, and
wherein Ab is an antibody, or fragnment thereof. 18.The conpound of

claim1, which is selected fromthe group conS|st|ng of : Hil---/N
CO,CH3
X—FL4HAA N Rs'
ey
X

or

et O

15.  The compound of claim 12, which is selected from the group consisting of:

COMo

o
AbW\)LN/‘VO\/\O/\/O\/\Q/\iNNN\J\N‘ﬂ\@\’ t o z
A 0 O Ne oy N o
T ey
N

O N

] o ] = —~X
Abmvu/\«vwow«\»wwu&;@, B
A~ o N b,
RO

COMe
0 o e —X!
Abm\j\N/‘\/O\/NONO\/\Q/\/LN/\/N\E)L-N "\@\, | 4
A~ © O Mo~ N
\fr ¥ Com N
[*
o r,
COsMe
~X
"'-N\)LN/\,O\/\O/\VO\/\.O N/\/N\)L \@\, |
N-s./“\ o N
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N :HTh HI;FIN, y “0-/- j 00 OHNO LiO....) FIN'

0*Ab PH ---') FIN
YMO-r) 0 O O HNCA 006)-- - 14H2

NH,
CO,Me
O 0 = X
AbM\/lLN’\’Nz)LN N©\, I o $
= 0 0N~y N
O b i
Oy N
N CO,Me
0 0 = X
Ab s A ~ NG NO\’ | oN T
=_ 0 O N~y N
g %@Oww
O o ]
OLN
ﬁ/
N
o 0 X
Ab“""’v‘LNNNg‘kNdN@\, I ° ) |
=y o] O*(r)r‘N*/‘NJ‘O N ; o
e ma
and
NH,
o o) =X
R s A DI e =
AL 0 O N~ Rty
O [ o 7 O\/\ -
0

~Z

wherein X! is Cl or Br, and Ab is an antibody, or fragment thereof.

16.  The compound of claim 1, comprising the structure:

H3002C C H3

X4—€L4 )_( AAI)_NH
¢
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FIND 0"--4AAAA13 and O HND OA-...vvAb wherein X1 is d or Br,
and Ab is an antibody, or fragnent thereof. 19. The conmpound of claim
1, selected fromthe group consisting of: and wherein Xl is O or
Br, and Ab is an antibody, or fragnment thereof. 20.The conpound of
claim1, having the structure:

or

17. A compound selected from the group consisting of:
0

HN—Cit—VaIMIWAb :
b

HN—Cit—Val— PEG7\ m Ab
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0-"-)LN 4 6H3 CH3 OHN O r;1 OCH3 wherein XI is C or Br, and Ab

I's an anti body, or fragnment thereof. 21. A conpound having the
structure X4(L4)p H wherein D has the structure

or

o]

4

Y=o
/
D""f:

wherein each b is independently an integer from 0 to 20, and

wherein Ab is an antibody, or fragment thereof.

18.  The compound of claim I, which is selected from the group consisting of

CO,Me 8 H Wo;f ;p
S5 7
Ioaae ¥, e i

)\ NH; L/.j
o=

176
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Xis 0; Zis selected fromO and NH;, Rl is C(0)2R8, wherein R8 is

|l ower alkyl; R2is lower alkyl; and R3is -0- and is linked to H;

R4, R4, Rs and Rs' are nenbers independently selected fromthe
group consi sting of hydrogen, OR15, and -0(CH2)2NR1sR16 wherein R15
and R16 are independently selected from hydrogen and | ower al kyl; R6
is a single bond which is either present or absent and when present

R 6 and R7 are joined to forma cyclopropyl ring; and R7is
CH2- X1 or -CH2- joined in said cyclopropyl ri with R6, wherein X1

i s hal ogen, X4 is a nmenber sele dgr d:iﬁ? group consi sting of
mal ehni de- cont ai ni ng functional grou oxysycci ni m de

ester-contai ni ng funct

gXoups 4 an ntho&Wm/aqur§ R 29 or
COOR29, wherein R29 ¢

ber selkgcted fromO00 5
HIN

o] 0
N" O L/
N O)\QQ O%NHz 5 HN—7

war Ab

and

wherein X' is Cl or Br, and Ab is an antibody, or fragment thereof.

19.  The compound of claim 1, selected from the group consisting of:

CO,Ms
o = —X1
AMN’\’O\/\OND\/\O"\)LNNN‘;‘)LN \©\’ ; a N, H
e OY"\/\]IQ*Q N y 1
o
S
"
N
coMe
@ o ) = X
AMNNO\/\OM\/‘O’\J\NNN\E)LN N l a ™ $
o~ ] UIN\/\NJ\O
1

Ab‘w/"L o O g O™ /\/N\)j\ ‘{ \@\/
N (&) N

and
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L4 is selected fromCl-Cl0 al kyl, Cl-Cl0 heteroal kyl and aryl, any of
whi ch may be straight, branched, or cyclic; positively and negatively
charged am no acid polyners; a polyner; and conbi nations thereof; p
is 0Oor 1; His an in vivo cleavable Iinker and conprises the
structure: wherein nl is an integer from1l - 10; n2 is 0, 1, or 2;
each R24 is independently hydrogen or lower alkyl; and | is either a
bond or: R24R24 0 wherein n3is 0 or 1 with the proviso that when
n3is 0, n2is not O0; and n4 is 1, 2, qu 3, wherein when | is a bond,
nl is 3 and n2 is 1, Dis not

Abnh)LN/\,O\/\OND\/\O /\,N\)L /d \©\/

CO.Me

= —X

0 \/'\.
Mo N OMe
o b

wherein X! is Cl or Br, and Ab is an antibody, or fragment thereof.

20.  The compound of ¢claim 1, having the structure:

E 1

wherein X' is Cl or Br, and Ab is an antibody, or fragment thereof.

21. A compound having the structure
Xt —Lhy~H———>D
wherein

D has the structure

R
N R#

RS

Xis O,

Z is selected from O and NH;

R' is C(O),R®, wherein R® is lower alkyl;
R? is lower alkyl; and

R? is —O- and is linked to Hj

178



or where Ris Me or CH2- CH2-NMe2. 22. The conpound of claim 21,
wherein the substitution on the phenyl ring is a para substitution.
23. The conpound according to any one of clains 21 or 22, wherein ni

is 2, 3,

or 4. 24. The conpound of claim 23, wherein n, is 3. 25.

The conpound according to any one of clains 21 to 24, wherein n2 is
1. 26. The compound of claim 25, wherein | is a bond. 27. The
conpound of claim25, wherein n3is 0 and n4 is 2. 28. The conpound

according to any aﬁeR‘bfRfcdnalm%saraﬁaeﬁleeraﬂmdewa@élﬂy@ellsét&pﬂmIﬂfe%so he

structure

4. 30. The caﬂ%ﬁyﬁa%hydqua%

The co:g) d of cl ai mg ” wherein n, is 3, or
%&@Hﬁlﬁ& Rs 3. 31. The

conpound accor di n@h&&nfiﬂ‘i’axﬂf’fe"’9&uﬁ‘deﬁén'&&tl%%el@éte@ﬁmn‘h?@rb@éﬁnﬁmr%l'i S
i ndependent |y sel egt ed_from CH3 and

is a single bond which is c1thcr present or absent and when present R® and R’
are joined to form a cyclopropyl ring; and

R’ is CH,-X' or —CH,- joined in said cyclopropyl ring with R®, wherein X' is
halogen,

X* is a member selected from the group consisting of maleimide-containing
functional groups, N-hydroxysuccinimide ester-containing functional groups and an
antibody, and is R*® or COOR?, wherein R® is a member selected from

) O

=

X
N

| N and \ N

0 0
L*is selected from C;-Cg alkyl, C;~Cio heteroalkyl and aryl, any of which may be
straight, branched, or cyclic; positively and negatively charged amino acid polymers; a
polymer; and combinations thereof;
pisCGorl;
H is an in vivo cleavable linker and comprises the structure:

C(R?H,

R24 R24 R
éjﬁ&;“@i \’rpq\l/ \r“ae

wherein
n; is an integer from 1 — 10;
nxis 0, 1, or 2;
each R* is independently hydrogen or lower atkyl; and

1is either abond or:

179



32. The conpound according to any one of clains 29 or 30, wherein

each R24 is hydrogen. 33. The conpound according to any one of
clainms 21 to 26, wherein H has the structure: 34. The
conpound of claim 33, wherein nl is 3. 35. The conpound of
claim 33, wherein each R24 is independently selected from CH3 and
hydr ogen. 36. The conpound of claim 33, wherein H conpiises
the structure: Me R24 37. The conpound of claim 33, wherein H
conpi i ses a geninal dimethyl subsgit uti ogs 38. The conpound of

claim 37, wherein each R24 is ind pendenrly hydrogen or |ower al kyl.
39. The conpound according to_an ne ofl cl ai 21 to 38, wherein D
is a cytotoxic drug. 40}%5K% ording to any one of
claims 21 to 38, wherein L4 conrpri t:hyl ene gl ycol noiety.
41. The conpound of claim40, wherei gt hyl ene gl ycol noiety
contains 3-12 repeat units. 420 The corpound of claim 41,
wherei n the pol yethylene glycol noiety contains 2-6 repeat units.

43. The conpound of claim 42, wherein the polyethylene glycol noiety
contai ns 4 repeat wheipingy is 0 or 1 with the proviso that when n3 is 0, n; is not 0; and

ngisl, 2,0r3,
wherein when Iis a bond, ny is 3 and ny is 1, D is not

HeC CO,CH,

OR

_cl
s OR
Ho” N N [ﬁjgi::g

where R is Me or CH,- CH>-NMe,.

22.  The compound of claim 21, wherein the substitution on the phenyl ring is a para

substitution.
23, The compound according to any one of claims 21 or 22, wherein ny is 2, 3, or 4.
24.  The compound of claim 23, wherein nj is 3.

25.  The compound according to any one of claims 21 to 24, wherein np is 1.
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44. The conpound of claim 21, having the structure: 45. The conpound
of claim2l, having the structure: CO2CH3 [-13C CH3 R24 R24 R24 0 HN

>X NNAOv7 N1 N 21 R24 OR24

26.  The compound of claim 25, wherein I is a bond.
27.  The compound of claim 25, wherein n; is 0 and ny4 is 2.

28.  The compound according to any one of claims 21 to 24, wherein H comprises the

structure

C{R™)
Rr2 RM R24 R# R R2 O

| |
g % x N N
n; N T
R O R24 R24 R24

24 Ra4 o]

29.  The compound of claim 28, wherein n, is 2, 3, or 4.
30.  The compound of claim 28, wherein n; is 3.

31.  The compound according to any one of claims 29 or 30, wherein each Ryq is

independently selected from CHj; and hydrogen.

32.  The compound according to any one of claims 29 or 30, wherein each Roq is

hydrogen.

33.  The compound according to any one of claims 21 to 26, wherein H has the

structure:

C(R*)3
g o glq24 R R O
5 n] N/N N
R24 R24 Fl{24
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46. The conmpound of claim 21, having the structure: wherein PEGis a
pol yet hyl ene gl ycol noiety and XI is CI or Br. 47. The conpound of
claim 21, having the structure: wherein XI is C or Br, and Ab is an
anti body, or fragnment thereof. 48. The conpound of claim 21, having a
structure selected fromthe group consisting of: oNH Ab NAo 1

34.  The compound of claim 33, wherein n; is 3.

35.  The compound of claim 33, wherein each R* is independently selected from CH;

and hydrogen.

36.  The compound of claim 33, wherein H comprises the structure:

Me
o I Me Q
xw N
S N
0 R24

37.  The compound of claim 33, wherein H comprises a geminal dimethyl substitution.

38.  The compound of claim 37, wherein each R* is independently hydrogen or lower

alkyl.

39.  The compound according to any one of claims 21 to 38, wherein D is a cytotoxic

drug.

40.  The compound according to any one of claims 21 to 38, wherein L* comprises a

polyethylene glycol moiety.

41.  The compound of claim 40, wherein the polyethylene glycol moiety contains 3-12

repeat units.

42.  The compound of claim 41, wherein the polyethylene glycol moiety contains 2-6

repeat units.

43,  The compound of claim 42, wherein the polyethylene glycol moiety contains 4

repeat units.
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184 wherein X1 is C or Br, and Ab is an antibody, or fragnent

t hereof. 49. A conmpound having the structure X414-H (0), D wherein D
has the structure R2 Xis 0; Zis selected fromO and NH, Rl is
C(0) 2R9, wherein RO is |ower alkyl;

44,  The compound of claim 21, having the structure:

ch COgCHg,

24 R4
(R™)aC R24 R24R24 RZ“ R24R24 oHN ~ “\/{
\bgn/l SN J]\0 XN
R2 24 R24R24 |24 Z R5
R24
=Y
T s
-t

R24R24 0 o R24 R24 R24

or

45.  The compound of claim 21, having the structure:

CO,CH,

R4'
O Hs R24 R qu 0
/

s} R24 }’/\ 5
R

R4' 4
R
x4 o GHa Rm R} Rz" Q E§
\U'4]‘P ];i|3 /\\ Rs'
R24 R24 /

or

~
24

46.  The compound of claim 21, having the structure:
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R 2 is lower alkyl; and R3 is a nenber selected fromthe group

consi sting of (=0) and OR11, wherein R11 is a nenber sel ected
fromthe group consisting of C(0)OR12 and C(0) NR12R13 i n which

R12 and R13 are nenbers independently selected fromH, Cl1-Cl0 al kyl,
Cl - C10 heteroal kyl and aw, wherein R12 and R13 together with the
nitrogen or carbon atomto which they are attached are optionally
joined to forma substituted or unsubstituted heterocycloal kyl ring
system having from4 to 6 nenbers, optionaklygccontg,ning twp or nore

heteroatons; R4 links Dto H R6 is a gl g~bond yhith is

ei ther present og aﬁsentoandacv\hﬁh: Hagent oRoaRen\ R7 joined to
form a cycl opr opyfee PD%’ \N,tvg)ff?\}s A1; W‘@—Q- joined in
sai d cycl opropyl ring#w.t , ergin >@Hai s hal qgéw; LI is a
self-inmol ative linker; mis 0; X4 is® nenber selected

fromthe group consisting of mal ei mde-containing functional groups,
N- hydr oxysucci ni m de ester-containing functional groups and an

anti body, and is R29 or COOR29, wherein R29 is a nenber selected from
00 CO,CH, !

HiC 1
H:E ?/X OIN\
CH;, AN
Xt ! HHG, CH:D ,D
E
e (},, ]27]‘ : @AN’NTR(N’[LO AN
R2R! — o ¢ ‘n/\o
o

CH,

wherein PEG is a polyethylene glycol moiety and X' is Cl or Br.

47.  The compound of claim 21, having the structure:

© 9

COMe 1
= -
Ab O™, 8} 0. N}}ﬁi O™
O I I a N
‘%.g/\/ \©\fN—N\'%<’rN\/\T/u\O M@ ]
o o
wherein X' is Cl or Br, and Ab is an antibody, or fragment thereof.
48.  The compound of claim 21, having a structure selected from the group consisting

of:

N/
! »

Ab"Mk/\ONO"‘/\ONO‘/\O

CO,Me
= \\—X1
| o™ \
5 /O)QN.N%NJKOE T .
o | ND’ .
C %

COMe i
Z/X

Ab.

NH.
"“-\n/\/o\./\o/\/o\/\o/\/o | O
I A
o |
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L4 is selected fromCl-Cl0 al kyl, Cl-Cl0 heteroal kyl and aryl, any of
whi ch may be straight, branched, or cyclic; positively and negatively
charged am no acid polyners; a polyner; and conbi nations thereof; p
is 0or 1; and His an in vivo cleavable |inker and conprises the

structure: wherein each R24 is a nmenber

i ndependently selected fromthe group consisting of hydrogen and

| oner al kyl . 50. The conpound according to any one of clains
49, whergyn D is a cytotoxic drug. 51. The conpound accordi ng
to any one of clainms 49, wherein L4 conprises a kayethylene gl ycol
noi ety. 52. The conpound of claim51, whe '|fﬂﬁ%§ pol yet hyl ene
gl ycol noiety contains 3-12 repeat uni Sﬁ o™ Jhe conmpound of
claim52, wherebn the polyethylene#giz%ﬁijﬁbh ains 2-6 repeat
units. ‘ 53,0 wher ei n %Yﬁ‘yrene
gl ycol noiety contains 4 repeat units. 55. The conpound of

claim49, having the structure: 0 O0- \ HWMW-0 HN(Ab 00 NY
wherein X’ is Cl or Br, and Ab is an antibody, or fragment thereof.,

49. A compound having the structure

X' —— (L —H—(L")y—D
wherein

D has the structure

R2
R1
\
HN
- ()
R3 RS
N R* RY
T
N\ N R*
c T
N, -
or X FA

Xis O
Z is selected from O and NH;
R' is C(0):R’, wherein R is lower alkyl;
R? is lower alkyl; and
R? is a member selected from the group consisting of (=0) and OR",
wherein
R is a member selected from the group consisting of C(O)OR'? and
C(O)NR"R" in which
R'? and R" are members independently selected from H, Cy-Cg alkyl, Ci-
Co heteroalkyl and aryl, wherein R'? and R™ together with the nitrogen or carbon

atom to which they are attached are optionally joined to form a substituted or
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O HN\O_rTh \-O HNON O wherein Ab is an anti body, or
fragment thereof. 56. A conpound of the fornula Xis 0; Zis selected
from0O and NH, RL is C(0)212.8, wherein BY is lower alkyl; R2 is

| ower al kyl; and R3 is a nenber selected fromthe group consisting of
(=0) and R1', wherein

unsubstituted heterocycloalkyl ring system having from 4 to 6 members,

optionally containing two or more hetercatoms;

R* links D to H;

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

R’ is CHy-X! or ~CH- joined in said cyclopropyl ring with RS, wherein X' is
halogen,

L!is a self-immolative linker;

mis O;

X*is a member selected from the group consisting of maleimide-containing

functional groups, N-hydroxysuccinimide ester-containing functional groups and an antibody,

and is R or COOR?, wherein R* is a member selected from

0 0
gRReSve
[
N
0 O .

L* is selected from C;-Cyo alkyl, C;-Cyo heteroalkyl and aryl, any of which may be
straight, branched, or cyclic; positively and negatively charged amino acid polymers; a polymer;
and combinations thereof

pisQor1;and

H is an in vivo cleavable linker and comprises the structure:

T24 o O
G
N
Aoy
| R24
R24

where qis 0, 1,2, 3, 4, 5, or 6; and
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R' is a nmenber selected fromthe group consisting of di phosphates,
tri phosphates, P(0)(0R12)2, C(0)OR12 and C(0) NR12R13 i n which

R12 and R13 are nenbers independently selected fromH, Cl-Cl10 allcyl,
Cl- 00 heteroal kyl and aryl, wherein R12 and R13 together with the
nitrogen or carbon atomto which they are attached are optionally
joined to forma substituted or unsubstituted heterocycl oal kyl ring
system having from4 to 6 menbers, optionally containing two or nore

het er oat ons; R6 VBeréin gadﬂgizelstamwina ehdi:nﬁjr Eén&&dm&m@fgrda
absent and when gﬂesent RP and R7 are joined to forma cycl opropyl

ring; RFopgstoges xydregenagdfower gkrled in said cyclopropyl ring with RS,
wherein X1 is halogen; R4 is O(CH2n NR242, -5

| c wherein nis an integer fromlto 20 and R24 and R25 are

i ndependent | y0sel €k eanporeshackerding takiane of claims 49 57herein B ig o aysolonid dofe.
claimb56, wherein R4 is O(CL-11). N(CH3) 2. 58. The conpound
according to any one of clains 56 to 57, wherein le is absent and R7
is CH -X, whérei fhegonipou acghrdingto Bry.one of claims 39, whekein Ebenpupuisek a

accordlggh%gyﬁﬂ¥]9&§n9%3§lains 56 to 58, wherein the conpound has the

foll ow ‘A pharmaceutical formulation conprising a
conpound according to any one of

52.  The compound of claim 51, wherein the polyethylene glycol moiety contains 3-12

repeat units.

53.  The compound of claim 52, wherein the polyethylene glycol moiety contains 2-6

repeat units.

54.  The compound of claim 53, wherein the polyethylene glycol moiety contains 4

repeat units.

55.  The compound of claim 49, having the structure:

0o © —\ Ab
HN—{(_wb—J[_ p— _\k—o HN—{TU
o) o)
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clainms Ito 55 and a pharmaceutically acceptable carrier.

c 0 — Ab
HN o/ /" \_g HN*\(\W
/0 o)

t
H

wherein Ab is an antibody, or fragment thereof.

56. A compound of the formula

N R
)_/\
X -
Xis O
Z is selected from O and NH;
R'is C(0)2R?, wherein R® is lower alkyl;
R? is lower alkyl; and
R? is a member selected from the group consisting of (=0) and OR"},
wherein
R'! is a member selected from the group consisting of diphosphates,
triphosphates, P(O)(OR'%),, C(0)OR'? and C(O)NR'?R}? in which
R and R" are members independently selected from H, C;-Cyg alkyl, C;-Cio
heteroalkyl and aryl, wherein R'? and R*? together with the nitrogen or carbon atom to
which they are attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally containing two or
more heteroatoms;
R is a single bond which is either present or absent and when present R® and R7 are
joined to form a cyclopropyl ring;

R’ is CHp-X" or —CH,- joined in said cyclopropyl ring with R®, wherein X' is halogen;
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R*is O(CH,),NR¥R?, wherein n is an integer from 1 to 20 and R* and R*® are

independently selected from lower alkyl.
57.  The compound of claim 56, wherein R* is O(CHz).N(CHs),.

58.  The compound according to any one of claims 56 to 57, wherein R® is absent and

R’ is CH,-X!, wherein X'isF, Cl, or Br.

59.  The compound according to any one of claims 56 to 58, wherein the compound

has the following formula:

/ O\/N\
o) O

60. A pharmaceutical formulation comprising a compound according to any one of

claims 1 10 55 and a pharmaceutically acceptable carrier.
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