 ANTI BODY- DRUG CONJUGATES AND METHODS OF USE CROSS- REFERENCE TO
RELATED APPLI CATIONS This application clainms the benefit of U S
Provi sional Application Serial No. 5 60/720,499 filed on Septenber
26, 2005 , the benefit of the earlier filing date of which is hereby
clainmed under 35 U . S.C. 119(e), and the entire content is

i ncor por at ed weemevmsessy ref erence. FI ELD OF THE | NVENT [PORUS2006/037793
The present invention provides antibody-drug conjugates that are
cleaved in 10 vivo. The anti body-drug conjugates can form prodrugs
and conj ugat es OfANMBOD¥DREG (RACHEXTIA KD MEFHODYBHTUISBN

Many therapeutic agents, particularly those that are especially
effective in cancer chenntherapy often exhlblt acute tOXICIty in
vivo, especially bggi RE A as
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t her apeut $%7284 d om Septamber ?éf309§) dht henefirof thaepslier Gling dgte@Ewhiclyls) e f or

greater efdstipatasr398I9NSY 1194)Dind @Rlchifre 80Hknbis HREpQ@ASEhekdin B3h e
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pl asma. Addition func 0 ounds
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mai nt ai ni ng acceptabl e therapeutic activity levels. The search for
nore sel ective cytotoxic agents has been extrenely active for 25
many decades, the dose |BMKGROUNDOE THE 11 undesi rabl e

activity of the CYI@IQ&ﬁﬁérﬁb%utﬁr&géﬂﬁrlﬂaﬁicu lf&ld&iﬁatﬁ@b@@m@l@%ff&iwélhe maj or
causes of failures in cancer_therap exa CC- 1065 and the

duocar my ciRET HEBCRRBI ofien %E‘b‘éﬁﬂlﬁcé‘ﬁ‘éq“?’/ ”’p‘iﬂ‘f"e???ecéf’yi' Bns giaaw and
CC- 1065 Wascokd! toxlcity, 30 well ecthiohio Bardhd @ﬂhaﬁmsg&i ek Bush high 230Gy day t he

Upj ohn al..., J Antibi ot 8 Martin et

at, Anti bﬁ%?%ggp'}% 1°%bt'%ei‘§‘§iﬂ3‘“‘* SRRPEe R s 51%""’1155 gfI/K‘(r‘% e“é %%entém 1119

(1981)) amndiculagy froibmabrkgenty Ay desipbledmt grautet effagtimness against tumor cells and a
decrease in the number and severity of the side effects of these products (foxicity, destruction

of non-tumor cells, etc.). Another difficulty with some existing therapeutic agents is their
20 less than optimal stability in 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
25 many decades, the dose limiting toxicity (i.e. the undesirable activity of the cytotoxins on
normal tissues) being one of the major causes of failures in cancer therapy. For example,
CC-1065 and the duocarmyeins are known to be extremely potent cytotoxins.
CC-1065 was first isolated from Streptomyces zelensis in 1981 by the Upjohn
Company (Hanka et al., J. Antibiot. 31: 1211 (1978); Martin et al., J. Antibiot. 33: 902
30 (1980); Martin et al, J. Antibiot. 34: 1119 (1981)) and was found to have potent antitumor

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



and antimcrobial activity both in vitro and in experinental aninmals

(Li et al., Cancer Res. 42: 999 (1982)). CC- 1065 binds to

doubl e-stranded B-DNA within the m nor groove (Swenson et at, Cancer

Res. 42: 2821 (1982)) with the sequence preference of 5'-

d( A/ GNTTA)-3' and 5 -d(AAAAA)-3" and al kylates the N3 position of the

3' -adeni ne bywo tg7/@38Es | ef t - hand unit present in the nucgasiies3ties | ey

et at, Science 226: 843 (1984)). Despite bits potent and broad

antitutnor activity, CC- 1065 cannot be used in hunans because it

causes deHZped(1d8x}t RCHP6Rhipdsrie dmbit-afrandei BYBINS\. within the minor groovivany

anal ogues iVl ob. 0 FAs are known
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and publ i shed PCT %‘aﬁ%w%%ma%‘@f iRt ﬁ]ﬁﬂmcgrﬁ]éﬁn%ml@a&n
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4, 912,19127.35-: 1438 (1996); and Bipese ak, chern fev. &TsB7{08Tsed on t he devel opnent

of new therapeuti CA%SB%%?@%%?I@&?%g}a%&,E?& B%rp?ég%fgcri EB}%Q%P&%C—I%S

conpounds that are Capa converte 0 (active
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is convers refe conf i ne; site of action or
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ti ssues However, enerUpgshadompay @rhemptiaihRamibacalstbetbatiivedh freparing

characterized. b stabili i l,00 n ,
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25t he prouddgd2.e¥ach the desired sites within the patient's body.

Bristol -Mers Squi @Qcﬁ&%aQQQ%éu%%n H‘é'ﬁgwlefdﬂh@ﬁt o&‘}{é@ﬁg}gﬁhﬁc agents

enzyne-cl eavabl e antitunor drug conjugates. See, ftor exarrpfe, u.

Pat ent NoWhigh 319 i thifigrm qﬁﬂr%dntsatcemoup&d &re sanable ahbeirgisenyzsd to drugs

OXY CapPongktive therapeutic compoundsHA 3ivh byfcetsRin Shdnfical AasizPnbal ML tons of

appli catltgns U S. Pat. '%‘?églofre 003/ 0096743 and

eir structure. For purp ucing toxicity, this conversion is preferably confined fo

S.

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
25  the prodrugs reach the 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 LS, Pat. Appl, 2003/0130189, which describe p-aminobenzylethers in drug delivery agents.

The linkers described in these applications are limited to aminobenzyl ether compositions.



30U.S. Pat. Appl. 2003/0130189, which describe p-am nobenzylethers in
drug delivery agents. The linkers described in these applications are
limted to am nobenzyl ether conpositions. O her groups
have al so described |inkers. See for exanple de Goot et at, T. Meud.
Chem 42, 5277 (1999); de G oot et at J. Og. Chem 43, 3093 (2000);
de G oot et atg20dvosgvbsl. Chem 66, 8815, (2001); WO 02/r@33$8@03Cax | et
at, J. Med. Chem Lett. 24,479, (1981); Dubowchik et at, Bioorg &
Med. Chem Lett. 8, 3347 (1998). These linkers include 5 am nobenzyl
et her spacer, el or@@&@@u@dtﬁ%m@r&ﬁnﬁﬁsm Sa&fbr egeﬁipiezlaﬁimnetszpafcer
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drug and I nked such
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cyt ot oxi CsidfiddGSuche. The(ns@aiiRhitn a8R&YdFBokLneds: I €educt i ve means in
vivo, releasing an active drug noiety fromthe prodrug derivative.

One enbodi nent is an anti body-drug conjugate that includes an

ant i body 25 having specif'm RVIQFAIHE E9EENTION t ype of tunor; a

drug; and a |inker_.cou ar is
p’ll“,hgg gce O 1&)1'hrf.efi urmrt?oo ﬂgmgocg I%thyw Ié]tﬁe&rh 51

cl eavable in the rug co ugat e
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means i vivo, releasing an active drug m01ety from the prodrug derivative.

One embodiment is an antibody-drug conjugate that includes an antibody
25  having specificity for at least one type of tumor; a drug; and a linker coupling the drug to the

antibody, The linker is cleavable in the presence of the tumor. The antibody-drug conjugate

retards or arrests growth of the tumor when administered in an amount corresponding to a

daily dosage of 1 pmole/kg or less. Preferably, the antibody-drug conjugate retards growth

of the tumor when administered in an amount corresponding to a daily dosage of 1 pmole/kg

30  or less (referring to moles of the drug) over a period of at least five days. In at least some



WO 2007/ 038658PCT/ US2006/ 037793 enbodi nents, the tunor is a
human-type tunor in a SCUD nouse. As an exanple, the SOD nouse can be
a CB17. SCI D nouse (avail able from Taconi c, Germant own, NY).

The invention also relates to groups useful for stabilizing

t herapeutic agents and markers. The stabilizing groups are sel ected,
for exanpl e, wonobvmsess cl earance and 5 netabol i sm of tlreTivh®i@pEn i C
agent or marker by enzynes that may be present in blood or non-target
ti ssue. The stabilizing groups can serve to bl ock degradation of the
agent or e{ﬁﬁb@ﬁ%m@]g}ﬁ iR i thaRGipe i.'uﬂllgpilh@.\SFd:b mguse! Aesn ghiyple,died SCID )
characteristics,o ent or narker or. anple t ncrease the
sol ubi | i t%oU5¢ AP g2 gﬁﬁ%ﬁﬂd‘m&?e é@@é%&%ggo?lﬁ?égﬁn%%ogﬁa@%n properties
of the conpound. Theinsé¢ntibn hlszielas Hrooups wwelyl fal bilizivg teweapeuinagealgent or
mar ker' s 10st abi | it L [ ' I £ ar or
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is a drugnarsrendmayalsp ag ipERding ohes physisalshErdsisies ohibr agsht 4 cally

reactive {ua6HLH0Rahcr@iOHPsolibRitfoflthiehbanabr 1§ BattaseIRd Rgtegdiohr om t he
group consli stin

of a prinary or,. secondary anine dr oxyl ,
sul f hydr yMopegiss %Wwpwa-gﬁw&%ﬂ‘aﬁa SRR TP Ve B Rt of meckers ynbol
LI repr esedbtisy @uisitdragetin Bitdesd fosreula@ias aon-ishereedfoins an i nt eger of O,
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having a structure according to any of Formulas 1-3:

x4—[—-GL“)p—F—GU)n+D o

XA —H—C D
: ' 2
xt-0 30
15 ) : 3)
wherein the symbol D is 2 drug moiety having pendant to the backbone
thereof a chemically reactive functional group, said functional group selected from the group
consisting of a primary or secondary amine, hydroxyl, sulfhydryl, carboxyl, aldehyde, and a
20 ketone.

The symbol L! represents a self-immolative spacer where m is an integer of 0,
1,2,3,4,50r6.
The symbaol X4 represents a member selected from the group consisting of
protected reactive functional groups, unprotected reactive functional groups, detectable
25  labels, and targeting agenis.
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



protected reactive functional groups, unprotected reactive functional
groups, detectable 25| abels, and targeting agents. The
synbol L4 represents a |inker nenber, and pis O or 1. L4 is a noiety
that inparts increased solubility or decreased aggregation properties
to the conjugates. Exanples of L4 noieties include substituted

al kyl , unsubsto teat@gssal kyl , substituted aryl, unsubst ivicatveth@usybs
substituted heteroallcyl, or unsubstituted heteroal kyl, any of which
may be straight, branched, or cyclic, a positively or negatively

char ged aﬂfﬂqnmiedma@dewmnuteaumm a:&ut&ﬁﬂubéh M&}I!bﬁbéﬁfutdﬂ@fﬂaihg@ﬂitﬂai or

ot her pol suc S eth e [ e nbol s and J

representgﬁfﬁﬁﬁwgmgggﬂﬂ@§%¥ P?ﬂ@%*ﬁg Q“PH¥8W¥%%ﬁﬁﬁﬁrne

';( Qe iEnv(e 8 braocheg) or tyali s phstiivelept ne@mdelymkaeged amip dgépeyrodr, smhigasst ructu { e:
= a drug noiety

havi ng pek@%ﬁ?g %gﬁ&é%uﬁhbgﬁngHmmmSFmasg%%ﬁP%% %@ reactive

functidnal group, ShkeisgmbalniE. el regjesoutinkeest sclewtbddrfomer h@elgr oup

consisting of a priREy &Hn%ﬁ?%‘i‘r%ﬁﬁﬂ s o @ik
car boxyl, aldehyden an&na HSketone ° B& soﬁ% -|nﬁ%6&$% f?%ker; m

is an |nt§§€ﬁm% 1, 2, 3, 4, 5, or 6, F |s a I|nker conprising the

structure:
X4—f—(L4)p—F—(L1)m+D

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

. A
et

AA! is one or more members independently selected from the group

wherein

consisting of natural amino acids and unnatural g-amino acids;
25 ¢ is an integer from 1 to 20;

L% is a self-immolative linker;



wher ei n AA' is one or nore nenbers independently
selected fromthe group consisting of natural am no acids and
unnatural a-amno acids; 25c is an integer from1l1l to 20; L2 is a

sel f-immol ative |inker; 1) is a spacer group
conprising a primary or secondary am ne or a carboxyl functional
group; wher eiwp 20p7/13858 s present, mis 0 and either thecamsmwes 3179313
forms an am de bond with a pendant carboxyl functional group of D or
t he carboxyl of L3 fornms an am de bond with a pendant am ne
functional gr oup of D; L5ea smmedd gmup dgmprising a primary or secondary afninsora | i nker

mb tl
gf t agLe dvg,?ﬁar ﬁ% @unkﬁ %&R%Sﬁ?\pﬁp\ ?%seﬂt ﬁlaiE Q gﬁy ﬂle% tl%%dnegzeufgmg' Ir"rgf’rbe?/
sel ect ed dnrapvdetbiard ‘gﬁmmn@ohf@rbgﬂlrﬁglcf@ﬁnalrﬁf@lpéépéﬂthiw’@aﬁltqf@efoﬁﬂﬁ?@t i onal
groups, %H&@&o%&%ﬁﬁaﬁ&%wﬂﬁe ﬁﬂa&mw}{) offf;0ups, detectable |abels,

and targeting agents. I n one enbodi rren t’he peptide |inker conjugate
conprises the fol | owi ngis§F dict ure: 0 x4441  AAL) (L2 ycii) D 15In

anot her enbodi ne nt t het ;P8 RhueFRerhben KitereMQN otY AbIRoBANER b lo&BSylitRy1
follow ng structu
group directly attached to the N-terminus of (AA")q;
pis0or 1; and
X* is a member selected from the group consisting of protected
10 reactive functional groups, unprotected reactive functional groups, detectable labels, and
targeting agents,
In one embodiment, the peptide linker conjugate comprises the following structure:

O
I
x“——(l.“ M')—(Lz’)-c—{L")'D
P [ o m
15 In another embodiment, the peptide linker conjugate comprises the following structure:

x‘*—(L‘?—(AA')—N—(LS)-D
P [ H [+ .

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

20  of -L*-NH- include structures selected from the following group:



X4--(:41--(AALl)-N41-3)-D pc H In a preferred enbodi nent, L3
conprises an aromatic group. For exanple, can conprise a benzoic acid
group, an aniline group, or an indole group. Non-limting exanples 20
of -12-NH include structures selected fromthe foll ow ng group:
wherein Z is a nenber selected fromO, S and NR23, and

wherein R23 iwo mommessber sel ected fromH, substituted ocTws®ednst7pt ut ed
al kyl, 5substituted or unsubstituted heteroal kyl, and acyl. I n
preferred enbodi nents of the peptide linker, (AAl)c is a peptide
sequence cl eavabl e by a proteag& expressedyd®h tunor tissue. A

preferred protease is a lyso | protea In preferred enbodi nents,
cis an integer from2 to g, cis 2, r 4. In.certain
enbodi ments, the am no aci n (AAl)c r%wated cl osest to the drug

moi ety is selected fromthe 90gtoup consisting of: Al a, Asn, Asp,
Gt, Cs, Gn, Qu, Ay, Ile, Leu, Lys, M Phe, Pro, Ser, Thr, Trp,
Tyr, and Val. In preferred e di ment s, (gh ).1LS a peptide sequence
sel ected fromthe group cqngl ngeof ad -)Ci'en— Val - Lys, Phe-Lys,
Lys-Lys, Al a-Lys, Phe-Cit? it 1 ??t, Trp, Gt, Phe-Ala,

Phe- N9-t osyl - Arg, Phe-N9-rni }ro-Arg, Phe-Phe-Lys, D Phe-Phelys,

A y-Phe-Lys, Leu-Ala-Leu, Ile-Al a-Leu, Val-Ala-Val, Ala-Leu-Al a-Leu
(SEQ ID NO 15 1), P- Al a- Leu- Akd- Leu (SEQ ¢ NGO 2) and

G y-Phe-Leu-Ay (SEQ ID NGO 3 In partic ly preferred

enbodi nents, (AAl)c is Val-Q r Val -Lys; sone preferred
enbodi nents, the peptide H?1 , F, conér\ es the structure: WO
20071038658 : { #"NH

wherein Z is a member selected from O, § and NR?, and -
wherein R? is a member selected from H, substituted or unsubstituted alkyl,
5  substituted or unsubstituted heteroalkyl, and acyl.

In preferred embodiments of the peptide linker, (AAD,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

10 group consisting of: Ala, Asn, Asp, Cit, Cys, Gln, Glu, Gly, Ile, Leu, Lys, Met, Phe, Pro, Ser,
Thr, Trp, 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,
1le-Cit, Ttp, Cit, Phe-Ala, Phe-Ng-tosyI-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-Leu (SEQ ID NO:

15 1), B-Ala-Leu-Ala-Leu (SEQ ID NO: 2) and Gly-Phe-Leu-Gly (SEQ ID NO: 3). In
particularly preferred cmbodiments, (AA")ois Val-Cit or Val-Lys.

In some preferred embodiments, the peptide linker, F, comprises the structure:



Ki a R24 PCT/4JS2006/ 037793 wherein 5R24 is selected fromthe group
consisting of H substituted al kyl, unsubstituted al kyl, substituted
het er oal kyl, and unsubsti tuted heteroal kyl ; Each K
is a nenber independently selected fromthe group consisting of
substituted al kyl, unsubstituted al kyl, substituted heteroal kyl,
unsubsti t ut eavdmomessd | cyl , substituted aryl, unsubst ircuwiismocasybs
substituted heteroaryl, unsubstituted heteroaryl, 10substituted

het er ocycl oal | cyl, unsubstituted heterocycloallcyl, hal ogen, NO2,
NR21R22, NR21COR22, OCONRZ21R22, 0001, anglﬁﬁzg wher ei n

R21 and R22 are independently sele d fro group consi sting of
H,  substituted al kyl, un ubstitutPg;%>k¥L( substituted heteroal kyl,
unsubsti tut ed heteroal kyle, %%iggé {tufed aryl, unsubstihited aryl,
substituted heteroaryl, gnsu

fituted heteroaryl, substituted

het er ocycl oal kyl , unsubstituted Réterocycloal kyl; and a is an integer
of 0,1, 2, 3, or 4. In other preferred enbodi nents, -F-(L1).-
conprises the structure:

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

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,

10 substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NOg, NR?RZ,
NR*'COR*?, 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,
15  substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycloalkyl, unsubstituted heterocycloalkyl; and
ais an integer of 0,1, 2, 3, or 4.

In other preferred embodiments, -F-(Ll)nr comprises the structure:

20
R24 R24 R24

0 ]
Ka i N ‘591
R 0

wherein



20 R4 R24 R24 KaO NI
each R24 is a nenber

r/0-C-N 1.4 R24 R4 R24 0 AA)-N | wherein
I ndependent|y selected fromthe group consisting

of H, substituted al kyl, =substituted al kyl, substituted

heteroal I cyl, and =substituted heteroal kyl. In another aspect, the
i nvention pertains to hydrazine |inker conjugates of the 5structure:
WO 2007/038658 PCT/US2006/037793

each R? is a member independently selected from the group consisting
of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted
heteroalkyl.
In another aspect, the invention pertains to hydrazine linker conjugates of the
5 structure:
XS — )~ H—(L)y—D
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
10 of a primary or secondary amine, hydroxyl, thiol, carboxyl, aldehyde, and a ketone;
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 functional groups, unprotected reactive functional groups, detectable labels, and
15  targeting agents;
L*is a linker member;
pisOorl;
H is a linker comprising the structure:

R24 R4

20
wherein
n, is an integer from 1 - 10;
nzis 0, 1,0r2;
each R* is a member independently selected from the group consisting
25  of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted
heteroalkyl; and



(O)p H(O)mD wherein Dis a drug noi ety having pendant to the
backbone thereof a chemically reactive functional group, said
function group selected fromthe group consisting 10 of a primary or
secondary am ne, hydroxyl, thiol, carboxyl, aldehyde, and a ketone;

LI is a self-imolative linker; mis an integer selected fromO, 1,

2, 3, 4, 5 woBHpesskss s a nenber selected fromthe greapusmiEizshd ng
of protected reactive functional groups, unprotected reactive
}‘pnﬁtlonalnbgroups_, dgt ectabl e | abel s, and 15targeting agents; L4 is a
I nker menber; pis oy ' a |inker conprising th :
c(Rz4)3 Rz4 RR24R24 2221?&3!!%1?%\&1?01?2 ™ ) e structure

R24 R4
PN
i R R

wherein n3 is 0 or 1 with the proviso that when n3 is 0, n is not 0; and
5 ngisli,2,0r3,

wherein when I is a bond, n; is 3 and np is 1, D can not be

OR

where R is Me or CHy- CHz-NMes.
In some preferred embodiments, the substitution on the phenyl ring is a para
10 substitution. In some preferred embodiments, n is 2, 3, or dorn is3ornzisl,.
In certain embodiments, I is a bond. In other embodiments, n3 is 0 and ny is 2.
In various aspects, the invention provides hydrazine linkers, H, that can form
a 6-membered self immolative linker upon cleavage, or two 5-membered self immolative
linkers upon cleavage, or a single 5-membered self immolative linker upon cleavage, ora
15  single 7-membered self immolative linker upon cleavage, or a 5-membered self immolative
linker and a 6-membered self immolative linker upon cleavage.
In a preferred embodiment, H comprises a geminal dimethyl substitation.

In a preferred embodiment, H comprises the structure:

O™ 24 24
R# R R RMR% O

E o i |
N Y Y

2 AW Lol g R24F|{

10



00 20 wherein mis an integer from1 - 10; n2 is 0, 1, or 2;

each R24 is a nmenber independently selected fromthe group consisting
250f H, substituted al kyl, =substituted al kyl, substituted

het er oal kyl , and unsubstituted heteroal kyl; and WO

2007/ 038658PCT/ U52006/ 037793 | is either a bond or:

wherein n3 i sv@zoorvosdkssM th t he provi so that when n3 i s E@rusdoedsrmot O;
and 5n4 is 1, 2, or 3, wherein when | is a bond, nl1is 3 and n2 is 1,
D can not be where Ris Me or CH CH2-NMe2. In sone preferred

enbodi nents, the substitution on the phenyl ring is a pan

10substitution. I n sone preferred di ment.s i is.2 .3, or 4 or ni
is 3 or n2 isPrlerply ndit gr‘ﬁ eﬂ’?%@feﬁeén%fys‘f‘%ﬁ‘ %53&5%05%?.[1%?%5 ot her
enbodi nerlh@epeﬂa&unysa&teamnf@ﬂ #d 2. Ii eertvia pieforisd axspdintests, eadhdoh ¥ent i on

provides hydr ﬁﬂngt er pre elf'r%gl %r‘nbold’iment q—icompnse 3 Mhucture:

5

Preferably, n; is 3. Preferably, each Ras is independently selected from CHs and H.

' In yet other preferred embodiments, H comprises the structure:

Preferably, cach R?* independently an H or a substituted or unsubstituted alkyl.

10

15 In another aspect, the invention pertains to hydrazine linker conjugates of the
structure:
X4

(Lhp—H—(L ") —D
wherein
D is a drug moiety having pendant to the backbone thereof a
20  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;

m is an integer selected from 0, 1,2, 3,4, 5, 01 65

11



a 6-nmenbered self immolative |inker upon cl eavage, or two 5-nenbered
self imml ative |inkers upon cl eavage, or a single 5-nmenbered self
irnnmol ative |inker upon cl eavage, or a 15single 7-nenbered self

i mol ative |inker upon cleavage, or a 5-nenbered self inmolative

| i nker and a 6-nenbered self imol ative |inker upon cleavage. In a
preferred enweshonentess H conpri ses a gem nal di met hyl swhakiodasizen. | n
a preferred enbodi nent, H conprises the structure: WO

2007/ 038658PCT/ US2006/ 037793 Preferably, nl is 2, 3, or 4, nore
preferably nl is 3. Prefies alb:hyer s@@tdd fiidddhd @odpmdmm@mﬁdtgctesel ect ed
from CH3 an rtaln odi.ment s .

anot her pfFaéF'éer%‘écH sﬁi?ﬁ‘[%{e {?Bcﬁ’ﬁ? ﬁ’g[%%%on?l et geﬁ% ﬁ?éﬁgééhim@

R24 R24 Rarfetlhg 2¢eni3; Preferably Preferably, nl is 3. Preferably, each
R24 is independently sgd %ﬁ#ﬁéié .CH3 and H. In yet other preferred
enbodi nents, H conprises e structure: Preferably, each R24
|ndepehdently an H or mis§wbstand uted or unsubstituted al kyl. 15In

anot her aspect, the 'nM%&th&nﬂﬁﬁ&éhQS to hydrazine |inker conjugates

of the structur.e:
R%\“/\/G\/}M

R24
R24
where qis 0, 1,2, 3,4, 5, or 6; and

each R* is a member independently selected from the group consisting

10 of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted

heteroalky!l.
In yet another aspect, the invention pertains to disulfide linker conjugates of the
structure:
X’*—%(L‘*)p-.]—(ﬂ)m—}—D
5 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 or6;

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;

12



wherein Dis a drug noiety having pendant to the backbone thereof a
20chem cal ly reactive functional group, said function group sel ected
fromthe group consisting of a primary or secondary am ne, hydroxyl,
thiol, carboxyl, aldehyde, and a ketone; LI is a self-immolative
l'inker; mis an integer selected fromO, 1, 2, 3, 4, 5 or 6; WO
2007/ 038658 P&i0 162046 037793 X4 is a nmenber sel ected frcomsiomsgpoup
consisting of protected reactive functional groups, unprotected
reactive functional groups, detectable |abels, and targeting agents;
L4 is a linker nenber;ppRds, O or 1; and H conprises the structure:

where q is 0, 1,2, 3, 4, 5, or 6; and each R24 is
a nmenber |ndependentlyJ§éW@6¥%ﬂ“¥¥%&@@ﬁ€w@Fbup consi sting 100f H,
substituted al kyl, unsubstituted al kyl, su ut ed heteroal kyl, and
unsubsti t ut ed heteroalkyl RnRM

5 wherein

each R?* is a member independently selected from the group consisting
of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted
heteroalkyl;

each K is a member independently selected from the group consisting

10 of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NR*'R%,
NR*COR%, OCONR*'R%, OCOR?, and OR*

wherein .

15 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 unsubstitated heterocycloalkyl;

ais an integer 0f 0,1, 2, 3, or 4; and

20 dis an integer 0f 0, 1,2, 3, 4, 5, 0r 6.

Int various embodiments, J can comprise one of the following structures:
0]

#t\N/lﬁﬁf

13



In yet another aspect, the invention pertains to disulfide |inker
conjugates of the structure: X4-E-(1-4)p 15wherein

Dis a drug noiety having pendant to the backbone thereof a

chem cally reactive functional group, said function group sel ected
fromthe group consisting of a primary or secondary am ne, hydroxyl,

t hi ol , car boxwo 20zdsgbehyde, and a ketone; Li is a self-pcmusdoastoswres
linker; 20mis an integer selected fromO, 1, 2, 3, 4, 5 or 6; X4 is
a nmenber selected fromthe group consisting of protected reactive
functional groups, unprotected reactive funq@ional groups, det ect abl e

| abel s, and targeting agents; L4 is a |} nker Pis Oor 1; J
is a Ilnker conprising the struéta%e

each R24 is a nenber indepen ecteo f omthe group consisting
of H substituted al kyl, unsu gé -//V substituted
heteroal | cyl, and unsubstitute heteroal each K is a nenber
|ndependently sel ected fromthe group comssting 10of H, substituted

al kyl , unsubstituted al kyl, suQ&%&%Hfggopfteroalkyl unsubsti t ut ed
heteroalkyl, ’

R
24 =24 24 0 77151
R® R R
] O
/qu\s/

In all of the foreg;)ing linker conjugates, D preferably is a cytotoxic drug. In
preferred embodiments, D has a chemically reactive function group selected from the group
10  consisting of a primary or secondary amine, hydtdxyl, sulfthydryl and carboxyl. Non-limiting

examples of preferred drugs, D, include duocarmycins and duocarmycin analogs and
derivatives, CC-1065, CBI-based duocarmycin analogues, MCBI-based duocarmycin
analogues, CCBI-based duocarmycin analogues, doxorubicin, doxorubicin conjugates,
morpholino-doxorubicin, cyanomorpholino-doxerubicin, dolastatins, dolestatin-10,

15 combretastatin, calicheamicin, maytansine, maytansine analogues, DM-1, auristatin E,
auristatin EB (AEB), auristatin EFP (AEFP), monomethyl auristatin E (MMAE), 5-
benzoylvaleric acid-AE ester (AEVB), tubulysins, disorazole, epothilones, Paclitaxel,

docetaxel, SN-38, Topotecan, rhizoxin, echinomycin, colchicine, vinblastin, vindesine,

14



substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycl oal kyl, unsubstituted
het erocycl oal kyl, hal ogen, NO2, 2NR 1R22, NR2I COR22, OCONR2I R22,
OCOR21, and OR21 wherein 15R21 and R22 are independently sel ected
fromthe group consisting of H substituted al kyl, unsubstituted

al kyl, subst iweitoethskewet er oal Kyl , unsubstituted het er oaldcyhus2006/037793
substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycl oal kyl and

unsubst i tutGrlpel RMakYia] e@h@hﬂeﬁbﬁh,meﬂmh&caﬁnmétﬁﬁp%ﬁf dlaﬁor&ne*hotr&atea?& or 4;
and 20d is an integer of I n VFFIO

0,
embodi meriugrouragih f- H%PH%%*PP‘E@“’%%S‘WM%W&“# FF‘B%I%IG%‘P?“EPC PRIy Ro4 R24
Rza S  wWhaioRlyin,Aabr®rubicd, dalinortiddii tonjugdts, mitérdychCr, mitomycin A,

carminomycin, aminopterin, tallysomyein, podophyllotoxin, podophyllotoxin derivatives,
5  etoposide, etoposide phosphate, vincristine, taxol, taxotere retinoic acid, butyric acid, N -
acetyl spermidine and camptothecin,

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

structure:
A ]
R =7
Rs R41
4
N / R
X E G R*
R5
10 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
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single bond, or
15 Eand 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 NR23;
R% is a member selected from H, substituted or unsubstituted alkyl,
substltuted or unsubstituted heteroalkyl, and acyl;
20 R is a member selected from the group consisting of (=0), SR,
NHR!! and ORY,

wherein
R is a member selected from the group consisting of H, substituted

alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates,

15



In all of the foregoing |inker conjugates, D preferably is a
cytotoxic drug. In preferred enbodi nents, D has a chemcally reactive
function group selected fromthe group 10 consisting of a primary or
secondary am ne, hydroxyl, sulfhydryl and carboxyl. Non-limting
exanpl es of preferred drugs, D, include duocarnycins and duocarnycin
anal ogs and driovabsesees, CC- 1065, CBI - based duocar nycipoT@smbemetIess,
MCBI - based duocarmyci n anal ogues, CCBI -based duocarnyci n anal ogues,
doxor ubi ci n, doxorubicin conjugates, norpholino-doxorubiein,

cyanonor pt*ﬁﬁﬁds%’h@ e?%&ﬁﬁ”&{é RO, Cﬁ%bﬁgt I@l%‘zR‘@'@(@)‘é(f)thjzﬂCl@)CHR”R”
15conbr et a c¢al] cheamicin, maytansine, naytansine anal ogues,
DM 1, aur$1§taalt1| H’\@ Rauristatin EB (AEB), auristatin EFP (AEFP),

nononet hyl auri staﬁwﬁ,cf_ (MVAE) 5- benzoyl val eri ¢ aci d- AE ester
(AEVB), tubulysins, Z0 epot h | on ocet axel ,
SN- 38, Topotecan, r h| z x1l?:1 cﬁ%ﬁ SW‘E‘ % eé’F%dJﬁDat@ Sﬁ%&ﬁfdﬁbﬁq’asti n,

Vi ndesj negupsﬁmcia@&ﬁma&&aam subilBRAIR6 1B3EHTASd betbroakyl std qubstitieedwadot i n,
el eut her opj r?a%tlt%tetlir%?lt reirtl E'zan lt{hi)c@%tﬁerrkvnh thg (T‘.%Fé%lr OQQ%B&%QJHF%%EE S5-

f1 uor our atrt opuri ne 0Si ne ar abrfnosi

| eur osi netheyl apaatiogied ek nElonabemn@r’iym a substitvterd mwmbwmtmwwa&wh
conj ugat { Plfl?(' Jin,
tall ysonyl?:l}gnygt po o%‘ﬁ?ﬁ 194 tgr?( %ﬁmﬁ&é g%@ﬁalﬁ%g%%g%edr? |m \? gﬁe{/%ebggo&g

Set oposi de, et oposi de B pﬁa@I@R Varw@ml@fsam@penfigﬁlmseleogeg)&g@éhee

retingc g&lp%ns&%g/&ﬂrp s@déﬂudted Rﬂﬁyl unﬁ@ﬁ&l)féd aﬂ@rﬁrstﬁﬂsdmt&& a@r,\ dnsﬁl&bﬂﬁfe@t heci n.
In a preferred enbodi ne L uoca erivative

that conpiYlswistifitedihelgropry é’nsuthSW@f‘)ﬁry Str‘t}ltﬁ‘g 8lﬁfi‘1 is a menber

sel ect ed dnketitiadkdtdrddytieddkydhalogen, NO,, NR‘SR“5 NC(ORY, OC(O)NR’5R16
OC(O)ORY, C(O)RY, SR, OR", CR¥=NR'S, and O(CHZ),N(CHz)
wherein
15 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,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, wherein R' and R'® together with the nitrogen atom to

20  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

25 R’ is CHp-X' or -CHp- joined in said cyclopropyl ring with RS,
wherein

X! is a leaving group,

wherein at least one of R'', R'™?, R*3, R" or R' links said drug to L, if
present, orto F, H, or J.,

30
In a preferred embodiment, D has the structure:

16



unsubstituted aryl, substituted or unsubstituted heteroaryl and
substituted or unsubstituted heterocycl oal kyl groups;

E and G are nenbers i ndependently selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroallcyl, a
het eroatom a single bond, or 15 E and G are joined to forma ring
syst em sel ectvazhkobrossssubst i t ut ed or unsubstituted arylecTanbsddsted ed
or unsubstituted heteroaryl and substituted or unsubstituted

het erocycloal lcyl; X is a nenber selected fromO0O, S and NR23;

R23 is a menber selected fromH, gubstituted or unsubstituted alkyl,
substituted or unsubstituted hetekoal®yl, and acyl; 20R3 is a nenber
sel ected fromthe group consistj f (=0), SRI% NHRI | and ORIl |
wherein R' is a nenber selected R°he_group consisting of H,
substituted al kyl, unsubstituted
unsubstituted heteroal kyl, di ph

which R}2, "13, and R14 are nenbers Knhdeper

wherein
Z. is 2 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)R®, or CO,R®,
wherein R® is a member selected from group consisting of substituted alkyl, unsubstituted
alkyl, NR°R'%, NR°NHR ", and OR’

10 in which

R? and R" are members independently selected from H, substituted or
unsubstituted alkyl and substituted or unsubstituted heteroalkyl; and

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

wherein at least one of R, R™2, R®, R* or R'® links said drug to L', if

15  present, orfo F, H, br J. .
| In a preferred embodiment of the above, R? is an unsubstituted lower
alkyl.
In another preferred embodiment, D has the structure:

17



5substituted or unsubstituted al kyl, substituted or unsubstituted
heteroal | cyl and substituted or unsubstituted aryl, wherein R12 and
R13 together with the nitrogen or carbon atomto which they are
attached are optionally joined to forma substituted or unsubstituted
het er ocycl oal kyl ring systemhaving from4 to 6 nenbers, optionally
cont ai ni ng twoo mo7/a3mse heteroatons; R4, R4', RS and ReTuarneswmenbers
i ndependently sel ected fromthe 10group consisting of H, substituted
al kyl, unsubstituted al kyl, substituted aryl, unsubstituted aryl,
substituted heteroarylyptisubstituted heteroaryl, substituted

het er ocycl oal kyl , unsubstituted heterocycl o eyl , hal ogen, NO2,
NRLSR16, NC(0)R15, OC(H¥RIEEs: %‘fB‘?"t@é‘@}ééﬁgl“%(O) R15, SR15, ORL5,

CR15=NR16, and O( GH2pemaN(CH3) 2 wherein 15n is an integer from1l to 20;

R15 and R16 are indepengent!y.sel ect from H . subst |
unsubstituted al kyl, g‘%ﬁEt"‘ir‘leﬁ’tbeerdse‘%?cteﬁ"é%ﬁsstg!’st“‘d‘f“%&r ﬁ“é“‘%‘%?%%ﬁfig{h
subst ist utsaktipited wnarstistintedbaoloadiny,land sybst i t ut ed or unsubstituted

het eroaryl, substitut . t I , '
substituted or unsubs?%%{]gﬁﬁ%ﬁ@ﬁoé%?&ﬂ %rﬁfgﬁﬁpﬁ%yg, éa{%éil@é%récctg%get her

Wi th the wheteimRféna merober seleced@pmdR'Rheyd @Re att ached are optional |y
joined to forma syhgtituted or unsubstituted heterocycloal kyl ring

system having from4 tqg 6 ngnbers, optional ly containi tWo or nore
het er oat ons; R”and R arcppperptgrsandgpeeiply sl P et e
preseff Qs dRgeEd R thovigtuRE esanibsRatea Rde:Rilkyar e j oined to forma
cycl opropyl ring; and é,ng ig tgﬂZ-Xl or - - 1.0l ned A I .
cycl opropyl ring with 1,s 5 ﬁd gzimfui;s gjgl%\v/‘lir ﬁ%c?lg?rodég?ﬁ%l%rem
wherei n at® it emshbedseteced fid NRBI2nd GR®3, R15 or R16 links said drug to
L1, if present, or Lt H oor J.
in waich
R’ and R are members independently selected from H, substituted or
15  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 unsubstituted lower alkyl or unsubstituted
heteroalkyl,
20 wherein at least one of R''"R', R, R" or R' links said drug to L', if

present, or to F, H, or J.

In all of the foregoing linker conjugate structures, L* preferably comprises a
non-cyclic moiety. L* preferably increases solubility of the compound as compared to the
25  compound lacking L% and/or L* decreases aggregation of the compound as compared to the
compound lacking L*. Ina preferred embodiment, L* comprises a polyethylene glycol
moiety. The polyethylene glycol moiety can contain, for example, 3-12 repeat units, or 2-6
repeat units or, more preferably, 4 repeat units.
In yet another aspect, the invention provides a cytotoxic drug-ligand

30  compound having a structure according to the following formula:

18



30 In a preferred enbodi nent, D has the structure: wherein Zis a
menber selected fromO, S and NR23 wherein 5R23 is a nenber sel ected
fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroallcyl, and acyl; Rl is H,
substituted or unsubstituted |ower alkyl, C(O0)R8, or CO2R8, wherein
R8 is a membavometmesed from group consisting of substrctusmdsmatzy|
unsubstituted al kyl, NROR13, NRONFI R1L, and OR9 10i n which

RO and R are nenbers independently selected fromH, substituted or

unsubstituted al kyl and subst ed or substituted heteroal kyl; and
R2 is H substituted alkyl "o %ﬁ%t Eﬂ-ﬂt:‘]‘ | oner al kyl; wherein at

| east one of RH, R12, Rn, R13 or R16 linKs said drug to LI, if
15present, or to thel‘dmt@d’syiboﬂmr@rep&’n&:fa&;éllf—ﬁﬁimﬂﬂb@ﬁbammherefnl‘o‘ble above,

R2 T's an unsubss tahefsl 2
The symbol X represents a member selected from the group consisting of
5  protected reactive functional groups, unprotected reactive functional groups, detectable
labels, and targeting agents.

The symbol L* represents a linker member, and pis Q 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, unsu‘t:stituted

10 aryl, substituted heteroalkyl, or unsubstituted heteroalkyl, any of which may be straight,
branched, or cyclic, & positively or negatively charged amino acid polymer, such as
polylysine or polyargenine, or other polymers such as polyethylene glycol.

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

15 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:

wherein X and Z are members independently selected from O, S and
20 NR%
R® is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R! is H, substituted or unsubstituted Jower alkyl, C(O)R®, or CO,R®,
R! is H, substituted or unsubstituted lower alkyl, or C(O)R®,
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al kyl. 17 WD 2007/ 038658PCT/ US2006/ 037793 wherein Z is a nenber
selected fromO, S and NR23 wherein Rnis a
menber selected fromH, substituted or unsubstituted al kyl,
S5substituted or unsubstituted heteroallcyl, and acyl;

Rl is H substituted or unsubstituted |lower alkyl, C(0)R8, or CO2RS,
wherein R8 i svaomeeisesy sel ected from NRORI 9 and OR9, ipoTAvBR0®R37793

RO and R19 are nenbers independently selected fromH, substituted or
10unsubstituted al kyl and substituted or unsubstituted heteroal kyl;

RI' is H substituted QfedtiiRUPsinkhbl 8dbcted W NI’RE¥hd ORYanCROIMAR !

wherein R8 is a nenber sel ect from NRORI 9 and OR9, i ich R? and
R are n@Fﬁjé?r%bersﬁ%PéB‘@H%ﬁquvjteg gPl@E% WS?W%%f ,S‘@ﬂﬁ*&?di iyt ﬁhor
15unsubstsustiined ophdsiistimRthaahsiyl;t ut ed or unsubstituted heteroancyl;

gt Lj Ogl, k;lr gtjbiil;}[‘]lcj)t g igﬁk‘%g léltl Sttﬁ%grul}ngu%stit&g\ﬁgwgrlah&i or%sugﬁmﬁ ituted

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

10 unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates,
triphosphates, acyl, C(O)RR", C(O)OR'2, C(O)NR'?R™3, P(O)(OR'?);, , C(O)CHR PR,
SR'2and SiR"R¥R', 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 carbori atom to which

15  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 R, R", and R" links said drug to LY if
present, or to Q,
R®is a single bond which is either present or absent and when present

20  R®and R’ are joined to form a cyclopropyl ring; and

R’ is CHy-X' or —CHa- joined in said cyclopropyl ring with RS,
wherein

X! is a leaving group, _

R*, R*, R and R* are members independently selected from the

25  group consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted
aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl,
unsubstituted heterocycloalkyl, halogen, NO2, NR'*R'€, NC(O)R", OC(O)NR"R'S,
OC(O)ORY, C(O)RY, SRY, OR"’, CR"*=NR%, and O(CH,),NR**R?* wherein n is an integer
from 1 to 20;

30 R and R' are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroallyl, substituted or unsubstituted aryl,

20



R2lis H or substituted or unsubstituted | ower alkyl or unsubstituted
het er oal kyl , 20wherein at |east one of Rl nl12, R13, R15 or R s |inks
said drug to LI, if present, or to F, H or J. In all of
the foregoing |inker conjugate structures, 1,4 preferably conprises a
non-cyclic noiety. 111 preferably increases solubility of the
conpound as owpevegsg 0 t he 25 conpound | acki ng L4 anatwomsidso37793
decreases aggregation of the conpound as conpared to the conpound

| acking L4. In a preferred enbodi nent, If conprises a polyethyl ene

gl yCO: ”Déélgﬁt%tted-{)bﬁns?wtﬁ{@e{dw&%ﬂ?l ﬁb%ﬁﬁéd oF&lsﬁEsﬁEuﬁeﬁBet@x@@thlﬁyl efn?r o
exanpl e, 3-12 repeat_ units ) nits or, nore preferably,
4 repeat Uhftifed or unsubstituted peptdyl, ‘%}PeFF”S/@t ﬁ%ﬁ% Resher gk P! mtrf’?'f’g ﬂﬁ% ntion

provi des ﬁhlaMh@taﬁé(dtﬁclﬁﬁ u:gobﬁdgarquﬁaﬁ t@fbﬁii)a)kubﬁhtﬁtadlmmgsuhst&ttafduct ure
accordin .| owi n 007/03 5 0 37793
L4) r Q_I( Vi e}ercgy 0911_-5 Pnng svjtfnstelg havmg%? t%l Hw{n ers, 0 I r%l ch% gr{ng?gosog

sel f - i ImOleatdatomsspacer where mis an |nteger of 0, 1, 2, 3, 4, 5, or
6. The Suel e SRLRRERLTy SaliRAeE S6haRlgk om t he
group consisting of 5Sprotected reactfve Unctiona gr oups,

unpr ot ectasd reactive functional groups, detectable |abels, and

targeting agents. wherein at leadtt8e SHHTDRY, 14l Rpﬁ@@@ﬂgﬁ\lﬂmﬁzﬁ nker
menber, and pis Q or 1. L4 is a noi ety that nparts, |Ecrea$ed
solubility or decrl3genotisamegdhs BrRutIRFARS t%%ha{’”@c?%‘éa ‘es.

Exanph@s @ifch kAmiBidat typRallytohpehe a Sonfiightt wﬁpadn@dfwlmvemmmsa ituted
i unsubstituted 10aryl, substituted

al kyl, sulsti tut_gag1 afr)%l ,

het er oal K§PRTMABFEANY AHEPIPRIG ST het er oal kyl , any of which may be
strai ght, branchednstiita foythdr aspﬁct,ahqowntﬁqn\paitqmsm mptbglaof wsilgyhec har ged
am no_aci g con Ei:)lﬁa comgbwm%%?ﬁh?‘?we%%r%’ FXlsﬁ'xBﬁplg 'iheﬁ@e)ﬁ?oﬁm%?o@ﬁ@? a maﬁ(’dq’tfher

polyners S
r epr esentkikinga elleaicabin e cnjughie ponﬁm@ﬂd@ﬂﬂiﬂ@"e@@ﬂ lsr@éIPmISFeFﬁdtt‘é@e F"é‘ a“any of

the pept '91?’ tst}ﬂf@{e%%*ﬁ the3fl [Hia Shekebrbl@ntloliiiet e S@564 fubEcherei n.

Cl eavabl e i nkers i ncl ude
another embodiment, the invention provides a method of retarding or stopping the growth of

a tumor in a mammalian subject, wherein a conjugate compound of the invention is

administered to the subject an amount sufficient to retard or stop growth of the tumor.

20 Other aspects, advantages and objects of the invention will be apparent from

review of the detailed description below,

BRIEF DESCRIPTION OF THE DRAWINGS
Non-limiting and non-exhaustive embodiments of the present invention are described

25  with reference to the following drawings. For a better understanding of the present

invention, reference will be made to the following Detailed Description, which is to be read

in association with the accompanying drawings, wherein:

FIG. 1 is a graph of changes in tumor volume over time for mice dosed with an
isotype control antibody-drug conjugate, a «PSMA antibody-drug conjugate, or a

30 conjugation buffer alone (vehicle);
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15t hose that can be selectively cleaved by a chem cal or biological
process and upon cl eavage separate the drug, D, from X4. The synbol
Di represents a drug having the following fornula: R RR1 R4 Rs' as
wherein X and Z are nenbers independently selected fromO, S and 90
NR23; R23 is a nmenber selected fromH, substituted or unsubstituted
al kyl , subst matexbswss unsubsti t ut ed heteroal kyl, and acytus20hlo317s3 H,
substituted or nnsubstituted | ower alkyl, C(O0)R8, or CO2R8, RI' is H,
substituted or unsubstituted | ower alkyl, or C(0)RS,

WhreT{) ein R8di smd m;ﬁlt)geaphs)[ebmgegdlfrﬁm%lwwgr ameifoeﬁagceamd Ritfvaioes Rl are
menbers i ndependen sel ecte romH, substituyt r syhstituted
al kyl andPmouns of aofs W‘b?ﬂcﬁ'sqﬁ‘ﬁﬁs“ﬂl{‘ﬁfeé’aaﬁ%ﬂ‘@?@é‘%ﬁaﬁm (veticle)

R2 is H or spigstistaial obthabigds liGhdrivbliae odepit@e for ksl dosed withsasioss i t ut ed

5het er oal kyl or_ cyano or al
anXJunts of an)llsotype contrgl

a%t?g(oﬁ;%dmg conjugate or a conjugation buffer alone
5  (vehicle);

FIG. 4 is a graph of body weight change over time for mice dosed with various
amounts of an isotype control antibody-drug conjugate or a conjugation buffer alone
(vehicle);

FIG. 5 is a graph of body weight change over time for mice dosed with various

10 amounts of a aPSMA antibody-drug conjugate or a conjugation buffer alone (vehicle);

FIG. 6 is a graph of changes in tumor volume over time, for tumors having an initial

" average tumor volume of 240 mm’, for mice dosed with an isotype control antibody-drug
conjugate, a «PSMA antibody-drug conjugate, or a conjugation buffer alone (vehicle);

FIG. 7 is a graph of changes in tumor volume over time, for tumors having an initial

15  average tumor volume of 430 mm?, for mice dosed with a aPSMA antibody-drug conjugate
or a conjugation buffer alone (vehicle);
. FIG.%isa graph comparing changes in tumor volume over time for mice dosed with
an isotype control and toxin-antibody conjugates; and
FIG. 9 is a graph comparing changes in body weight over time for mice dosed with an

- 20 isotype control and toxin-antibody conjugates.

DETAILED DESCRIPTION OF THE INVENTION

Abbreviations
25 As used herein, “Ala,” refers to alanine.
“Bog,” refers to f-butyloxycarbonyl.
“CPL>” refers to cyclopropapyrroloindole.
“Cbz,” is carbobenzoxy.
As used herein, “DCM,” refers to dichloromethane,

30 “DDQ,” refers to 2,3-dichloro-3,6-dicyano-1,4-benzoquinone.
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R2' is H, or substituted or unsubstituted | ower alkyl or

unsubsti tuted heteroal kyl, R3 is a nmenber sel ected
fromthe group consisting of SRI 1,1\THRI | and OR, whereinis a
menber selected fromthe group consisting of H, substituted al kyl,
10unsubstituted al kyl, substituted heteroallcyl, unsubstituted

het er oal kyl , wb phusghat es, tri phosphates, acyl, C(0) RIF2ZRDS32006/037793

C(0) 01212, C(0)\IR12R13, P(0)(OR12)2" C(C)CHRI 2R13, 12131113 SR12 and
SRRR4, which R, R, and RI4 are nenbers independently sel ected
fromH, substituteadpes iﬁﬂsaphﬁayjeﬂl\al[&@eleal kyl, substituted or

unsubsti tuted heteg y.l d or unsubstituted aryl,

wherein RI 2 and Rl ?Rﬁ%ge’f %ﬁf’th)g fafnb en or carbon atomto

whi ch 15 they ar e “@BFashechndbatoopiasional I y joined to forma

substituted or uns%ﬁ;]%ﬁ@gm}g@gﬂ&ﬂ%ﬁ% oal kyl ring system having from
n

4 to 6 menbers, optionha con WO or nore heteroat ons;
wherein at | east CHATHP ISR‘F [dim@hglamipaid HR),233-friepkel 4 Slryridindg to L', if

present, or to Q %methyle V\%N.methylmeﬂw.a.rﬁﬁuﬂnﬁn ﬁex%ﬂ Fgﬁos%ﬁéﬂéjN%H@h is
ei t her present or absen resent 7 are 10| ned to

form a cycl opr opylAstssidereimthe gymbol Eéi—IQPT%Fmb?“ m@f@““ﬁ”@h"]‘?@ﬁﬂ? h said
cycl opropybupt i NG vmth wherein XI is a leaving group, R4 , R4A', RS

R6
consi ating of - SERGT e beba sty ByRorar L et AP 4t Kyl - Substi tuted
aryl ,1unsubsti t ut eod; used herein, “FMOC,” refers to 9-fluorenylmethyloxycarbonyl.
“FMOC” irefers to 9-fluorenylmethoxycarbonyl.
“HOAL” is 7-Aza-1-hydroxybenzotriazole.
“Leu” is leucine.
“PABA” refers to para-aminobenzoic acid.
15 PEG refers to polyethylene glycol
“PMB,” refers to parg-methoxybenzyl.
“TBAF,” refers to tetrabutylammeonium fluoride.
The abbreviation “TBSO,” refers to ~butyldimethylsilyl ether.
As used herein, “TEA,” refers to triethylamine.
20 “TFA,” refers to trifluororoacetic acid.
The symbol “Q” refers to a therapeutic agent, diagnostic agent or detectable
label.

Definitions

25 ~ 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 below are those well known and commonly employed in the art.

30  Standard techniques are used for nucleic acid and peptide synthesis. Generally, enzymatic

reactions and purification steps are performed according to the manufacturer's specifications.
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aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
het er ocycl oal | cyl, unsubstituted heterocycl oal kyl, hal ogen, NOZ,

NRI 5R16, NC(0) R15, OC(0) NR OC(0) OR15, C(0) 1115, SR15 OR15, CRI5=NR16,
and O(CH2), NR24R25 wherein n is an integer from1l to 20; 30RI5 and
RI 6 are independently selected fromH, substituted or unsubstituted
al kyl , subst maoedhsgss unsubstituted heteroal | cyl, substireioeahsons
unsubstituted aryl, WO 2007/ 038658PCT/ 1JS2006/ 037793 substi tut ed or
unsubsti t ut ed heteroaryl substituted or unsubstituted

het er ocy cliR@dchiiles ara@,ebc&mm bre gbHeRilty 9érfdﬂﬂ&1ta!e&trdlﬁg% @shvBRidhdl déthodswher ei n
R15 and 12. 16toc?ether with the nitroge L&g‘“ﬁhfhthe are

at t ached 1a#e 2 30d Bras|egnefabrefEmess eFé‘F”ﬁﬁ“ y’ GFYUASubst i t ut ed
het er ocy atieainNey A LFABO’R@T@M&HMADaZdleBQ{lgSBp(DMdlSﬁrﬁlg Glarorbadbbmtoryohéss.onal |y

cont ai ni t er.oat ons nd. R24 and .are

independgﬂ’tlé prgagﬁ{grg ﬁv‘?’ V%?ﬁ% Wgﬁ%%‘ir?t?cﬁ}egﬁ%élr‘fggfﬁ% WHGAEPS Lt | east
one of5 R&hrougRéit,thiRiduraentl s nomencRAUGHRINRRBARE the laboratory procedures in | n yet
anot her |

f or mul at ?agﬁggca&ﬂ%@%% Q%’aﬁor%-%{% Iﬁ%ﬁé SEH’;'alasclza WQIE {HGEefvlb’ésllel&é‘Jv%%ngj ugat e
conpound cofantohly einplopadtii @ﬂﬂarﬁi&dmﬁh@hmmsm !F@fhﬁqaym‘a@@eﬂpf asuesdddr ri er .

In still cﬂer%i‘dﬁltsmﬁeséémgmwﬁiaﬁalfs@yent' on pertains to met hods of using
the conjugate_conpounds of the invention. For exanple, the invention

provi des a mefho@moiheapsiic pggnts idpterded {agap p FPmPORRHNAIGHIER PESHDBANG of

t he Imvertﬁérgjauﬁoan)aammb sth@n€ ProlGeet heesB& therapButit 2683 v h meminkl Goent to
kill the cell the, c tunor, cell.

I n anot hé?eatér}%t%‘iﬁlnﬂ‘ﬁ?ﬁ it 131‘*?‘%“‘5?1@8%? g?fapﬁptbc\ﬁga’é§1S°a§er?3?ﬂlfged)§8?terfn§%h§r di ng

or st oppitigetictie gr owt h of a tunmor in a mammal i an subject, wherein a
con] gl COTPOUIl gl b MNEN ek B, AUTL BRSSP Dl cct an
desired effect of being cytotoxic to cancer cells Cytotoxic means that the agent arrests the
15 growth of, or kills the cells. Exemplary cytotoxins include, by way of example and not
limitation, combretastatins, duocarmycins, the CC-1065 anti-tumor antibiotics,
anthracyclines, and related compounds. Other cytotoxins include mycotoxins, ricin and its
analogues, calicheamyocins, doxirubicin and maytansinoids.
The term "prodrug" and the term "drug conjugate” are used herein
20  interchangeably. Both refer to a compound that is relatively innocuous to cells while still in
the conjugated form but which is selectively degraded to a pharmacologically active form by
conditions, e.g., enzymes, located within or in the proximity of target cells.
The term "marker" is intended to mean a compound useful in the
characterization of tumors or other medical condition, for example, diagnosis, progression of
25  atumor, and assay 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.-
30 The terms "targeting group” and “targeting agent” are intended to mean a

moiety that is (1) able to direct the entity to which it is attached (e.g., therapeutic agent or
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20t her aspects, advantages and objects of the invention will be
apparent fromreview of the detail ed description below. BRI EF

DESCRI PTI ON OF THE DRAW NGS Non-lim ting and non-exhaustive

enbodi ments of the present invention are described 25with reference
to the follow ng drawings. For a better understanding of the present

I nvention, ra¥ewemssssM || be nade to the foll ow ng Deteairiusmos/037793
Description, which is to be read in association with the acconpanyi ng

drawi ngs, wherein: . FIG 1 is a graph of changes in tunor vol une
over ti nme nfagiter)td E&rgﬂﬂ@ﬁd‘omidipl@tﬂ aispaifi¢fpe GDMbIQkll D) D prdferedfially
conj ugat e

' wa ap 1 ho drug con or 30conj ugati on buffer
al one (veﬁ?tbvfl%]%a %‘ ?%?, %ﬁ&?%ﬁs%&%%@#@%? OrtargEtgpgEnt oy o o
graph of d®hasgdsmelcuteuwineh ivntoudse toinelndd hothenoh-peptideseed prptidd. Whet h

various artg?%e%%% gr&{lp ?IPOSM% n?a@%oH%%\gMiy%h% H%Rlﬂés%%:%ﬁasldgs leRin% (%Qéeﬁtgx%t i on

buf fer al on hange's t'unor
vol une Sov dgandifpraedepiprsyrirgeinsocded Bt wﬂb@hqsméstbfnﬂudnspmfen‘ad\ i sot ype

control aphbhpdym of tHchﬁ@xﬁJIﬂ\'fgﬁ%ﬁ t&rta.l@etﬁ@ ré:l‘o‘dﬂ ath %{?1]13' E% an%'a

S(vehicle); ange over time
for mce éréé%fammwr%faqa'?lbﬁ@owgaﬁtagﬁhsﬁy @mnqn%ft%ﬂ'@éhfrﬁment
anti body-drug conj crwce@l '@aslfamfdmwgﬁéar-qefegwémﬁm@io@mhew@hmsie@) FI G

ERICE 2 R VAT R N R N
conj udat i onlcoulé.fhe seftiomelafiveeshiced ie $gpathiié &3 sp@ntdnsously gepapinedfonchanges i n
tumor Vol YRRAYEE bhddTme FI mbilyR e i3I NG @n initial
The term “detectable label” is intended to mean a moiety having a detectable
physical or chemical property,
The term "cleaveable group" is intended to mean a moiety that is unstable in
15  vivo. Preferably the “cleaveable group™ allows for activation of the marker or therapeutic
agent by cleaving the marker or agent from the rest of the conjugate. Operatively defined,
the linker is preferably cleaved i vivo by the biclogical environment. The cleavage may
come from any process without limitation, e.g., enzymatic, reductive, pH, etc, Preferably,
the cleaveable group is selected so that activation occurs at the desired site of action, which
20  can be a site in or near the target cells (e.g., carcinoma cells) or tissues such as at the site of
therapeutic action or marker activity. Such cleavage may be enzymatic and exemplary
enzymaticaily cleaveable groups include natural amino acids or peptide sequences that end
with a natural amino acid, and are attached at their carboxyl terminus to the linker, While the
degree of cleavage rate enhancement is not critical to the invention, preferred examples of
25  cleaveable linkers are those in which at least about 10% of the cleaveable groups are cleaved
in the blood stream within 24 hours of 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

30 (e.g., a monoclonal antibody or fragment thereof), enzymes (e.g., fibrinolytic enzymes),
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average tunor volunme of 240 nmB, for mce dosed with an isotype
control antibody-drug conjugate, a aPSMA anti body-drug conjugate, or
a conjugation buffer alone (vehicle); FIG 7 is a graph of changes in
tunmor volune over tinme, for tunors having an initial 15 average tunor
vol une of 430 mmB, for mce dosed with a aPSMA anti body- drug

conj ugat e or w0 wompsegat i on buffer al one (vehicle); PCT/UFA0@G/03B93 S a
graph conparing changes in tunor volunme over tine for mce dosed with
an isotype control and toxin-antibody conjugates; and FI G

9 is a grbiplhgic epad MeHifsRaB.gciatetlukhndyter@bgirytinuoitinomeoldnyr i ce

dosed wi th. an 20l sot troI a OXI n ntd bod ugat es.
DeTal LED Rl ar B SO Rion AR et A PR RAGE 19% o2
herein, "Al a," refﬁhe&emn“larﬂamnﬂmker’” mt“sélf c}eﬁemghyﬂl@zim linker” are used
t - but yI 0X on ol e.

" bz, | S}’ﬁgg :)n QQI herel ’lfkgse tJnﬁ%EF]g’lf’oeaﬁmﬁéé%[g%y tﬂﬁa%%%tgla?éem

dic h| ob ong:tnﬁ@gxg suc(l;@s m in pHewidlxgdargp a cyclization reaction and form one or more
2, 3-di chl gy Bﬁia%@-ﬁ&et} asdco%ﬂgcﬂguhfﬁ?&%ne whiParedhkd/ PBS GRS Kent
T/ U82006/0 793 PEA i's dijsopro hal arni ne "DNVDA" is

N, N - di mesampraon ferle fragReh  reagtiapwith & Kelork R OB BE L oRpiFY-aLieretore

the term hydrazone linker can also be used to describe the linker of the current invention

because of this conversion fo a hydrazone upon attachment.

10 The term “five-membered hydrazine linker” or “5-membered hydrazine
linker” 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 S-membered
rings. Alternatively, this five membered linker may similarly be described as a five-
membered hydrazone linker or a 5-membered hydrazone linker,

15 The term “six-membered hydrazine linker” or “6-membered hydrazine linker”
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 6-membered rings.
This six membered linker may similarly be described as a six-membered hydrazone linker or
a 6-membered hydrazone linker.

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

The terms “polypeptide,” “peptide” and “protein” are used interchangeably

25  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 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.”

30 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
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"DMF" is N, B-dinethylformam de 5"HATU' is

N- Edi net hyl am no) -111-1, 2, 3-tri azol o[ 4, 5-b] pyridin-1 -

yl i met hyl eneW net hyl net hanam ni um hexaf | uor ophosphat e N-oxi de As used
herein, the symbol "E, " represents an enzymaticallly cl eaveabl e group.
"EDCl" is 1-(3-dinethylam nopropyl)- 3-ethyl carbodiimde. 10As used
herein, "FMO®yO200%B&5E t o 9-fl uor enyl met hyl oxycar bony|PCT/URINBE37793
irefers to 9-fluorenyl net hoxycarbonyl. "HOAt" is

7- Aza- | - hydr oxybenzotriazole. "Leu" is |eucine.

"PABA" r ethensurtlty qeurdnganimodoilsn 2¥dteal aiceluring=RE6 acid$ @ thoteen@didigt hyl ene
gl ycol "PMB,' ref - ! E,0r p
tetrabuty BRI G ﬁ%?’? %’%lrafgg{é)ge #ﬁ@%@%@g@%ﬁ% ﬁe%rﬁoq%gse(f"'h?érg%@lmgﬁ%’ &

t - but yl di ¢setohyglwtirhapd, awt Qrphosphoserine. Amino acid analoggtefgrsdaicompperids that g, "
refers t Ok éagj%tb?%% SBRG: str&%r%fs’%’n'é‘mfaﬁ{/ §¥chirin arhinb hdid! 08 UnQAGRbA hadS1 d-

The synbo efers to a therapeutic agent, diagnostic agent or
det ect abl kouhdilgelhydpem; hartiony] §TUR BUANIES STOBR FRGrER BPet Gi kogosezing,

techni cal nABGhiRCh&RbhihE Qb BIFetis b NQLR s foBRAL SadH MalBR\heve

modified R groups (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

10  formation of urea in the liver, Amino acid mimetics refers to chemical compounds that have
a structure that is different from the general chemical structure of an amino acid, but
functions in a manner similar to a naturally occurring 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 the term unnatural

15  amino acid includes homologues of the natural amino acids, and synthetically modified
forms of the natural amino acids, The synthetically modified forms include, but are not
limited to, amino acids having alkylene chains shortened or lengthened by up to two carbon
atoms, amino acids comprising optionally substituted aryl groups, and amino acids
comprised halogenated groups, preferably halogenated alkyl and aryl groups. When attached

20  to a linker or conjugate of the invention, the amino acid is in the form of an "amino acid side
chain®, where the carboxylic acid group of the amino acid has been replaced with a keto
(C(O)) group. Thus, for example, an alanine side chain is -C(0)-CH(NH,)-CHs, and so
forth. '

Amino acids and peptides may be protected by blocking groups. A blocking

25  group is an atom or a chemical moiety that protects the N-terminus of an amino acid or a
peptide from undesired reactions and can be used during the synthesis of a drug-ligand
conjugate. It shéuld femain attached to the N-terminus throughout the synthesis, and may be
removed after completion of synthesis of the drug conjugate by chemical or other conditions
that selectively achieve its removal, The blocking groups suitable for N-terminus protection

30  are well known in the art of peptide chemisfry. Exemplary blocking groups include, but are

not limited to, hydrogen, D-amino acid, and carbobenzoxy (Cbz) chloride.
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t he sane neani ng as comonly understood by one of ordinary skill in
the art to which this invention belongs. Generally, the nonmencl ature
used herein and the | aboratory procedures in cell culture, nolecular
genetics, organic chem stry and nucleic acid chem stry and
hybri di zati on descri bed bel ow are those well known and commonly

enpl oyed i n teoerissesB0St andard techni ques are used f ecTuswbs@saci d
and peptide synthesis. Generally, enzymatic reactions and
purification steps are perforned according to the manufacturer's

specifications. TheckRGHE RERS0 ALy rRLRLREMHES: HbRICHSIRE Al p¥lymers
performed according . to conventional nethods in the art_ and various

gener al r BpEptdneiiber singlea orflonble-sfranded fasmf e fgim encompassef pyclelIEiAR CLONI NG

A LABCRATléHC?MmM%Nth nkowdd. anildg@ 89&106%&%&66116 iR e o ﬁﬁkak@hﬁh’itﬂﬁaﬁ y
Press, Co

, h is.incor ae erelnby
r ef er ence’™™ %@%‘F‘a‘%ﬁ ﬁ'gd’c’%'nat“ﬁ?lg FGHEE PAF ‘E‘Qaa urrenfndm%he -
nomench at prm&rtu:s mihdmfefeeanne mudictatie, ahdibmnlaar@mytaqaﬂmmmmmer simidan &l the i cal
chem st ry, i hose wel | known
and Commnfe?egge n%flg&{?l @hl@se&f chqg‘fo% %e Whﬁ{’jzglgﬁ or
nmodi fi cat pf@momﬂweqa@afpho&ahceatmdém migthyl Ehﬁéphoeﬁ¢5 @yml-m@b&éshmn«'éﬁéﬂ cal

anal yses. oTheéf £5dte gogggsaﬁghgelngc@g% P 8s)l ntended to rrean a conpound
that, when présent in a her apeut i caI I y ef fective anmpun roduces

a desired t her apeUfiless éqhﬁfé%gﬁ indifatsd Frarieer Medic aoidssTuerg a’é%l*’&’i'hﬁ fas, it

is degpr a&k@nﬁa&@é cnkr@vatingy ﬁ@cﬁﬂédlv@n@gmﬁ&eoﬁ@e%q db@n&&t@&iﬂlb@s@iﬂt&iﬂh@rl ng
the target ddto nmean

L her e BTy TR e et B Su e Bt RO L elE o (o
cancer ce&dgmera(a)cbdﬁn@ubmnmnmayﬂ)hmletﬁmy@gmMn@seqmtes ntMech]tEajhindM h of,
or kills th eflong or morg ec{Jl C{r%%{)tcgéo?l { nlﬁ:sﬁtﬂféji Hrﬂgmugéfﬁ%ég%% Oexarrpl e

and not I?OSI £ on, . duocarmycins
anti-t unodeoantmsibl: @lslri@es (Baiget Hraéof%@l\‘-’lcpﬂe@’kaﬂﬂﬁ@gél(h&%ﬂ Obiswsstmids. O her

cytot %(l NBiol BhdnH960: am%@%u@@), HdsSolifk AR Mok @eﬁ@%&gy@%% (1994)).
cal i cheanyci ns, doxirubicin and maytansinoi ds, The term ro rug" and

the tenn *eieig P ﬂ‘"g‘étsé‘“edé‘i‘t%‘c%%?ﬁ Ihwith gshe. 26MN4e SR AlgeRsSp lsBot h

refer to S4GOHRL pRRWBEHet hat i s reI atively innocuous to cells while still
in the conjugated ormb h,is.selectiv ded '
phar macol ogi cal | y "&EPYI{}%O for m FhE SHee F‘So%bém‘?%ydéspﬁg%dafﬂfpﬁ%dtécmf B&at ed
Wi t hi n or band iridfeetepthopdintiat whicl th¢ disrpyed roeibty &.atiddhed betreneiiaimiekditie | s

i nten G:d t(())lacr'qae %3)11 ﬁgggg%%nd useful in the characterization of tunors

or ot t’ion, for exanple, diagnosis, progression of
The term “alkyl,” by itself or as part of another substltuent, means, unless

otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, or combination

thereof, which may be fully saturated, mono- or polyunsaturated and can include di- and

multivalent radicals, having the number of carbon atoms designated (i.e. C;-Cyp means one to
25  ten carbons). Examples of saturated hydrocarbon radicals include, but are not limited to,

* groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl,
cyclohexyl, (cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for example,
n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is one having
one or more double bonds or triple bonds. Examples of unsaturated alkyl groups include, but

30 are not limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl}, 2,4-pentadienyl, 3-
(1,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and
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25a tunor, and assay of the factors secreted by tunor cells. Markers
are consi dered a subset of "diagnostic agents."” The term
"selective" as used in connection with enzymati c cl eavage neans t hat
the rate of rate of cleavage of the linker noiety is greater than the
rate of cleavage of a peptide having a random sequence of am no
aci ds. 30The wernmisdssar geti ng group” and "targeti ng agemius2ede7793
intended to nean a noiety that is (1) able to direct the entity to
which it is attached (e.g., therapeutic agent or mnmarker) to a target
cell, for imxarpiTee then ‘&Il@p’eﬁiﬂd‘si @hdryipenoad, it slsatieatab inchbe hdge dbvatives

preferentl t vated a, target .fissue,., f.ar exarrpleat Dr.. The
targeting °§?M8€f§‘r“"l‘ {rapgets EHI be?&e %afﬁeteﬁ%aﬂgl | ERgse e (;lmn’?egh is
i nt ended tiohydrecirbahezrdnpt e tromsddpinoatiys’. and pepti des. The targeti ng

group can also be g .gt]%ﬁ% %l ﬁ@*ﬁly?tsdfvg?%sgﬁﬂ f‘a%ﬂ*l%ﬁbs%ﬁn%& 'éﬁs‘les

lectins, receptors, rece el ns suc BSA,
ant i bodi egivalgpidadics! Jegivedirom an abkaps @ﬂfﬂémrélﬁefbhﬁ@@lﬁ ligiietl, tyf- t he current

i nventioncy, b8, &g@ggtanagnméﬁh@udemée glaﬁgsldpse@aed@ao%s GletRRYYne.
fragment, nore preferal a nonocl onal "anti body or nonocl onhal

ant i body fl¥Bigateyan alkyl (or alkylene) groypavii Wﬁfrﬂr&ém%%ﬁmﬁmw@a@%r

r ef elr s t f) gebufl Héuﬂg:m &rfabeé CAYBdH a€ods bETRY SEfyrrddddhe b&s@a@a&lﬁh&l of “lct))vlver
coval ent ,nking t chem nor ma st ahl e
r1 par t at 0o el o her SRl 7 e oy eepeet i e
spont ahﬂeousﬂeyersceqbarrﬂbmng fromthe second noiety if the bond to the

first nmoiety is clg tgrz“heﬁroalk)rf_ll ” bgzt%flf-gp% rglflﬁgtmﬂ%tﬁgﬁoﬁ}% %Bm Sk 4 |

i ntended to nean a nol et ect
property. umipre otherwise’ S@teé,aﬁ@bbw@m@n orhpanclied cliajy @mvd@ld: hyérommn redigabpret y

that is U@&ﬁlﬁl@kl&ls'ﬂ%reo%Qo%isﬁﬁ)g ofla{e%{aﬁa Ahpér SRS borChEAVEA R 1Basti@uUP”
allows for activation of the marker or therapeutic agent by cleaving

t he mar kefetgpatoysieted ﬁamﬂemoqpéglesw&wg F ReNcB ARy apdwhayie ha pigeay
defingd, tdiBonlahdsfr dt&nﬂh@f@h&ﬁllybe(‘dxﬂ%&dldﬂﬁ nitiogeh K¥erdafien kol ogi cal

. £ | : f t t

T o ofpieay e SRR T ek DO RY B E R Ry 1 e

cl eaveabl éntegioopogitipsofdled lmcﬁrcetdq'BBTOlﬁJhaﬁt tizpbsiticatat whiclothe kgl gﬁmpflShe desi red
site of agt‘i' o %ﬁ’é‘l “.Emﬁg%?-ﬂle E%le@ulélé&mﬂ& u%liud f]arg h&glhﬁr Cﬁ?' i~

(e.g., carcl noma ce tissues t hefapeutic
action or CHePK&H:, é&izrqﬂztl‘}ﬂ CHuchHrPRaNEHe)- Gfésy Qﬁa SeGly G, S -

exenplygr YS@)@LHB-@}Q@HZE(@E eﬁ%e@m@{ @t@{apfsl(cng; Ughs, - BRLWORI, B D0 aci ds

or peptide seﬁuences hat” end wth a natural "am no acid, and are
attached SH=CHN(EHAHsoHipito Pomheierpiems mey issonspoiis, suchps. F3 sxidledegr e
of cl eavagH,-NEL@CE A NCENOHEi(OHS);. NSinil&1y] the Gl “HeRrdalk@lehd 6@ Rkdl AN as

preferr edpaef?( oq'g;%ltl%§ su%];tituenf means a divalent radical derived from heteroalkyl, as exemplified,
but not limited by, —CH;-CH:-S-CH;-CHT and —~CH,-8-CH,-CH,-NH-CH;-. For

25  heteroalkylene groups, heteroatoms can also occupy either or both of the chain termini (e.g.,

alkyleneoxy, alkylenedioxy, alkyleneamino, alkylenediamino, and the like). The terms
“heteroalkyl” and “heteroalkylene” encompass poly(ethylene glycol) and its derivatives (see,
for example, Shearwater Polymers Catalog, 2001), Still further, for alkylene and
heteroalkylene linking groups, no orientation of the linking group is implied by the direction

30 in which the formula of the linking group is written, For example, the formula —C(O);R’-
represents both —C(0)2R’- and —-R’C(Q);-.
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25cl eaveabl e linkers are those in which at |east about 10% of the

cl eaveabl e groups are cleaved in the blood streamw thin 24 hours of
adm ni stration, nost preferably at | east about 35% The
term"ligand" means any nol ecul e that specifically binds or
reactively associ ates or conplexes with a receptor, substrate,
antigeni c detvrwdpmasssgs or ot her binding site on a tar @erus®bdosrres

ti ssue. Exanples of |igands include antibodies and fragnents thereof
30(e.g., a nonoclonal antibody or fragnent thereof), enzynmes (e.g.,
fibrinolytic enzymagkerm “WwlagtdmbiREROATENdBEHsFAIRAS o Betgoalkyl”
interleukins, interferon e[\r% hropeoi tin, or colony stinulating
factors),?® eﬁréﬁf’?ﬂ’é“"‘ﬁ’&'raﬁ'ﬁ%gg? & #8%%- bi ndi ng fragnents t her eof .

The terns " hydraZIT}etérmﬂkeeltoxy,af‘dlkylﬁﬁﬂlof” t‘ﬂﬂ(}rlsu]ianmj’ dnyl dallpdthio@(ok i nker "
are used e herein. These f t noi ety
that . apolRERARG SR Yok it lonsl 863 o FE T b B! QouBe bl

under g6 athe yeedaindertof tha mokawt vie an ewydenfaprmrranEn@groy AreS Q4 graye or ayHur
hydrazi ne,, te » é‘é@%&

at t achnenf canstl%ccglck:’%)r/C’H#é T %ISE? o lp%fgg f’%ﬁglgl T eac£dt %ﬁ%ﬁc%m%gﬁone
group on pﬂh@nLohecwwetaySOﬂmerpeMrt@termﬁ‘élﬂMrrﬁ‘ it @28 8E efrker can al so

be used to descri bg gthe lah PST subdinkii®isGlds Ehidled FroM Rid B sd@g@uUse of
this conversion to a hydrazone upon attaghmant 10The, ter

1 ve- BV S e F o e e PP Pria R -
refergot ombysléaz me:a@em SdrbnfBat miu&e diteatly srdidiredtlysttiched tp thapalpcyalichange

in condltlog bﬁ?ﬁ asas(#g{t in V\A|| undergo a cyclization
reaction B S el cORROBHS Frifpedres ¥4 rings. Alternatively, this
five membered |inkBre termy “@rioalicd? ind “Ierabpdealiybeby henwlves arén menber ed
hydrazone,d |y dﬁﬁén P P iRl RBEGH: I BHANRe Ll %éc fic YHHBR of er m

"Si X- nenbe drazi ne reo drazi ne [i nker"
refers t oswymtmrﬁesubﬁﬁlﬁt@l“ﬁik?ﬂg apfpstipyted or yrsyhatitnied “Begrelkylipon a change

in Cfr@“ t fee%ctﬁ)egzh ABSitiGhalif) Ifértheﬂeﬁcﬁhﬂalkw 4 hetdddREbRr ﬁﬁ%&uﬁyﬁé pokibh &N

reaction and form one or mher e

| i nker naihish e hetgrpgycipds HHE@E‘? f"ﬁléeder&‘"’éndﬁr ‘g]ﬂ? ”ng‘?%lérg’ffnﬁf? P%anazgky | nker

\% a 6- ][remb]aaeesht Ay GbAERIRE td, bméntylz@a'bl&xyler-mcloﬁmhm,zaenyclomuxereact| on, "
en referr

i sul 1 1 ot g i g etk 8@‘“&‘?"’“&& R irelife ol f e £

ring and tlm,i,ﬁ-anﬁsrdmmldgb,piammudmml, fblptrtdelydﬁtpg)etltﬂl@dmimgmhﬁﬂihﬁx3- Thi s

rate n u t i | east 90%

05v oF 1OGTRTY iy B hid, @RS Rt SRR B, T e

"pept i de" terrirdrofient3eil, "—paqe@mggle%}mpﬁgzg}yb ﬁr&ﬁh@]&@ Q‘he heteroa oms and carbon

atoms of the cyclic structures are optionally oxidized.
The terms “halo® or “halogen,” by themselves or as part of another
substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom.

25  Additionally, terms such as “haloalkyl,” are meant to include monohaloalkyl and
polyhaloalkyl. For example, the term “halo(Ci~Ca)alkyl” is mean to include, but not be
limited to, trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the like,

The term “ary]l” means, unless otherwise stated, a substituted or unsubstituted
polyunsaturated, aromatic, hydrocarbon substituent which can be a single ring or multiple

30  rings (preferably from 1 to 3 rings) which are fused together or linked covalently. The term

“heteroaryl” refers to aryl groups (or rings) that contain from one to four heteroatoms
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25 herein to refer to a polyner of amno acid residues. The terns
apply to amno acid polymers in which one or nore anmino acid residue
is an artificial chemcal mnetic of a corresponding naturally
occurring amno acid, as well as to naturally occurring amno acid
pol ymers and non-naturally occurring am no acid polynmer. These terns
al so enconpaad tobmosgees m " anti body. " 30The term "am no razivstbowoefer S t o
natural ly occurring and synthetic am no acids, as well as am no acid
anal ogs and amino acid mnetics that function in a manner simlar to
t he nﬁtur aéléc}sédgﬁﬁ‘alNOi ﬂ‘ﬁS@thﬂ@l&@hﬁﬁ%enj\@ib%ﬁid:slylﬁﬁﬁtbuﬁéiel’cbgnoﬁmﬂyno acij ds
are those enco y.the tic ¢o as _we s those am aci ds
Chat  are PACER A RS o piral sRETYRL. A TP E AP P e e, and
0- phosphosterhaden théremainda of e anlatubgBronghfadiesrobtomc dlop-divnitohg exdneptes hﬁv e the
sanme basi ) J n I LE | i id,
R g e A T
ami no §r opproldricpyanlyR3 grietaiyl. Zeimidazolilohivyéazolilepyrariwl, éwsizal] 4mret hi oni ne

sul f oxi deoxagahhz &fkh NSy |5 &y&oﬁmugb%zo%msoa b@%ﬂ@(,@l ppdi fied R
groups (e.g or | euci ne) “or pe g Eﬁla? backbones, but_ retain
r-

the sane l‘)"é@éi’fﬁl %’H’éﬂ%lﬁlaf ﬂ%"tz?lﬁle%“ﬁif@ %@%\ b ZCRIFIAY Inty P In 0
aci d. One4apdy0 235HsidyINRbyriadyl LbedStitazbR], P@in F;l giubxa&mu@om b hindblyi, ne,

which is rec rsor to a s 1nv 10 formati on
AR Y M SN LN A R MR IE At SR i
conpouhdsSitsdtentaueach ftheubdve hated drgitand Betadoakfl eingsysteds ansdlderd Gemer al
chem cal truct e of..an 1 NO ,aci. ut fune n nner

sim |l ar tt(?)]egm‘ﬁ%? acceP bl %Ug%g??eﬁrqescré%lﬂﬁ{% amigr?l %%ﬁh?tello l?{r:?fﬁat ur al

am no aci etitompsass mtgesmﬂw in whipleqme@same nptherothife ring eystes hrsriusedlor f or m of

the twenty, Q%Sggaﬁhx%wgfﬁ%mﬂgmam ds described above. It is

further un erst at the term unnatural 15am no acid incl udes

horol ogues of the Frabigrias the iR Garsle e useda caybinatien EmPthsy tsstien ed
for lrrs (Ij of &r?l%xﬁaityuﬁlaﬁty, apihm?) %@1%1&13% botll B! aSM'HEtﬂﬁir?ngﬁllgé 3 damd_-u}‘awet f ﬁr ns

i ncl ude, re n, ed to 0 ayln ene chains
short enediB PR et ; ﬁ"’é‘ﬂ’ﬁn By Pd“c?%g'@ B%'ﬁ’fé‘ﬂ Bhigh g’aaﬁ!flﬁgc’uﬁgl ds
conpri si ngtacipt tmalldyygr&@t(s p- lﬁeui':}e,daha:reylbl gﬂﬁgﬂpﬁthylandlﬂmﬂrke)mcaﬂings

conpri sedy Al H@f% vgbc%‘é%%horf) ger A0l Yertl Penéj glprh%cLeﬁrg}Mllce@%ﬂ aryl

gr oups. eh ‘a to a or ¢ i nventi on,
t he am nofoa@ladlplesanmyaehetom@gnRhﬁﬂcametb)ﬁﬂwnéﬂmd’mﬂhdb%hal n", where

the cagboxylk RHRe fe).t he amno aci d has been replaced wth a
0% foRbth a0l R

ket o group or exanp an al anine side chainis
_C( 0) - CH( NH2) - CH3, Eaghef APy T (O (%a ‘WY g heionlvd” et mde detrragiBe

p[lot ect fedmaﬁdehioaﬁslﬁbsﬂﬁuee raﬁlillﬂﬁubsv&ﬁ@dl fl'%l_ﬁkd d’fﬂlezlﬁhcﬁfe? kHdichlS PasferRll omdor a
chem ca t hat _prot s.the N-t nus of an amino acid or a
pepti de f?r’TJg t'ﬂ?ﬁﬁé@l*’?%@@@&é%‘?%ﬁ‘gPﬁ’i’{’(ﬁle@éeﬂg"be used during the synthesis
of a drug-ligand clbjtingatéor tﬂetall@bmﬂlﬂtefoelkvliradmist(mclhﬁdg thasetglveps
N-terplnus,thr oug hout t
conpl &t O?Pef)‘fr ef%“ aessa}k f;’n Sl%(eﬁ% g ema gerrl1 i &] i al?%ly{ %Egﬁl?gﬁ%a}ksf ot her
condi ti on@tetrdmacloélaeﬂ @leauf@hﬂ aad hf_ptmclmllsenvléﬂwqierailir reerigl took (‘alkyl gr oups
suitabl e Juggti%{s‘egnﬁ]“Héféoaﬂ&%uﬁﬁftﬁeﬁﬂ,” respectively, and they can be one or more of a

variety of groups selected from, but not limited to: -OR’, =0, =NR’, =N-OR’, -NR’R”, -8R,

-halogen, -SiR’R"R™’, -OC(O)R’, -C(O)R’, -COzR’, -CONR’R”, -OC(O)NR'R”, -

30 NR’C(O)R’, -NR’-C(O)NR”R™, -NR*C(0);R’, -NR-C(NR’R"R**)=NR*”,
-NR-C(NR’R™)=NR’”, -S(O)R’, -S(O);R’, -S(0)NR’R”, -NRSO;R’, -CN and —-NOyin a
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30 are well known in the art of peptide chem stry. Exenplary bl ocking
groups include, but are not limted to, hydrogen, 0O-am no acid, and
car bobenzoxy (Cbz) chloride. "Nucleic acid" refers to
deoxyri bonucl eoti des or ribonucl eotides and polynmers thereof in
either single- or double-stranded form The term enconpasses nucleic
aci ds cont ai mwomgotagsan nucl eoti de anal ogs or nodi f i ed rbnokdwnegr7es
resi dues or |inkages, which are synthetic, naturally occurring, and
non-naturally occurring, which have simlar binding 5 properties as
t he ref er emger mughiasiom Zoitd (2o8hD, wivreh’ iathe toia nerbiesr pixedbon foras imaucher
simlar t eqr gf.epe el

atfleR! R ALRAG-UGh gﬁ%&a@ Rfindefat Oa%?e?erceé W?s*’%ﬁ% R QS0

i ncl ude, out 1imtation, ospho ram at es,

met hy|  phenspiistinted bejeroaliy. seistitied hwnswg%@wa% ésmylzubsm%wﬁlg/l
ri bonucl epfidgfs subﬁﬁ'lﬁéd' o @nsﬂﬁé@iﬁlﬁ’eﬁ QLS by OF Mﬁﬂwxyléﬂdu$§ or e@frlﬂﬁﬂ\@'@%ﬁs

indicated, a particular nucleic aci d sequence al so |n] Lcit]y
1 Oenconmalfies cEmewd o hits BUFioRBEIcs BYre W o R STouPd B HIRG eigh Ot the

degteﬂer atﬁgﬁeﬁklmlnaéﬁlb@%m{yluélb@m;a)s aﬁ{&ﬁl:h@ﬂ{ﬁ Rrrfam m’ygra@qwmeﬁsc t:mas vvgl I
ner n
Subst t ut FREORE e e, b Bt AL G Lo Sl e

third pOS¢ahlb®ﬁon(ﬂﬁnedlﬂ£hﬂlbnmg®aﬁmiieé‘ﬁrmchS(-(ﬁF oalimembeactimirg. Fer esaryge,i t ut ed

Ao 0 Res . VRoRE SRl R YRR AR LR SR Sty PRl Ao, rAWE ! ©
2605- MBOShE 4®86§150uﬂm96$0bﬁlmeet§’ame of skelftin the bt with wersarg:thet the &rgm ( 1994)).
The termqygl ﬁg Iﬁeaﬂ%%cluae é%&ﬁ:g m&aﬁ&g CRBRNGEAR DY un:d %&o%@ﬁier iANA, | NRNA,

ol i gonucl eof| Kﬂﬂ‘l’m eotid nbol_"'Inn, ,

whet her uhﬁdrqgiléw% Sacht% ol @igs pr%y%r%FB@ﬁeﬂ@m Cr t%O)I.PHeond

i ndi cat esc@dR@F,p@(om}g@cMMhéim@) di spl ayed noiety is attached to the
o}

r emai nder t he The term
"al kyl," by itsel f2§) lgﬁarg tH?)%‘{‘PTtﬁ'baP{Sg?‘FS%J%g%r?ﬁﬁ’gv rrtaﬂf%ﬁlrttheaﬁ%g%gtmem ess

ot her W seansithaib@ely] sabssitueras g genemlipretemrediods tind iswbstitomtst yad ‘hetetogrdr ocar bon
radi cal l,, t i f . ahfRd_nnono-
or pol yunsglg nﬁur a cf%éi e aﬁgfrlrgg%ﬂegmds% Qctg?%orﬁg?rte?{a/nlng{ %Eiﬁ #gdlbgal g

havi ng t FNRuABER’ ONR(R'&’HSBn -helagems -YBRPAatAYOR , €(ORL-COR means one

to 25ten @@Nﬁ%s)oc@m{ﬁ@* %R@%O)‘i{at-}lkab@ﬂmmmﬁ R, adi cal s
include, but are not | rouS) such_as net et hyI

o opy | -NGRRSBYR -SG5 -SORBOr PRI RO s N B Jon

cycl ottenyst Lo oMexy OReHdmoxy, aﬁ?fﬂh@aﬁeamftmﬁllhﬁhmmfméx@gﬁom?ﬂo .

i soners o exanple, n-pent n- hexy. - he ; Qot an
the Iike. 0&?# Eﬁf“ﬁ?ﬁ%‘é"&“&%‘%}?g %F‘E&b““?ag%?ﬁesyﬁﬁ{haﬁéx’hﬁ%ﬂo?‘ o 2 oubl
bonds or R'riapd eeftrabigindepkndaniyl selsctef frambaitagen (@eCallyy indgeteroghyli ncl ude,

but 30 t ) 1 e
2- (but adi BRYTS st %Ff’g hdlerop lg@fsubénf?éd%ﬁfﬂﬂ-caﬁlkﬂ Ml quritsGRRENT €NY

aryl)oxy-(C.-C4)aIkyI When a compound of the invention includes more than one R group,

25  for example, each of the R groups is independently selected as are each R’, R”, R>” and R™”
groups when more than one of these groups is present.
Two of the aryl substituents on adjacent atoms of the aryl or heteroaryl ring
may optionally be replaced with a substituent of the formula ~T-C(O)-(CRR")¢-U-, wherein
T and U are independently —-NR-, -O-, -CRR’- or a single bond, and q is an integer of from 0
30  to 3. Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring
may optionally be replaced with a substituent of the formula —A-(CH,)-B-, wherein A and B
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(1, 4- pentadi enyl ), ethynyl, 1- and 3-propynyl, 3-butynyl, and the

hi gher honol ogs and isoners. The term"al kyl," unl ess otherw se
noted, is also neant to include those derivatives of al kyl defined in
nore detail below, such as "heteroal kyl." Al kyl groups, which are
limted to hydrocarbon groups are termed "honoal Il cyl”. The term

"al kyl ene" bwo twembéssor as part of another substit uentcmsags/oar793

5di val ent radical derived froman al kane, as exenplified, but not
limted, by - CH2CH2CH2CH2-, and further includes those groups

descr beqieueae@wdamyufme,r-oalf-m 5(0)Ty 010 NR on iy fend, and

al I cyl ene). gr.ou i ave fr 1.t 4 c on ato A t hose
groups hdwW dnti%r\é\gré%&@#' On¢ es&?%r?ﬁndﬁgﬁh%neﬂfrrénlges? rdé"crj‘%lﬁﬁ t he present
i nvent i orvptidhally Baveflacad igh 4 domble bbrawateradtiesll.cwe b1 thessubstisieots pr adiashidi n

al kyl or allcylene, qgr I i i car bon
oy, | s O e 351 Gy AR optont A ROIeR Gt o e SIS

combi rat ifemuld -{CRRIROHER R Y o, mhererpands] arqindepgnsenyly frdsspisobran 4ied, a
stable Sthakqhio.Ofwbl 30ched, GRALNor SIOAUOL IThe isimATORN radd Rarl,  or
conbi nations thereof, consisting of the stated nunber of n atons
and at | esswefombly inderspdsatbiowieae] Bum braeprhsthidiuigd &P&S‘E’a?fg‘?i&'r*%g) of 0,

N, Si andj&; and wherein the nitrogen, 15 carbon and sul fur atons may

optionally be oxidjized, ,and {he njtro Jheteraat om . optionally be
quat em zed. The hetsédf é‘F"SW(tES tegn d}‘?hﬁﬁ’ga%‘&‘% e%?“ Wmﬁéteglreoaa@ee “at " any
i nterigor oppisdspliopit a@d cdntamingevepiogihkty rogpso The tom ‘tiphobphaipbiprltides hutdt

whi ch the al kyl, group i.s, attach . i cul e.
Beanpl eo PR IR SPISHRE R SRR . EORE

- C1- 12- CiizetididaiCid®s ha @i diHasphitOp3) ighiagphate ghide: S- CH2- C113, - CH2- 032, -
20 S(0)-0-13, -CH2-CH2-S(0)2-CH3,co.l=ECH 0-CH3, -Si (C1-13) 3,
-Clis-CH=N-OCH3, and - CH-(IQI{EH- ¥H3. Up to two heteroatons may
be consecutive, such ag’ofpro 8 - CH2- NH- OCH3 and

-CH2-0-Si (CH3) 3. Simkarl yo\PPh "het er oal kyl ene" by itself or as
part of another substj\ugniy n&ang aNdi val ent radical derived from

heteroal | cyl, as exe‘i%l f1ed, but i *oy, - CH2- CH2- S- CH2- CH2-
and - CH2- S- CH2- CHZEF%IISL- - . For 25het ef | ene groups, heteroatons
can al so occupy either or both of the chain Rernmini (e.g.,

al kyl eneoxy, al kyl enedi oxy, al kyl eneam no, al kyl enedi am no, and the
like). The terns "heteroal kyl" and "heteroal |l cyl ene" enconpass

pol y(ethyl ene glycol) and its derivatives (see, for exanple,

Shearwat er Pol ynmers Catal og, 2001). Still further, for allcylene and
het eroal kyl ene |inking groups, no\orjcemteation of the linking group is
inplied by the direction 3D i ®Rhi/TH theFornmula of the |inking group
is witten. For exanpl ajzot'hé%"f'.’cfp
-C(0)2R2- and -R C(0)2-. OR” O

R2g
11 X R*
R Z
. 5

Triphosphate

As used herein, the term “heteroatom” includes oxygen (O), nitrogen (N),
15 sulfur (S) and silicon (Si).
The symbol “R” is a general abbreviation that represents a substituent group
that is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
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The term "l ower"” in conbination with the terns "al kyl" or

"heteroal kyl" refers to a noiety having from1l to 6 carbon atons.

The terns "al koxy," "allcylam no,"” "al kyl sul fonyl," and "all cyl thio"
(or thioal koxy) are used in their conventional sense, and refer to
those al kyl groups attached to 5 the renmai nder of the nolecule via an
oxygen at om vamoemisssss gr oup, an SO2 group or a sul f ur PETWR3006/037793
respectively. The term "arylsulfonyl" refers to an aryl group
attached to the renmai nder of hte nolecule via an SQ2 group, and the
ter”} ! SULEEJ%&MM ‘sufsgthied 6r &&b@tﬂut&l‘érﬂdr s?ti@ltuted r?r unsubstituted hétﬁ?@ﬁmﬁlﬂalb an
"acyl su ifue sel ecte romthe group set forth above.

As used h%‘&’ﬁi“ﬁedn?rHES“F%%%%&%VPW@E%Iglt“?tuent refers to groups attached
to, and ful fillingTltGrhe'phaahanceallyfac@pioble teoniey|, avmeddereit hets2 s ei t her
Comoounts MRl ddatib A6AR, dndifinBAKEN ilifss IHENE USRS fild®

conpounds I nven
"cycl oal | dipkit, eammlenmw@nt@cwﬁmalmﬁr@ymatenabmlv@m@nv@g ordrani;mrtmga

conbi nat i gR Wit e ﬁgmatc&ftlgﬁl’y b EPLAS Elliers Mmlcf;c%:ﬁarﬁﬁéaﬁﬁc\ﬂlﬁ&ce%ﬁaﬁfeed

cyclic versions o utéd or unsubstituted

subst i t ut s, gtherg ﬁ?&%@t“P@W@Hﬂtmﬁé’tf”é‘?‘%ﬁlﬂF gajtp™inclydsy @Eb@%@q ageyey .
Addi t i onaddmpourddevhidehe E@g@f@d i %Mﬁvely&oﬂ@ix@ﬁdﬂﬁb@ﬁﬁs&ﬁdbp@ﬁﬁlg Y thehe

position at t he cleis e remai.nder of t he
nol ecul e.P mﬂb?“g%t‘“ﬁfﬁs ‘3}‘8 ﬁ?‘?&%ﬂp"}“ﬁlé 8??8%’ E?i‘fm OWhe“rﬁ?F‘p?qnfiﬁ?
cycl opent ybsentdipehtidnexythin relatioste hadiefuediphalitids; base dddhio ety ban beylztblottﬂept yl,

d the Ijk t
e S méxng%e@ Dhopll5t S8 }ﬁg&%ﬁé ‘gfx% gu&%leﬂﬂ ouagrrﬂl@pssugho
2- pi per i dbasg kitheBngai qran & ehitahyi¢ lncrﬂSO&mnq:) IEesammSS jof p@mazm&mllg Iﬂ@ﬂei!tﬁgﬁ base
tetrahydrof ﬁfbé‘&] m\é{ude %ﬁﬁﬁlaﬁw::\qgl% L!:El@ﬂm?’adﬂmm&l?%fgﬁlhy ghiad g& ﬁlﬁgngsl'u)iﬁ

t et rahydr ot - pi perazin perazinyl,
The het er@ﬁt%ﬁﬁlnawﬂﬁawwoﬁﬂ’@wés fth"cﬂﬁ@e‘BWFIF’@néq %F@V‘é’éy bapig

optiongl | %ﬁn&%hﬁiﬁl@@gcld AdaRioh St Ban 139aﬁtﬁnedﬁ’ylcoﬁ@nﬁgmhélneutrﬁlfoﬁﬂtﬁ@iﬁﬂ ves or
as part of another substituent . ynl.ess ot herw se

f1 uori ne, ERPEHEs wigh 2 ‘Pﬁnﬁ%mo%ﬁc’flra%agﬂrégﬁ?g ﬁﬂ%heﬁ’%eﬂﬁodﬁ? %ﬁ%{l? lmn’l‘gt er ne
such as "ddlemalBkathplés ofi plermimanicaltyaciepiable edd siditiohseltomtbikgd thae derlved

oY a6 Y et a S pinpoplafe b Mol Gl | oyl ™ s mean to

i ncl ude uorone
2,2, 2- tr|mbmr@aehgatbomrnbnspbcpr@bmm;ohydr@emmmm%ﬁwdmgamostph@m| ke.

The tesm ol molqﬁ@ n%ﬁ§ %ycﬁfobﬁ ré’l"%}%plﬁ)}cﬁ‘lg §6lds oAd BMBEL hdwliagmer

unsubst itute t ur at éd, aromm drocarbon ;substituent
whi ch cansali%deé‘v%q @laﬂvwgnwxmra% peidsdie P‘i‘ﬂj“s POBPRIE-ATORBIEe PEliH 1 to
3 rings) wAbGH vekBicl sadc, ket Rekario ladit, Headklic QHAbIRNbdnyeneshittenid, gr M

tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also included are salts of amine

ke.

acids such as arginate and the like, and salts of organic acids like glucuronic or galactunoric
25  acids and the like (see, for example, Berge ef af., “Pharmaceutical Salts”, Journal of
Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the present
invention contain both basic and acidic functionalities that allow the compounds to be
converted into either base or acid addition salts,
The neutral forms of the compounds are preferably regenerated by contacting
30 the salt with a base or acid and isolating the parent compound in the conventional manner,

The parent form of the compound differs from the various salt forms in certain physical
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"heteroaryl"” refers to aryl groups (or rings) that contain from one
to four heteroatons selected fromN, 0, and S, wherein the nitrogen,
carbon and sulfur atons are optionally oxidized, and the nitrogen
aton(s) are optionally quatem zed. A heteroaryl group can be attached
to the remai nder of the nolecule through a heteroatom Non-limting
exanpl es of avgioozmgkshet er oaryl groups include phenyl PcTARZpNETY |

2- napht hyl, 4-biphenyl, 1-pyrrolyl, 2- 5pyrrolyl, 3-pyrrolyl,
3-pyrazolyl, 2-imdazolyl, 4-imdazolyl, pyrazinyl, 2-oxazolyl, 4-
oxazol yl , prdpeptiessytha§ solxialiy inydolar Shexazot qtheml&—thssaksazzc)équivplent to the

4-i lyl, 5-thiazolyl,
> turyl - S PG ARy ot o BABE L prslabileell Y1 O ) el
4-pyridyl, 2-pyri nirggditiongo wtrfWWdJ}ﬁlpreSQntbfélﬁi@@ moalﬁeﬂcympoup@ﬁs Fihigh are
2-benzim ﬂ%ﬁldwgfoél 'F?&HPJ%X bf the"co\-n?&ﬁfdk &b@&rmkd hersirl é@@lb’ée@%?{dunds that

2- qui noxal i nyl, qui noxal i nyl ui nol yl, and 6-qui no
10Subs# | tnseﬂﬁlvgmcieﬁso Céaelﬁalalﬁmsqﬁén%ahz/éwh@ﬁ%aon&}tw ta Fgvidethe F%%Hﬂwdsr i ng

systens a&f@he%ﬁés@zﬁﬁr@@ntfohoﬁudﬁkﬁial%" BraBrugy caRBERRIAR] © URUbSHd TR

descri bed bel qw. é% (Qf? "hej er, ﬁ? L al so enco ass [id syst ens
1 whi oh BHEMGFVeRISPGY TR oo e el S VAr VIR ST

ot herw Seexblﬁplﬁq:;rodr@sam l&rsLolwlym’on‘hettcEtbdi&rcyﬂlpcmyStoéﬁm piegant foventiort whent he

15ary oxyPees PG BT P e e P ASURE bl o oary
ri ngslés defined atbmamcoﬂimmsds otfﬂ@pteeqnnmvmhgdcanwst‘in unsolvﬁéﬁﬁlrfﬁﬂllsés

i ncl ude t I o an al kyl
group (e. Q&ﬁ&g@@é}éﬂc@nﬁhgﬁu% ]ﬁ&agegr(ﬁ]é’y In%&gﬁp tﬂgﬁgg%t%dzﬁ%?%re% i ncl udi %g

t hose al k%ﬂPlVg]P@Lﬁ?)@lSPlﬁatW@?f aad @&?lwempaé%eémtkle ff@ scopg of#B¢ Bi§I®ne group)
hﬁs been lﬁﬁaﬁicﬁp etk c(élﬁ m&)&ﬂfﬁﬁbﬁsenﬁﬂveﬁwﬂ@dﬁo eRIEIQH in;ﬁﬁip@ Aczy,rystadhnrI or g
phenoxynet hy ri 0X oxy an
the i k) amorphious ol S AR ?f%f"a‘B%%e rﬁﬁ’ﬁ?‘(@e os J“‘g @%“?‘Lby

"het enpal theptkeseiit mﬁnycbn and g intdneddan bawytim the baopd aftle plmséﬂn inyertist.i t ut ed and
unsubstituted for a ifuents
for each type of p(g%'g" c%)m oum? rfglv&JF 3‘%9 nﬁg&pog{)%%%%% ?%%ﬂo%lﬁe
al kyl , andptivel eenterm) ¢raiphble lanjd&:tilb sacgmaies| digsteregmem @ESemaOSMReIBAf t en
referred f.g, 9§al ‘I'f’slo&)ﬁ]s gl@%ﬂccﬂp%@%ﬁhlﬂﬁé 5%515&%be blec&ﬁt m%ﬁ&f gal kenyl,

al kynyl , cyc oa het er ocy ycl oal kenyl, an

het er ocycl oal kenyl?heéff”épf@‘éﬁ*?éfﬁ’lePSFSEH%‘IHWF‘@H“%Y@IS%"“%‘F WPPURbst i t uent s”
and ° b??t egrOftktont o detH?ﬁf EithUﬁHBEﬁane oﬂ@@pe?hé At€thgthat aﬂl@tltﬁtb@l}bh@&gpdi)@dsone or
more of g variety of grou rq ut. not |imi o: - :
=0, —NR' @Qﬁ Rl?-ig un S erag’ﬁg‘g%‘ﬁie"ﬂ racg‘iaﬁ‘vﬁ‘ﬁ"pe ﬁ’ﬁ tl

-C(0O)R, exﬁiﬁBlE?tritluﬂQeHRoﬂine-lzﬂambﬂ‘dﬁbeﬁ 14 ¢%C). All isotopic variations of the

compounds of the present invention, whether radioactive or not, are intended to be

encompassed within the scope of the present invention.

25 The term "attaching moiety” or "moiety for attaching a targeting group" refers
to a moiety which allows for attachment of a targeting group to the linker. Typical attaching
groups include, by way of illustration and not limitation, alkyl, aminoalkyl,
aminocarbonylalkyl, carboxyalkyl, hydroxyalkyl, alkyl-maleimide, alkyl-N-
hydroxylsuccinimide, poly(ethylene glycol)-maleimide and poly(ethylene giycol)-N-

30 hydroxylsuccinimide, all of which may be further substituted. The linker can also have the
attaching moiety be actually appended to the targeting group.
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30 NR'C(0O)R, -NR-C(O)NR'R', -NR'C(0)2R, -NR-C(NR R'R ")=NR",

-NR-C(NRR')=NR ", -S(0)R, -S(0)2R, -S(0)2NR R', -NRSO2R , -CM and

-NO2 in a nunber ranging fromzero to (2m +1), where ml is the total

nunber of carbon atons in such radical. R, R', R' and R' each

preferably independently refer to hydrogen, substituted or

unsubsti t ut ecvohmorssad Kyl , substituted or unsubstitut @dTaBW603TY. |

aryl substituted with 1-3 hal ogens, substituted or unsubstituted

al kyl , al koxy or thioal koxy groups, or arylallcyl groups. 5 Wen a

conpound of the i nAvsanéd lerin, rheteuﬁiEISangrgmup’hafersdmepd?ngrcm‘lqusttmﬂlat

exarrpl e, aI lgﬁ Iﬂs Rﬁ afté):‘ﬂarea'ctxson' ndependently sel ected as are each
F cleayRdyiregs the sy g When nore than one of these groups is

present When R EhecteR! “aniibedydtes sireditothereinieclwiagisholy anfibndiehandtadn  t hey

can be c i & » £ Ohn

7 member clien Shatlpitled 8 s, LRBRARRRLGY) Qﬁt“g?gﬁtnﬁé@a“’e { not be

linited t"@ntlbmd)f)'y?fﬁfé K wlmprotamomprwegﬁﬂeﬁW|heawﬂ@rfb@m5ﬁ1 tﬁg

di scussi gy @Jmnﬂa‘ﬁkbﬂn@&ﬁb‘% dlsglﬁge Ebﬁld&slﬁﬂ &'mﬁé&nbiﬂ&n@ﬁ&hdﬂtﬁ&eoﬂ%ﬂi st and

that the term ‘al kyl " is nmeant ncl ude gﬂ%g%l I.ncl u car.bon

at oms bou§#ytchalg iSFapErist Aot g Wlﬂﬂﬁﬁé’ﬁ‘o ahepae %t% Raf8al kyl
( a 0?- : %&1 ame hee@kﬂ&ﬁﬁ&)tmﬂdﬁdreﬁﬁtyi:s cnﬁrﬁn’ged, of-tlﬁée()i)oﬁbﬁs, Crni, CanCEx33, bed
- ar t s e
For 1o arigiy Patbeti ikl iy Bl PRt EBh Bk Ak
subst i@ uert ighckaigenieblatdgipn (&) ardradighttobain sonstanty¢zicsw Bhe ightidwins” and

f ?gtn er ?g:c\éhst%\:'gg%h Es%%{ﬁgésed of! oﬁ%@%ﬁtd lgﬁkvﬁlcﬁﬁlqy & &th\é%lspgqr faagldas eISeR cted

- hal ogen 1soij$|e.RT R R and- \@@}gganpqcan be @'@yFQubdm@gzrpqo regmnmpegmabthty,
-0(0) NR tBmed &jﬁfu &:ﬁéﬁ) B/det'eﬁﬂ'nn ﬁr I3’CB'R) imtdMPefeéd)id Regions that are more

-NR-C(NR R") =NR " CN and
- NOZ,C( -R cons?gored F@-med mqgmkzrcgu?qs R{E@h \%@Pé Hfg;npoé?f{}ﬁﬁnree%DRs

f1 uor of Craa Yok R4, arrdngedfrdmdti Bd-tefniiNGith guliok p-mramugn the filbeidgotdet: nurmber
f | : e

ond R arUpPERE 5 (DR AES Tt T, e R R D MRS off v

( Cl - C8) al dnaiys coatath ateidiresiankiy khat inmectbwith anantgena The consieht regiory dltey | |

(unsubst i %@%ﬁ%ﬁ'{ ?/ ;n)e?étg\m %Qtlné Gdthe @G o g(l&bﬂﬁtyg%t)ét §ikkbi&%r factors,

aryl ) oxy- a conpound he i nvention includes nore

than one lﬂlwmﬁmweﬁs&f thewnweéysteedéﬁ eﬁfectorteﬂﬁ ag¢ Bt sogponent
'ndep%‘det@id)Mftﬁ@biﬁ‘s‘éfcﬁ@mﬁﬁmﬁén@sy&@:ﬁh R, R, R and R' groups when nore

than one of "t hese_groups r'gfn agﬂﬂeﬁﬂﬁg %{Wﬁ‘fn'lﬂ?dﬁﬁ%@f’%it\g%é‘gﬁt‘El%%ﬂ‘g'r(ﬁigy

substituents on adpHE@Hkt?
opt i onal | gmfe "dnePdde@ediont, ablusad ks tdférsi@ruihne afmdrhﬁag‘nmnmfa antibody
-T-C(0) - ( U are inde
LR - or R F B P g B e b R B ity B e
Al t er nat i hiefing, futianon of antaftibodyiudes b pecferned by ﬁaﬂnﬁnaeémfullémsﬂﬁ@n@ﬁodr he aryl
or heter I « i4.tuent of
or 1eeE Olatiplel %{@%@%@gﬂém&g@gtpﬁssaﬁmt@mh@eﬁg it Ay Braghidetde
"antigen-binding portion" of an antibody include (i) a Fab fragment, a monovalent fragment

consisting of the Vi, Vi, CL and Cy; domains; (ii) a F(ab')y fragment, a bivalent fragment

comprising two Fab fragments linked by a disulfide bridge at the hinge region; (iif) a Fd
fragment consisting of the Vy and Cy; domains; (iv) a Fv fragment consisting of the Vy, and

30  Vydomains of a single arm of an antibody, (v) a dAb fragment (Ward et al., (1989) Nature
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WD 2007/ 038658PCT/ US2006/ 037793 are independently -CRR -, -0-, -NR-,
-S-, -5(0)-, -S(0)2-, -S(0)2NR - or a single bond, and r is an
integer of fromlto 4. One of the single bonds of the newring so
formed may optionally be replaced with a double bond. Alternatively,
two of the substinents on adjacent atons of the aryl or heteroaryl
ring may optivommbiogsdsee repl aced with a substituent of pehesHécmstred a
-(CRR),-X-(CR'R ")d-, where s and d are independently integers of
fromO to 3, and Xis -0-, -NR -, -S-, -5(0)-, -5(0)2-, or

- S(0) 2NR 341:55h 646 uttsdhi conssntod a Ry ddhain, Bid (&1) en Iblatedompiemedtaitabl vy

i ndepende 0 | ect hyd tuted
(G 05) - R Rea o AR Al P kil St AL L1 ©F
not |i m ted Vispararndedioeby siirad gepdsobptren b&:]omeri, dsingmecaibinentgnethpds, by
phosphat eesghtﬂéf-{lf?ﬁﬁkéﬂﬁﬁt LG50 thde] b BRAZRNEE Gngth Er% e}ﬁ%aﬁn R%hldhiher\ﬂ,tanh' m t ed

to an est oric acld containing hat e groups. For
exanpl &, ﬁmeglpmamto @m grendyalet ﬁ»gleaﬂ@m(lgw@@ ah%waée fé-ﬁm ﬁv £SFF"[3W6%% at e

i nclude: dgitd PROBR b@ts%ence 242:423- 426 and HustoR$? &!S(@ﬁhsbpfoelmzﬂ Adag stevsy
"het er oat om inclu

, .nitrogen !\3J 15sul fur M al?n
silicon (%5879-5883). Suchsing W@ﬂg@ﬁwﬁ@?s angglsd;dended o,b3 PcpTBASTSE Shia e
that r epl’t@ﬁrﬁ'@hﬁgeﬂ-b&diﬂg bbrtiote Bf an@hEbaRy. t Thte anbode fregierd aferobiinedaéigi t ut ed

or unsubsti tuted, al k) subst it ute T ti d het | kyl ,
subst i tutcé’BVEBPODGhtgﬁ’BéP‘fstkﬂ?“@cfokﬂg %ssg'g}é’ij{ﬁfs%?%ﬂd %%Jh%ﬁ?’sutﬁe grrga A(y
het er dmryﬂo;utmdnshmsmemarmedeQBMmBambedleSUt ed heterocyclyl gr oups
The, term " phar MCoHLLGAL LRSS ERhARLG KBRS LSRRG Means

a pharmaceuti cal | y-accept ter nposi tion such
as a | i quantdbasly molskcules 0ff|smlemole®éhr PW@IUOIEX%PQW‘?@]@PM a@@Pdﬂéﬁ@PQﬂﬂm

encapsul afi ngs P%é bifding dpEHYR t?’ﬁﬁ aktthit§ @Jragmﬂm@@pﬁobans porti ng a
chem cal agent. arnaceutica accepta

l e .ca ers inclu E‘?
phar maceutical |y f@é%‘ﬁ?%’éo%%ﬂn%mabﬂ{@?’éd?%a’t“ PR ﬁ‘iﬁ%ﬂﬁ?’f‘é{%’& T¢al |y
acceptablig twatitcsn bd vdad (i ese. S@hleﬁ&MllsfelheNa‘ﬂﬁeIZ\ﬂeWﬁOWleWﬂSKMDICdﬂ are

d h t I i th
Par 1 cul o CUBEEPRUEEL TR ot A B L RN g n.  when
cpnpopndSAuﬁthaamBselmmhlmhm(b%S}jont ain relatively acidic
finmctionalities, g?&ﬁodgﬁfgréduagnﬁ otl)ﬁ:loﬁﬁ%i%%dl %)Jré"kr{a%q tcpt){osggfgkﬁﬁh' ng

the neutral form suc oun I cl ent anpbunt of
desired bhsat @lvﬁﬁstﬁ@ﬁw(qmwm}@f@h’?éﬂﬁ“@'@i‘%ﬁt’“ﬂlﬁﬂaml es of

phar mag euthiciabbi)e AG4RM B RNDRSLasFRhE's QGuAY 4R a's@ﬁdak&iﬁnrﬁaﬂﬂiﬂém

pot assium cal ci um amoni um organl ¢ am no, or g
protocol. The animal’s immune response to the immunogen preparatior 1s momtored by

taking test bleeds and determining the titer of reactivity to the beta subunits. When
appropriately high titers of antibody to the immunogen are obtained, blood is collected from
the animal and antisera are prepared. Further fractionation of the antisera to enrich for

25  antibodies reactive to the protein can be done if desired.

Monoclonal antibodies may be obtained by various techniques familiar to
those skilled in the art. Briefly, spleen cells from an animal immunized with a desired
antigen are immortalized, commonly by fusion with a myeloma cell (see Kohler & Milstein,
Eur. J. Immunol. 6: 511-519 (1976)). Alternative methods of immortalization include

30  transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other methods well
known in the art.
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salt, or a simlar salt. Wen conpounds of the present invention
contain relatively basic 15functionalities, acid addition salts can
be obtained by contacting the neutral form of such conpounds with a
sufficient anmount of the desired acid, either neat or in a suitable
inert solvent. Exanples of pharnmaceutically acceptable acid addition
sal ts i ncl udeva teomesseker i ved from i norgani c acids |i ke Poydsoahbsoss c,
hydrobrom ¢, nitric, carbonic, nonohydrogencarbonic, phosphoric,
nonohydr ogenphosphori c, di hydrogenphosphoric, 20 sul furic,

nonohydr ogensul f ur iica préfymhdieﬁﬂbdhnelmltheﬁhﬁiﬁﬁhma@hiﬁleﬂtﬁdrdﬁmaﬁlﬁd artiodyl ke,
as well a rl relativ nt oxi anic acids
i ke acet ?g&&g? gﬁlu}n%mge% %’ beogxe% (gf‘?ﬁy (Presen%fnéen%,ol){ ﬁ%:%oﬁre%are%b g {h

succi ni ¢, s&ubes oﬁﬂ mlirl‘uufnactonrwlcmillauﬂiblovisr D elebding thipheaiyeenil bght cham
benzenesu lLI%lQﬁHO%‘lOblﬁanéayllbé Uﬂ)t; R fom tﬁ% ﬁ'lﬁﬁn% ﬁrﬁlyng‘gf u(ftcre e%HeldftcP nic,
and the like SO I nc udeof are ts o am no acl suc as arginate
and thé | ewain porgnusing {as. oliumsp)jmmueogiabhlisseqyensss W@@n@rﬂ rgolegplar

gal act unorbio{bg;éaﬁﬁ Ss. A et nBlel tbl@@ateaaﬁmeﬁcom@s@,mrﬁmmﬁﬁe 1oﬁ§
"Phar naceut i C%“'%“gé‘?:li“ﬁae Jour nal. of Pharnaceutical Scjence 66,

1-19). Ceftid °&9§Wbtdiﬁﬁ9?§“%ﬁgl?%@db¥fé’§'éﬂﬁ”?r%?§ﬁt&s9 contaln
bot h basi eatantloat318i567 fouTubilly ena). i ol cetetah@iharfidet atibbdyethe ARRIIS to be
converted_into either e or agcid addition.salts. .

The neut r & P67 e‘&f“???%‘ AL VR “%‘?8%’?@%?“9‘”‘}18&’5&3#53? & by
cont adOi n§y.33Baterth DosHI25, 508 toﬁﬁlatebamidl BrPatot Noshd3a,1Dd] 5586.08p; 6.1683,6ar ent

conpound méﬁ@g@@\@%{&g manner. The parent form of the conpound
differs fromthe various salt forns in certain physical properties,

such as sol ubi | it ylnapothesipepfersdembediment, the antibpdyds fluman pribodya Seeh ar e

equi val enhub® ahdRdRedRBE gdrBfaitt Q,f nﬁrnﬁlzﬁlg RRQROEE dr gsns&mndas&wgﬁ&ﬁn of the
tion, addition to salt forns, the present

present in
i nvention E‘F'QUFF B@Qg%WBﬂ‘ﬁﬁ‘?mWﬁl@Hhrh%%esl hgvebegsy ‘B@F‘E?@edﬁ%‘? FPEPPHdr ugs
of t hasconpeitGushghblinietks hewdbd itfodudeN0SiRh GRFRRIRE ih iRt et eadi | y

'he conpolRal SorEhaonraLunb T se0ahE rare tar e anar by S B AS can be
conver t ed3.6@l,Ah65,818/3p& 518042 8% addg T 295 @hto Lonheevinil Ky, b)S. SiterriNoal  or
bi ocheni Cé‘v\ii@bkb"@ﬁ 1!31“331@4 ?@% XH{)%S&‘EB&' %Q%ﬁgﬁﬁﬁgﬁ%wl £ ppirodr ugs

can be sl converteée oun sent invention

when pl ac B@W%‘%“ﬁq W&y fﬁéﬂhldp a»‘t% h R Rnjigpdies gty EHFOé?B ggbrEsiasenzyne

or chepi Calagd @B Method OeRSdRhik: 1W9mﬂﬁa&ﬁnﬂmg1m&§§eﬂ&s lsﬂéh%ﬁgeon can
exist in %lé)‘ﬁo'\/ ted forns

S S solvated f i ncludin
hydr at ed FigRHnettiofds @éﬁ%‘ﬁ‘a}ﬁ“wﬁ@%kﬂ%\?&ﬁ SRATY oD B & EeRA&rdf Sl ettty
unsol vat edod. 6,228408 5408484, amgmassm@mt briah; 1.8 ePaRAONS. A2700%andr esent

t t
oL On 6 RSP BRI L DASOA B L
forms ar eandGUs. PatewiNos 85170 658404 DTS AIGHS B 36,515 hrel GH0B. S8t

:m:g??gnm@gﬁtg{gahntended to be within the scope of the present

“Solid support,” as used herein refers to a material that is substantially:
insoluble in a selected solvent system, or which can be readily separated (e.g., by
precipitation) from a selected solvent systemn in which it is soluble. Solid supports useful in
practicing the present invention can include groups that are activated or capable of activation

30 to allow selected species to be bound to the solid support. A solid support can also be a
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Certai n conmpounds of the present invention possess asymetric carbon
atons (optical centers) or double bonds; the racenates,

di astereoners, geonetric isoners and individual isonmers are
enconpassed within the scope of the present invention. The conpounds
of the present invention may al so contain unnatural 20 proportions of
atom c i sot opaxseosgssee or nore of the atons that constPCTUSBIHEUYS
conpounds. For exanple, the conpounds nmay be radiol abeled with

radi oactive isotopes, such as for exanple tritium (3H), iodine-125
(1251) orsuﬁ@ﬁtbqa-ekﬁnﬁla,%)up, wilfdr of ®€L GMé @hiviadn iadividms oofmote en onpounds

of the present ﬁ?i{en |qE vi,)het er radioactive or not, are intended to
be enconpige RiYoRH0R 188 of the present invention. 25The term
"attachi ng noi et y "“RexetiVenfonetional frowp, s twd héreig refers wrerpapd ingudiggoby oty ef er s
to a noi I o) f j o the

| i nker. y’%feé\g’f 8;la r? AC%PEHJS :{lcggr;l% HFQ%MQ ol};ﬁest g m&ly%%?{? {3{1 %son and
not |idm teatboxmhic acdskgslers, azmd?ﬁo@lamfﬁyal lsocmtm@mﬁeﬁw &PWPYWQ’E%%W&I kyl,

Bg?;?)e( %’ﬁ; g‘lﬁgnél Mﬂazcm@é %'dg!ltz?nﬁsa gﬁgﬁmkzohmﬁ?%ﬁﬁ%wi ﬁieﬂ:hlm.rﬁ qulﬁdes
hydr oxy| stieskides ?ﬁ¥ é‘desa’rullfo’é?ﬁ Ss\hﬁﬁneﬁ“‘flﬁfa?ﬂ%ec foifFtas ?‘JE))&P ; The

| i nker cagiradsSRIHaYRids Mnidtidsaahaing, iffles tnfidae, ﬁi&bmlhwo@nmﬁmded to the
i WD 2007/ 038658PCT/ used

targeting gr

her ei n, t"r’f&“"t""g‘g ﬂﬁo"%&%‘i‘ GhigfpargRRms @1@ ﬂge‘leﬁ Ogh"p%s%fsf Ty enaImnesbst rate

t hat i® C}lnﬁﬁl\ie;durfaa‘smﬁbﬁdfb&resuhﬁﬁdaﬁ:ﬁzédes narbodiigddes,icathamates, imines, azidesThe t er m
“antibody’ as referred eln i any

anti gen baiz?l‘éfmﬁgurfds’ 26 n%lg{’(?ﬁges.’ %nia'ngﬁ?d gﬁ%ﬁ@g&%ﬂ@%?@gﬂ%@ugﬁ% ingle

chai ns theqhe!@fchoswecsto peemer bioehyfugstesf &g @WT%YQJGW}WW@WS{W%W% si ng

at |east Jugeheave, fo'r"lx R fgmAkch, BWRole: TebthiGha] Akdemic press,

i nter-connect ed di sul fi de bonds, or an antigen bi ndqll}rf(g%1 ortion

t her eof . = &irendy Mﬁg‘i"ﬁ“ tp grepastgarl L ispnckonnl EoUPS A AT in fiee

regi ops ( Mkandhelr appheevﬂt&ﬂ ﬁiénﬂhﬁé‘éﬁﬂfﬁfoﬁﬂﬁart[o&@t ifposd] iﬁ@mhﬁahb)abmt}raifgne ;
const ant on i s conprised o re D an
may be of°f fﬁ@"’r’rﬁeaﬂcfé‘iet re an Trﬁ‘ﬂ ngspgi?on |L§N%§)B§p&?§§h |i ght
chai n i s remeAtees) Atfflenc Frosk |Sg:laneg:haa98ﬁ) Vi reabtive funepineleruyt naylbed a

l'i ght chai &?Cee(anst ant _te&gion. The |ight chain constant region is

conpri sed” e o In, CL, which may be of the kappa or |anbda
i sotype. The VH aﬁdie%nnoelgimﬁ@e magvtiereard prerarre s 8 bipele Yo d-4nt o regi ons

of hypervarialil Ll Yanst ﬁéﬁ@ﬁl GRNRESBNY: & d hikneelrehb iRl G éﬁ@&eans

(CDR), interspersed with regions that are nore conserve r med

f r amewor kenbegmericthy @R)pou@aeqa Prgpfreh g supptantiallpsingleisnass Me déé’?CDRs 15

and four ;E@amngasmss%ﬂﬁg 1§dh£&ﬁlaﬂ§7btﬁ9cdn®bmﬁdmks kiicvndf the@xy Fdrexawipies i n t he
fol |l ow ng order The ari abl e

regi ons OMag lﬁléerff’ég(/ 1?%3%‘?‘%? and pure ﬁ%ahﬁodl?ff% ?*npou%dsﬁ%fﬁbed’maorralyn t hat

i Nt er act susitg kyatitic Ateirhgiéms Hhhee eonbandally pge rsmbihatichevith reeétivotli es may
medi age the Bl NI erdd MBI UNOHA Bt B B S rodult RSP aCT O 8,
inversion. Alternatively, the final product or intermediates along the synthetic route can be
resolved into a single stereoisomer. Techniques for inverting or leaving unchanged a
particular stereocenter, and those for resolving mixtures of stereoisomers are well known in
the art and it is well within the ability of one of skill in the art to choose and appropriate
30  method for a particular situation. See, generally, Furniss ef al. (eds.),VOGEL’S
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i ncluding various cells of the i mune system (e.g., effector cells)
and the first conponent 20 (C q) of the classical conplenent system
The terns "anti body fragnment” or "antigen-binding portion" of an
anti body (or sinply "anti body portion"), as used herein, refers to
one or nore fragnents of an antibody that retain the ability to
speci fical | y v ndossssean anti gen. It has been shown t hatTukmosasitresgen-
bi ndi ng function of an anti body can be perfornmed by fragnents of a
full-length anti body. 25 Exanpl es of binding fragnments enconpassed
Wi t hi n t hendveroretiaot Plarhcal. OaguentiEMETRY HHED. grecmgﬂnhnﬁbhangﬁqmndti on" of

an anti bo i.n d i) Fa g

consi sti ng%%‘}“’af%@"@?s,("x’\}a?l’&Q%Jﬁ%‘%tﬁ%%eﬁﬁ“ cgts&%% ‘?% {'—%g

fragnent, a bival ent fragnment conprising two Fab fragnents | i nked
by a disu%_f_ﬂ'g@#ridge at the hinge region; (iii) a Pd fragnent

consi stin e Vu and CH domains; (iv) a Fv fragnent con5| sting
of the3V. and 30 VFaeqrsaent imsengpn provides §ir drugigandreonipeaishhpptiy dugis) a dAb

fragment gied tg t}?eth 1¢ throﬁéh%&%}mlmhﬂfeﬁmclgﬁﬂg Sttdntitiled toMhoshlisclongist s of
a VH domai_n; Vi nt arit detgp ’Fm n regl on

(CDR) . FthSh%aF%%plwawflﬁs%HOtlﬂfel3‘% %&9 8 Fravigpnal ba Vi
and VH, aS@lalqm esd)m@ 66 D3hdSE/06T, Hﬂ&ll@&ﬁﬁ% arE heyin acpdisted B rﬁEﬂneeu si n g

nmb het | t hat to b
made as. 2 MgFd: E@s&%%aﬂ@ﬁir%aﬁ?ﬂ%' R PRt e pS. r
t o f onin niifpv-a miGLBeHesLDk nowih )asJﬁ(hgrh gesphaively. ma@@@wy thesee

Bi 1988
Pr oc I rftdmgégsgl eglgl(a&g%%i g% @%7@ égsé%@% 3&%%132 qﬁdg%é&tﬁ%:aﬂggﬁﬁ b(()dl es)
are al so drmt taideskrpioptiae fonaltsahyeestie dssoytialhi a@yméwl@rsmcwanﬁe@@kﬁr PFThdi ng

portion” of..agu@nhiROdyis ex-EHE%dﬁé}Exh B?Q.‘i‘erén'&@ﬂﬁi%ﬂ'taﬁacﬁﬁu@nt‘iﬁ)i tﬁérﬁlﬁﬁth5| ng
conventional techniques known to those w th @H‘rfg Wﬂtﬁﬂ nd t he

f r agment s™eFR g(‘!"rﬂééﬂ‘éﬂ’e&@? tpdilyaprareptfo fhyse qf gki ersa"ra"é 7 nt act
ant i bosli egtached to diverse specied Meludify, B ndtTiMiRE topdiadnoai hpdahrilyhal agsrs

herein ref.er %@F tt?fgﬁl‘,m ar ﬁ%ﬁ%@‘fﬂle Iabré'is' bg%xdpl ecul es of single

mol ecul ar %8 onarf y conposi tion displays a
si ngl e bi ndi ng spdaiofid aspdcy tempcksent iﬁwenh@ryrelhtss todinkeay thitewl vaefulépittagipe. For

preparat g al, JRBAS ARtk 8%%(&&181?&:1 rﬁl%oltﬂ%ﬁ%g@é P A

known 15in see i M1l stein, Nature
256: 495- 4igikerg !I!@VIQPBH Hehiliy fo eempamds, rerimﬂmrefngrt%av or-othprwisedg3) :  Col e

etal . pg ppfavoZJb ﬁfebﬂhmgdiﬁ!eue%w&amlﬁt%ﬁ&@m dERARYs Al an R
Liss, Inc. . Met hods of Og)urnodu%htl on of pol ycl onal ant i hodi es

are k nomgepraal{ymﬁ %rrqgfthag 1y sugh gmb ents, the linker 1s cleaved; releasing the active drug,
" once the drug is delivered to its site of action. Thus, in one embodiment of the invention, the

linkers of the invention are traceless, such that once removed from the therapeutic agent or
marker (such as during activation), no trace of the linker's presence remains.

25 In another embodiment of the invention, the linkers are characterized by their
ability to be cleaved at a site in or near the target cell such as at the site of therapeutic action
or marker activity. Such cleavage can be enzymatic in nature. This feature aids in reducing
systemic activation of the therapeutic agent or marker, reducing toxicity and systemic side
effects. Preferred cleaveable groups for enzymatic cleavage include peptide bonds, ester

30  linkages, and disulfide linkages. In other embodiments, the linkers are sensitive to pH and

are cleaved through changes in pH.
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the art. An inbred strain of mce (e.g., BALB/C mice) or rabbits is

I mmuni zed with the 20 protein using a standard adjuvant, such as
Freund's adjuvant, and a standard imuni zation protocol. The animal's
i mmune response to the irnmunogen preparation is nonitored by taking
test bleeds and determining the titer of reactivity to the beta
subunits. Wevoappeeps i ately high titers of anti body treTAIE®06/037793

| nununogen are obtained, blood is collected fromthe ani mal and
antisera are prepared. Further fractionation of the antisera to
enrich for 25anti bAdiixelsaruamamedzméthe arklténventanhdd the aility beodohthe ifeed

desired Mamwﬁgﬂale 1@9% &%% §8; 9%&@5&@@%& d%fsaﬁéeeﬂéf?lf&%h”' ques

famliar to ose |nt een cellTs from an
ani mal i Ay mmlweﬁuﬁe@pmg amvhigfemartispler Sltrmmlen%uwdzm cacorntbel y by

fusion w Eﬁ&e@at'mﬁ:lhmmﬁﬁlc&cl&é%ﬁ'd %&Q:'y%fea&s M lisd %?1‘091 theTibhnd. WAUNOI . 6:
511-519 (1976 } Al ternative et hod I mortal 1 zation include 30

t r ansf or ¥ PER 1 Qwrevidesgeies] ﬁ?e@éfrllfgm\ﬁrqfﬂ%com@}?é@@ﬁ%a hygrazipelinkeryi r uses,

or other peheESheyah ho %AW tHelligked bdm os1nérfuegenaér@t(1§o&mdatss@0dl ment,
t he antlbodﬁflsaclmsrlc or., umanlzecf nmeric

huran! v q S T HRSE TR 1 g BrPori SRPHISH O U D ciom Brfrpirs o
on t he sequasheer afe taniupréfaedfameay (hngelmlan(tmjagdgs Iﬂ‘dﬁtraef;ﬂﬁdydrgnﬁehe

heavy andllﬂﬁegr&‘ %I&%' tfn{r;:%%e]lr}gtgv%%%rl % Ca@cyctﬂlzat onre%esho?]m Huq?qﬁttcr)]%é'yw“ ne

hybri doma eres heer éd COAt
hu rnam)1 0i nelparibyttolaliewing ethe eem;w afis particudar yvaing linik based aurthdydegited gy

techni quegy, Jf@fch%@ﬁmﬂ?& ex&{ﬁlecée%afa.& c?ch%bﬁ‘?aﬁ e a&%@éﬁ%ﬁ%ﬁdﬁaﬂﬁe e e

vari abl e regi ons can ['in ed to human constant regio
net hods kHBvduee & Srh‘@leaﬁ’{“er(l‘%eéfé rigg gpon clepvage. Paafesred chl}zatmn Bies fcs67 to

Cabi | Iy efargdled Yiclivdi§ o€4 @ﬁ&t@c@agﬁﬂ &mdan;a@aacaia&ddmgﬁyhydﬁéaﬁe RkMelsat COR
regi ons can,be ms&rted I,

tg hunan franmewor k t.hods known in
the art (B8U0E vgon cleiyectitislyChieRodgingss ogloCnRPREToe e S
Pat entl5 Nofom b Jibi30 habiip; twhb mbiBRs A8, gerninBP3siTdn2 ThagkrBdih8iBlyl 37kt has bedteen et
al.). shown to accelerate the rate of the cyclization reaction as 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.
20 Asshown 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 CH,.
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 formulation with both a quick release and a slow release component, it may be useful to
25  provide a linker which cleaves more slowly. In certain embodiments, a slow rate of
cyclization is achieved using a hydrazine linker that produces, upon cleavage, either a single
6-membered ring, without the gem-dimethyl substitution, or a single 7-membered ring,
The linkers also serve to stabilize the therapeutic agent or marker against
degradation while in circulation, This feature provides a significant benefit since such
30  stabilization results in prolonging the circulation half-life of the attached agent or marker.

The linker also serves to attenuate the activity of the attached agent or marker so that the
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In anot her preferred enbodi nent, the antibody is a human anti body.
Such human anti bodi es can be generated by i mmuni zing transgenic or
transchronmosom ¢ mce in which the endogenous nouse i nmunogl obulin
genes have been inactivated and exogenous 15 hunman i mrunogl obulin
genes have been introduced. Such mce are known in the art (see e.g.,
U S. Patent Nam200%538%45, 806; 5, 569, 825; 5, 625, 126; 5, 638TARH06/037793
5,789, 650; 5,877,397; 5,661,016; 5,814, 318; 5,874,299; and 5,770, 429;
all to Lonberg and Kay; U. S. Patent Nos. 5,939,598; 6,075, 181;

6, 114, 598¢onfugdts G, r8iekyrvenifn WHER ibGBulbitoniéud hes tieapsitd effetiafor ¢xagpld iPCT

Publ i catl O i i n al so
be pr eparg) w’l\j@elna% é%éz% ﬂ]ie%c%r%&]&%%fg&m?hl?%w%ﬁﬁg%ﬁé@ﬁ@%&%iﬁggar| es of
human i n‘r’r&ﬁﬁ@glO&h@ﬂlnkﬂr g:ewe@ imBeehthpthegesuts bixajtheegenods for isol ating
human anti bodi es ai‘l?e%ta@ﬂﬁn%&%)x%ﬁ slafd phd?Ga ﬁ{éeleét’é@ﬁ hﬁutg;leamkée%d Pat ent Nos.
5,223,409; 5,403,484; and 55) adner et al U S. Patent Nos.
5, 427, d08meAplisn SBibe therApautc 288MeF mé%wy engymes thavzg e Pragsatin Boashy | 108
and 6, 1723¢hSdrott@isdve Qﬁfd‘r@ﬁlﬁtl’{er SlRled to 18RGddspart oPﬁE @g&ﬁt oNQﬁrkerﬁntS% 793,

6, 521, 404; % ? 555, 313; . 6, §82 915 ?ﬁ 6, 593, E 5t o

&1t t htelh a%e)sfabl Hing oups érva oy SSFAPIoR of the et QETYRH AREPRY 9% er s
to a nmat esck ilprévivadg diler sh;i@xsilaliﬁrac&hkt;cs bmmgmhloemarmamﬁawifzmg g9op vent
system or i ch can.be rea e. rec |on)

P om a sclatiedeGibus fehGE i SERRNANAR: A Fu po B RO RO
usef ull0i nfopmdaed foitmg t he present invention can include groups that

are activated or caRADl & Mtk bk ARG hiupl | AMaseleptad speci es

to be bound to the so can

2007/ 0386BBRE wme@/m@w@sa@am megerion @Eraée@awh@ tesipd bpi pigrageeff er or

wel |, ontﬂaeagahtcdﬁnﬁﬂcefmlhmm@hatwcmm%&rmﬂr@%lﬂﬁggn%rzd% of the
|nvent|on i s bo

ctional S used
her ei n re?r%fF?blﬁ'gesbﬁhﬁer=Fﬁﬁel Pae&?rﬁ‘ayﬁ batsat 0 e e cxshlf @fsitﬁ@
acet ylignem®s, oﬁaﬁgbeﬁﬁe age@n dluker b teenBmes yiestetdn thh Alrmaeshod ahdiety des,
ket ones, 50aragsgx %oam ds, esters, am des, cyanates, isocyanates,
t hi ocyana%e %o(fnf‘in ocyanat es, am nes, hydrazines, hydrazones,
hydr azi des, di azo, Tldlpwé@m|nmm10rn¢1$0rr©1atem0twrij¢$@s copgingrgttesmitnkers.ul f i des,
disul fid ore}kﬁltltzlﬁﬁ&hﬂﬁé inveibh RS 1o ﬁbﬂr&é@%a@m@;%e%?ed f§rl{ﬂ1J theinfen@fi dS,

acet al s, drides, sulfates f eni ¢ aci ds |son|tr|Ies
ant i cl i nedjscasepgspreially fqﬁﬁﬁmréhemqthﬁaahe@eclﬁwwwmfmhﬁb%s degstibpgplicrein

hydr ox@m goadd ﬂlsprschhg%hya@ B mghasgéoit&wy 8f B8R SredREd BRCIBS hiidVa8,
sul fites, ena @]%W%‘%gam nes, easﬁ eudour eas, semn carbazi des,

car bodi i ni#EYe r“ﬂa}“r""n" TS opounds,  azoxy
conpounds, and ni tTiRSiakaOsTIRUPGEhE ml?ameﬁ amscfzbadmbnemmbr bg) piosepsat anys 0

i ncl ude tho e U ed to pr.epare btl oconj ugates, e.dg.,

N- hydr oxy&X! ‘?‘Pﬁ RS O’élr LY ehni des and the |ike (see, for

exanpl e, Her manso nThuIItl@@CiB\ﬂIU@ﬂ@'ﬁE liREEHNE QuiESntaidcadelia verigly efesqupSan

Di egogs 1\?\%@of1té\/ﬁx%ﬂ‘?ﬁa%whpcle%eezﬂ%9 eS2 G mOb10dd \EiS s &t YA W ADAL e FhRUPS are

wel |

relative to that of constructs that lack such groups. Also provided are conjugates of the linker
arms with therapeutic and diagnostic agents. The linkers are useful to form prodrug analogs
of therapeutic agents and to reversibly link a therapeutic or diagnostic agent to a targeting
agent, a detectable label, or a solid support. The linkers may be incorporated into complexes

30  that include the cytotoxins of the invention.
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15art and their application to or nodification for a particul ar
purpose is within the ability of one of skill in the art (see, for
exanpl e, Sandl er and Karo, eds. ORGAN C FUNCTI ONAL GROUP

PREPARATI ONS, Academ c Press, San Di ego, 1989). The reactive
functional groups nmay be protected or unprotected. The conpounds of
t he i nventi owaaoer/pssegppar ed as a single isoner (e.g., 20T/EseAsOBTBEY
cis-trans, positional, diastereoner) or as a mxture of isoners. In a
preferred enbodi nent, the conpounds are prepared as substantially a
single isoner. th]lﬂ@dﬁtmftombelp@eabmgaeﬂid@styanahn@bﬂ@sulfﬁlegﬁnp,@aé éry pure
conmpounds_are 1 For ntio

enri ched ?ﬁog?fﬂf@gﬁgegﬁl?e%grguﬁéﬁtl o%‘lp}la?mé%mﬂlgﬁ&r:ﬁgﬁeg%n bggf?#r{ lé)é?ar ed by
usi ng synthhetgetng apesr ﬂ’hﬁﬂ@ Ertkergravipaimazpale berdasnnbed rESpRaagIbyps it eniain

conbi nat i g, ¥Y‘t\'i/$‘rea& &%ﬁal%ﬁ;h%ati*ﬁ/@bilﬁeéne LRAYEI fuhGioni) GRERGRLST Iy at

a chiral cen unc an e Its conplete Irversion.
Al t er ndit i Fretpbondste aphqnmal fyneiguadity of fhe|ﬂmﬂ@fﬂﬁreezeat, es- aliaseidn thEe S nt het i ¢

route canyhg cﬁe‘r‘;ﬁQJI ﬁﬁ%dnﬂ&?oi%e%ba&gﬂ ﬁou?ﬁ@ﬁs@&ﬂo%@ﬁﬁ% a chE8EdANu A SalityO
inverting or |eaving unchanged a particul ar stereocenter, and those

f or resol?/flﬂi‘fgtafﬁi’tk‘ﬁﬁgeé‘é‘“d]?e %W?F@Bl%ﬁﬁxgmélr”e" Erpampicak fiagiongiies He art and
it is weldpask ki ihdhele Bfirdyl tler@btopdaebofy], Gibioky, arhifio,lkB@nd bid th@capfdoos e
and appropriate 30nmethod for a particular situation. See, generally,
Furni ss et “&F. (eds.), Voon's ENCYCLOPEDI A OF PRACTI CAL ORGANI C

CHEM §TRY 5 ED., |Drge&mmStitienbiktisceaesentdsytiiaagentrlty. spbsﬁwém 1991,

pp. 809- %@ubst?rﬂgd Hﬁ# %@F%lnfaé%%r un {H.ltcﬁzglg 1% 1tutgu2c§' ugsjugs%% S S5The

pr esent 1 nven for conj at es ere e drug
is li nkeoprta@uhsh@teripgm@bsutmed)hﬁ@%oa&ytﬁ@m érapnelemh%bmen‘t kel allert Wg'Iylbut not

limted t mupg Hﬁ%&n%ﬁéte@ﬁémbﬁaidébor%lﬁ@tmép;ﬁiya@s@% iseg! i al No.
11/134,8 Provi si onal Patent Applications Serial Nos.
60/ 572, GG’F’YémleB?ﬁlB‘@imT‘m all of which are herein incorporated by

Iref Er ence. dThl sdl lmiée@aiysp@brtgh&@s iﬁclﬁtﬁpfft il&bplgmﬂﬁlﬁ&fhmm er disulfi de
I hker, an | epi.c I N .as L= o -
(Liy S - pireaptone Ryl eGiort foid, lif sy i s it 1 °

attached f- aiamﬁaez—dmuggtha:nh!ec;ptee&aﬂd,’z-amilwem:iethiol)as-mmmeotamie@ldc beaveabl e
|1 nker ar MhnduBabo8 b8y, ARRAARIbALSR Bl SRR dA: ARRRAkI ALY any
nol ecul ar speci es er arm as e tnvention 1s

exenpl i f icadond geun W#@F%%@@@@,PMﬁ% aa‘iﬂlabkﬁrent to a therapeutic

noietyg It will, hAWeNEEL cab@rvk RAkdMcBRBREBholb Rt RS Gnddhedtchll | 10

the art that the |inkers can be,
functionality into the cytotoxin-targeting 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.

25 The spacer(s) located directly adjacent to the drug moiety is also denoted as
(L"), wherein m is an integer selected from O; 1,2,3,4,5,0r6 Whenmultiple L' spacers
are present, either identical or different spacers may be used. L' may be any self-immolative
group. In one embodiment, L' is preferably is a substituted alkyl, unsubstituted alkyl,
substituted heteroalkyl, and unsubstituted heteroalkyl, unsubstituted heterocycloalkyl, and

30  substituted heterocycloalkyl. When the drug-ligand conjugate comprises a hydrazine linker,

L' does not comprise a disulfide bond.
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15attached to diverse species including, but not limted to,
di agnosti c agents, analytical agents, bionolecules, targeting agents,
detectabl e | abel s and the |ike. In one aspect, the present
invention relates to linkers that are useful to attach targeting
groups to therapeutic agents and markers. I n another aspect, the
i nvention pr oo Wexstssinkers that inpart stability to ceapusm@d®i7reeduce
their in vivo toxicity, or otherw se 20favorably affect their
phar macoki neti cs, bioavailability and/ or phannacodynamics. It is
general | y preferrettit haiked :ﬂmaynhht mpdmdﬁum&ﬂdsolumm ot dentkassed aggregdtieaved,
rel easing_the.a ) dell ite of
action. T?Fu%emeisﬁ coﬁ’élgae%g%' tnk%t& eyal%ﬁ\t/eﬁltmeg’n % Edh cLraes'rsnscj?of t he
i nvent i onhae & Yerselé zinedaive. Suoke dniadimenicibe Eomuiep i shbstimied Héylt her apeuti c
agent or fort he linker's
g m&ﬁ{uteﬁﬁgcglr su@§1ugéﬁh§n%n%§tgﬁt@& &?ns)u})s ; dthEt@t%Qkﬁ or

presence remnailns e Invention, the
| i nker$ avnsubstiated betepildcnnef vhirhinay 2 praighys bragohsd orgvebiyddeat a site in

or near téﬁ@stftuﬁfoﬁ?ﬂtaﬂﬁl for SfaPle, 3Jovid ((Elt@ﬁ) slic1eanky, aRigiaR ety king i on or
mar ker activity. Such cleavage cap be enzymatic in nature. This

feat ure afiglkylpring e@ﬁéﬁtar‘fge@@ti’é‘tﬁ & spmprigesEmngprevstic mpigt ARFEPELt i ¢ agent

or mar ker emio@fiest, D8cdnPiibes hﬁy){:oﬁfk@lyﬁ# sty @a@ed ﬁiﬁc&@tdamlyi?fe@ﬁt&h aed
cl eaveabl e )ﬁroups for enzyﬁatl c cl eava e |nc &e‘ﬁgl de bqnds ester

301 i nkageRV M GPYYAETHE b icHKRIRESE 479 Ao ah Bes R R | Meer o
are semsi mbies. tAddIﬁbﬁaﬁyltﬂte at inkerl comprisels, tidvresangiie, bétampapndr poridnent Ayl a

i npor t ant a?lpcﬁ me current invention is the ability to control

t he speedS he | i nkers cl eave. For exanple, the hydrazine

| i nkers descri bed h@meqfweéﬁreb%mt» Elgomprises @ pelyethylave elierl EQ B9 ng

on whi ch pardacCith@h of LY Mo hawkS 149890 urﬁ@?on@al?reféﬁﬁl){' hdEEGREREvat
whi ch the l'inker cyclizes and thereby cleaves. th fyi’géﬁge fromthe

li gand. Dl BtspyadouSIoerppiaiiepiy - 12 &ipest Anitss pareiprefegab APy SEBYI exes
lhaV Ik Ngs a ke pskdratly 3::15 Fﬂﬁ@ﬂ: uth@rW&ﬂ@’f prefehelly@ rb;&atﬂﬂtswfaé‘/mhpconim REEly bfled

i nker co tion ee on cli n uire
and the p@??ﬁémoﬁy » @ 58§° 'é%r}‘?dggl % Flﬁ’ﬁt\c}me‘%" unﬁug‘%me 1!1?75%1 t he
drug at ah@d:wte'l ttastxeeﬁzlhammtmeﬁ’ﬁéfae pareof thedls* mmﬂtvywdnlugcelthemtaeqr
conj ugat eg olubth dtQ][t' Efex Aéhﬂlonéiﬁrt‘ﬁg??@ rrlo'ieﬂkr@c{u%es(tlﬁe cfeEr?e &éﬁérgé%

i nvention’ TOrra range o zati'on rates romveryfast to
very 1OSIwami’ofhvemeé@rmaltheémwgﬂwﬂteﬁélgéeﬂléétﬂbéw of a particul ar
hydra?é ne |inker based on the desired rate of cyclization. For
exanple, very fast cyclization can be achieved wth hydrazine |inkers
that proddtBentideLinked B nembered ring upon cl eavage. Preferred
cyclization rates for targeted delivery of a cytotOX| C agent to cells

21 Cher w5 AR DY s At rsredt LB R Ry PR LBV T,
general formula: (L4)p—F— (L , wherein F represents the linker portion comprising the
25  peptidyl moiety. In one embodiment, the F portion comprises an optional additional self-
immolative linker(s), L2, and a carbonyl group. In another embodiment, the F portion
comprises an amino group and an optional spacer group(s), L’
Accordingly, in one embodiment, the conjugate comprising the peptidyl linker

comprises a structure of the Formula 4:



15 froma linker having two nethyls at the gemi nal position. The
gemdi net hyl effect has been shown to accelerate the rate of the
cyclization reaction as conpared to a single 6-nenbered ring w thout
the two nethyls at the gem nal position. This results fromthe strain
being relieved in the ring. Sonetinmes, however, substitutents nmay

sl ow down t hevo memssesn | nstead of nmaking it faster. OpCensiés@sTiesasons
for the retardation can be traced to steric hindrance. 20 As shown in
Exanple 2.4, the gemdi nethyl substitution allows for a nuch faster
cyclization reaction to occur conpared t% when the geninal carbon is
a CH2. It is inp Atl zﬁé ver, that in some
enbodi nents, a linker that cl osI .mey be preferred. For
exanple, in a sustained reIease fornulatlon or ina forrmulation with
both' a quick release and a slow rel ease co onent it may be usefu

to 25 provide a |i mkibis ebidatieng L4ay QF-ifioRt & rYas désarttfeevatcar'b Mend L*
enbodi nent s n i s .achi eved u5|%% a hydrazine

a ati
i nker that® By St&Jt’s‘ﬁV&’Pa%fﬁ%ﬁea%e%@t}%@% ?cfeﬁgfi BRI ROPE R Aber ed 1 ng,
Wi t houts t ldescglmdtabhmeﬁnylbresmbsteifttmtame linker@), sinng, &, 7 3)ve fhe bedandipng.
The |inkergs ; ﬁdgé&d&%\'ﬁrf%%ﬁ?z{?ﬂbo& ntl %A ro%egh ra%‘r?@%nec’ : R ker
agai nst degradation’whil'e i'n circu atron. ea provi es a
si gni f i caneuighsyeng geids; ander unpattral Iamingrc]ds;cds mwegeebfﬂlmes Ilﬂnd%ﬁr ol ongi ng

the circulation hakfmd e%@de%ﬁk&@&tlﬁtxﬁ@ﬁﬁﬁ@fﬁg%e PormIBUKEA! is h&q) | nker
al so serves to attenuate the actiy of ,the attached a gnt or mar ker

so that t AESEEHUGTRIRS, |e§h°Fé‘Fe&t1¥T\9é1 9r Bl%"rﬁ[gllﬁ ahph éﬂqcﬂyelﬂt || QP Gre-and
has the degitrgdingbdetiCdetectable 1aeeqaﬁal:@edlrsacﬁﬁ>ﬁnemonaf dr&up @Gﬁpr&@&édon at the

d d t f t ut t, t hi

Foat ur e of“0He FRE B JReFgmTRGPEYS DR IO PE ToHIBEsT ¢ he
agent . Thecabadylid dcgi aappgirentp sitaaiied tpthe Naeraliuy o@lAdgt Babs,tidds hétni t

cl earance and, nxé ﬂ*@&@? Rhdafi {%ffortt%fr‘e b g% %%Hﬂlc%cﬁ%ﬁ@@y ﬂl};g&e‘égguh%y

enzymes t hat resent are
further sé efc)ﬁe‘dd 88, Iﬂ$ ﬁﬂtﬂetﬁﬁaﬁstbwﬂpﬁdﬁlutl@eOagénli’at@?N@rﬁr%éMﬁ nto the
cellsy5The stabilizing groups serve to block degradation of the agent
or marker and may aI so_act _in providing other_ physical
characteristics of mHEEGEMUIBML fgcREpE e rRRPS SR Repi By RPoup may

al so i npr esteprishrer se@BRt ofdke FoRAKES:' S Sstability during storage in either

a fornmulated or non- 10 fornulated form | deal |y, the
stabilizing group is useful to stabilize a t her apeuti c agent or
marker if it serves to protect /t jmerker from degradation
when tested by storage of tR Din human bl ood at 37C
for 2 hours and results in les Ub pr%ferably | ess than 10%

nor e %eferably | ess than 5% and even m)(rse preferably | ess than

In this embodiment, L.* is a moiety that imparts increased solubility, or
decreased aggregation properties, as described above; L is a spacer group comprising a
primary or secondary amine or a carboxyl functional group, and either the amine of L? forms
25  anamide 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; and o and p are independently 0 or

1. AA! represents one or more natural amino acids, and/or unnatural g-amino acids; ¢ is an
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15 2% cl eavage of the agent or marker by the enzynmes present in the
human bl ood under the given assay conditions. The present invention
al so relates to conjugates containing these |linkers. Mre
particularly, the invention relates to prodrugs that nay be used for
the treatnment of disease, especially for cancer chenotherapy.

Speci fi cal | y wamera$ess he | i nkers descri bed herein 20 pcowvsue/ b1
prodrugs that display a high specificity of action, a reduced
toxicity, and an inproved stability in blood relative to prairugs of
sim | ar stinteget biteeen 1 and 20. In this emBdukmdnit, Ak Bmbsentl(i. 4, meis pricthegdnereinvent i on
as descri Q&gmﬁﬁrei n may be present at any position within the
cytotoxi c conjtigate Thus, there is provided a |inker that nmay contain
any of a variety ofntyepuwpds limkerosiibe itventionjof the ebvap RormmkatS, fl is likedave i n

Vivo, e. gy itsiaﬂliﬁongmﬁﬂug,%ihéhﬁé%ﬂi%{e* o whai 12 iRk alrRaF RRRNEEE Ll At | ve
that | ac Al'so

to that of constructs such groups. provi ded are

conj ugat edediresiing agenty feisctaple habelyprotactedegeysdnctienabgrenndr ¥ppieedidc agent s.
Thg i nke&@cweguﬂéﬁfhfa oup® Thesnm d@frb@gtﬁl@ﬁs,aigai 19G$pr&knt! HefoaRUscnpriggent s
o get i ng sagBRD Y s ErEEy anaBe Bedr TP A AN BT B e | i nker s
may be i naeeparyat theseembalitanibakestodoh katoxiitekyldeit firetlghdnodenxithes of
the i nvenik grr 4 Cﬁncsl éﬁ,iasdis Nnecessa Iinn%leﬁ‘ gt%!g&llc Eﬂ{e}s%f ﬁ@%aﬁeﬁ%’.gﬁﬁq%},gﬁ? eptide,

hydr azi ne, e group, rnore self- i nker
groupdOLI are optionally introduced between the cytotoxin and the

t argeti ng rAgetimmbRESinkirpker groups may al so be described as spacer
gr oups angﬂﬁr%fn—n-aﬁm two reactive functional groups. .

Typi cal |y, one chefiecsalf-rpmefativedinker Lt a bifunptnsalopersied moisiioMpchidnds to a
cheni cal tapagit bRdddidnkly 1idingd tPRHeNSO PR dhémied Bdletiesntd a no@¥MlIPitXd N,
whi l e the other cheuﬁn cgﬁlﬁ_funct%oqall% of, t he,  spacer %rpg[E is used to
bond to a'tPAEHT BAPCH GRS RIF Pyl Gpac ‘é“""c“&?lﬁ“é’fefl%gﬁ%@ PG he

cl eavaabl eoletuik By meanxafeptyastiofleachpenind &llodinp edid @nphdticicksvagd, spacer
groups ingl hydL0x rcapt o onyl arhox m .. ket one,
and ner ca%%ogggerog% %lgav%ngrﬁe tseer%‘a-u?dr?’r?rgﬁ tgetr?%f/eecuﬁegonr g?sg ?\ﬁieroglﬁlf cér}gséélcrllt ed by
LI, are gsmesdahénycd gloitiest ntaebrdonceritbilizrasent ingehtion, ithelself-gubettive ut ed or

unsubsti t W.ed; alVliends YoSh kit §6Qhdsy g%%ﬁ%éﬂ%gﬂh%%éﬁﬁ&ﬁgm@ﬁt i@

substituted or unsubstjtuted heter oaﬁ$l - group. In one enbodi nent,
the al kyl oter ead {p thephemisal resgfjve sty theslgsanishenlpsy desivefizolipndehitiisn at ons.
They mBYy plafiBactRBPRAla&ifitd sPS t §labd/dn@ BSvalhiaRk td¥Bth& bk pedRIHRNB Al Y
spacer groups i nc¢l ude, ftor exafrgl e,..6-am noh xgnol , 6=
the drug moiety into a fripartate 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 iripartate molecule. Such enzymatic cleavage, in
25  turn, will activate the self-immolating character of the spacer moiety and initiate spontaneous
cleavage of the bond co'valently linking the spacer moiety to the drug moiety, to thereby
effect release of the drug in pharmacologically active form.
The self-immolative linker L? may be any self-immolative group. Preferably
1.2 is a substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
30  heteroalkyl, unsubstituted heterocycloalkyl, substituted heterocycloalkyl, substituted and

unsubstituted aryl, and substituted and unsubstituted heteroaryl.
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mer capt ohexanol , 10- hydr oxydecanoi ¢ acid, glycine and ot her am no
acids, 1, 6-hexanediol, p-alanine, 2-am noethanol, cystearnine

(2-am noet hanet hiol), 5-am nopentanoic acid, 6- am nohexanoic acid,
3-mal ei m dobenzoi ¢ acid, phthalide, a-substituted phthalides, the
carbonyl group, am nal esters, nucleic acids, peptides and the |iKke.
20The spacer voamomasss®e t o i ntroduce additi onal nol eculrarurmgseesd
chem cal functionality into the cytotoxin-targeting agent conpl ex.
Generally, the additional mass and functionality will affect the
serum hal f-1ife anOnopdntnlay aplerréd ei-itolkiive sgodf exy bellapissentedsyough
car ef ul % crtlms of spacer groups, cytotoxin conplexes with a range
of serum RSt és can be produced. 25The spacer(s) located directly
adj acent to the drug noiety is also denoted as (Om wherein mis an

i nteger selected fromO0, 1, 2, 3, 4k.5, S 6. Wien nmultiple I)
spacers are present, elther |dent| aN_o oEi fferent spacers may be
used. Li may be any self-imol aj+ty roup. In one enbodinent, LI is
preferably is a substituted al kylgz#unsubstituted al kyl, substituted
het er oal kyl , and unsubstituted hgteroal kyl, unsubstituted

het erocycl oal kyl , and 30substituted heterocycl oal kyl. Wen the
drug-1igand conj ugihesraustipripgefsheamtinotienayligrap ran keyupstitutedduithonaert

conpri se g ofli«gu lg;ohﬁLeAbﬁn?mup is a substituent on the drfmitR 1ig YK RcetPhyRloked hAL
inparts increased solubility or decreased aggr egatl on properties to
conj ugat e&thefise péackag taoneiof e four panrsubsitptedicarkons Hig W%&%ﬁhemé L4 |i nker
does not kakgrd PhdI & gRup lﬂaﬁm ﬂlgﬂé/aﬁbm Lsﬁbhqmﬁhawmodt B Wea filatbd DI €1y
i s substituted ﬁl k,}ﬂ( uns |tute algg_?/ ubs H{yﬁdﬁﬁé}%l

unsubdfi t HPRYSYP T ol pseton "é’&i‘n%éi‘@ °f"¥:§-ﬁ‘°"3’o auberia Bk

het er oal k;{lzs indapyndedtlywbibadl frvaythbgros doasigiing of sbissatneh elityl, ansulsstiotei c.  The
substi t ut S e .e . Y,

akl yl t hi oélEa1 ?i%%élrtrella (r%l(e)t? Jo%hld%&%é’tj%%%ﬁ%ﬁﬁf Slg %Ptg?gﬁylg%%%fﬁ#%% @f‘ L4
conpr i sessubstivged kejeedaiyd, unpubstityted heperaaryb sibstituiedbbaieardpalkylivgsubginged ses
any posi the\f&JJayciemmﬁ@génVﬁby mh@{mgﬁﬁﬂé@kn%@@wwlwm@ aRHGIP! 2S

{SI ne or E argem ne. L4 can. conprise a erEI’ SUCh as a
poI yet hy| #pfaeigRy ¢t R16re dsieesngentnseseted SAm heyerqun éowtu}ai Rkl FubdEHSY i ses,
for exanpiryl, @%&:ﬁemkw,msu@maaeﬂm anshbaingePieter@enhGadediral v.

In a preferre 4co a | yet hyl ene gl ycol (PEQ
noi et y. T'T‘Féulﬁ%%ngaﬁyEis@EﬂBth e %H&twgﬁr%y;ﬁ@sgﬁgﬂni ts |ong.
Pr ef er abl lyterddydodPEBGand unbublktiwted liete1®y¢lmﬂehtEmmplmsr K substituepts éfcldgbbty 3- 12

repeat unjt gmg%%? %ﬁ‘?iraibﬂréﬂﬁ? ﬁ?%@iqd&ﬁdblﬁggfﬂ& F 2HP" €

pref erably units a efer repeaf “units. L4
may céhsi @Pthrslo Fexl ‘\}ia’éfaraanent%@fr%l,ét ¥ or brinjoge prefyrcdlendodiventaind.an
addi tional substi tﬁk%ﬁl.cpaxygea%tmﬁaﬂu{elg&&@lu@éhlswh atdve REbGEQAIKY! - It S

useful to conmbine PEG as part _o he L4 noiety to enhance the water

sol ubi'l i tgﬁrwyltgr@pc%ﬁﬁpwmr&aaﬁ& |%W8Pf!a9ty ity e prematifgingtiydigaisg haidhe t he

degree of arﬂggfua@i@haw}nimtboﬁw t100G§ U thelfiNel cir@ors gt B foud Bleir@Par@fard he

drug tot rt]o su stltutec? lgj)y the —CH,-O- group. Preferably, the NR** functionality of X is covalently

25  bound to the aromatic ring at the para position relative to the -CH,-O- group. R*isa

member selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,
substituted heteroalkyl, and unsubstituted heteroalkyl. In a specific embodiment, R is
hydrogen.
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20 (1) Peptide Linkers (F) As di scussed above, the peptidyl

| i nkers of the invention can be represented by the general formula:
(L4)-F (L'). , wherein F represents the linker portion conprising

t he 25peptidyl noiety. In one enbodinment, the F portion conprises an
optional additional self- inmolative linker(s), L2, and a carbonyl
group. | n anetdmo7easshodi ment, the F portion conpri ses panvusamad?7gy oup
and an optional spacer group(s), L3. Accordingly, in one
enbodi ment, the conjugate conprising the peptidyl |inker conprises a
structure of the Farapwfared emb&llithenX4he-ifentiof\prdvidésflpepfideQinker bf fofinuld 4)

In this ephodinent,. L1is a self-i )l ative |inker, as described
above, anﬁgﬁgwﬁg%ngE*QFV“$%§?S?%%§$ts i ncreased solubility, or
decreased aggregation properties, as 5 described above. L2
represents a self-inmmmolative linker(g). mis @, 1, 2, 3, 4, 5, or 6;
o and p are independently O or 1. | L ne enbodi kent, mis 3, 4, 5 or
6. Afil represents one or nore nat 1 ci’ds, and/ or unnatur al
a-amno acids; c is an ing§egery between/1 and 20. In the
peptide linkers of the in YR e above Formula 4, AA is
linked, at its anmino term nus, ‘eigfer directly to L4 or, when L4 is
absent,. directly to the X4 group (i.e., 10the targeting agent,
detectabl e | abel, protected reactive functional group or unprotected

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

10 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,, NR¥RZ,
NR*COR?, OCONR*R%, OCOR?, and OR*

15 wherein

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, unsubstituted heterocycloallcyl; and

20 a is an integer 0 0,1, 2, 3, or 4.

In another embodiment, the peptide linker of formula (4) above comprises a -F-(L')-

that comprises the structure:
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reactive functional group). In sone enbodi nents, when L4 is present,
L4 does not conprise a carboxylic acyl group directly attached to the
N-term nus of (AAl)c. Thus, it is not necessary in these enbodi nents
for there to be a carboxylic acyl unit directly between either L4 or
X4 and AA', as is necessary in the peptidic linkers of U S. Patent
No. 6, 214, 340 H&7/038658 I n anot her enbodi nent, trheusoseges e
conprising the peptidyl linker conprises a structure of the Formul a
5: ipHO 20(5) In this enbodinment, L4 is a noiety that inparts
increased solubility, or decreased aggregat| EeroREriies, as

descri bed above; L3 is a spaca% group coﬁprls' g alprigary or
secondary am ne or a carbox%i; nctiopal ~ ither the am ne

of L3 fornms 25 an anlde bong/w tYy_a endant|ca5 % uncti onal group
of D or the carbo of \L3 forms/an ani de WRAERW BH @ pendant ami ne
functional group 3 p are independently 0 or 1. AA’
represents one or re nht @al am no aci ds, and/or unnatural a-am no
acids; c is an integer between 1 and 20. In this enbodinent, Li is
absent (i.e., mis O is the general fornula). In the
peptide |inkers of whéteini nventi on of the above Fornula 5, AA'" is

linked, at its amno ter i ther, di L4 or, when L4 is
absent, directly to t heea%ﬁglr%l’}ﬁm%’?r lrgepenéﬁ”ﬁ’é %ﬁ?‘g@?ﬁlmj SipyR fpnsisting

det ect &bl ef Habtijuted iyl odselchtitued alicylymbditmeitheiomalkylgand mpsubstitudpr ot ect ed
reactive f&gg& nal group). In some enbodi ments, when L4 is present,
L4 does not nglse a carboxylic acyl group directly attached to the
N-t erm nus of (AAl)c. Thus, it is not necessary in these enbodi nents
for therehosheraggiboxylic acyl unit directly between either L4 or
X4 and AA", as is necessary in the peptidic |linkers of U S. Patent

No. 6,214, 345. 10 THPEeEl Efo‘iprﬁrbﬁ chirpcieaized in ghet it gomprises a primary or

10 secondary amine or a carboxyl functional group, and either the amine of the L? group forms

an amide bond with a pendant carboxyl functional group of D or the carboxyl of I? forms an
amide bond with a pendant amine functiona] group of D. L? can be selected from the group
consisting of substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substitated or unsubstituted aryl, substituted or unsubstituted hteroaryl, or substituted or

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

structures:
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The self-immlative linker L2 is a bifunctional chem cal noiety which
i s capable of covalently |inking together two spaced chem cal
noieties into a normally stable tripartate nol ecul e, rel easi ng one of
sai d spaced chemical noieties fromthe tripartate 15 nol ecul e by
means of enzymatic cl eavage; and followi ng said enzymati c cl eavage,
spont aneous| Wwaioeipsssy from t he remai nder of the nol ecar@sdesEdease
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, poiety and gpvalently linked at its
other end to the chem cal regc{ive site the drug noi ety whose
derivatization inhibits 20 pf nacologic%i%igtivity, So as to space
and coval ently link togethés the pepti&m noi ety and the drug noiety
into a tripartate nolecule which is stabl e and phar macol ogi cal |y

inactive in the absence of the target enzyme, but which is
enzymatically cleavable by s t ar get ;ggﬁgf at the bond covalently
t

| i nki ng the spacer npoiety a e ipept | iely to thereby effect
rel ease of the peptide nn@e\ fro the?_ iZpartate nol ecul e. Such
enzymatic cleavage, in 25t0¢n, will acffVate the self-imolating
character of the spacer nni%ty and initiate spontaneous cl eavage of
t he bond coval ently |inking thgispacer noiat@ to the drug noiety, to

t hereby effect rel ease of the ug in phargmcol ogically active form
The self-immlative linker L y be any -immol ati ve group.
Preferably L2 is a substitut®d al kyl, uRsubstituted al kyl,

substituted heteroal kyl, ursgbstituted 88heteroal kyl, unsubstituted

het er ocycl oal kyl, substitute® heterocycl oal kyl, substituted and
unsubstituted aryl, and substituted and unsubstituted heteroaryl.

epr oaent od bYFHEZFU TG e pd RO, Sud RS RREET 12 TRV BE
wherein R? is a member selected from H, substituted or unsubstituted alkyl,
5  substituted or unsubstituled heteroalkyl, and acyl.

Upon cleavage of the linker of the invention containing 13, the L? moiety remains
attached to the drug, D. Accordingly, the L3 moiety is chosen such that its presence attached
to D does not significantly alter the activity of D. In another embodiment, a portion of the
drug D itself functions as the 1.2 spacer. For example, in one embodiment, the drug, D, isa

10 duocarmycin derivative in which a portion of the drug functions as the L? spacer. Non-
limiting examples of such embodiments include those in which NH,-(L*)-D has a structure

selected from the group consisting oft
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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 aromatic ring that replaces a hydrogen otherw se attached to
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 nul o mdmase3gr oup, such as al kyl, het er oal kypCT/Us0961967793
nitro, hydroxy, alkoxy, haloal kyl, and cyano. Each K is independently
sel ected fromthe group consisting of substituted alkyl,

unsubsti t ut ed aIkyI substituted meteroallcyl unsubstrt

het er oal kyl, substit uigd aryl substrtut tuted

het er oaryl , unsubg& ut g hepquyryl ted h t cycl oal kyl
unsubstituted heter oal halogen NR21cOR22,
0CONR21- 22, OCOR2#g meherern o1 an are |ndependently
sel ected fronrthe grou Sisting of H subsfituted alkyl,

m substituted al kyl, substituted heteroall cyl, unsubstltuted

het er oal kyl , substituted aryl, %ﬁubstl t ut aryI substituted

heteroaryl, unsubstituted hetexGaryd, subat t ted het erocycl oal | cyl
and unsubstituted heterocycl'#® I. Ex dngl 2 ary K substituents
include, but are not |imted, ", [, NO2, OH, OCHS,
NHCOCH3, N(CH3)2 NHCOCF3 ang 20 For "Ka", a is an integer of

0, 1, 2. 3, or 4 |n one preferréd enbodiment, a is O.

The et her oxygen atom of the structure shown above is connected to a
carbonyl group. The line fromthe NR24 functionality into the
aromatic ring indicates that the amne functionality may be bonded to
any of the five carbons t hat botm,formthe ring and ar

substituted by th 2-0- gr Prefer y, ~the unctronalrty
of X is coval entI 2 Boun he aro i ng e para
position relative t he - group.y er sel ected from
t he group consi st ng ubstit ut ed aIkyI stituted al kyl,
substituted heteroal kgl ,"Zand unsubsti tuted heteroallcyl In a
speci fi c enbodi nent, R24 i s hydrogen. In a preferred
enbodi ment, the invention prqvides a pep | i nker of formula (4)
above, wherein F conprises ] UctuHe a@hr)/c)--AA

d "z
5
wherein Z is a member selected from O, § and NR*,
wherein R* is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl; and
wherein the NH; group on each structure reacts with (AA"), to form —(AAN-NH-.
10

The Peptide Sequence AA'

The group AA' represents a single amino acid or a plurality of amino acids

that are joined together by amide bonds. The amino acids may be natural amino acids and/or

unnatural g-aminoe acids.
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FAA) -N cl Rza 5 wherein R24 is selected fromthe
group consisting of H, substituted al kyl, unsubstituted al kyl,
substituted heteroallcyl, and unsubstituted heteroallcyl; 10Each Kis
a nmenber independently selected fromthe group consisting of
substituted al kyl, unsubstituted al kyl, substituted heteroal kyl,
unsubsti t ut edvdmdmmsssd kyl , substituted aryl, unsubsti trarestosroyi?9s
substituted heteroaryl, unsubstituted heteroaryl, substituted

het er ocycl oal kyl , unsubstituted het erocycl oal kyl, hal ogen, NQ2,

NR2I R22, NR2| COR22y, e%ﬂe&%AAq QOfagckionaAR %e%?&ﬁcjaﬁw}@sﬁ@b Bf 2N d R22

are mdependently sel ected fromthe group, consi st

subst i t utsingle amigppcid (whepsshior yplwglity PK@WHO B0t E&glétge ﬁéi’%ﬁ%é‘i“&% l

unsubsti tat ﬁ‘éﬁn&l@&f@fr&a}r&u InverfiaR Slstléctki €6t décyihg erﬁﬁﬁ@l&ﬁeﬂyﬂaw&l&da@ of/l ,

substituted heteroaryl, ubst [ ed .het.eroary
het er ocy d1edapiids Py 2t %‘Plat “h@keéeftdﬁflélf’%g'ﬂﬂéﬁtem ﬁ’ﬂexfﬁ%e’l $ an
i Nt egey  Qbnjlhatks thadl arstargsied d.a cell usinglanargeniog dpent, exittied itakemtp, bytteeclhept i de

0 R oot Mdhdbod ke 00NE: §ANPL! RSy fhsdi broR QMR LICR it ddpiioiiict Ur &

cleaved 1ntracellu1ar1y 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
10 by specific enzymes or classes of enzymes are well known in the art.

Many peptide sequences that are cleaved by enzymes in the serum, liver, gut,
ete. 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

15 of 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

20  these and other cleavage sites can be included in the linker moiety. See, e.g., Matayoshi e al.
Science 247; 954 (1990); Dunn ef al. Meth. Enzymol. 241: 254 (1994); Seidah ef al. Meth.
Enzymol. 244: 175 (1994); Thornberry, Meth. Enzymol. 244: 615 (1994); Weber ef al. Meth.
Enzymol. 244: 595 (1994); Smith et al. Meth. Enzymol. 244: 412 (1994); Bouvier ef al. Meth.
Enzymol. 248: 614 (1995), Hardy e? al., in AMYLOID PROTEIN PRECURSOR IN DEVELOPMENT,

25  AGING, AND ALZHEIMER'S DISEASE, ed. Masters et al. pp. 190-198 (1994).

The amino acids of the peptide sequernce (AA", are chosen based on their
suitability for selective enzymatic cleavage by particular 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

30 ' acids are used. In another embodiment, only two amino acids are used.
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o_c_N (I NAA)TAN: -RI 24 R24 R24 0 wherein each R24
I's a nmenber independently selected fromthe group consisting 5of H,
substituted al kyl, unsubstituted al kyl, substituted heteroal kyl, and
unsubstituted heteroal kyl. The Spacer Goup ) The spacer group L3 is
characterized in that it conprises a primary or 10 secondary am ne or
a carboxyl f wwicdasmbs gr oup, and either the am ne of tekeukibosgsm
forms an am de bond with a pendant carboxyl functional group of D or
t he carboxyl of L3 forms an ami de bond with a pendant am ne

functional group gf 5 Pesdrd GRS ARARNSEE F@ﬁ&%&&@@(m% G EKYen aash B | Ng
of substituted or unsubstituted afl kyl,

t substituted gr_ unsubstituted
het er oal kybilitdeibrsdlqaydihad lﬁPSC’Hﬁ%Rﬁ?TEaP‘TStIl&’P‘é‘H“tH’Ig)‘?T‘?nPi‘iﬁl?gW‘?lh‘P Cor
EQ tS ubstit llé&tﬁﬁsihé l@,rcylw, ML axmrsf : %&I&%ﬂlﬁ, ':He@gn_tiﬂé sedienBs(ARSY, istcupabld of being
erocycloallcyl. In a preferr odi nent., 13 ¢ ri ses_ an
aromatic §r8EH gy Wﬁs’bﬁgg ‘@?‘%B‘Ihif,g czi_“g’ggeé‘ﬁ%ﬁm@éz Wgo B%’%gge i cém‘gg? §>%F oup,
an anifi neng@vmdfheaft. i ndol e group. Non-limting exanples of structures

t hat - L3- : L. 1 ] :
that can serve as g, i N SpaRelel ARkHIRRLY AUl RRashipct ures:

ability to be cleaved by a tumor-associated protease, such as a protease that is found
extracellularly in the vicinity of tumor cells, non-limiting examples of which include thimet
oligopeptidase (TOP) and CD10. The ability of a peptide to be cleaved by TOP or CD10
10 can be tested using in vitro protease cleavage assays known in the art.
Suitable, but non-limiting, examples of peptide sequernces suitable for use in
the conjugates of the invention include Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-
Cit, Leu-Cit, lle-Cit, Ttp, Cit, Phe-Ala, Phe-N°-tosyl-Arg, Phe-N°-nitro-Arg, Phe-Phe-Lys,
D-Phe-Phe-Lys, Gly-Phe-Lys, Leu-Ala-Leu, lle-Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Leu
15 (SEQ ID NO: 1), B-Ala-Leu-Ala-Leu (SEQ ID NO: 2) and Gly-Phe-Leu-Gly (SEQ 1D NO:
3). Preferred peptides sequences are Val-Cit and Val-Lys.

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

20 located the closest to the drug moiety is selected from the group consisting of: Ala, Asn,
Asp, Cys, Gln, Gly, Gly, Ile, Leu, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val,

Proteases have been implicated in cancer metastasis. Increased synthesis of
the protease urokinase was cotrelated with an increased ability to metastasize in many
cancers. Urokinase activates plasmin from plasminogen, which is ubiquitously located in the

25  extracellular space and its activation can cause the degradation of the proteins in the
extracellular matrix through which the metastasizing tumor cells invade. Plasmin can also
activate the collagenases thus promoting the degradation of the collagen in the basement
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, itis

30 within the scope of the present invention to utilize as a linker a peptide sequence that is

cleaved by urokinase.
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wherein Z is a nmenber selected fromO, S and NR, and

wherein R23 is a nenber selected fromH, substituted or unsubstituted
al kyl, 5substituted or unsubstituted heteroal kyl, and acyl.

Upon cl eavage of the |inker of the invention containing L3, the L3
noi ety renains attached to the drug, D. Accordingly, the L3 moiety is
chosen such tWa0i/@8&spr esence attached to D does not Pcgmsfodaarnd y
alter the activity of D. In another enbodi nent, a portion of the drug
Ditself functions as the L3 spacer. For exanple, in one enbodinent,

the drug, D, is a 3 iflkesAmnmY Eiog1dgsﬁﬁé ﬁé@%ﬂ p%ﬁhd% Qeq\ﬁ‘éﬁc&hha@ar@ ?Jngﬂi'%% of the

drug functlons as the L3 spacer. tTng exanples o
embodi nentEavRERdY faatateh o‘%@ﬁﬂmw%wxm al(lzasy fom dh‘asct symiases, designated o

sel ected &y r
5005, 0386 @I_a}h{l} 12186121}398 §ﬁz?ﬂ1§é az{én &gorfﬁ]:)m}ned b\é/\goo%plasma grotmrrlﬁs)ee 1;1]111%% ot ed

fromo0, SHpalyigkave afew physislogice] spBatisyn wirpe Fisdiytess| fanilyed sdrinom H,
substi § ut ﬁdte@s@s h&@ﬁébh %ﬁﬁlk&t&&ﬂ aafhﬂfew of aﬁé%9§ EddtMaﬁa%a%Ey ME&%&P&%&%M e

het eroal | c erein group, on each st
e o e bt RScatE B s typae yels ki Wl BLEBSaRE IS AN
The gr oupthésfeldiebrdélepmméﬁ e exadirolg bﬂtr@fﬁlsd’lﬁtkﬂ@hﬂopﬂﬁsuﬁog‘?loﬂﬂﬁéaéet y of

o 19 2 A5 B 158 A58 B S5 Lo 0 AL IR 5
consequences of tryptase are substantially defined by their substrate specificity.

10 Tryptase is a potent activator of pro-urokinase plasminogen activator (UPA),
the 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 NQ: 4) (Stack, et

15 al., Journal of Biological Chemistry 269 (13): 9416-9419 (1994)). Vasoactive intestinal
peptide, a neuropeptide that is implicated in the regulation of vascular permeability, is also
cleaved by fryptase, primarily at the Thr-Arg-Leu-Arg (SEQ ID NO; 5) sequence (Tam, ef
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

20 drive fibroblast proliferation, whereas the thrombin activated receptor PAR-1 is inactivated
by tryptase at the Pro-Asn-Asp-Lys (SEQ ID NO: 7) sequence (Molino et al., Journal of
Biological Chemistry 272(7): 4043-4049 (1997)). Taken together, this evidence suggests a
central role for tryptase in tissue remodeling as a consequence of disease. This is consistent
with the profound changes observed in several mast cell-mediated disorders. One hallmark

25 of chronic asthma and other long-term respiratory diseases is fibrosis and thickening of the
underlying tissues that could be the result of tryptase activation of its physiological targets,
Similarly, a series of reports have shown angiogenesis to be associated with mast cell
density, tryptase activity and poor prognosis in a variety of cancers (Coussens ef al., Genes
and Development 13(11): 1382-97 (1999)); Takanami et al., Cancer 88(12): 2686-92 (2000);
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WO 2007/ 038658PCT/ US2006/ 037793 The peptide sequence
(AAl)e is functionally the amdification 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 enzynme in a
| ocation of wnmesssss n a bi ol ogi cal system For exanpcepysfey3’s
conjugates that are targeted to a cell using a targeting agent, and
then taken up by the cell, a peptide is chosen that is cleaved by one
or nore | ;0 t

|ntracelfz a%%ﬁJS Bﬁ ﬂﬁﬂﬁgﬁ?y Ee%k%bgﬁﬁu é?ﬂ@nh%%?ﬁ%%??ﬁﬁg W t hin
t he peptlt@'é”fééftfqaacﬁgﬁs@)rﬂﬁﬁi 9(08))20 but nmore preferably there will be

2-8 amino acids, %&h@%@%@ﬁhﬂﬁe%f&ev&a&{ valeﬁqesmn@ﬂmqﬁotsa@aprl sing
(AAI)e Pepti de sequences that are sugc&g ﬂtf %Vﬁ%e 10 by
speci fi c B5iYSheelegsd Repiife ssauengy TopFpme -foiRgy '\Wr P‘ﬁ@‘nart
Many pept @A@ﬁ:)&&@ﬂ»@aﬁ@:&pﬁd@ albstaute iscd \@aal\/eedbltkyedeﬁbmoﬁﬁs therletelngnagion ofm

liver, gut, et £ known | e ! t sequence
o S B TR B
pr ot ease.SpEtific tlenug offhe edb sieothe g allewingf a
pr ot ease- fs ﬂé %1%1‘1' fé%eté HOCS cfe%g%fr'éteﬁ%oﬂn'div}ﬁuﬁ suﬂs!rzltéﬁs Mo?ér%&ﬂtlsand does

not serve SCO e esent 1 nvention.
When the mzwioee ﬂmatala(l@%a)éwgmc peedicndl Shapisiy deikeasB 16671 P nker

genergd |y, oglﬂsﬁaygi&&négtnm%@é @t@mc@m ak &, M99D (GLAYAER B'ic@@g@gﬂ% EDRE
sequence for the ease cl eavage recogn|t| ence for a

pr ot ease AMCpeptisle é‘i‘bﬁfir%e '&Wﬁ%ha&%'i’eﬂn eapipsH dapidly ij’ﬁ}e Hfle prot ease

duri Rg Prpte@litylof srochserbrageplinh/ARitepagt chaEsuakEia siggle mpemermr'ﬂmk,nom
In the art

, 20t hese a er eay tes ca ed in
t he Iinképeﬁg#g{V%w§g§?ygagwe“aﬁ¥%§ﬁgﬁ¥a%le 5an%e hgg
(1990) ; Duitity ietheptesdvie inkenti&riyhootresdd 1o m@&ﬂﬂﬂ}tb@@&d‘mmr@el dah et at Meth.
Enzynﬁg 244: 175 (1994); Thornberry, Meth. Enzynol. 244: 615 (1994);
Weber et a/. Meth. EnzynoL 244: 595 (1994); Smth et aL Meth. Enzynot
244 412121Eﬂﬂﬁﬁﬂﬁbmkteﬂﬂet aL Meth. EnzynolL 248: 614 (1995), Hardy
et al, in AWLO D PROFEIN BREGHRHR oo REMEheGRMERR comBrishl IYGiaziAND
ALZHEI MER S DISEASE ed. Masters, et a p. 190-198 (1994).
The ani nockunaslagye linkss, Hhepsin reoriagriehas 5’p(s % are chosen based on
their suitability for selective enzymatic cl eavage by particul ar
nol ecul es such as tunor- assoc;ate@_protqase The am no aci ds used may
be napural or unnatural anind acid HTH%%‘H&§ be inthe L or the D
configuration. In one enbodinent, at | east three different am no
30aci ds are used qQt her _enbodi nent am no .aci ds are
used. V[)?bﬁﬂ?@é@ﬁ%SP@??@8?66%@6§%?§§mﬂH“&qﬁ¥3¥£aﬁgaméﬁﬂgﬁFﬁ§ﬂ¥” t he
peptide s@gpansehémdbnR: i s chosen based on its ability to be cl eaved
by a |lysosonmal proteases, non-limting exanples of which include
cathepsins B, C, D, H L and S ﬁK@férably, t he pepti de sequence
(A-A1)0 is capable pof being cleaved byzcathepsin B« n,vitro, which
can be tested using in vigro protease|cle5 e assays%a

X, AN

25

wherein
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5known in the art. I n anot her enbodi nent, the peptide
sequence (AA), is chosen based on its ability to be cleaved by a

t unor - associ at ed protease, such as a protease that is found
extracellularly in the vicinity of tunor cells, non-limting exanpl es
of which include thimet oligopeptidase (TOP) and CD10. The ability of
a peptide toveocliewmsed by TOP or CD10 10can be test e®CwEszg/8TI93vi tr o0

prot ease cl eavage assays known in the art. Sui tabl e, but
non-limting, exanples of peptide sequences suitable for use in the
conjugates of the i nventl pr_ |-Cit, Val-Lys, Phe-Lys,
Lys-Lys, Al a-Lys, PheC't’, Lnteﬁago é-Cit, Tip, CGt, Phe-Ala,

Phe- N9-t osyl - Arg, Phe hBOnl, or Y- Arg Phe- Phe- Lys, D-Phe-Phe-Lys,
G y-Phe-Llys, Leu-Al a-Lgy, g ﬂs%nﬂn@erln%\é en&’éﬁh M Rrey¥abm tdlgiup eansibling- Leu

15(SEQ ID NO 1), P-Ala-Leu-Aa-L @_@

G y- Phe- lofH, sehsjittegimtisy], Brshicritutey alk}dr %‘F’%’FLF eﬁ@%ﬁ% “&Sé‘g Wles are

Val - Gst  andoM@lizdn¥s. 1IN anot her enbodi nment, the am no acid | ocated

t he closest tothe drug mth i sting
of Ala Asn. Asp. G this ees thrd ey SRyt Gy HAHBIAREE <Ly 0
Pro, Ser, ThrandTHeQdJaa'eyifmtr@mjoﬂal In yet anot her enbodi rrent t he

am no acid 20l ocated the closest, to the drug noiety is sel ected from
the group consisting of: Ala, A%n, Asp, Cys, Gn, Qu, Ay, Ile, Leu,
Met, Phe, Pro, Ser, Thr, Tip, Val . Pr ot eases have
been inplicated in cancer mé%é!s’t‘ % ed synthesis of the

prot ease urokinase was correlated® Wi th apd\lirncreased ability to

met astasi ze in many cancers. U okiflase @etuates plasmn from

pl asmi nogen, which is ubiquitously®l ocated in the 25extracel |l ul ar
space and its activation can cause the degradation of the proteins in

t he extracel | ul ar trlxthr u whi ch th nor cells
i nvad®. Plasnin cafesdeiser ?V’gtltﬂéhetm(éwsc%lfafageenr? gsteogézt ﬁfggg{r%notl ng the
degradati on of thcm&al:hag:en in the basenent nenbrane surrounding the

“to the targer tUBTENIEERs I s A g chieee 20 S 150
(1985)). Thus, it H& 3 fhin the scope of the present i nvention to

utilize as a Iinker ept ;@'8' sequegece that is cleaved by urokinase:

o where R is Me or CH,- CHz-NMe;,

15 In one embodiment, the substitution on the phenyl ring is a para substitution. In
preferred embodiments, ny is 2, 3, or 4 orm is 3. In preferred embodiments, ny is 1. In
preferred embodiments, [ is a bond (i.e., the bond between the carbon of the backbone and
the adjacent nitrogen). In one aspect, the hydrazine linker, H, can form a 6-membered self
immolative linker upon cleavage, for example, when ny is 0 and ng is 2. In another aspect,

20  the hydrazine linker, H, can form two 5-membered self immolative linkers upon cleavage. In
yet other aspects, H forms a 5-membered self immolative linker, H forms a 7-membered self
immolative linker, or H forms a 5-membered self immolative linker and a 6~-membered self

immolative linker, upon cleavage. The rate of cleavage is affected by the size of the ring
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The invention al so provides the use of peptide sequences that are
sensitive to cleavage by tryptases. Human mast cells express at | east
four distinct tryptases, designated a f3l, 1311, and [3111. These
enzynmes are not controlled by bl ood plasma proteinase inhibitors and
only cleave a few physiol ogical substrates in vitro. The tryptase
famly of semmoBpsest eases has been inplicated in a \aruebysoei7es
allergic and inflammatory di seases involving nmast cells because of

el evat ed trypt ase levels found in biological fluids frompatients
with the i L Hﬂ% itPInas® ke ke

pat hophyztlgrcl)]}Ed E@OM ‘%lgs eas e%%fgr%%é@o@%@ﬁ&e Jfgie?vr?géa%egd Pi%hgﬁg cope of

bi ol ogi caingfairedoinsd spaurrtarags vaebpBkarhg physi ol ogi cal consequences of
tryptase are substantially defined by their substrate specificity.
10Tryptase is a potent activator of pro-urokinase plasm nogen

acti vat or_ﬂ(ambe—reéﬁfé’irﬁﬁﬂg@ﬁ—sf orm of a protease associated with tunor
met astasi s and i NYRSAeQkhbodibrt iRt Hydaziad linkéreopprissn hogeberaidydades
resultin n the destruction of extracellular matrix for cellular
extravasgt“?‘?in“’lé?ﬁ‘“tﬁ“ MViREiRe ° S e a function of tryptase activation
of pro-urokinase plasm nogen activator at the P4-Pl sequence of

Pro- Arg- Phe-Lys (SEQ ID NG 4) %ﬁack et 15al ., Journal of

Bi ol ogi cal Chemi st r)g 269 (13): 1@249%1%24( A9 94 o oVasoactl ve
intestinal peptide, ¢a newqopept deNth |s,[,| ic in the

regul ation of vasculta e SSapl r¢’, cl by tryptase,
primarily at the Tl u-Ar Arg (SE ID NQ@Z“EZ)‘ ,%e ence (Tam et
al., Am J. Respir. Biol. 3: 27-32 (1990)). The O-protein
coupl ed receptor PAR—2 can be cl eaved and activated by tryptase at

the Ser-Lys- GI EQ |.D NO yene st
prol i f&rati on! n%ﬁ e s‘a‘mgﬂ% I}tnnbl‘?gl%‘loactl va?hetfgrre%%gé n%%d%i&%rg%?

i nacti vat Iﬂ%ebyoﬁe syEhas eachR*tihemenlo: mémﬁtbml}i_sybctém thpzrEy  7)
sequence (Mli no..et I/and 2720) :

4043- 4049"("('%‘5%5’ S‘ib%bmd%@g bSt%e IQJI %% Sggllffgga ?ﬁ%ﬁ" St accentr al
role for unsthtutats@hqtfmoatllwéslaeﬂereé‘ﬂPﬁ‘H@Plit’rFQCh% is indspradett ¢ sease.
This is cgns dﬁ‘aﬁ&ﬁar%ﬁéﬁxrﬁ&e e&BR?“QMﬂ amg%oﬁhﬁefcéenkyl moﬁeveral mast

cel |l -medi at’ed di sorders hal mar Bnr oni c sth q?ot her

| ong- 1&r nirefesghly Far 685 H‘l%@%ﬁé"é‘qugmf‘f Btrl%?§‘i°§e ds?‘ﬁ? §f?“?1gn3?

under | yi ngnﬁoulgﬁhte@cﬁ Rats 1¢.ordciiRY & sblhﬁecl’tewbxtth@tfonmbqu‘s go@ effedts andt | on of
its physi ggl cal %g@gets Simlarly, a series of reports have shown
angi ogene®f ¥ YROUSEoci ated with mast cel | density, tryptase
activity and poor prognosis in a variety of cancers (Coussens et al.
CGenes and Devel op cl@htioal, Cancer
88(12): 2686-92 (rzﬁ% M@%Ry&@g@ﬁ%@%@oﬁﬁﬁﬁﬁyw ogy 31(8):
955- 960 (@@@i@r}s;thwe&mmeutheeh’twfmm theinkernardicenbs de%h?dng?r e’@f“P'Gachr 85(2):
171-5 (2000)). Met hods are known in the art for

eval uati ng whether a particul ar protease cleaves a sel ected peptide
sequence. For exanple, the use of 7-am no-4-nmethyl coumarin 5(AM)

fl uorogeni c peptide substrates-is a well-established nmethod for the
determ nation of protease specificity (Zi mrerman, M, et at, (1977)
Anal ytical Biochem stry 78:47-51). Specific cleavage of the anilide
bond |i berates the fluorogenic AMC | eavi ng group all ow ng
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for the sinple determ nation of cleavage rates for individua
Substrates. Mire recently, arrays (Lee, D., et al., (1999) Bioorganic
and Medicinal Chem stry Letters 9:1667-72) and 10positional -scanni ng
libraries (Rano, T.A. , et at, (1997) Chem stry and Bi ol ogy 4: 149-55)
of AMC peptide substrate |ibraries have been enployed to rapidly
profile the Nompmisssad specificity of proteases by samgrivegossmpde
range of substrates in a single experinent. Thus, one of skill in the
art may readily evaluate an array of peptide sequences to determ ne
their utility in the present invention w thout re§prhkuooundue
experinmentation. 15 razi ne Linkers (H) i u In a
second enbodi nent, the conjtgate of the inventw conprises a
hydrazi ne sel f-i nmol at tve, Li hken, .wperein the gonyugate has the
structure: X4H (1. 1)\m] %r%irf2 , I, L4, ard X4 Bretas defined
above and desci4 M Ogool. 1 is a Tinker conprising
t he structure: ereing @@E?d@ 65§PCT/USZOOQ@D377 3 nlis an
integer from!l - 10; n2 is O\ 1, or /2; each R24 is a-Trenber

i ndependent |y sel ected from the grolip consisting of "S1ibsti t ut ed
al kyl, unsubstituted al kyl, substituted heteroal kifi", Leanfl

unsubsti tuted 5heteroal kyl; and R

An exemplary synthetic route for preparing a five membered linker of the invention

is;

S v
0
9 0 | soCl ]
HO on | |
a b c
H
Boc\N /N\
H,, Pd/C + N
d

O 0 |
Boc, /IL' %N/\/N\Cbz
HN |

e

The Cbz-protected DMDA b is reacted with 2,2-Dimethyl-malonic acid a in solution with
thiony! chloride to form a Cbz-DMDA-2,2-dimethylmalonic acid ¢. Compound ¢ is reacted
10 with Boc-N-methyl hydrazine d in the presence of hydrogen to form DMDA-2,2-

dimetylmalonic-Boc-N-methylhydrazine e.

Six Membered Hydrazine Linkers
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| is either a bond (i.e., the bond between the carbon of the backbone
and the adjacent nitrogen) or: 10wherein n3 is 0 or 1, with the
proviso that when n3 is 0, n2 is not 0; and n4 is 1, 2, or 3, wherein
when | is a bond, nlis 3 and n2 is 1, D can not be where Ris M O
CH2- CH2-NMe2. 1 5In one enbodi nent, the substitution on the phenyl
ring i s a pame ®uimstsss uti on. I n preferred enbodi ment s PCUS1086/0377983, or
4 or ni is 3. In preferred enbodinents, n2 is |I. In preferred

enbodi ments, | is a bond (i.e., the bond between the carbon of the

backbone and the %Lﬁﬁ%ﬁ&nﬂ%ﬁ{eggﬁlgh drabfhe BEEr RRPASE a clnkkenbhydr azi ne
l'inker, H can forma b-nenbered s@ff I mol ative |inker upon

cl eavage, f or hysixazing linker,whergindBeampriges hegry§tsi s 2. | n anot her aspect,
20 the hydrazine linker, H can formtw 5-nmenbered self immlative
l'inkers upon cleavage. In yet other gspects, Hforms a 5-nenbered
self immolative linker, Hforns a $Rabered self inmolative |inker,
or Hforns a 5-ne hti ve R* M&8R%4n@ a 6- nenbered sel f

i mmol ative |inker, ge. e rate cl efva is affected by
the size of the ri f ormed upon

cl eavage. Thus, depe he rate of| cl eavages desired, an

appopri ate size rindQ 4

to seffed upon cl €avagdican be sel ected. Five
Menbered Hydrazi ne Linkers 5In one enbodi nent, the hydrazine |inker

conprises a 5-nmenbered hydrazine |inker, wherein H conprises the
st ruct ur dn a preferred embodiment, n; is 3. In 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. In one embodiment, each R*is
independently H or a Cy — Cg alkyl. In another embodiment, each R* is independently H or a
10 Cj—C; alkyl, more preferably H or CHs. In another embodiment, 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 altering solubility. In a preferred embodiment, H comprises the

structure:

Me

g o | Me Q
ey
.nl N
' 0 24
15 R
In one embodiment, H comprises a geminal dimethy] substitution. In one
embodiment of the above structure, each R** independently an H or a substituted or
unsubstituted alkyl.
20

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

separates the drug from the linker, and can be described as:
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10In a preferred enbodiment, nl is 2, 3, or 4. In another p
enbodinent, nl is 3. In the above structure, each R24 is a

referred
nmenber

i ndependently selected fromthe group consisting of H substituted

al kyl', unsubstituted al kyl, substituted heteroallcyl, and
unsubstituted heteroallcyl. In one enbodinent, each R24 is

i ndependent | watoovossssCl - C6 al kyl. In another enbodi menosesasiosR24
is independently Hor a C1L - C3 alkyl, nore 15 preferably H or CH3.

I n anot her enbodi nent, at |east one R24 is a nethyl group.
enbodi ment, each 12.24 is H Each R24 is selected fo tail or

The 5-nmenbered hydrazif
20 reactions tf d{q%E 3

descri bed, for exahpl
preparing a five nenbe

+ H{¢Q:D

| n anot her
t he

an underdeon r nnre cyclization
Dfron1thgﬁll er, and can be

n exenpl ary syn?f@tﬂ% route for

¥hker of the inventoon 1 H2, Pd/C +

An exemplary synthetic route for preparing a six membered linker of the

invention is:

o] HOA'C CPI MCOH
N CH2C12 N-—-N—-Boc HN
N—-—N—Buc

was

5
The Cbz-protected dimethyl alanine a in solution with dichlormethane,
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 e.
10

Other Hydrazine Linkers
It is contemplated 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

15  linker may comprise two six membered rings ot a hydrazine linker having one six and one
five membered cyclization 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:
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The Cbz-protected DVMDA b is reacted with 2,2-Di nethyl-malonic acid a
in solution with thionyl chloride to forma

Cbz- DVDA- 2, 2-di met hyl mal onic acid ¢. Conpound ¢ is reacted 10 with
Doe- N-nmet hyl hydrazine d in the presence of hydrogen to form
DVDA- 2, 2- di netyl mal oni c- Boc- N- net hyl hydrazi ne e. Si x Menbered

Hydr azi ne Li naes7/0386 2007/ 038658PCT/ US2006/ 037793 PCT/USM068BTINer
enbodi nent, the hydrazine |linker conprises a 6-nenbered hydrazine

| i nker, wherein H conprises the structure: 5 In a preferred
enbodiment, nl is 3. In the above structure, eaqh R24 is a nenber

i ndependent |y sel ect e®® rom the gypoup consistind|of yH substituted
al kyl, unsubstituted &l ky
unsubstituted heteroalN
i ndependently H or ClL - r , each R24

i s independentlysHlpbr a 10Cl1L - Cs al kyl, nnﬂgﬁpreferably Hor CH3. In
anot her enbodi neft || at | east one R24 is a nethyl group. In another
enbodi ment, eac is H Each R24 is selected to tailor the
conpounds steric ef feBt's and for altering solubility. In a preferred
enbodi nent, H cofiprises the structure: 15 20 I n one

enbodi ment, H conpri seghek £ie0113AL, 45 REMME substitution. In one
enbodi ment of the above Stﬁg%&#%ﬁﬁﬁﬁﬂggmé%y%éak$%§%§@ﬂ§§%h%mﬁﬂn£'°r a

substituted or unsubst$fife ere
hydr azi nerk, flaisedMikyll, uHsielgingd atkyl; yubbtitaiad hetaoatkyh edd wmmbsttaied separ at es

t he- d I’5ng }Ie{e%mkgzp el“hlsih?égzririe s%ﬂ:gu.ré: c?‘aﬂ alts)oe fogrg %1%-,' sti);g,dor @en-membered rings and

additional components can be added to form mulfiple rings.

(3) Disulfide Linkers (J)

10 Tn yet another embodiment, the linker comprises an enzymatically cleavable
disulfide group. In one embodiment, the invention provides a cytotoxic drug-ligand

compound having a structure according to Formula 3;

X“—f—GL“)E—J—(Lq;—]—D o

15

wherein D, L', L*, and X* are as defined above and described further herein, and Jis a

disulfide linker comprising a group having the structure:

24 24
R™ R . % |
s
%S g\i

20 2
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WO 2007/ 038638PCT/ US2006/ 037793 R24 R24N, _1LR24 --1P- | HNy --R24 O
HEL1)--D An exenplary synthetic route for preparing a six nmenmbered
l'inker of the invention is: The Cbz-protected dinethyl alanine a
in solution with dichlornmethane, was reacted with HOAt, and CPl to
forma Cbz-protected dinmethylal ani ne hydrazine b. The hydrazine b is

deprotected o obmsget i on of nethanol, form ng conpoumrdrwszedsds@sher
Hydr azi ne Li nkers -

_wherein
each R* is a member independently selected from the group consisting
of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted
heteroalkyl;

5 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 beteroaryl, unsubstituted heteroaryl,
substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NOz, NRIR?,
NR2'COR%, OCONR?R%, OCOR?, and OR*

10 wherein
R2! and R® are independently selected from the group consisting of H,
* substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroatkyl,
substituted aryl, uﬁsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycloalkyl and unsubstituted heterocycloalkyl;
15 ais an integer of 0,1, 2, 3, or 4; and
dis an integer of 0, 1,2, 3, 4, 5, 0r 6.

The aromatic ring of the disulfides linker may be substituted 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”

20  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, haloaltkyl, and cyano. Exemplary K substituents
independently include, but are not limited to, F, Cl, Br, I, NO,, OH, OCH;, NHCOCHG,
N(CHs);, NHCOCF; and methyl. For “Ka”, a is an integer of 0, 1,2, 3, or 4. Ina specific
embodiment, a is 0.

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

disulfide group of the following formula:
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It is contenplated that the invention conprises a |inker having seven
menbers. This |inker would likely not cyclize as quickly as the five
or six nmenbered linkers, but this nmay be preferred for sone
drug-ligand conjugates. Simlarly, the hydrazine 15 |inker may
conprise two six nmenbered rings or a hydrazine |inker having one six
and one five wemwhmsess cycl i zati on products. A five anacs@sae/orEsoer ed
linker as well as a six and seven nenbered |inker are also

cont enpl at ed. Anot her hydrazine structure, H has the forrmula: WO
2007/ 038658 R24  PCT/ US2006/ 03379324 Q24 gis 0, 1,2, 3, 4, 5,
or 6; and each R24 is a nenber |in enggntly sel ected fromthe group
consisting of H, substitut rsut ed al kyl, substituted
het er oal kyl , and unsubstitut'e P 224 \p24 I

In this embodiment, the identities of L4 x4 p, and R* are as described above,

anddis0,1,2,3,4,5,or6. Ina particular embodiment, dis1or2.

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

10
Preferably, dislor2..

Another disulfide linker is shown in the formula below:



S5het eroal kyl . This hydrazine structure can also formfive-, six-, or
seven-nenbered rings and additional conponents can be added to form
multiple rings. (al Disulfide Linkers GD 10ln yet another

enbodi ment, the linker conprises an enzynmatically cleavabl e disulfide
group. In one enbodi ment, the invention provides a cytotoxic
drug-ligand sampovsssthavi ng a structure accordi ng to Pormsdos03779315X4
[ L9F-J4L111 D(3) wherein D, Li, L4, and X4 are as defined above and
described further herein, and J is a disulfide |inker conprising a
group having the structure: 20 WO 26071038658PCT1US20061037793
wherein each R24 i r i ndependently sel ected
fromthe group consisting of H s akkyl, unsubstituted

al kyl , substituted heteroalk¥#4Rﬂnd u ituted heteroal kyl; 5each
K is a nenber independently sgl/gcte ZF 1 gm t he group consi sting of
substituted al kyl, unsubsti Sa?ﬁgl ubstituted heteroal kyl,
unsubsti tuted heteroal kyl, bstTtute ryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted

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

NR2I R22,  NR21COR2 %’ sp(%%.\li%eﬁan%glggt%his Qn(%b% nn]éht i g.]sqbl%%%:l

R24

o HHH
R¥ R# 24 \n/
S O
HL{(X}S/

5
Preferably, dis 1 or 2.
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 CHj. )
10 An exemplary synthetic route for preparing a disulfide linker of the invention

ig as follows:
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10wherein R 21 and R22 are independently sel ected
fromthe group consisting of H substituted al kyl, unsubstituted

al kyl, substituted heteroal kyl, unsubstituted heteroallcyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycl oal kyl and

unsubsti t ut edvohn@drosgsss/cl oal | cyl ; 15a is an integer of PErASs208/03893 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 substituted with one or nore "K'
groups. A "K" group is a substituentgon,the aromatic ring that

repl aces a hydrogen otherw se attachgd t9 one of the four

non- substi tuted carbons that are ﬁﬁ?t t¥e ring structure. The "K'
20 group nay be a single atom such a% aMﬁbmégen or may be a

nul ti-atom group, such as aIkyI Ohe ey ¢Hf¥9A' "amino, nitro, hydroxy,
al koxy, hal oallcyl, and LCyan. y u stltuents i ndependent |y
i nclude, b Naremngg li mied ﬁE’ F B] OCH3, WHCOCH3,

N( CH3) 2, diet hy . for "Ka 'nm ég)
ﬁE!rn ——aﬂ%s—e——25+ﬂaa ethsE e

or 4. In a§ 2 FHE enby
the |inker pri ses an natlcaNFVm%leavable di suj fide gr
the follow ng fornula: 0 2007/038658PC17M$2006/037&93 Ka
In this enbodinment, the identities of] L4, M&#aolp, and R24 are as
descri bed above, and d is 0, 1, 2, 3,/ 4, 5 or 6. In a particular
enbodinment, d is 1 or 2. A nor specifid\ isulfide linker is shown in
the fornmula below. 5 A specific anpl e this enbodinent is as

P /“\B{S/S

foll ows: ~0

f

A solution of 3-mercaptopropionic acid a is reacted with aldrithiol-2 to form
5  3-methyl benzothiazolium iodide b. 3-methylbenzothiazolium iodide ¢ is reacted with
sodium hydroxide to form compound d. A solution of compound d with methanol is farther
reacted with compound b to form compound e. Compound e deprotected by the action of

acetyl chloride and methanol forming compound f.

10
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 used to connect 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
15  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.
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10 Preferably, d is 1 or 2. Another disulfide linker is shown in
the fornmula below. WO 2007/ 038658PCT/ US2006/ 037793 A specific
exanpl e of this enbodinent is as follows: 5 Preferably, d is 1 or
2. I n various enbodi nents, the disulfides are ortho to the
anmne. In another specific enmbodinment, a is 0. In preferred

enbodi nment s, vRbovesssbrdependent |y sel ected from H and rCrHBS2006087193
exenpl ary synthetic route for preparing a disulfide |inker of the
invention is as foll ows:

Also within the scope of the present invention are compounds of the invention
that ave 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

5 than one species of the invention. For example, a dimeric construct can be “homo-dimeric”
or “heterodimeric.” Moreover, poly- and multi-valent constructs in which a compound of the
invention or a reactive analogue thereof, is attached to an oligomeric or polymeric framework
(e.g., polylysine, dextran, hydroxyethyl starch and the like) are within the scope of the
present invention. The framework is preferably polyfunctional (i.e. having an array of

10  reactive sites for attaching compounds of the invention). Moreover, the framework can be
derivatized with a single species of the invention or more than one species 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

15 replaced with analogous radicals that have enhanced water solubility. For example, itis
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. Ina
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

20  moiety that enhances 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-

25  or amine-containing 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
compm_mds are known in the art. See, for example, Dunn, R.L., ef ol, Eds. POLYMERIC
DRUGS AND DRUG DELIVERY SYSTEMS, ACS Symposium Series Vol. 469, American

30  Chemical Society, Washington, D.C, 1951.

66



WO 2007/ 038658PCT/ US2006/ 037793 A sol ution of 3-mercaptopropionic
acid a is reacted with aldrithiol-2 to form 53-nethyl benzothiazolium
i odi de b. 3-methyl benzothi azoliumiodide c is reacted with sodium
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
deprot ect ed o 1wbmo3gwes i on of acetyl chloride and net haaosievnizesy
conmpound 1. 10 . The drug-ligand conjugate of the current
invention may optionally contain two or nore |inkers. These |inkers
E?édbteot ?gnlwene t ?L d:jfferent Folr exanpl e, a peptidyl |inker may be
o e dru 0 and a
may attach a di agRBEEAEP %eé‘éiﬁ%ﬁﬁf %Srr?ﬁfoéj d%ltl?gjgﬁ%ﬁnv%%ﬁ%gbgnk:r
pepti dyl adlhygqtrgaﬁlc&guga&rwhdﬂemldiugdehﬂlmmioeﬂlg&ﬁm@wgb@ﬂweweptl% drug and

) at t aQHbE T S giRTR iR, InCSR i hossl BRI MogRr £l e 11 et
addi t sonadntdin mieactise funasioued erol inloidsytodinia foyikd Ligand. &"@%?ﬁsgéjses?ﬁ‘ﬁﬂi[ ecul es,

o 950 SR R oAb okl ik  pedrngit pand iy e

the presewimalscheasmhonanafsce e aniees die “F‘ﬁl&dﬁeﬁ‘i?@‘?l%ﬁnf‘ﬁ?m’?ﬁ%ﬁ’f’ P& pol y-
or mul ti sy ghghk ;SRR &@mc&l@fébdgﬂiz&gas dfugs in@heatidia Unisqestitass  such as

dimers, tiners, tetraners he

i nvent i oRbasmagopgipftFel ﬁ?\‘ﬁ‘?"g%’ﬂl‘égf“’?ﬂ%cf’%%? %th%mé)%tatwgr ggémﬁg%aﬁfent e
Specigs Eaiuey, %S&@@@p&&eﬁtnmmowmmm@emsasb@m tho PhysBiang Petkne
speci es. gf LLhe ‘bAyentlon. 0oL, xRMRknfuy B Fol@RPbRECL Can be

Administration (FDA). New drugs are being continually being discovered and developed,

and the present invention provides that these new drugs may also be incorporated into the
drug-ligand complex of the current invention.

15 Preferred functional groups include primary or secondary amines, hydroxyls,
sulfhydryls, carboxyls, aldehydes, and ketones. More preferred functional groups include
hydroxyls, primary of secondary amines, sulfhydryls and carboxylic acid functional groups.
Even more preferred functional groups include hydroxyls, primary and secondary amines and
carboxylic acid functional groups. The drug must have at least one, but may have 2,3,4,5,

20 6 or more reactive functional groups. Additionally, a self-immolative spacer, L', may be
incorporated between the reactive functional group of the drug and the peptide, hydrazine or
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

25  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 a functional group for linkage to the ligand. More s;;eciﬁcally, these drugs
include, for example, the enzyme inhibitors such as dihydrofolate reductase inhibitors, and
thymidylate synthase inhibitors, DNA intercalators, DNA cleavers, topoisomerase inhibitors,

30 the anthracycline family of drugs, the vinca drugs, the mitomyeins, the bleomycins, the
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or "heterodineric."” Mreover, poly- and multi-valent constructs in
whi ch a conpound of the invention or a reactive anal ogue thereof, is
attached to an oligoneric or polyneric framework (e.g., polylysine,
dextran, hydroxyethyl starch and the like) are within the scope of
the present invention. The framework is preferably pol yfunctional
(i.e. havingvonoevmsys of 10 reactive sites for attachipagusompeursds 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 nvent | OQyt xic nucleosides, m%@ﬁrﬁ%ﬁmg{o@ﬁmg giyAdts, {8 yeabiydBtoking | udes
conpounds ?ﬁat are functionalized to afford compounds havi ng
wat er - sonﬁﬁmﬂﬁwnﬂﬁaﬁﬂ%§ﬂ§ﬁﬂanced rel ati ve to anal ogous conpounds
that are not sim bakd¥qdbu 'tffé@éﬁelnixﬂ(r’bnnaﬂ"iﬂﬁudeaﬁytomﬁ dﬂnb@ssfubst ituents
set forth herein can pe 1 {e | aced wi.th an that have
1 rp@;cu%

0
enhanced cWatrdherapg Pah s sy 5 RIRERS OF P‘E egt%\/\ﬁ ‘E‘”hﬂl eSlfet%%“E €ope of the
I nventsi 0Rcthly, shdilas @ XX I The dﬂl@ﬁh}alﬁbeelactdid)ﬂd boacyivatgirabafumer ¢ehs by di OI or

an am ne Wit emar y rox

wat er - sol°Eibted 1‘??&?8??‘0115?1 fiey Fl%%&erl;llrege{ morys mcra&tgq{gm?ﬁ}}l %&leal vvat er
sol ubi | i tyndr Spemlﬁpm;rarﬁnhglﬁymshcbmmﬂcw ofalw lmanda Exhroplesrpbthisasesdvg Hiaand  or
the actiylLy a%eit%ﬁr dém%ﬁ]? e%‘!e%%&lfor%:ﬁérgﬁec%%@éj%rh&@lheieoI’t h

herein with ces e water solubility of the
par ent cempuehats prejdnt md&svr@fml@wﬁﬁ}ﬁ apeyinsHEi cifpirpusP t&fﬂe{‘a‘l"etcﬁfmww

or ganjgC. ‘?&ngQPI’PQ%n?gF iR HERRWRY bithd tH@0rd One a&dﬁﬁge@mmdﬁndrmp‘dciﬁddmgbut are

not limte finictiagnallzing an org}am ¢ nucl %umansemm
pernanentllgvd@ﬁ‘aﬂ@’&?ﬂ“ﬁﬁtgﬂlmeétatﬁemaﬂ]‘ﬁﬁtft PHREPGEsE i'um or a group
that is @Ihaﬂa&%dv@tagaom&ug)hgagd (ﬂ)a‘lple)( isrthdt enepart lesHpxiethgn thear boxyl i ¢

acid, amne. Qher 0 e 9 g&%v& nucl eus
hydr oxyl °°%B?nd’é‘ﬁlfrﬁ% r‘?‘?i?%nlg?'g aﬁ%ﬁl?g% o’}‘{{{e’lgmﬁﬁl& 1&%&%11 . oIr S

poIt ylet he [oseéaliamwnhfldm foebe uiRd mlafsemﬁ@tﬁev érueﬁlawﬁhfelgiff:z&qt Sﬁéfléﬁc%ﬁ‘lﬂ ar le)

no &0 Q. ¥ Edeflat'Be tulfr €L NY1 €NEQI YCO
and pfo yf%?léﬁlﬁhl%%gé{ycoﬂa%%g'g?t%% Fﬁ%ctel c?nafl zation chem stries and
strategies for these conpounds are known in the art. See, for
SveTENE, R %gg%?pts. m Ser ’esE"S F’%J”ERLQ' DR;ES ’gf:D mical Soci oty
Washi ngt on, D fatpioxic diyss 3% ggﬁ&?ﬁ‘l}gﬁ% 1o %7 789 Srucs ’
Dr ugs, dQIdeéi 1n§§nd@j~lb‘ﬁ[£lﬁlﬁna1c@ﬁﬁﬂm@ﬁluﬁbhﬂmgﬂB{ﬁe?Q;%rrent i nventi on

t of ' LK
e b e O A
dr ug rrusttetm:@sgs;&@m;be[slbm@b]1bd®ﬂ@g¢)¢)aﬁed awsicigvestayd GRBL GermpdiZd: %
reactive fu e,%ym #?t}-prgé]iﬁpegk[glq ieﬁfoné)%aéeﬂ BialdoReslob e hﬁcﬁ@rﬂﬁ}mnél'dﬁe desi red

bi ol ogi car’s es t di agnosi s, cure n;i rgg.tl on
treat n‘entQC—WSplogm@hlpm@nd dororgbieip gepgightes syph as morpholino-doxortibicin and

cyanomorpholino-doxorubicin, dolastatins such as dolestatin-10, combretastatin,

25  calicheamicin, maytansine, maytansine analogs, DM-1, awistatin E, auristatin EB (AEB),
auristatin EFP (AEFP), monomethy! auristatin E (MMAE), S-benzoylvaleric acid-AE ester
(AEVB),‘ tubulysins, disorazole, epothilones , Paclitaxel, docetaxel, SN-3 8, Topotecan,
thizoxin, echinomyein, colchicine, vinblastin, vindesine, estramustine, cemadotin,
eleutherobin, methotrexate, methopterin, dichloromethotrexate, 5-fluorouracil, 6-

30  mercaptopurine, cytosine arabinoside, melphalan, leurosine, leurosideine, actinomycin,

daunorubicin and daunorubicin conjugates, mitomycin C, mitomycin A, carminomycin,
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ani mal such as a human. Thus, so long as it has the needed reactive
functional group, the term"drug" refers to chem cals recognized as
drugs in the official United States Pharnacopeia, official

Honeopat hi ¢ Phar macopeia of the United States, or official National
10 Formul ary, or any suppl enment thereof Exenplary drugs are set forth
in the Physi cv@mososfdesk Reference (PDR) and in the O angesibamkrzos

mai ntai ned by the U S. Food and Drug Adm nistration (FDA). New drugs
are being continually being discovered and devel oped, and the present
inventi Onazﬂﬁ@ﬁéndﬁtﬁlyﬁ&@cni ?ﬁ&%yﬂkﬁ&&tuddnﬂ@@doﬁ@g&lo&kﬁ@emme@mh por ated into
t he drug-1igand con%bqe e _current |nv§nt|t9n gb wameg!

funct i onaftRFERGE0P @B%SPWQ’ RG0Sy 0L A G PRI P HE VRS #F DXV T s,

sul f hydr ydcstyl s@&mbﬁneyd:amptoa{edﬁ,hyﬂmm analoglek eObasSowbmgs rmyé:fa mpdlédi
functional oups i,ncl.ude es,

sut f hydr yllng%rﬁli’nt %E’é{ld%fu“ tlona °¥ i g)ﬁg(?ﬁ ¥hlg{18r gé?&%@&eil?]e‘}ér{%r e b
preferﬁedchhmmdtmodrfaatxognximpwnmnhdadde hydroxyl S, primary and secondary
am nes and carb OXYﬂr%]fEnﬁ%gﬂt&MQﬁP Us? Hﬁhe cﬂ&@rﬂﬁlﬁ/ent-gh%cﬁlﬂygiu%éﬁﬁychﬁve at

| east one, but nma or nore reactive functional
gr oups. A@deQWﬁélaF%/CCBI'@é?dfanﬁi MBI hﬁs?d\ﬂ@a@w&@@“@mmﬂﬁ‘?%e
i ncor por a&ﬁ&uﬁ%ﬁ%ﬁﬂnﬁﬂﬁolﬁﬁ%ﬁdrﬁb&n{ B4tk 6 cofibretaRati cah&féarﬁiblu,g and

oot garett B dorgeissh BBy AP A Toraa Rt BB o1

the cogrespangbibigordBugs are effective, but have superior efficacy
because of the abi i nh aln t the
drug to the desir 5115% ly tgrrn"gj P“tc’%?msls %f%hedj resfrlg%{l} ntmh%eta&?’g?g Rt

Exenpl ar ydweanggin deciatives q0d 6Celi06ts , Thppguerit egssts arprmicoptinnplly pebsrestivactr ugs
contai nin 1@10&&.&' BGI &eﬁQ%elgglgfd%Feﬁ ec slﬂﬂéﬂﬁﬂﬁletr&efsmfe Ltér%ﬁ%onmﬁye

specifica , these dru for “exanp e enzyne inhibitors
such as d¢on1yqj}eéﬁqqpﬁrp@seieéw‘@@%ka§@n|°ﬁHN6| (Bogesef "érfdo‘fgh??ﬁ"dﬁ A% synt hase

' nﬂl B'l% or §990p) tgéﬁrélé ﬁrf%hﬁat'wﬁs&m% @bp@vﬁgﬁi oghOP i, ts*ﬁmrcam SO(.(:j

i nhibitors, e ant hrac in e v a_drugs,
the m tonir‘én??é (1oRes %?géb‘ﬁﬁgrc' gﬁ%%%’a%%ﬁﬁlﬁ‘ﬂb@%%/ 037793
cyt ot oxi cupdiChenSedasTsot(hept &I‘blsddudﬁEtoftI&riiuhg& dostloglreigfshe ddoo;lmefnms t he
podophyl | ot ndns i fferenti at rred
drugs of T& 1&;@&?51%% 4} ‘foc?% |'E"rllucgl:!lgtdlg%he ot 8%’15@8&%%%1 in
cancer thdameqn;nymdnd)tmctmﬁbdrlgmnol ecul es, proteins or poI ypepti des

wi th ggsired biol O@l:;eﬁ*@tl,uldai ?f\e?e'rrgdé act &%Quﬁ‘éﬁ Shvi@idh Provillia ciblégicmey be
sel ecfed to be activated a r
compound having a structure according to Forrnula 7

R® @
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conjugation to a tunor-specific ligand. These tunor specific
drug-ligand conjugates have tunor specificity arising fromthe
specificity of the |igand. Exanples of this are drug-Iigand
conjugates that are highly selective substrates for tunor specific
enzynmes, where these enzynes are present in the proximty of the
tunmor in suf Waioemsssshounts to generate cytotoxic 10| ecelusoeiosfeee
drug in the vicinity of the tunor. One advantage of these
tunor-specific drug- ligand conplexes is that they are stable to

adventi t ':ﬁ’%ﬁlcﬁ)ﬁﬁ)ﬁtﬁﬁéﬁa it @m&mr Emeaﬁmfraeeubmmmmhmsmmml age of the
drug-ligand co

ex is that th y s to
correspo rf&]‘i’sﬁb‘tefi Pé‘é‘s‘t‘.}’rs‘bt@wd P 8’?‘%“%}%”%? ﬁ’émg%é ?%Q?Ié&%’? e conpl ex
may al | owrdgs. B aryemgeﬁtelnsﬁﬁmdqrhbﬂ}diindmmoleo be used relative to the

free drug since spe a hi gher
per cent age of the %Wﬁ?g aRchfe 19/%8%1]}1&&31’3%?%&%%%{&@t ot oxi ns

Cyt ot axi omelibstlysted o, mhbstﬂmtetl hemembstrtumt heterwlénlt # baterpainan. ggiagle ped 0é§arrp| e,

duocar nyci, e %“od u%‘}[] Ie&é]ﬁﬁﬁ&iubstiu&@d di‘ilhdﬂﬁlsu{i&ld
(1, 2,9, 9a- é’ rocyc a c bende].i ndol-4 ﬁg q
anal og uea;lethltuted or unsubstituted heteroaryl and sub st1tuted or unsubstltuted terocycloa kyl.

(7-methoxy-1, 2,09, %é b%ti@%ﬁfe@&ﬁé%'n&ﬁﬂb&@@é&ddbﬁ:ﬂitbfﬂanﬂm 2%dpe) - based

| d CCBI -
et 1 o hy dreeyeisipt-byn Lo FBRIEHGT HsHaUHER Sl LR BT EHIs of ¢ he

duocaigy GieRfoafiidarddee@065, doxorubi ci n and doxor ubicin conj ugat es such
as nor phol i no- dox ub| Aand ¢ ahomor r

dol astati ns such %8&{ ;?r%se%t i ngsgpftlgés]fﬂ%r??zr@ %ig %—ﬁ cheam cin,
mayt ansi neR'' nmyhisnRi’ ﬁseH Javialiogd pr @Mbﬁlfutﬁlw&hyb substitatedor yaeHbRiEted | n EB
(AEB), ta EF: agri SHORN, GOMARAD),,

5- benzoylrgfgef b{ylndlg %l&l% tfP ﬁ?@ béd)It{ubu @na gog(?égzol e,
epot hi | onﬁ@)(pRﬁhcﬂxﬂ)@RBﬁ R di?ceﬂtf bgt Rzt Rhi zoxi n,

echi noayc; bglagflﬁlgﬁtﬁmp?és&ﬁﬂ wbal%taﬁ& hﬁkubsﬁtuﬁd@l&ylnﬁbstﬁﬁédcﬁmmbmmﬂ
cemadot i n eut

erobin trex at
di chl or orsterrstiykapd pubstitted Pﬂ’&?‘%ﬁﬂi‘é‘iﬂ Vé“ereﬁ'gﬁearuggp BT Wib thcyt osi ne
ar abi nosi ggop eﬁT&I @maﬂl £6m td FMEIORE S atthcﬂieﬁ mwmﬁenaﬂga Jonaedttq foomry eibstituted

daunor ubi ¢i n qﬁtugnor Uli)%ﬁ(y . con frorH14 T rsCopthhatlﬂWC' n A

car ni nony?fluﬁs fo&Y rﬁgls seorrym of oxi n and
podophy! I@hmﬁlng twdcedirmme hmtwcﬁlla@mw&bﬂea@ﬁ eeppedfcfe phosphat e,

vincristine £tinoic acid, butyric acid, N8 - acetyl
sper mbﬁu ngea’vea% ouP \x)it@%(?tts gt{:u%

heci n, %heir anal ogues. O her S may

be modified in or dsRYR [?-F‘bB‘I d@n&@ﬂﬁ@ﬁ%‘i‘%ﬁ?ﬂyﬁlﬁﬂiﬂ from H’c?m%uﬁlbeg%f on to
the | ' n kelnAefiGlh Red, dBd i or ReRuReN afl, apbtinrarirunaBititged heBrokaywn i n
the a Pr ef erred cy ot.o |ns E’[‘ﬁﬁﬁ{e%é & current
i nvent i onsqbﬁﬁqfﬁ’d-é unsybrgiEadperopele 8 FToB52 (QBased and
MCBI - bas egcfzj)ﬁkéglﬁe@c@)@méoi(o)m SRH; @R‘h@a&fﬁNRtfbandeﬁCHz)nN(CHa)z,
cyanonor phol i.no: doxor ubi ci oL as BngE Qﬁﬂsﬁ{u‘c d
cal i cReanmesrsin b 5l {1ees tlhoén PBI\%alk At sfnd%pgnde@ %E&}EE NAE
Tubul ysi NufdubsBiuko Biaglphibstinegiot hisulptiticd Detaoaiey) suhstits pb%ubﬁlmed awl

subst1tuted 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

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

heteroatoms. One exemplarly structure is aniline.
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Particularly preferred cytotoxins of the present invention are
active, potent duocarmycin derivatives and CC-1065. The parent agents
are exceptionally potent antitunor antibiotics that derive their

bi ol ogi cal effects through the reversible, stereoelectronically
control |l ed sequence sel ective al kylation of DNA (Boger et aL J. Og.
Chem 55: 44%0 2B103%80); Boger et at J Am Chem Soc. PCTRS208B8W93
(1990); Boger et at, J Am Chem Soc. 113: 6645 (1991); Boger et at J
Am Chem Soc. 115: 9872 (1993); Boger et at, Bioorg. Med. Chem
Lett. 2. 759 (199%)r* RhSeqiiert, R‘Q Rhad Rifioplicabliydioseineseisrenced t he
duocar nyci ns, extensi fforts h een de ted t.0.e dat ng the
DRA_ a1 Ky | e ishie BB 05 B Ee BB AT HE Pde T Cont BeAdr o
origin. 2@Aitddas peptides,aming afitds hirazrds, ampmmdee‘ t he current i nvention

provi des a cyt ot ox d L ayi ormul a
) W0 3007/ CHEBRP AU Boob a0 S Tk iﬂ@?%ﬁg%ﬁéﬁn"f\ s a

menbers sethepted: ifiveninnsas desciied therdinofor Qmslzlb@th zlﬁrreﬁntaar #dtituted or
unsubstituted het %Qgtﬁyﬂlﬂ%gg(eﬁ#w%u&ﬁgﬂ%le%MRF tRl""t fYR> RY,

het erocycl gal kyl gro ring systens includée phenyl’ and
pyrrol e. RRR'sRiiso0 B‘lége%e@ﬂzﬁ @WMH@B@WFTJ?R"PW@&%@? PP

ﬁ ugst it ;JL ﬁﬁhé?'éxeﬁl %msemt@almwtﬁdaal ﬁéylks’ BURY| R ut' eahd R ma&ﬁpfﬁmﬁlvt ed
eteroal kyl, a eeroaom a si y
P e e ke ouh SupDbrae PR Aot
unsubsg i tgtb@dat ﬂaE‘,ﬁ’ee teﬁrli:bﬁbfﬁhuﬁlleﬂ oanetanm@mmtyuom@brm@afdémﬂ Rind
substituted g e teroc I
representg r’ 3 fr‘eg?’rﬂﬁa @ Jﬁ%ﬁ&e?w?{fstmﬂlg %é""

sel ected datemmblbﬂab@mghdsupmredoor unsubstituted al' kyl, substitut ed or
unsubstituted 10hei&l:pgl éﬁ:)fsgmnt%% BCHcussion herein, when at least one of R'® and

R'® comprises a reactive functional group, that group can be a component of a bond between
15  the drug and another molecule. In an exemplary embodiment in which at least one of R" and
R'® comprises a linkage between the drug and another species, at least one of RYandR'%isa
moiety that is cleaved by an enzyme.
In a further exemplary embodiment, at least one of R R*, R’ andR” is:

(8).

20  In Formula 8, the symbols X? and 7! represent members independently selected from O, S
and NR*. The groups 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 heterocycloalkyl,
halogen, NO, NR'*R, NC(O)R®, OC(O)NR", OC(O)OR", C(O)R"®, SR® or OR", with

25  the proviso that at least one one of R" RP, RY, or R¥ comprises a linker of the present
invention, as disclosed herein.

The symbols R' and R¥ independently represent substituted or unsubstituted
alleyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
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The synbol R3 represents a nenber selected from(=0), srtn, man and
OR', in which R" is H, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, diphosphates,

tri phosphates, acyl, C(0)R12 P(0)(0R12)2, C(0)CHR12R13, SR12 or

Si R12R13nit 14. The synbols R12, R13, and R14 15i ndependently
represent H, vaudosrosgesst ed or unsubstituted al kyl, subsPCcrusmes/0s1793
unsubstituted heteroal kyl and substituted or unsubstituted aryl,
wherein R12 and R13 together with the nitrogen or carbon atomto
whi ch t B%@gtﬁutg& Fﬁ:&ﬁﬁ@qj Sﬁfslﬂtuf%@ ltni L&El@dsﬂ_it){ted Eﬁtdﬂ@ﬁcléagcyf,gﬁmﬁt?tes obstit ut6 ed
or unsubstituted heterocyc o [ system havi.n rQ

menber s, "BHLFHEHE] IW’“@L r’i‘@%‘f”ﬁ%n gangéo t?ﬁﬁgﬁ’b lé‘ tﬁ\eel{l%?ggé?t%@rgo. w%ggetﬁ#ra?enor e
of R12, Rk&hedire bpkibnaligioiieded ehea subRbatdaveahtietagrhetapeysoatyringt s
structure.

. 4. R4, R5 and . e ' gngent |y
sel ect ed F¥Eayinedigpgtp F e er‘“éir{)pgoﬁlg%i)%? %@%@F ;)5%%% &503 Oglg ’:e‘?lut ed or
UNSUbSSt i towdvesd theat when 72 i80S ibbth R Chnd R “rersnob Bt and B denobiHe r Bupughout the
substi t ut r it 3 forthER R* NRL5R16,
NC( 0) R15,p?%‘3?6‘3“§f%§%%'}36 Sﬁ%%&@‘w 0 él%%ﬁ éssit?hfgﬁ‘1 o R e N1,
and 0( CHR’, ThsORByamplpst inrethiathe seppr of HAPTPRRtERYERIOP fpFPVide §PPEPIR 5 and
R16 i ndeRgRAgRld of moRRE 85 QRtd feny HBSlobclid B s@itertéRa b ietielyal ky!
substituted or unsubstitute ,hetero&%kﬁl,%ﬁuﬁﬁélt ted or
unsubst i theedinkgdyn series, prased ringinsprpnaion St £ tRksy MUPREs s
Subst jot Utegfo@inertmthisthialibike i pheé® iadinkéraly by pre@nichs s Rt BY ecR°dr
unsubstlgu%%ﬁ?&gp%%g¥#h¥ﬁ§eh@ﬁ&ﬂ@lS and R16 together with the

ni t rogen re attached are optionally joined to

form a substitut eRdra singebosd which ie ditt@0presenter dhasnt | Waen®/is pressgf: By st em
having from.4 to. 1o0al kYis EANKELNCRY. B /Y isTBHE it i
angh Egmr%d(%z{r T%f;lo@t?ky‘d?ﬂ@ }!{ 18 ean Yo' 3|98 V\Dn is £ itis

het er oat ons. tructure |slan|I|ne. \
2007/ 038658ROTUSEBEYUITPIE riRg, Tiymbeist rqpipgentspiqavinggrpup suphasa g

and RL6 Ciﬁio'gilﬂﬁ;'r b YR &R PIeheQomBRERNES R wRAD| o6 igebtpa ik nkrinr t hei r
structure. enp

| ary cl eaveabl roups include, but are not limted
to peptid@%PO%ﬁPﬁﬁﬂﬁiﬁﬁB@“ﬁﬁﬁPﬁ%ﬁﬁ@éfmﬁﬂﬁ'disulfides. At |east one of
R11, R12, RI 3, Rl5hapgvddlific wihiti gedixtRenitelet ringiedichtasghat the ging mapidare of
one or more degree of unsaturation, and it may be aromatic. Thus, ring structures such as

those set forth below, and related structures, are within the scope of Formula (9):

o Vad
ol o
. _— X1
HO{H and 0=
N fNF

20 ).

In an exemplary embodiment, ring system A is a substituted or unsubstituted
phenyl ring. Ring system A is preferably substituted with one or more aryl group
substituents as set forth in the definitions section _herein. In one preferred embodiment, the
phenyl ring is substituted with a CN or methoxy moiety.

25 In another exemplary embodiment, the invention provides a compound having

a structure according to Formula 10:
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5t he present invention, as described herein, for exanple to L1, if
present or to F, H or J. In a still further exenplary enbodi nent, at
| east one of R4, R4', K R13, R15 and R16 bears a reactive group
appropriate for conjugating the conpound. In a R4,, Rs, Rs,, R 1,
R12, R13, R15 and -16 further exenplary enbodinent, R 4,x are

i ndependent | ywo 200703564 ected from H, substituted al kyl remasmedastnd ut ed
het er oal kyl and have a reactive functional 10group at the free

term nus of the alkyl or heteroallcyl noiety. One or nore of R4, R4
R5, Rs,,RI2, R13, RI5 and E@s detectabl e | abel, solid support, etc.
As wi |l be apparent fromthe di gtussion herein, when at |east one of
R15 and R16 conprises a reg e functional group, that group can be
a conponent of a bond betWgen |1jsthe drug and another nolecule. In an
exenpl ary enbodi ment in whig "\‘ | er5t one of R15 and R16 conprises a
| i nkage between the dru her spe¢wes at | east one of R15 and
R16 is a noiety that is cl eave -4l N a further exenplary
enbodi nent, at |east one of R4, 5~ an " is: R17 R113(8). 20
In Fornmula 8, the synbols X2 and nt menbers i ndependently
gtd R18 are independently
selected fromH, substituted or unsubsti%yted al ky é substituted or
unsubstituted heteroal kyl, substituted or unsubsti P ed aryl,

substit utzﬁdusqarmudmwﬁsm {aeHiiaek of g edaals RE, R SRR’ CYRER anid Xiasubst i t ut ed
het er ocycl oaI I I n, - NR1I9R20, N

OC( C) OR1gubsin \é‘aédes"éﬁf‘gaet’(ﬂ?'e' %gymﬁg I 23R8 m%eg?/nl%gné 0%19&4}!260 %1 east
one one cs‘anﬁlme,ﬁ R13 syrRbER> @predtR® acember ssle«seca"rdm Hisgbstipfedtiohe pr esent

I nvent, on L}%gtlthtleé aﬁig@éﬁl%ﬁﬁgggftdﬁfubtsu ted heteroal E)Igﬂeac v @Q&l §19 and R2

|ndependenf repr unsupstit ut ed aIk
subst it utze@pmdenlkysdbmdl fhet sembcﬂ& m@ﬁ%}]‘l subjtiyted Pt upsubetitple lowef

unsubsti LHLE d; é{dﬁiﬁ orTHRY IRB WtGEkrider selected from substituted alkyl, unsubstituted
alkyl, NR°R'®, NR°NHR'” and OR®. R’, and R'° are independently selected from H,
substituted or unsubstituted alkyl and substituted or unsubstituted heteroalkyl. The radical R?
10 is H, or substituted or unsubstituted lower alkyl. It is generally preferred that when R%is

substituted alkyl, it is other than a perfluoroalkyl, e.g., CFs. In one embodiment, R%*isa
substituted alkyl wherein the substitution is not a halogen. In another embodiment, R%isan
unsubstituted alkyl.
As discussed above, X! may be a leaving group, Useful leaving groups
15 include, but are not limited to, halogens, azides, sulfonic esters (e.g., alkylsulfonyl,
arylsulfonyl), oxonium ions, alkyl perchlorates, ammonicalkanesulfonate 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
20 abilities of those of skill in the art (see, for example, March J, ADVANCED ORGANIC
CHEMISTRY, 2nd Edition, John Wiley and Sons, 1992; Sandler SR, Karo W, ORGANIC
FUNCTIONAL GROUP PREPARATIONS, 2nd Edition, Academic Press, Inc., 1983; and Wade LG,
COMPENDIUM OF ORGANIC SYNTHETIC METHODS, John Wiley and Sons, 1980).
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WO 2007/ 038658PC T1US2006/ 037793 unsubstituted heteroaryl,
substituted or unsubstituted heterocycl oal kyl, substituted or
unsubstituted peptidyl, wherein R19 and R2 together with the nitrogen
atomto which they are attached are optionally joined to forma
substituted or unsubstituted heterocycloallcyl ring system having
from4 to 6 medsersesoptional |y containing two or nor @CHESRHATNS,
with the 5 proviso that when Zi is NH, both RL7 and R18 are not H,
and R17 is not NH2. Throughout the present specification, the synbols

R19 and R2 also eﬁﬁ@:{ra@ﬁﬁlmty%baﬁr@am’ 1§§£esfe@ﬁ15iﬂtyf@6hd3€0§®[ﬂ|3 Rba Thus,
for example, it is within the |ﬁ§ ﬁ% he ‘%@ient ventteé]orn to

provi de c@ﬁ%ﬁ?ﬁﬂ@laWa‘?ﬂbﬁ@mFstra pralekeripe ’B%Ybﬁﬁ'é Wehet er ocycli c
ring systggms@ebd fOplebenilyprefirati@ley alafi@uap is CHke th 4 ill etherempodimerd, f used

ring in conbi | i nker. Moreover, in those 10 enbodi ments
in which @Wtﬁ%&’ﬁ@%fs nt, the linker may be present as an R4,
R4', RS, or subsétlaﬁullmbxemplaa@nmodlmﬂ,lerqRI%, ag B micmeanbers

R6 |s a si Elant%%./sge%éyfpogif—l %h@f@msgd@ﬂzﬂﬁr zsagglgo When R6 is

present, Ol ne op ring. R7 is
CH2- X1 or -CH2-. \Mere qmbodlment@h#zdrusr@sqlwéswb Hﬁbth@#%%"mﬁfg“tuﬁé( isa
cycl opr Opangef {cfiled £0G ﬂ%ﬂhﬁl:onéi;mfg%pﬁe@@@ma&y@u&oeﬁvam@lmwmsmtteh as a

15 hal ogen, f-or exanp r or e cqpbin of -R6 and R7
are int erlp@eqﬂ@aembodan%&ﬁ%ﬁb {nﬁéfita“d%’é@;{‘ﬁ’&{m% &P&?ﬁ‘e&?@ 3B Y A iPes of
Chgm ¢?l a@h&{a&?naiyhm' BAY Be €D, T endiPtnfay Be CHe (riexf RERBR @d R |tmg t
i ndi cat es r Ve, ,or r ation,
and it rra Gd Rér?fﬁé‘f 021% %g&r?’é{lé{‘%ﬁc ur}gsAdggic %ﬁ%tlte%gg&og[e{t forth
bel ow, ang” rRélaad RY nfy beiethan s ¢ member wildcteil fromtiband 6. In prefegtopdimant( 9) :
4-rt and , , I n, g systemA is
B B By RS sy BARER el GIRARH Ren, R

a substit uns ring. Rhg systemA is
preferabl@(@th(Met)mné(NQMth one or nore aryl group substituents as

set forth in the d%flh ektr%b'aﬁﬁl&ht%e beg‘eRN, RYARD REOEHS }MeBthind
embodi ment, the pheny i s _substi tut

moi ety. 2¢ pihamefifeR é%(é afss e Mh@aibrem °d1f“ﬁ‘§h$r’ﬁ/@|’t Webe)g\}fd’es a
conmpound f@ay iBRehdaR"Ss bkt ur e according to Formula 10:

In yet another exemplary embodiment, the invention provides compounds

having a structure according to Formula 11 and 12:

Hac HsC
COoCH; CO,CHy
e S
HN HN
— X1
R‘HO \ / R4' d 0
N / R an : N

R X R™
20 R® | RS
an (12)
In one embodiment of the Formula above, X is preferably O; and Z is
preferably O, In another embodiment, Z is NR® or O. Alternatively, one of RY RY, R¥or
R’ may be O(CH,)2N(Me), while the other three of R%, R, R® or R® are H. In one
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WO 2007/ 038658PCT/ US2006/ 037793 R5(10). In this enbodi nent, the
identities of the radicals R3, R4, R4, R5, R5', R6, R9 and X are
substantially as described above. The synbol Z is a nenber

i ndependently selected fromO, S and NR23. The synbol R23 represents
a nenber selected fromH, substituted or 5Sunsubstituted al kyl,
substituted avowradsst i tuted heteroallcyl, and acyl. BEEMSRRBII7$3

i ndependently sel ected. The synbol R 1 represents H, substituted or
unsubstituted | ower alkyl, or C(O)R8 or CO2R8. R 8 is a nenber

sel ect ed fehmpRidb R IR URE 6 P )iy be sbiBusddTRk the/ireeh @hdiyfing o NRYBOBR”,

NRONHRI 9 and . ORO. R. ndepen entl sel ect om H,
substit ut &P uﬁ?&ﬂgﬁwﬁ%ﬁé@erﬁw &1 ?fi?&teggﬁ’é‘ etgfﬁ“ GosPtg gﬁb@‘{[li t ut ed
het er oal kylbstitlb@alkBdineebktitiRealylissbstinted tycRualirglt wisultstitted cycloalkylbst i t ut ed

911 1 Yol e ST SRR, S50 Bi BSHA o

enbodi rfsentcycldﬁatenioslkﬂ, snhdﬁgnédthate&ekyhhﬂd)nhsmhh@rt@i heterdaeyl.subst i tut| on is not

a hal ogen. In a“Ot her %dm&t%ﬁﬁFﬁHwHQﬁM%:ﬁ bidkegdiy® yd - As
di scussed above, eavin rou f ul eavmaH groups
15i ncl udeprefvsﬁblyrﬂ éil FﬁdtrefFﬂﬁlPW £0eLHi0Yr I?EP%@h§H2‘§blpdé‘5§’Wf§Ehl¥ P& @st ers

(e.g. iﬁ%ke?z%lyf(ﬁ@YMterﬁitMé@ Whd @RI, ROXQT B beNSC(OXCKHIHNH, while the
perchl ora i oal Igane§ul fonat e esters, alkyl f uor osul f onat es

and f1 uor Pﬁaﬁt@ﬁeﬁfdﬁp% grReaH. triflates, nonaflates, tresylates)
and the |ike. Particul an oﬁwmgﬁm&t,uééﬁwbeadedt@leﬁo&mge goqupssisingof, C
and Br. The choice of these and other | eaving groups appropriate for
a particular set of reaction conditions is within the 20 abilities of
those of skill in the art (see, f@r exanple, M¥ch J, ADVANCED
ORGANI C CHEM STRY, 2 ition, John Wley and $fons, 1992; Sandl er

SR, Karo W ORGANI C | ONAL REPARATIONSN¥2nd Edi ti on,
Academ c Press, Inc., ~ and Wade LG P UM OF ORGANI C
SYNTHETI C METHODS, John W/ ey and ns, 1980). 2007/ 038658PC

T/ US2006/ 037793 In an exenplary enbodinent R 1 is an ester

noi ety, SyCHt AniH@Hadimehibf the kg diehe 0¥ BMcRA Yot Jasi RERt, R 2 is a
| ower al kyl™ group, which may be substituted or unsubstituted. A

presently preferred | ower alkyl gr In a still further
enbodi ment, 121 is CORCH3, an SIn yet another exenplary
enbodi rrent, R4, R 4", R5 and nbers i ndependently sel ected
fromH, hal ogen, NH2, Owe, O( 2N( Me) 23 and NQO2.

15  wherein X2 and Z! are members independently selected from O, S and NR?; R" and R" are
members independently selected from the group consisting of H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, halogen, NOz,
NRR®, NC(O)R'®, OC(OINR'?, OC(O)OR", C(O)R*, OR®, and O(CH2).N(CHs)z. In this

20 embodiment, n is an integer from 1 fo 20; RY and R? are independently selected from
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl, 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
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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 fonyl, arylsulfonyl, and azide. In another enbodinent, Zis
0. In certain enbodiments, R1L may be CO2CH3 or R 2 nmay be 10 CH3;
additionally, 121 may be CO2CH3, and R2 may be CH3. One of 12.4, R4',
R5 or RS mawommi@esrR15 and the other three of R 4, RET/USRE0&NEG RS
are H Additionally, at least one of R4, R4, R5 and R5 nay be
ot her than a nmenber selected fromH and ()CH |In one enbodi nment, R 4,

R 4,, Rtinite 560 @Gitcehekera Heairogen,
N O G_lsg)gnﬁasv g@fﬁt%mdsrﬂ%ﬁﬁﬁﬂ% indig Fartsl, w g

N(,Me 5 n, referred, one of R 4,
RA' R 5 o' 12‘ °ﬁf$§tfldt%t8tqhéfrr}£“’38‘tt°h F.@P® R 5 and
12-5' ar r&ﬁndd@m@é%&tﬁﬂ%i@@ddﬂﬂﬂ@prﬁ{”f is CH2-X1 Where X1is F, d
or Br- and R6 i s absent

embodi nent, the |ﬁV@WFﬁBﬁaHF8§W€£%“®%&%%ﬁnﬁﬁgﬁ§§§ 8%% lsztrjcture
accordin gstﬁxﬂurEmuélﬂhciﬁnmsierﬁ A.is an unfubdtinetiy substituted phenyl ring. The | n one

enbodi me nt refe fedtsv.}ﬁastttug t tﬁe ﬁgﬁé&emﬁg & &rd‘ﬁtﬂ%fh%by foche %QtuZe dfs
preferably b0 ano 2 . Alternatively,
one of RAForRd: 7 WREn tbcrrlm‘ystmy\ lb@PwP@IGEFQRPW@Fid ﬁmtttﬁ@nts RESHPHAIE t hee

of R 4, Fig4em gubﬁ%ute@&esuﬁnmtea pRAA rngnbodi ment, R4, R4', R5 or
R5' may b ect fromt e grou OnSIStt;heegrpOf R29 CO0R29

C(0) NR29, and O O)meewﬁéwﬁﬁw ofligneyt & PP B
consi sting of H OH, substltgted'ﬁlkyl unsubstituted al kyl,
substituted cycl oal kyl, unsu Ed eycl oal kyl substituted

het er oal kyl , unsubstituted he e vl substit ut ed cycl ohet er oal kyl
, unsubstltuted SCycIoheteroaI Rsuprstltuted het eroaryl, and
unsubstituted heteroaryl. rR* | n anot her enbodlnent of
the Formul a above X is preferabl'y ™, islpreferably 0, R is ‘
preferably CO2CH3, R7 is preferably} CA- R2 is preferably CH3, R3
is preferably OH Alternatively, ~ R4', R5 or R5' may be
NHC( 0) 4 C6H4) NH2 whi | e the other three of R4', R5 or R' are H.

(])']9 In one enbodi me rfn thlsF\)%'l.IctureyRBbﬁ6 f{e Biea?e:[ a(sa gescnbegpabot}g £ FOHRAIEONS Isting

W

Furthermore, Z is a member selected from O, S and NR?, wherein 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 CO4R?, wherein
15  R%is a member selected from NR°R'® and OR’, in which 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 Riisa
member selected from NR®R'® and OR®, in which R’ and R'® are members independently
20  selected from H, substituted or unsubstituted alkyl and substituted or unsubstituted
heteroalkyl;
R?is H, or substituted or unsubstituted lower alky! or unsubstituted
heteroalkyl or eyano or alkoxy; and R? is H, or substituted or unsubstituted lower alkyl or

unsubstituted heteroalkyl.
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0O, and O In yet another enbodi ment of the drug, one nmenber sel ected
fromR4 and RS is: R17 15 wherein X2 and Z1 are nenbers

i ndependently selected fromO, S and NR23 ; R17 and R18 are menbers

i ndependent|y selected fromthe group consisting of H, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl,
substituted ovourmadsst i tuted aryl, substituted or unswostsiesertss

het eroaryl, substituted or unsubstituted heterocycl oal kyl, hal ogen,
NC2, NR19R20, NC( 0) R19, OC(0)NR19, OC(0)OR19, C(0)R19, OR19, and

0( CH2) " N( CH3) 2. gqttlé%.l; n@8r ROIR TBOE or B links AP diup L6 pifdetorko 1,0 20;
R19 and R2 are independently sefected from substituted or

unsubsti tdted al kyl, substituted or unsubstituted heteroal kyl,
substituted or uns tﬁb& rbfeﬁéd%ﬂabadlmlamt d bt Rt RP m@bﬁwdmel)ﬁaedi

B g B e

attachsgd @1r(ﬁ>]39§ﬁdlférsadbkeyﬁj oined to forma substituted or unsubstituted

het er ocycl oal kyl rI'gQ oebr{\ﬁo%lﬂlgf Q%ge%ggn% \j}@g?mgétgﬁz&%g_hg E&ﬁﬁobﬁd” ng

from_4t06 menber alnin eteroatoms
wher ei n Rha,vingzasﬁctu&acm@ng)tbttR:ftlﬂozmlg:fomﬁlal 6t s. or R29 links said drug
to L1, if present, or to F. In one

X“%@L“)],—Q—@L’%W

10 wherein the symbol L! represents a self-immolative spacer where m is an
integer of 0, 1,2, 3, 4, 5, or 6.

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.

15 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* moieties include substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstitu'ted
aryl, substituted heteroalkyl, or unsubstituted heteroalkyl, any of which may be straight,
branched, or cyclic, a positively or negatively charged amino acid polymer, such as

20  polylysine or polyargenine, or other polymers such as polyethylene glycol.

The symbol Q represent any cleavable linker including, but not limited to, any
of the peptidyl, hydrozone, and disulfide linkers described herein. Other suitable linkers
include, but are not limited to, those described in U.S. Patent No. 6,214,345; U.S, Patent
Applications Publication Nos. 2003/0096743, 2003/0130189, and 2004/121940; PCT Patent

25  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 refereﬂce. 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 ocour anywhere along the length of the linker or at either terminus of the linker.
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preferred enbodinent, X2 is 0 and Z1 is O or NR23. Another preferred
structure of the duocarnycin analog of Formula 7 is a 5structure in
which the ring systemA is an unsubstituted or substituted phenyl
ring. The preferred substituents on the drug nol ecul e descri bed

her ei nabove for the structure of Formula 7 when the ring systemA is
a pyrrol e areavatogwsgesef erred substituents when the ri rPgTRSHIGEITIN | S
an unsubstituted or substituted phenyl ring. For exanple, in a
preferred enbodi nent, the drug (D) conprises a structure: 10R5

In this structure, ThRymY3ED' Eifesets atag Reingatedsllood fadomlee f or For mul a
7. Furthernore, Z is a nmenber selgcted fromO0, S and NR23, wherein
R23 is a nenber sel ected frof substituted or unsubstituted al kyl,

substituted or unsubstituted hf 81 | cyl, and acyl; 111 is H
substituted or unsubstituted el ral kyl, C(0)R8, or CO2R8, wherein
15 R8 is a nenber selected fro R+ and (ORI, in which RO and R19
are nenbers independently sefected f om Hy supstituted or

unsubstituted al kyl and substituted or §tituted het er oal kyl ; R11l

is H substituted or unsubstitute XJ or C(0)11.8, wherein
R8 is a nmenber selected from NROR19 and In which RO and 111 are
menbers i ndependently 20sel ected fromH, Eubstltuted or =substituted
al kyl and substituted ohereim¥absT ptcuicedtierhmtieenightknselected from O,Sand R2 j s
H, or subgiabtuted or unsubstituted | ower al kyl or unsubstituted
het er oal Kyl "or cyan or_al koxy; and R2' is H or substituted or
unsubstituted | ower al RS fis aorembesssisated frem Hosubsifuad9n prsybstitutegaficyl,

2007/ 038 @gﬁﬁ%%@ 91@:’{1%111?6% :ﬁeteroalkyl, and acyl;
R! is H, substituted or unsubstituted lower alkyl, C(O)Rs, or CO,RE,
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'®
10 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 alkyl or unsubstituted
15  heteroalkyl,
R 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 heteroalkyl, diphosphates,
triphosphates, acyl, C(O)R'R', C(0)OR"?, C(O)NR'R™, P(O)(OR2), , C(O)CHRR®,
20 SR'?and SiR"R"RY, in which R, R", and R are members independently selected from -
H, substituted or unsubstituted alkyl, substi‘guted or unsubstituted heteroalkyl and substituted
or unsubstituted aryl, wherein R and RV together with the nitrogen or carbon atom to which
they are attached are optionally joined to form a substituted or unsubstituted heterocycloallkyl

ring system having from 4 to 6 members, optionally containing two or more heteroatoms;
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At | east one of'1222, 1213,1215 or Ri6 links the drug to LI, if
present, or to F, H or J. In a preferred enbodi nent, one
of R4, RA', R5 or R5' is O(CH2)2N(Me)2 and the others of R4, R4A', R 5
and R5' are H. In another enbodinent, R7 is CH2-XI where Xl is F, 5C
or Br and R6 is absent. In one enbodinent, the invention provides a
cyt ot oxi c dr e toogmssds conpound havi ng a structure accacaivago¢wrmhe
followng formula: x4 [ L4V_Q G1 ntpl 10wherein the synbol LI
represents a self inunolative spacer where mis an integer of 0, 1,

2, 3, 4, 5, or 6. The s}s#hek ik ohepres @I sdR hivikberd dwjtect,&d from the
group consi stin protected reactive functional groups, unprotected
reactive Wﬁﬁ‘étqrg%& groups, detectable |abels, and targeting agents.
15The synbol L4 repr esBhisssiaglt bank ehichixeitber presantiorpbiest afd whenipres¢d | s a

noi ety tg%ta%ﬁ?aggosmeh@cfggfgggb éhlpl?%laﬁ&/ or decreased aggregation

properti conj u s of L4 noieties include
substifuted al kyl, unsa Ciip-oft erd-f.’éhwymedlgamé@xctomoeﬂnazwhfi
unsubstituted aryl, substituted heteroal kyl, or unsubstituted

het er oal kyl, "any of whi ch may be straight, branched or cyclic, a
positively or negat i veKyiséfrayigesio®ni no aci d pol ymer, such as

ZPpol |y| y?hne O:prf)l yar geni*ne; a:farRSOatrmémp@é mﬂ@lé@er&y@hemlﬂwtyet h%;l ene
gl yco e s 0 epr ese [ clu ut
not |ini t%ﬂlptcﬁm‘%.‘ﬁ%%% @%@ﬁﬂ?ﬁﬂ%ﬂﬁ%ﬁ %@iﬁ&bsgéﬁaaﬁ %‘hﬁ%ﬂl i nkers
descr ld)eob:ﬁgruesﬁmted@tehafmys wnmhituaed Hefekomryd, sumuiumdlhqtermytloak;é, not |imited
to, those descr gq 124 Ei@t ent
5 eter cycloal 1 halo

988|4|/ ig&l%’ﬁ ﬁgﬂ%?l Cat) on NOS. %%?%%56%4%{ &(1?15 (Li%?i%Q a:??n(tje o

9a00)OR'F, ORISR, OR", CRP=NR'¢, and O(CHz)s wherein n is g

from 1 to 20;

R" and R are independently selected from H, substituted or

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

20  heteroatoms;

and R* and R? are independently selected from unsubstituted alkyl,
and
wherein at least one of R* , R*?, R® and R is O(CH,),NR*R,
In some embodiments, n is 2, In some embodiments, R* and R® are methyl,

25  In some embodiments, R* is O(CHp):NR*R? and R, R® and R” are H. In some
embodiments, R? is O(CH,);N(CH;); and R, R® and R® are H. In some embodiment, Q is a
linker selected from F, H, and J, as described above. In some embodiments, R, R" R? and
R® are H.

A preferred formula for drug, D', is the following:
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25 Applications Publication Nos. WO 03/026577 and WO 04/ 043493; and
Eur opean Patent Applications Publication Nos. EP 1243276 and
EP1370298, all of which are incorporated herein by reference.

Cl eavabl e linkers include those that can be selectively cleaved by a
chem cal or biological process and upon cl eavage separate the drug,
D, from X4. v ®eneagse8 can occur anywhere al ong the | emgriiswésosties

| inker or at either termnus of the linker. as wherein X and Z are
menbers i ndependently selected fromO, S and NR23; 5R23 is a nenber
sel ected fromH, substitutedrpr unsubstituted al kyl, substituted or
unsubstituted heterodRiyl, gnd acyl; Rl is H substituted or
unsubstituted | ower all cy &B or CO2R8, RI. is H, substituted
or unsubstituted | ower C(0)R8, wherein R8 is a nenber

sel ected from NRORI rane §129 and Rl 10 are nenbers
i ndependent|ly selected fr

Or

ub ituted or tnsubstituted al kyl and
substituted or unsubstit arOoal kyl ; R2 is H
or substituted or unsRBST rd Iomer al kyl or unsubstituted
het er oal kyl or cyan or al KoXy; Qr substlt ed or

unsubstituted | ower al kyl or ung L 5het | kyl, R3is a
menber sel ected fromthe group gens i ' I N NIARII and OR ,
wherein Rl 1 is a nenber sel e oF 4r Qup JcORS sting of H,

substituted al kyl, unsubstituted al kyl, substitutgd heteroal kyl,

unsubsti tut ecl hetﬁ?nrogh%xl' Ilnrei%rred emlng] angrR hta &rugslf)' is the following:
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tri phosphates, acyl, C(0)R12R13, C(0)0OR12, C(0)NR12R13, P(0)(OR12)2"
C(0) CHR12R13, 20SRI2 andl 12 1 SiR1213 R R4 , which R, R3
and 1214 are nenbers independently selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroallcyl and
substituted or unsubstituted aryl, wherein 12.12 and Rl 3 together
with the nitYWA7G#SEar bon atomto which they are at tP&EREHIHSES
optionally joined to forma substituted or unsubstituted

het er ocycl oal kyl ring systemhaving from4 to 6 nenbers, optionally
containing two or nore he patons; WD 2007/ 038658PCM S2006/ 037793
wherein at |east one of R12, and 1213 |inks said drug to LI, if
present, or to Q R6 is a single bond which is

ei ther present or absent en prg;gnt R6 and R7 are joined to
forma cycl opropyl ring; j -X1 or -CH2- joined in said
cycl opropyl ring wtR®R
12.4 , R4, Rs and R5' i
group consisting of H substitu
substituted aryl, unsubstituted §ti tutred heteroaryl,
unsubstituted heteroaryl, sub t ut ed.+e

unsubsti tuted hete@ﬁ%ycloalkyl, hal ogen, , NR1512.16, NC(0)R15,
OC(0) NR15 OC(0)0OR15, C(0)R15, 81215, 012.15, CRI5=NR16, and

0(CH2),, NR24R25 erein nis an integer.froml.to 20; 1216
are independently %@P@?f%ﬁmﬁﬁgﬁ¥¥§%%%§%?$ﬁ% 8%“3?“?@&%5%%@%@98¥5d
al kyl , substtiytautbelysio analugsu rtddconemnind etchrotie kyhpousdy gestiited bede or

unsu bS§ It slgr%&gre Qc[cX:lding to Formula 13:

i ndependently sel gcted fromthe
pstityted al kyl,

R

1%0
HOOC Qﬁ :
H
N A3 ij% 2
RaO Y RNJ\O(J/\O ﬁJ\U
7
0 . (13),

where R; and R, are H or a lower alkyl, or are more particularly isobutyl,
ethyl, propyl, or &-butyl and R is H or OH. Tubulysin and its use in treating cancer has been
described in, for example, PCT Publications WO 2004/005327 and WO 2004/005326. The
10 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.

Preferred Duocarmycin and CBI Conjugates
15 _

The peptide, hydrazine or disulfide linkers of the invention can be used in conjugates
containing duocarmycin or CBI analogs as cytotoxic agents, Preferred conjugates of the
invention are described in further detail below. Unless otherwise indicated, substituents are
defined as set forth above in the sections regarding cytotoxins, peptide linkers, hydrazine

20  linlers and disulfide linkers.
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substituted or unsubstituted heteroaryl, substituted or unsubstituted
het er ocycl oal | cyl, and substituted or unsubstituted peptidyl, wherein
R 15 and R16 together with the nitrogen atomto which they are
attached are optionally joined to forma substituted or unsubstituted
het er ocycl oal kyl ring systemhaving from4 to 6 nenbers, optionally
cont ai ni ng t W& ¥WPTREPE 20 het er oat ons; and R24 and R2FCEHUE2006/037793

i ndependently sel ected fromunsubstituted al kyl, and wherein at | east
one of R4, R4, R5 and RS is O(CH2)NR24R25 .n In
sonme enbodi nents, n |s 2. In sonme enbodi ments, R 24 and R25 are
methyl. 25 In g?ﬁ %g%,aﬁs R4 is 0(CI-|2),,NR24R25 and ',ill, KR
and R5' are I—ﬁ 'nents, R4 is O(CH2)2N(CH3) 2 and R4' R 5
and R5" are H In sone errbodl nent, Qis a linker selected fromF H,
and J, as desgyy ;J?&Qreala&y&hméd@ ROFRERDRMdEReptideRiker Rinjughe hadmrd R
are H A preferred formula for drug, DI, is the followng: WO

2007/ (38E5BHEIMEYS2006/ 037793 R4 | N \ R25

— X!
R4\ .
R
HN
K, 1?24 o o '

O N '
x4__€[_4_}P{AAl)c N 7\ \/\riJ o N N LZ Rs

== 0 R4 ; RS

X

or

10

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, subsﬁtuted aryl, unsubstituted
aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl,

20  unsubstituted heterocycloalkyl, halogen, NO;, NR'R'6, NC(O)R'*, OC(O)NRR',
OC(OYOR'?, C(O)R'?, OR", and O(CH,)N(CHs)z
wherein

n is an integer from 1 to 20; and
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n Another preferred enbodiment of drug DI is the following: R2 Yet
additional preferred enbodi nents of drug Di are the followi ng: WO
2007/ 038658PCT/ US2006/ 037793 and I n anot her exenpl ary enbodi nent of
the current invention, the cytotoxic drug may by a tubulysin
anal og or rel ated conmpound, such as the conpounds described by the
5structure acvomaiagpst o Fornula 13: RtOcc O Rn H  PCT/US2006/037793

R" and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted, wherein RY and R'®
together with the nitrogen atom to which they are attached are optionally joined to form a

5  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:

i,
CMe
Q -] o] = —X
AwaNM\/\ONO\/\D N"\"N‘;’JLH N\Q\l \ o N F
. o OYN\/\NJL o
. |

UYN
COMa
={ %

N
[+]
Abw\/ﬁ‘NNO\AQNO%O’\j\NNN\{)LN’dNO\’ | j\
o~ -] D\“,N\/\T o
o]

H,

NI
i /\/ﬁ\ i _ :./X"
NS SUSUUUNS B § SUy -
Ak PN

10
OzMe
0 o ) g,_x‘
Ab ”“\/usN/\,O\/\ONO\/\o/\)j\NNN\:)LN N\@\, 1 i L
= o O, N,
- Wof' e N}‘@om
¢ %
002M9
1

G o] ={ K
Ao s Ay~ Ny RGPV N
o ! 7 Oy
SR N

NH,

g3



0(13). where RL and R 2 are Hor a lower allcyl, or are
nore particularly isobutyl, ethyl, propyl, or (-butyl and R3 is H or
OH Tubulysin and its use in treating cancer has been described in,
for exanple, PCT Publications WO 2004/ 005327 and WD 2004/ 005326. The
10 production of tubulysin conpounds is described in DE10008089.

Met hods t hat waoimsssssed to | i nk the tubul ysin to var ipcugsiopakees of
the current invention are provided in the exanples. Preferred

t ubul ysi n anal ogs are Tubulysin A-F. Preferred Duocarnwein and CBI
Conj ugates 15 The peptide, hydgszi ne or disulfide linkers of the
invention can be used in conjugates containingdugcannycin or CBI

anal ogs as cytot OXI8 agents referred conj §)gf the i nvention
are descri begk J{}Uagg hen iN_bel ow. Unl = t Ferwi se indi cat ed,
substituents are [i"ned=as st d_Rbaye. i sections regarding
cytotoxins, peptide I|i nkers hydr azi r{'é 20l nker rSutfy-de
linkers. WD 2007/ 038658PCT/ US2006/ 037793 A. Pept i && nker
Conj ugat es In a prepenred enbodi nent, the invention
provi des a peptide |inker conjjgate having 5the structure: O
;N\J\/I(E \)CJ)N N X1
Ab N~-Ne Sy 0
2 0 O\,OTI{I\/\NJLO g8 o
o} ! / ~TNT
0 o ,
and
NH2

wherein X' is Cl or Br;

and wherein Ab is an antibody, or fragment thereof.

In another preferred embodiment, thé invention provides a conjugate having the

10 structure:

x“—lL“ |p_1 A""| c_ﬁ_}ﬂ}w

or
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wherein Xl is a halogen; X is a nmenber selected fromO0, S and NR23; 1
5R23 is a nenber selected fromH, substituted or unsubstituted al kyl,
substituted or =substituted heteroal kyl, and acyl; and

R4, R4,, R5 and R5' are nenbers independently selected fromthe
group consisting of H, substituted al kyl, unsubstituted al kyl,
substituted arg007/43¢Sibstituted aryl, substituted het RCFASIPPG/37793
unsubstituted heteroaryl, substituted heterocycloallcyl, 20
unsubstituted heterocycl oal kyl, hal ogen, NO2, NRI5R16, NC(0)R15,

OC(0) NR15R16, OC(0)01215, C(0)R15, ORIS5, and O(CLl12) pCH3) 2 wherein
nis an integer frgmp t LLN@.Qa WO 2007/0§8S§8P

R15 and R16 are Khaéb ndEﬁLly sel deth 3
unsubstituted al kyl, substituted or st | eff oal kyl
substituted or unsubstituted aryl, sul i ti t ut ed

het eroaryl, and substituted or unsubst ; 5 and R16
together with the nitrogen atomto which tﬁey re attached are
optionally joined to forma 5substituted or ungubst i t ut ed

het er ocycl oal kyl ring system having from4 to 6 nenbers, optionally

containing two, or. npr.e heteroatons.
wherein X isa 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,
s;.lbstituted 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,, NR'SRIG,
10  NC(O)R', OC(O)NR'R'¢, OC(O)OR", C(O)R"’, ORY, and O(CH;)sN(CHs)z
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 substituted or unsubstituted, wherein RY and R'6
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 conjugates include the following structures:

20
0O

HN—-—Cit—ValwAb
b
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Non-limting exanples of such conjugates include the follow ng
structures: wherein XI is O or Br; and wherein Ab is an anti body,
or fragnent thereof. In another preferred enbodi nent, the invention
provi des a conjugate having the 10structure: H, c02ccH3 x4_40i _dm c
HNH O WD 2007/ 038658PCT/ US2006/ 037793 wherein X1 is a | eaving
group; Z andwo atmssenbers i ndependently sel ected fromc@usodiato\R23,
Swherein R23 is a nenber selected fromH, substituted or
unsubstituted al kyl,

HiC CO2CH3

———

cl Q
M G
N b

J
(N
N
Q

o}
~C .
§ HN—QIt—Val—-(PEG;\ N Ab

gy

Q
= VTSRS SN S S
HN—~CI a ! b b

0
HN—Cit—Val—(PEG MHN MwAb

<l
o HN_2 3 / b
I rQ |

10 -

wherein each b is independently an integer from 0 to 20, and Ab is an antibody, or fragment

thereof,
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substituted or unsubstituted heteroal kyl, and acyl; and R3 is
selected fromthe group consisting of H substituted al kyl,
unsubstituted al kyl, substituted awl, unsubstituted aryl, substituted
het eroaryl, unsubstituted heteroaryl, substituted heterocycl oal kyl,
unsubstituted heterocycloall cyl, hal ogen, NO2, NR15R16, 10 NC(0) R15,
OC( 0) NR15R16 WIORIWPSRLS, C(0) R15, OR15, and O( CH2) nN( @EB)uS200¢087784 n n
is an integer fromlto 20; R 15 and 1216 are

i ndependently selected fromll, substituted or unsubstituted al kyl,
substituted or unsubstituted het er oal kyl , substituted or
unsubstituted_a ed o unsubstlt t ed heteroar and
substituted OFHXP%%%H ?r{?ﬁ %@f‘ge&?‘lmﬁﬁ’goﬁ?{ﬂwgﬁfépfﬁ %ﬁt‘grrc"%f%% t he
ni trogen @k@@aﬁ@nwbmﬂmmmﬁaﬁmﬁn& attached are optionally joined to

forma substituted or unsubstituted heteroc cloal kyl ring system
having from4 to 6 nmenbers, option y nta nlng two or nore

het eroatons. Non-limti \ xanpl es : gates i ncl ude the
foll owi ng structures: 12007/0<o.658 SCT USEG?GTQ 77??
QHN HN Q o
[o} 0.
Shas U5 RN r®
g © ° O=<-.M.\Ab

g
St )

HN
0 )\NHZ j

/N

Loy
=
and
. 0y
H N
& O e
3 “ T
(N0 O Hy 0
/N\) o IO O%NHZ HN]
oﬁkmm



O HT)LA-3"w Ab and CN 10 wherein each b is independently an
integer fromO to 20, and Ab is an antibody, or fragnment thereof.
2007/ 038658PCT/ 1JS2006/ 037793 In yet other preferred

enbodi ments, the invention provides a peptide |inker conjugate

selected fromthe follow ng structures: HTh HO L.70,7 0J\ AN, At)
WO 2007/038658 PCT/US2006/037793

wherein X' is Cl or Br, and Ab is an antibody, or fragment thereof.

Tn still other embodiments, the invention provides a peptide linker conjugate selected

5  from the following structures:

WHy
o,Ma
={ X
i ,\i NJL N o {
B PP, N T, I
Al o o o W PO \Q\,%Nw?kn )_(Dj\
& &,

cOoMe
1

NH;
o ) =
Ab“‘iNNO\AoNOV\°/\ANN%N/<; \Q\,o\ﬂ’fll\/\’fj\o
o

10 and
. D-\T,N

N
f /\)0\ N\j\ /dN
Ab""‘)LN/\/D"/\DNO"/\O N/\,/é‘\ N T \Q\/

e
o]

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

15  the following structure:
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WD 2007/ 038658PCT/ US2006/ 037793 wherein Xi is C or Br, and Ab is an

anti body, or fragnment thereof. In still other enbodinents,
the invention provides a peptide |linker conjugate selected 5fromthe
foll owi ng structures: 10and wherein X1 is d or Br, and Ab is an
anti body, or fragnment thereof. In still other enbodi nents,

the inventi oWWOIBVB¥ES a peptide |inker conjugate haviPa§UINGIET793
follow ng structure: WO 2007/ 038658PCT/ US2006/ 037793

COgCHa
H

9 59 ,d: GHs ‘% octa
Abwn\/sfo/\%,é,;\/\u X \)\H OH_@_/ \n,N\/\N 0
0 3 =

CHy

wherein X! is Cl or Br, and Ab is an antibody or fragment thereof.
Other compounds include the following, which can be conjugated to, for example, an

5  antibody or a fragment thereof:

0
H
e P
L O “~NH O r o
SO,
)-NHZ
Q
INO e S I Y
J?\ O —// N/H-/ 0 r o /
@N 0 N y H 0 HN—((; .



wherein X1 is O or Br, and Ab is an anti body or fragnment thereof.
O her conpounds include the follow ng, which can be conjugated to,

for exanple, an 5antibody or a fragnent thereof: IL O -Cl ¢/Nry NHO
O HN-tj- O HNNH '"-NH NH2 O

WO 2007/0386358

PCT/US2006/037793

Q
R

Hac—/,,CH Hf/\ﬁ
A o

and

0

CHy n\\h/\N
R A /

“—NH 0 d

Q HN‘-<.

e

N

NH

NH;

o e
HN o 0
cl \L- 0y o J\/\N
oU L‘Y?\N?,N M /
o I w 0 )
0 O °
o)‘NH2 |

ut/

H
N
%,

HsC” H

OYNHZ
HN 0
N H\k? i ﬂ\“/\J[t’\/TNJ\/\ ;5
N a s s R R LIPS
0 ; (“j ; 0
Hsc’O] © /ﬁ o}ﬁ\NH2
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WD 2007/ 038658PCT/ US2006/ 037793 and 0 WO

2007/ 038658PCT/ US20061037793 WO 2007/ 038658PCT/ US2006/ 037793 and
O whereinr is an integer in the range fromO to 24. In one
enbodi ment, r is 4. B. Hydrazi ne Linker Conjugates

WO 2007/038658 PCT/US2006/037793
OYNHZ
HN\L
0 o)
CI\}E H ? ft} b
H Y
o) N T\Q S H? 0 5 /
p'§ N
N &) N
HsC H O)\NH?_
0O NH»
HN\I\
0 o)
Br\ “ 8 H ):S
= N \n/\/\/\N
H Y
M N
N o) N
HyC H O)\NHZ
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In a preferred enbodi nent, the invention provides a hydrazine |inker
conjugate having the structure: WD 2007/ 038658PCT/ US2006/ 037793

I n anot her preferred enbodi nent, the invention provides a hydrazine
| i nker conj ugate having the structure: In yet other
preferred enbodi nents, the invention provides a hydrazi ne |inker
conj ugat e haWWhou®B#sstt ure sel ected from wherei n PEGCITAISH06/037793

pol yet hyl ene glycol noiety and XI is C or Br. 5In still other
preferred enbodi nents, the invention provides a hydrazine | i nker
conj ugat e sel ected fromthe foll ow ng sﬁﬁ ures:

e oS
: HN{ b

NH,

and

O

LIy
ses ST

o

H N

NH,

wherein r is an integer in the range from 0 to 24. In one embodiment, r is4,

B. Hydrazine Linker Conjugates

5
In a preferred embodiment, the invention provides a hydrazine linker conjugate
having the structure: '
CO-CH
HaC 2=3 X1
(R*3C R24 R24R24 R24 R24R24 O HN
O, JL
2 2“4’ N
R*'R 0 R2 R24 R24

10
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WD 2007/ 038658PCT/ US2006/ 037793 and 5 wherein Xl is C or Br, and Ab
I's an anti body, or fragnent thereof. In yet another preferred
enbodi nent, there is a hydrazine |linker conjugate selected fromthe
followi ng structures: 5C. Disulfide Linker Conjugates In a
preferred enbodi nent, the invention provides a disulfide |inker
conj ugat e haWh¥orE#Et ructure: 10 and  Non-1i m ti ng PEXERIPESTIHY
such structures include the foll ow ng:

In another preferred embodiment, the invention provides a hydrazine linker conjugate

having the structure:
CO2CH;
Hj R24 R24R24 O

X® L4) [ I]/
/

R24

. X1
R\ R4
CHs 24 24 004 0
X, ° CNA T ro
LAl f\ Ny N N7 o7 R N s
~
R24 R e 0 ézq z(]/ Z R5

In yet other preferred embodiments, the invention provides a hydrazine linker

conjugate having structure selected from:

10
GOZCH,
HC H;C CH=CH; D
'(PEG \N/
R® R CH,
£O,CH;,

RZ-CRM

“peg—AT @J\ (¢ @' %D @
CH;.

and
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Ol 511 0O WD 2007/ 038658PCT/ 1JS2006/ 037793 and wherein XI is O or
Br, and Ab is an antibody, or fragnment thereof. 5 LI GANDS

The ligands of the current invention are depicted as "X4". In this
invention, X4 represents a nenber selected fromthe group consisting
of protected reactive functional groups, unprotected reactive
functional grVOUpa7/03¢pét ect abl e | abel s, and targeti ng ad€mfU§2006/037793
10Preferred |igands are targeting agents, such as anti bodi es and

fragnents thereof. In a preferred enbodi nent, the group X4 can
be descri bed as a nenber sel ected from R.~CO0R29, C(0)NR29, and
C(0) NNR29 wherein R29 is er sel ect &d_X r gm subspif uted or
unsubsti t ut ed alxlr@éé) bsti utl F”auns @ ute eroal kyl and
substituted or unsub #;{De’(lf oa'(yrll of Iy her exenpl ary
embodi nent, R29 is af*“r?é‘ r sel‘écf’ed 1% f r om : NHNH2: |

/X1 _/—N
FEC} H 0 3 H;,C CHa

2424
R 0 CH3

wherein PEG is a polyethylene glycol moiety and X'is Clor Br.

5 In still other preferred embodiments, the invention provides a hydrazine linker

conjugate selected from the following structures:

' COMe
AP~ Oo o N}JEZD
@YN'N%(N\/\N
10

|
2 O)‘ \n><N © Oy
Abw‘“\/\O/\/O\/\ONO\/\O )‘@’ N

coMe 1
Ab%\n/\/o\/\o/\/ox/\oz\/o \%D
@\fN'N\nXN (o)
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wherein R3 represents substituted or unsubstituted al kyl term nated
with a reactive functional group, substituted or unsubstituted
heteroaryl termnated with a functional 20 group. The above
structures act as reactive protective groups that can be reacted
with, for exanple, a side chain of an amno acid of a targeting
agent, such %0 #P7/@#6% body, to thereby |ink the targethiCHYSHHET9T o
the linker-drug noiety. WO 2007/ 038658PCT/ US2006/ 037793 Targeting
Agent s The linker arms and cytotoxins of the invention
can be | mmked to targeting agents that selectively deliver a payl oad
to a cell, organ or region of the body. Exenyl @rjetwlr geting agents
such as antibodies (e.g., chineric, hunaniq;;E£§£§ human), |igands for
Sreceptors, |lectins, saccharides, 0o, g, the like are
recogni zed iq dihe artoand are ugeful wiohdut |igt«fi[o Miwpracti cing
the present Invention. O her targeting agents include a class of
conpounds that do not include specific nolecular recognition notifs

i ncl ude macronol ecul es such as pol y(ethyl ene glycol), polysaccharide,
pol yatnino acids and the |ike, which add nol ecular mass to the

cyt ot 6xi rwherEineX deidl or Bomad Almis preantibedy, orasgmgt fieetls t he

10phar macol ci peti 4§mQfhrdidh@d EMidainit, there®s Lhydragias NiReldhjhgdid delected N an
exenpl ary enbodi ment, 'the invention provides a cytotoxin, |inker or
cyt ot oxi Aopi thkBHowBBfHEERE with a targeting agent that is a

bi onol ecul e, e.g, an anti body, recszQ[#{I@%E}XkN_Jﬂﬂxi ~Macchari de,
nucl eic acid or a copBl nation thH¥raof ®Routes to é%eﬁﬂ y conj ugates
of the inventiG6n set forthyn tfhe Schemes above. 15Bf onol ecul es
useful in pra hhe prese i nvention can be derived from any
source. The ko es/ e I'solated fromnatural sources or can
be produced bYy-g é C ds. Proteins can be natural proteins or
nmut at ed pggiﬁins. Mut ati gns can be effected by chemi cal nutagenesis,
e

site-dire nmut agenesi s or ot her neans of inducing nutations known
to those 6f skill in the art. Proteins useful in practicing the

i nstant 20i nvention include, for exampl e, ~@nzyfres, AMhi gens AP

ti bodi d t . Ant i boidh
anti bodi es an recep{mms nti ;&W 3

o ;_a
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be either polyclonal or nonoclonal, but nost preferably are

nmonocl onal . Peptides and nucl eic acids can be isolated from natural

sources or can be wholly or partially synthetic in origin. In a

preferred enbodi nent, the targeting agent is an antibody, or antibody

25fragnment, that is selected based on its specificity for an antigen

expressed on WO 08YgeE8 cel |, or at a target site, of i RCEUSRHE/037B3M de

variety of tunor-specific or other disease-specific antigens have

been identified and anti bodies to those antigens have been gged or

proposed for use in the treatnent of—suc r /ot he eases.

The antibodies that ame known |rHN+érs\tyhﬁﬁ*ﬁeg\§€U i

conj ugat es of ~inyention, 'qqpar€1cular for the treatﬁbnt of the

30di sease wit he targetj antigen is associated. Non-limting

exanpl es of ta Hi g their associ ated di seases) to which

an anti body -ﬂ%ﬂé ate of the invention WO

2007/ 03865, S2006P037793 can be targeted include: Her2 (breast

cancer), @?g (I'ynphonmas), EGFR (solid tunors), CD22 (|ynphomnas,

i ncl udi ngzrnon- Hodgki n's | ynphoma), CD52 (chronic | ynphocytic

| eukem a), CD33 (acute nyel ogenous | eukem a), CD4 (| ynphonas,

aut oi mune di seases, including rheumatoid arthritis), CD30

(1 ynphomas, including non-Hodgkin's | ynphoma), 5Micl 8 (el anom),

i ntegrins (solid tunors), PSMA (prostate cancer, benign prostatic

hyper pl asi a) , colo ct I ancer CD11 a (psoriasis), CD80

(psori&asis), CD23 ne t hronobcyt openi ¢ purpura),

CTLA4 (T cell Iynphonas) and BLys (autoi nmune di seases, including

system c | up o t

recognition rrgrlae? efr% p‘?‘%?%lﬂﬁ IB‘FGEQO Sp?%&d(}??&%‘gﬁ&ﬁ%kég’;&%{gaﬁ hg‘gﬁg be

t et her ed thostactser f ace or a self assenbl ed nonol ayer (SAM conponent

or connected through a spacer arm by any reactive peptide residue

avai l abl e on the surface of the protei In preferred enbodi nents,

the reactive groups are amnines or:Gar %y?%th In particularly

preferred enbodi nents, the reactive/groups /Are the s@anine gr oups of

| ysi ne residues. Furthernore, tﬁ;i:‘ %
5

the surface of the substrate or

(e.g., chem sorption, ths&s%?rn' jﬁition noi eti es

whi ch are anti bodi es egused to recogni fe = £s which are
pr ot ei ns, peptldesx_g_ isC , saccharixdes or small nol ecul es
such as drugs, her bi ¢i'tles pe i des, industrial chem cals and

agents,of war. Methods of ra|5|ﬁg antlbodles for specific nol ecul es
are ?I-knomn to those of skill in the art. See, United States
Patents and
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20 No. 5/147,786, issued to Feng at al. on Septenmber 15, 1992; No.

5/ 334,528, issued to Stanker at al. on August 2, 1994; No. 5/686, 237,
i ssued to Al-Bayati, MA'S. on Novenber 11, 1997; and No. 5/573, 922,

i ssued to Hoess et al. on Novenber 12, 1996. Methods for attaching
anti bodies to surfaces are also art-known. See, Del amarche at al.
Langnui r 12: POuap0713%e&8 ( 1996) . 25Targeti ng agents can FETHBIGINEEE t o
the linkers of the invention by any avail able reactive group. For
exanpl e, peptides can be attached t hrough an am ne, carboxyl,

sul fhydryl, or hydroxyl group. Such a group can reside at a peptide
termnus or at_a. site internal tqg the i.de.chain. Nucleic acids
can be attach nﬂ%?%ﬁjﬁmgﬁ?gg%?ﬁ Cﬁﬁﬁﬁga%ﬁg%mg§§@;(e.g., exocyclic
am ne) or an avail abl e hydroxyl group on a sugar noiety (e.g., 3 - or
5'- 30hydroxyl). The peptide and nucleiﬁcacb@cghahns can be further
derivatized at one or nbre sites to allo or tHe attachnent of
appropriate reactive groups onto the chaiM 2 &, Chrd et at
Nucl ei ¢ Acids Res. 24:3031-3039 (1996) .J_ I a en the peptide
or nucleic acid ig a fullzégrop rii al By Synthety ecule, a

reactive group or Hﬁgﬁe&o 4@ €'s can be d ncorporated during
the process of the synt hesis. Man rivatized nononers

appropgiate for reactive group incorporation in both peptides and
nucl eiC acids are know to those of skill in the art. See, for
exanpl e, THE PEPTI DES: ANALYSIS, SYNTHESIS, BIOLOGY, Vol. 2: "Speci al
Met hods in Peptide Synthesis," Goss, kgangobal gahofer, J., Eds.,
Academi c Press, New York: (1980). Many use nproner s are
comercially avail abl e (Bachem Sigma, &t {his ed group can
t hen 10be unmasked fol | ow ng the synLhéé% N W ime it becones

avail able for re ion with, ajc ent of ac nd of the

i nventi on. @%M ﬁa?‘? ﬁU acid toargeting agents

i ncl ude aptaners, arfti sense conpoundsy~and nucleic acids that form
triple helices. Typically, a hydroxyl ggeupcefcHa sugar residue, an
am no group froma base residue, or a pho at eeXygen of the

nucl eotide is 15utilized as the needed ] {functidality to
coupl e the nucl eotide-based targeting agent tio ?he ot oxi n.
However, one of skill in the @n& will Weadity dpplecidte that other
"non-natural" rGngtve%P ' gti~es~can be aépeﬁded to a nucleic
acid by convention l t echni‘fues. For anpl e, the hydroxyl group of
t he sugar residue can be converted to a mercapto or -am no group using
t echni ques well known in the art. 20Apt& F?*?brxnucleic aci d
antibody) are single- or double-strandegy Qf/singIQmﬁtranded RNA

mol ecul es that bind specific nol ecul ar ot argers ?ggft§lly, apt anmer s
N Y
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function by inhibiting the actions of the nol ecular target, e.g.,
proteins, by binding to the pool of the target circulating in the

bl ood. Aptaners possess chem cal functionality and thus, can
covalently bond to cytotoxins, as described herein. 25A though a w de
vari ety of nolecular targets are capable of form ng non- coval ent but
speci fic ass&¢QwWo1as$e88 Wi t h apt aners, including small PEIESW@S778R ugs,
net abol ites, cofactors, toxins, saccharide-based drugs,

nucl eoti de- based drugs, glycoproteins, and the like, generally the
nol ecul arggjarget will conprise a protein or peptide, including serum
proteins, kinins, eicosanoids, cell sqggac%ogpgecules, and the |iKke.
Exanpl es of 30aptaners include Glead's i throndin inhibitor GS 522
and its derivatives (G lead Science, Foglexn Ciy, CalidMe). See al so,
Macaya et at Proc. Natl. Acad. Sci. USA 9D: 3[745-9 3); WO
2007/038658PCT/USZO@G/OS??QSHFQQmaeP

ré (o ) 355:564-566

(1992) and Wang L 'Q@QF £ 332°51899- 904 (19 3fT>Aptaners specific
for a given biongﬁg%bﬂiﬁ%ansb i dent ed usina t echni ques known in
the art. See, e.g., Toole et al. (19%2) PCT Publication No. WD

92/ 14843; Tuerk 5 and Gold (1991) PCT Publication No. WO 91/19813;
No. 92/05285; and

Wi ntraub and Hut Pi son 992) P Publ i cat, on
El | i ngt onVREFRP %z‘f)g 418, RAC T a%%%’si ?T@%Eﬁe.reogr iefly, these
technigfijues typically involve the conpl exation of the nolecul ar target
wth ar ] xture of oligonucl eotides. The aptaner-nol ecul ar
target c s separated fromthe unconpl exed gligonucleotides.
The aptamer is reclhwéewds dfitprpumenbingeson ae €gickdtp] X% Hiis FORRB i i ed.
:]_.h' ?] C%/Cl R b fedeRP S RALRCE: §ected Bk theerdub QS RisAH APRYecRE HUQIE RGictibhilN - t he
| es .
J groups, unprotected reactive functional groups, detectable labels, and targeting agents.
10  Preferred ligands are targeting agents, such as antibodies and fragments thereof.
In a preferred embodiment, the group X* can be described as a member selected from
R¥ COORZ, C(O)NRzg, and C(O)NNR29 wherein R is a member selected from substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted heteroaryl. In yet another exemplary embodiment, R% is a member selected

15 from H; OH; NHNH;;
0 % o
Y e
ETILQ, N g%{ N W
N N 5 R30

wherein R*® represents substituted or unsubstituted alkyl terminated with a
reactive functional group, substituted or unsubstituted heteroaryl terminated with a functional
20  group. The above siructures act as reactive protective groups that can be reacted with, for
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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affinity for the nolecular target. For diseases that result fromthe
| nappropri ate expressi on of genes, specific prevention or reduction
of the expression of such genes represents an ideal therapy. In
principle, production of a particular gene product nay be inhibited,
reduced or shut off by 15 hybridization of a single-stranded
deoxynucl eot MgR208¥03¥hodeoxynucl eoti de conpl enentary tPETHR0BBESSI bl e
sequence in the MRNA, or a sequence within the transcript that is
essential for pre-nmRNA processing, or to a sequence within the gene
itsel f. Thirgetip@iaeiegm for genetic control is often referred to as

antisense or anti nﬁ%‘l nhi bi td %‘tmﬁ\gg 41008 #?(necfaﬁbé:lﬂﬁ&[dﬂo%ar Jparted by

the conjugation to huct &l ¢ acl an a ting agent, such as
t hose of 4gues BE sgleatisandelivenagaylpaito a gell ¢reasyes eeg’@@) rifhelbrdy. BreBniHc] ei c

aci ds dest’ar%@tﬁngl ée?l smf}cﬂ% afdodissap! ﬁmﬁéncﬂ‘ruﬁl\iﬁ% aﬁ&lﬁu@ﬁpﬂéﬁww of the

MRNA res generati ng a particular protein. Antjsens
corrpoufhdsre1=emt9r5u'd@naﬁ%qcl§élﬁ§eﬂlﬂh9ﬁi?§rmﬂ)mllk%a}“h’ijf%mﬁ?d ip g B s WAHbd,

ol i gonucl @i%ohﬂﬁﬁtatl&lr in bﬁ&lcfng@ﬂadré%&ﬁ invédiiog NOtE & far feyibg dtgdhtz Riclafeendldss C al | y
to individual nmRNA 25 specjes an ﬁﬂﬁrev nt tngnscrt and/ or RNA

processi n¥f cBPPYAE ﬂFﬁRﬂWC’é pefeweieinapeutar JrrerE e BR! lPﬁe encoded
pol ypept i ﬂ&r&:ﬂﬂkcﬁlbﬁh&m& peﬁr(eﬂ@knﬁglyﬁdij;@wsﬂmandb, pﬁganmmmls argifthet like,

e aeRIE SRSy L T Gl Ay gl fpefind. 61
ié?cggﬁe?ﬁ%ﬁﬂﬁ%ﬂﬁmmﬁﬂmeﬁummn, cad., seiEBBalf-Bfet er s 274: 53- 56 (1990);
Lol cenber g vl oif ERbbHAT e R 0000 ‘%’““W%é‘% BT et ate
target semsiteinlinkyr canitgata OIS EBIGHEIbE Y ADieRiRsBle 7 FoRptibody,

receptor, peptide, lectin, saccharide, nucleic acid ora 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

20  invention include, for example, 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
oripin.

In a preferred embodiment, the targeting agent is an antibody, or antibody

25  fragment, that is selected based on its specificity for an antigen expressed on a target cell, or
at a 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

30  disease with which the target antigen is associated. Non-limiting examples of target antigens

(and their associated diseases) to which an antibody-linker-drug conjugate of the invention
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selectivity, antisense oligonucleotides are useful for delivering

t herapeutic agents, such as the cytotoxins of the invention to a
desired nol ecular target. Qthers have reported that nucleic acids can
bind to duplex DNA via triple helix formation and i nhi bit
transcription and/or DNA synthesis. Triple helix conmpounds 5(al so
referred to 00P7143p@8 strand drugs) are ol i gonucl eot i REIUSHEFOIHPHd t o
sequences of doubl e- stranded DNA and are intended to inhibit
selectively the transcription of disease-causing genes, such as viral

gtenes, etam,be{z& vteatnft&uh@m? trﬁdsf@hi&yll(), @DIO{@mchmhspBGEgemﬁétumorsg t hey
Sto ro roaucti O I
di rgc!tol y 88 %&Vé"‘pg‘%ﬁf ‘Belgd ?%&2{?&% B’f’i‘p e ggﬁﬁ’ °&§n@°%gf orm a

tripl e helkikem@ndnssgasa mytlhgnoealitukémionCh Kymghomas, artgmmups dtcesen. 10

See, e.g.. Ub|IC 'o. .

voo1/ Osa kel PRt EAg AP e ity Mpﬁg‘ﬁ‘g%é SR of the
present i Muelrﬂt(mdmoma}a 1radgsus (@thjtlugfai)eﬂfob (Hﬂ;@teéﬁl@efahqntﬁn§élﬁi§@n ces that
formtrip| ﬁellﬂf?agﬁ)c@ﬁA colorectal cancer), CDIY8 (?sbﬁe@mﬁ @990 (fpb&iaﬁléﬁ @Jf)ZT(‘dﬁﬂnﬂ!)

acids (e. ant’t sense conpounds and hel 1 x drugs)_ i s not

si gni fi ca@P#oL Gipestisemebgytprsaic PREEE) 8?#%5) (Tt%léii’ﬁ’rﬂbmbﬁ’id ®r |inkage

or by 15che@intiine ARMLds] lﬁ@im@yﬁémléﬂgus%ﬁmauﬁk)eotl de term nus
Consequently, these nuclnﬁ:ﬂg aci d be ck

o, Cgé%y el rG i d
enhanci ng the over8fMosh; nig HFIP §e°°$ nlé P ns‘f iy
Wt h [®SpPee hrotedn &h%meﬂﬁi'ed Gbﬂgfuaﬁ&t dranelf asmrbkdmon@]a}tehﬁm\él @maonextivr ch

. E : mO'C A O?ogxg%‘feg\}%: gt ABZA0 fré%&lde hp%dg ?e'mhée a[vglﬁglecoqx%fgu%&g)f

const r uct ithagrote. Inusefmndlembcdnamtﬂ sheuwﬁw gr@ums @rntamgemrecam%ﬁaffy IAas

b d
(T588) ot S skl Lol Elenfig oyl ol G000 O R

in an exerpidesy Fettoodirartnse, mttlﬁéleé 94“dle@$iﬁl0ﬁ3§d eyfto {he gurfagg ehibe Sstigieer
co nj u Q?t edahbydofd erlnﬂb fteddclichs @/g r@;@rhlgdrﬁtﬁﬁn' piRfptibl}e phosphodi est er

lin Mor eover taners, @%ntl Sﬁnse conmpounds a@g
Scan

tri pI e heI i x dr ugsR%é%%tioﬁgméfW%W ich #€ agjfbo /R FoTreeenire aF

include nyglgall ;ﬁ'&elﬁél Q%lﬁ&suhlicﬂ&lﬁacicﬁdﬂb&bﬂ&§ or gellebdlenks s@has drugs,
transpositions, c Fzat i on
wioh e FahBoimt et S iy e b oh R ARl A
property e spebidic lolegaienied wal-irden tdhoseof shithinehe astoifee, Smbertiftatenftatentsi | |
enpl Oégﬂ‘gﬁ@g@ﬂ%"w@&h% &gge%%ﬁw&%e@fﬁ 1160, 5854, 4s2Rbuct Sianker

degra ucl'éases nat uf 0CCUrri ng hat e
di ester ceurtoarmaust 3, 1894 Nar ¥6AGS lﬁy@ﬁé‘bﬁb@?ﬁ% T‘ﬁé@e‘)faN% @r“ 1957,

persisten r Sven L2, €998, MERR & ditachingat ,
30 J. B og‘ﬁdeﬁw Syﬂé’gng%eq tg%gsrssepg%gng 267 1990) ) ey

Phosph ate
dori vat | veubotiexgh PEBRICHRU Hoas SoaDE RN (LA B DA 1040

conpl ement@by). pol ynucl eotides and have the
25 Targeting agents can be attached to the linkers of the invention by any
available reactive group. For example, peptides can be attached through an amine, carboxyl,
sulfhydryl, 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°-

30  hydroxyl). The peptide and nucleic acid chains can be further derivatized at one or more
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addi tional capability of accommpdating coval ently attached |igand
species and wll be anmenable to the nethods of the present invention.
See, for exanple, Froehler et al., Nucleic Acids Res. 16(11):4831
(1988). In some enbodi nents the aptaners, antisense conpounds and
triple helix 5drugs will conprise 0-nmethylribonucl eotides (EP
Publ i cati on NgR208B3EHEID). Chinmeric ol i gonucl eoti des maypCaUSHI8770sed
(Dagle et al., Nucleic Acids Res. 18: 4751 (1990)). For sone
applications, antisense oligonucleotides and triple helix may

conpri se pitts Yauliodefonti€ dtrtitneatifdppriplat| retiveaioupdontSiht eluire S2&4Lhrided 97

1991 d P bl icati 15065 th tioni
Gor 1 vat | vel (Tt PapPao) Bl 7o) 00 100 G0 aatt
10(1988)). O her afifhbi thapéptinsommyleiatabitiivefully bypmially eptliedemolshids ei n

f th
one or M[g.Qf %&E BIRIRAEAR! Bloul bh gapg]g%rp@%%dgguﬁ{gﬁggégﬁgb&w%w

an isosteric | nkage as
descri bed sxnﬂaeﬂeTMpWenmfrdomnmsrs ammzmmwnaraaoug incopsston igboty

for macet abep@ﬁé&%d(%&ﬂ: QHEC hre Rhowho thosk Mlllqm% aro08ee, TokIxanfpl® /ruf /68

(1991)) or "an amde group (Nielsen et al,, Science 254: 1497-1500
(1991)). PHTREEINALYSH SYWHE%‘%S‘EQLEI%Y»%I%g’i.})“‘?l&fieﬂ@ﬂ%lwﬁie@ldﬁﬁé%qsﬁ t he
Sugartor mi Elsmﬁhﬂekﬂ@fek YI.,Ek, fA@ﬂlsmlﬁ@l?es;*a)Q\T@ﬂﬂ’io_ &é@l@SO)ﬂMahﬁtuﬁﬁﬁﬂsent
i nvention nal ogous nes..an rijudines are those
gener al | y™RESHAS C‘E“Pfﬁer%l? Y a"ﬂ%ﬁ&?%"hm Sdﬂ“aaftpy'uilgﬁmﬁikedsgmup can then
chenotiber a@ﬁmﬁaslaada‘gm,ﬁ@ theAyymiBesianilvehich tietit bteedmes xvadleidd fov eadtios twith a

i ncl udes -acely tosin boxyhydr oxyl met hyl ) uraci
5- quoroura(,POPe P T Ol %@3£57u$%ﬁ&bo carboxynethylanlnonethyl

2-thiouracil, 5- caEbnwynﬁmHybamﬁﬁmmmn&wwmﬁ%@F*Hm@mﬁydm@aﬁac|
i nosi ne, &lﬁh olu%:@,paﬁ&] h&ﬂ:‘fé a%ﬁ?@lhtqgfm épl%@lmg a[‘}ﬁ@dll@% hydroxyl group of a sugar

1- nethylpseudouraC| hyl guani ne, 1- fret y1|n03|nei
2, 2- di met W5 Emme0 grszupr%h@ﬁraéf‘créﬂﬁl%eor a phorglefy e of e nucleotide is
3-met Byl cyit1R8d £8he rﬁed@@ﬁﬁbﬂcﬁmbﬁhﬁty tN@UdﬁEttﬁb)ﬂuaétﬁlﬂt-Ba&ed targeting agent

7- met hyl I t “

5- mot hoy SRRy HooetR BT AR Pt HUL RSl dieh e mom

255' et howajuzralr’ ba(aetyvle et dvphlitieach be afpended toaxycieiaadid by @aveptidml t hi 0- N6
- i sopent er }C Fexaﬁ{algctﬁe)hﬁ ﬁ%%ﬁﬁg Ef tHe Ql%&r%sfﬁﬁé Mlng? Glrted to a

uracil - 5- oxy sine;” pseudouracil, queosine,
2-t hi ocytmglcn:éo Ommnﬁngmh@aﬁ@&dlkﬂ@mmiﬂ@@ﬁam |, 4-thiouracil,

5- et ?a' uracil, Num&hérs ?r m&mcaefdlaﬁm@ﬁqxamrgiay&r%ab@é.smded DNA or
uracil -5- oxyacetlc aci d , _pseudour acil, queosine, 2- thiocytosine,

and 2, 6- dvigle-pespdadiRAk mplae H?&hlwpeqlﬁfén@%?ﬁ%fﬁ&g%n%ffneﬂa%%égtmsirs
hal ogenat gdod b @S MRin Eiéraattwi S@eAmolédaRr Breeff 41525161518, PPBindiho® ten t he

base can Qo%Yof tﬁ‘e tgroggt cﬁ*cxﬁatx%g m t&%]c@é %ptamgrs possess chemical functionality and thus,
can covalently bond to cytotoxins, as described herein.

25 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, saccharide-based drugs, nucleotide-based drugs, glycoproteins,
and the like, generally the molecular target will comprise a protein or peptids, including
serum proteins, kinins, eicosanoids, cell surface molecules, and the like. Examples of

30  aptamers include Gilead's antithrombin inhibitor GS 522 and its derivatives (Gilead Science,

Foster City, Calif.). See also, Macaya et al. Proc. Natl. Acad. Sci. USA 90:3745-9 (1993);
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WO 20071038658PCT/ US2006/ 037793 substitution. Exanpl es of non-charged
bul ky groups include branched al kyls, sugars and branched sugars.
Term nal nodification also provides a useful procedure to conjugate
the cytotoxins to the nucleic acid, nodify cell type specificity,

phar macol ci neti cs, nuclear 5perneability, and absolute cell uptake
rate for ol i gYhWeVBHSE de phar maceuti cal agents. For eX&E{yPW6/OJT%r r ay
of substitutions at the 5° and 3' ends to include reactive groups are
known, which allow coval ent attachnment of the cytotoxins. See, e.g.,
QL| @E%muwmu;@mndms%m (1992) BIATORS eCF: g SRPRESSSHON,

(1989) Eﬁ@g@ CRC Press; PRCSPECTS FOR ANTI SENSE NUCLEIC ACI D
THERAPE FCR CANCER AND AIDS 1991), Wckstrom Ed.

Wl ey-Liss; GENE Re@ubaTedi fom gy ﬂWQEN@@fRMS%\IﬁW‘* (1992)

(Efllggg)son %Jl &1@%{5 sédesﬁ ToB&E)!tEHi‘ igg Tmﬂamcam&wazm{ma ;ANBK DNA,
, r ey-Ll SS_kOor ene S r.e a
ant i séns@%ﬁ%@ﬁ?ﬂdé’CT%’émtﬁﬂﬁqu‘ﬁngﬁ %NA Waﬂﬁtrﬁlﬂngﬁ IB%KEQ
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of the i pr@RbALRotIdRSs. JRBaptahdrynokotlardargst cormmer is mg@*@d figrh 1'-b@he i nvention,

as long as @%@9@0%%%180%%“?% éf)?amel'ﬁ‘ el fﬁ&%ﬂeﬁﬁaﬁf&mﬁﬁi b ty or
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any rmt esmplifielavhingycl isiepested miideatify iipss eiamepTeusFness afin &ghighssh per t v .
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i mrunoassays’ and, neral, nost any | abel useful?}j such. f{'get hods

can be applied toFPI‘rﬁéseffP@B%SFﬁS“li R the l“BPPr°p1‘1ﬁ"ﬁ§XPf%§S‘P% nes SPec

conposi t Egoeﬁgﬁ SGEARES o@me SHRRLSTERRIgenes fPptathe rﬁedalierapbl Inc h em cal ,
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mcal, electr t| cal | abel s
in the pPEaEle PrIfyiee P’%frf’aft‘l‘i'(':l Pﬁ%flﬁf{é?aiyg %u%géd %ﬁ@é&& Orsg% DSTn) ,
fl uormgsc gmrld&éﬁbfﬂﬁ aemglgst;anﬁddulem:@mmbpmdelos obddppyigieatics, Comﬂﬁfa@fﬁﬂé@

r hodam ne, and . Sssential O her s
comonl y 2 a%eFsP quﬁleﬁflréhs tfl%g g%c@t%?e%ﬁéhsaﬁ%h s col | of dal

gol d or (pml—mREel peicespe.or tol Saslprlce within ghs gere Hgelf. This ppredigndprgenetic
pol ypr opyl ¢ %E%?ts olftgr} Igférrec%) 95 Qntxseﬂ%%r b8l nBtioRE AGGitplabelfigicy ®Ct | y or

i ndirectl nmpound
Lrnparted by the conjugatton to the nuclexc acid of an alkylating agent, such as those of the

20  present invention.

Antisense compounds are nucleic acids designed to bind and disable or
prevent the production of the mRNA 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

25  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. .S’ci.l US.A. 86:10006-10010
(1989); Broder et al. Ann. Int. Med. 113:604-618 (1990); Loreau et al. FEBS Letters 274:53-
56 (1990); Holcenberg ef al. WO91/11535; WO91/09865; W091/04753; WO90/13641; WO

30 91/13080, WO 91/06629, and EP 386563). Due to their exquisite target sensitivity and
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30i nvention according to nethods well known in the art. As indicated
above, a wide variety of |abels my be used, with the choice of [ abel
dependi ng on sensitivity required, ease of conjugation with the
conmpound, stability requirenents, available instrunentation, and

di sposal provisions. Wen the conpound of the invention is conjugated
to a detect abY@200HBE8 the | abel is preferably a nmenbdiCTAEIREBE f r om
the group consisting of radioactive isotopes, 5fluorescent agents,

fl uorescent agent precursors, chronophores, enzynes and conbi nations

t her eof . sMedtim Sntfsorse eﬁagmhmhads gre visefiil fnd Seliyeringriserdpoutizmgansouiitess ther e
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f r equent I§1ORER; ?égﬁ léﬁc“flgntgﬁ%%fﬁ?%)%%waf San enzyme, such as
hor ser adi sh peroxmﬂhﬂﬂmmakhahdﬂnnpﬁasgh&mas@mi@igdﬁﬂﬁﬂbgh@a$% and

00, el AL P O B L by

i ndi rect g., biotin) is
coval ent I(ylscbafendd to@s alpmmrdms) a@fohgfrwd%ﬁf&}hﬁi?@d tomreersegeffaitidien

binds to J;]?FA%JI &t 'rl'ltcﬁlﬁed(t@ irfilibit se‘iécﬁﬁ'ew 18y fr%&?ptxéﬂﬂf@fébﬂs@cauﬁﬁg chis

ei t her |n ere etectable or covalent]y boung to a sj 9@@ tB/stem
such as weurerudtapi genesprép HIY apg e amaRt VIEISTRE0 BRFQEcngy - o they sto

chemi | um pege %Fu&&gmwu nifeRiP meqatd&g@mma fiescyon jthtglﬁﬁtfb@sueﬁded PNA

I nventi on can Q. SO Dpe nju di rect i g
conpoundd the cgjl's gepRmety ﬁi@d‘é&ﬁ " méﬁzcmonol F %1“%1 ofg%ﬁ(%c’?%ﬁ
Enzymes e, ielpt, BCEPliblRStidnalNEY, wmmosm WE2/09705 &V OAL D6EGIGand 8, S. Pat.
particul }H \é,]gg;%g t}gt e cﬁgeﬁﬁs%%ﬁggl%fe%ﬂgveq{ﬂn agéélgac%{% te@%o BOL ases,

parti cul A5 68 uor esc ounds I nc e fl uorescein
and its dmmhuawmme®ﬂf@huddnhﬁbﬁand its derlvatlves dansyl ,

unbel I'i f er one, ik 9%91@1@ Emgsqap Oéflﬁﬁje%sd dﬁﬁlbblﬁ@s dntd &lpfe&klnﬂ and
2, 3- dlhydrophthala2|n ones I revi e

vari ous |duies) 5 nef Stﬁfllf@?f’&ﬁaffecﬁ’fléﬁﬁ’@?hﬁ@m%‘y%ftt inh °5% B oﬂg’e see,
U'S. Pat eftmba moﬂlfi%@fﬂen%@ﬂle oligonucleotide termivia® NSongdquehely alodsé mxgleicab@ s are

N e
scintil | akitQBsped wmeﬁucﬂrdepbmxmg ineueising the rhtepioghi¢chrtheligonusiditidefrasphy .
Were t hetralns%l?)rted mtso calls, Elﬁ‘grﬁggnghellnﬁg%acti\jit& to the molecules. The general
approach to constructing various nucleic acids useful in antisense therapy has been reviewed
20 by van der Krol et al., Biotechniques 6:958-976 (1988) and Stein ef 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
cytotoxins of the invention can also can include nucleotide substitutions, additions, deletions,
25  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 counterparts and are thus
expected to have a higher persistence in vivo and greater potency (see, e.g., Campbell et al.,

30  J. Biochem. Biophys. Methods 20:259-267(1990)). Phosphoramidate derivatives of

oligonucleotides also are known to bind to complementary polynucleotides and have the
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25may be detected by exciting the fluorochrone with the appropriate
wavel ength of |ight and detecting the resulting fluorescence. The
fluorescence may be detected visually, by neans of photographic film
by the use of electronic detectors such as charge coupl ed devi ces
(CCDs) or photomultipliers and the like. Simlarly, enzymatic | abels
may be det ectVEy20pY3FHVI di ng t he appropri ate substrat #ETAGHOGRES
enzyne and detecting the resulting reaction product. 30Finally sinple
colorinmetric |labels may be detected sinply by observing the col or
associ at eddditihil Rapabifityl of B@bmmdditifig colvdlend P httactiedl ligind Shdolk ariSARY:S ,

appear t hEmaBIb e e Bl WvendS 56 RS rERPr Sgh Ao BF e
present | yAptefericéd)4831 (1988). have t he advantage of reqU|r|ng few

precautions in handlin
vi sual i zation 5t en]g‘som%een%b%?%e t?E:hglg ana %ﬁs%s%%ﬁ’ %{E&Q{Jﬁ%{l ti zat| on of
t he i mhge dfugywill nerhyrise §- mﬁhmonmeegdeaﬁé'@ublsfgm@rﬁccéﬁﬁéﬂ?)s Chigneric

conput er) ﬂhﬁqs%ﬁaegqm} ag%eslsar(ﬁagly@ bt %Lzyw%a; ﬁ&tﬁf uis@@wbm) ang of
nore of t | ow ng: high sensitivit }'&ﬁas abi |

backgr oungpmelapRlicaipgs Ratifatsh o igonucsntides iﬂxﬂuhﬂa}e i &Hnlgla%laq Bfarﬂ&et y in
ls??zﬁ/}a l nﬁ m!.\émvacfdls E}ﬁél%‘ﬁ@?&lt S&m:#@fm age(lgmaz&rfmaédlbycaam%ame fromthe
che n n (6] ar I
(Eugene, DB SHshiE SIS L s0InES o ing AP s ALE RO
E\: ?t aabnotww) (cﬁhaaﬁﬂnaam;is mdyhtilizeGllighEEd I ddsatherehiane begore bfibe  ( Pal o
0, I D, Al C ) ,
W) " o enPreer Mt HePren Al i ML s UIP AR s A MRIEE
(Gai t her smmrgl_plem,llnﬁgaksede@niém ig 8CT Bithictioniisa WAh2d/§51 Bkend OFOEA26, oCheni e
AG, Buchsgfoﬁa‘%?%%ﬁ@mmue@@ d?‘P.PAhze@heﬁ' %yﬁwme’f@sd@ﬁpgs %aﬂicﬁf\) , as

well as 1 ‘ r comer ci al  soUrces known to one o
Fur t her noBewp B il EFarq 25Anl P HE0ALEOW-1 | recogni ze how to sel ect

ant apl@sgplrl ate fl URI08H6Y, @ucfe@ﬂide?nﬂ@@tfbtlcélb&r%ﬂeﬁwm t’h@%ﬁg@fbrﬁﬁlﬁ;s i ftlh t
not readily available commercia Wi e abl g nt hesi.ze the
necessary“}F’F‘ﬂ’Gﬁl ?Fg%‘%’ > ¢ bR FPRION5H ! ’é@?ﬁ‘?f&‘itﬁrt‘f&‘}tﬂ? mﬁgg}}/ %ﬁ%qu ally
avai | abl eplirinbﬁlih&@ﬁﬁﬂﬂmmm@&efaﬁy latotvh ethedrt, tdagy cdfedidhect ukdduer escent
| abel . 20] exem{:ﬁgrﬁ%& nloteexflauyt%r chﬁ)clfd%s4 Qc%%yﬁ?@élhfy

l'fréfng% eu C gen S
occurring TTuo ESCEntEproterns engi neered anal ogues o
proteins @ﬂl@oxybﬁffmylmefﬂlﬂ)hmc{bﬁe@@rmramh\5é)rmn09ncﬂ Such proteins include,

for exanp G Ward et alL,
e oL g S S bR SRt SR Pl pbarB

Bi ochem fbhxds%qcﬂ irsiaety. -isggsnienyirgonine, lwﬂlvlé%nmﬁdo%t&ﬂ@ﬁlfdobfﬁ% Lin from
Vibrio fi aahﬁgmarﬁa r1afhah)(115@du@vm ﬂdlﬁkthﬂlgumnnaiﬁh@}%‘memﬁé, D¥nedQlebhlR; 15
(1990)), Peridinin-c Iorop r&$§ of | a eIIat? Synbi odi ni um
sp. (Mor r f-&eiylegpsine, pmgihyle Wéﬂ“&c’ﬁl‘&? dS‘F‘E'fgg mfﬁly Y4IF777(1994) ),
phycob|LlmaﬁﬂahﬁsmaﬁﬂmtamihﬁﬁmQmmmmhamﬂenhanmﬂu&Dz&&m&yhﬁﬁhmaoccus,
e.g., t hr c n m

265 1356 3800 ygai PR S e ARl SooorblpelET 1

| i nkage behdiekoxyadrtic agjd metbyesterawadil-fosyacetic acid (v), wybutoxosine, psendouracil,
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, N-

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v}, pseudouracil, queosine, 2-
thiocytosine, and 2,6-diaminopurine. In addition, the conventional bases by halogenated

30  bases. Furthermore, the 2'-furanose position on the base can have a non-charged bulky group
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30targeting (or other) agent, and optionally, the spacer group, at

| east one of the chemcal functionalities will be activated. One
skilled in the art will appreciate that a variety of WO

2007/ 038658PCT/ US2006/ 037793 chem cal functionalities, including
hydr oxy, am no, and carboxy groups, can be activated using a variety
of standard nE?HUE&hd conditions. For exanple, a hyddC@LFGEHH of
the cytotoxin or targeting agent can be activated through treatnent
wi th phosgene to formthe correspondi ng chl orof ormate, or

p-nitr ophtehwm@dml Srainteswhres-chereeuly Erapciaslvde SRBrhad AkYIS Cugs Ptht e.

In an exgpp, ﬁlggbodlnent the i nvention nmakes use of a targeting
agent that |nc & es

a carbox functionalify. 0X s may be
activated by, for Temidmedii ?ﬂ/"’é?"SPFWBT %“SFét‘gpr?:‘:S ?ﬁﬁﬂﬂ%&gﬁgcyl

hal i dte Orc¥t@ﬁ§1hé/t% 1R9LQEe ach1 hﬁdﬁﬁmwpe epemyﬁt}bgqanmﬁmaﬁmmmder a
variety o

conditions as i trated in r 8 I n
an exénplPaFpaciey. éﬁ%@a‘?lﬂtﬁﬁtlf pf%gr (,j{}'ic’hﬁ%ﬁ“Ma P Eha%%rﬂ%mglrc %%gen%r gﬂ h the
react i on edmdld)en sAy bsydtintiont aathaiSragd §reodsyo mpltnh rw’atreﬂmlmhtr@kfloﬁ@a The
actlvateda t |sr a tQxi er arm
conbi nat B taE rg tgagﬁmen\{“o{tﬁe 09(%4&?118 5(% (HLIG%ME ﬁbﬂﬁbﬁﬂﬂfs

nj uga tion. ose of skill in
the art winNTisExsp ]ﬁ‘ﬂ-m‘JTC&E or GME)@N@SIQS&%P) "é@% &y FRG(? FEa P ROSRECTE BRget i ng

agents is ME&'EWUEHI&‘E%}B HrkAhGruRR o @%E@WAI@S*‘@W lljl OV RBstYmOtdler

functi onal "'groups can be conjugated to the |n eri%o 551% |knvent|on
15 Redct |W1éeyptgﬁqc(€rﬁ:N@|qumt@T@§ IOLOGY OF ANTISENSE RN py rickson

i 1T ustr atyh @fads 8is SRECEREisNEhd NGBS IROIA ptmmweﬁt%n, Mogayo Béj Wilat i on of

a cytotoxin of the invention to a targetin

exenpl i f ilés BeigcusrbBahafsitiass ¢ ﬂlgsefl?ﬁfg’ﬁ??uc‘}% f”?o‘%vﬁﬁl Jll’h%\f o’f%er S are
readi |y i(ndsey, Desl. Mdtion R, @oldsSpiribg Harhortlboratody, CadbS1208 Herbps, ¥¥bon of t he
invention is inplied, by focusing the discussion on a single

enbodi nment . Exenpl ary conpounds of the invention bear a
reactisve Iiettmtaﬂ)iedrahéls group, which is generally located on a

substituted or %ﬁﬁa&ﬁ&&é} 01 3t &e@e)établ%obﬁse& ﬂ%bzﬁtﬂctl&hﬂﬂtlﬂhe al | owi ng
chient

their facile atta t o anot her species. nvenhﬁpwnl ocation for

t he reactdompougfsrnp medodsiof the rvaption fis gﬁ’&f‘é‘f"@’l“@ff? °Bf‘° fract VMt i ve
groups  anghGk #IS&foQfgnltRARy Q& ferd ARig the activity[dr ality efitheotnpeung vbGent

invention, The detectable group can be any material having a detectable physical or

20  chemical property. Such detectable labels have been well developed in the field of
immunoassays and, in general, most any label useful in such methods can be applied to the
present invention. Thus, a label is any composition detectable by spectroscopic,
photochemical, biochemical, immunochemical, electrical, optical or chemical means. Useful
labels in the present invention include magnetic beads (e.g., DYNABEADS™), fluorescent

25  dyes (e.g., fluorescein isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g.,
3y, 157, 358, ¢, or P), enzymes (e.g., horse radish peroxidase, alkaline phosphatase and
others commonly used in an ELISA), and colorimetric labels such as colloidal gold or
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.).

The label may be coupled directly or indirectly to a compound of the
30  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
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invention are generally those that are well known in the art of

bi oconj ugate chem stry. The reactive functional group may be
protected or unprotected, and the protected nature of the group nmay
be changed by nethods known in the art of organic synthesis.
Currently favored classes of reactions available with reactive

cyt ot oxi n andYQYAEBIAF e t hose which proceed 30under r dCAUSHRIATTA | d
conditions. These include, but are not limted to nucleophilic
substitutions (e.g., reactions of am nes and al cohols with acyl

hal i des, ewfigwirnogthdrespmpouad, etebilitypdyuiréngentsy Avaitable insiranentation.gnd  enani ne
reacti ons%ol%]gp ddickd ons to carbon-carbon and carbon-het eroatom

mul ti ?O ., Mchael reaction, Diels-Al der addition). These
and ot her useful rWaetthegempeund ofiihe invensientis conjuenisd togdaispiptle lahghnthen

ADVANCED  (QR(PAN Ce M SiRY sel Q&E&lm P Bond¥stifot fadioadive ishg Yor k,
1985; Her mansorfgfe Bl OCC]\LJUGSAeTéé{e elﬁ;QB On, SAIggg) dem c P?less ]WSSan

Di ego, 5 198pressepyagealsAugressent agent P"W’Fil PSR IBRRST E}dNSm%’ﬂG{?&ﬁces in
Cheni st 1 ythoRbf. etho¥Ofor cohf@Gating eRlobLasupChamitbaies $OEIEknswn Whhairn goen,

D.C., 1982 | ar act.i o cl de the r act on
of car box?Tam@]'eoﬁ%ectﬁlﬂﬁla&iﬁ?nﬁﬁge%@tﬁ\?ﬁﬁ@gg E‘%’%@P‘é‘%ﬁy Fu Phg,” butI not
limted tm;r;sje%ﬁtslwﬂéreai&‘awelmliﬂb ﬁhcdﬁhaalﬁi mgslactd‘shdas’bmy@hmsybﬁdm ri azol e
esters, aci al i azol.es | ny
esters, alkyl, gﬁ?fﬁa&’ {W?r\[i?g agege ?‘ﬁc??lfgfl? mésetctzl?l%ags Ir:tlitye ErQ@;? gr oups
can beo cohgand tnetimﬂ@(egs bieti jis cetdiently bovall hetvpulpmentaf the cégigetal Kid gr oups
are_conver kg uLenna SRAEI STt ASHLANM) bl QunEX ATRRS, an amine.

a car boxy i on.
Di enophi | @hQrentlg detecrtﬁnlleear mvalel)ﬂygaomﬁdg a pigaf $Yéfiefpa‘~f~1@h 451 dpip@qtie oRpRSs 2

Al dehyde g0 ket RendiRURS clemibAheRentcoand.ed to imnes, hydrazones,
sem car bazones or oxi nes, Qr via such nmechani sns narg‘ﬁ‘% dition

or al kyl lithium adBRROAHs %@FF%Wteﬁ%flﬂ?ed’é‘?nﬁ“’@éﬁ’f al?"}&a?lp afif i nes,
for eXﬁmpio%lgnﬁlcgeﬁewhﬁg Sotlpb@1d 8 Rigd B$ confiFitiRA with aﬁeﬂzirhg'drfylbrog]ﬁo@&l ps are,

for exa de zed be
convert ggk’ﬂ% Xf]é‘%?fai?é%?abeﬁﬁ%?%%ﬁ Y be% cslrl0 AP g’d{ﬁ ?I oaﬁ%ggacyl ation,
M chael aelatthrztsbmd gytasidasEp ouqmbasasaaﬂtculareadmquaw tFucagsceneermpnend® 0

hydr OXyl OI?U&%%Cem ? it derivatiw %Edaﬁhﬂelal'l@gs r{gﬂvgubc% @alhgyl \Nn‘lbglhfeﬁﬁg' ly

appreC| ate ese ages nm r od uce 1N a varlety
of ways affd leqnnlgmalevaﬁ p@wu@ﬁ H@b‘ﬁ%ﬁ“ﬁ‘de kéwdlhtfﬁrepfﬁha&ﬁaﬁfh?qebﬁ gof

estersy Sfeindg- lg)r ar%%hva%’dﬁylﬂaeﬁﬁg ok 323l plo@cirz Ry RBELRE Say BARed, Ma] ch,
supra at 362 363 20- 722, 829, 941, and 1172; for carbonates

see, MarcH Eﬁﬁﬁ'g"aﬁb 9@%“ 347: for carbamates, see,
Means of detecting labels are well known to those of skill in the art. Thus, for

example, where the label is a radioactive label, means for detection include a scintillation
counter or photographic film as in autoradiography. Where the label is a fluorescent label, it

25  may be detected by exciting the flucrochrome with the appropriate wavelength of light and
detecting the resulting fluorescence. The fluorescence may be detected visually, by means of
photographic film, by the use of electronic detectors such as charge coupled devices (CCDs)
or photomultipliers and the like. Similarly, enzymatic labels may be detected by providing
the appropriate substrates for the enzyme and detecting the resulting reaction product.

30  Finally simple colorimetric labels may be detected simply by observing the color associated
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25 March, supra at 1156-57; for am des, see, March supra at 1152; for
ureas and thioureas, see, March supra at 1174; for acetals and
ketals, see, Geene et al. supra 178-210 and March supra at 1146; for
acyl oxyal kyl derivatives, see, PRODRUGS: TOPI CAL AND OCULAR DRUG

DELI VERY, K. B. Sloan, ed., Marcel Dekker, Inc., New York, 1992; for
enol esters, ¥eaOTNBEEh supra at 1160; for N sul f onyl iR¢TAS20E378ke,
Bundgaard et al., J Med. Chem 31:2066 30(1988); for anhydrides, see,
March supra at 355-56, 636-37, 990-91, and 1154; for N acyl am des,
see, Mar chvith lﬂ'{.&l‘lﬂ)&ﬁﬂ'h&?ﬁl vaifioug dlﬁstha ARR&ye rohiaged ol @fen dbpoatipinknoliie at
800-02, and. WO 209,[7 %58P ?209&/93 793 828; for hydroxymet hyl

ket one esf’aenroémconéug Fracer et nnal's NY Acad. Sci., 507:353-54

(1987); for disulf thexsscers &bgls dapetenfypeiaratas hepeve thaddvianrgepliosphonat e
esters ang Qi?iﬁ% Fétl%’?&%tﬁﬁsl Eandhlgérea{d%@ﬁ& Exﬁ&ma@l&'f&%éh%&'x gJ %ﬁ’éiz&ti%ﬂ be

unpr ot ecte osen suc 0 not art

i nt er f &r etophmigyes opical analygis léﬂ‘&dmg@ﬁl'é?ﬁﬁ%ﬁ qf\hs|ipage z§01' ta@é)@tslﬂv*@ 1ﬂ*ﬂ$¥é‘f"i o nal

group cansRemiorbagiettohbasn, Q@éﬁeﬂréal 183s 'afbgyﬁldallyt HErabtBBLd byPdhe BYmble
presence Ofthgfﬁ?mt ecting roug}g}ElFt gse of skill in the art wll

under st anff E’W“%rh@éﬁls‘ 1 gty loy B??E?P‘Hﬂal?w grvFapEb m
i nterferi pgsibithunahighgsefciged 1a5€1mg exialy fdref@mdibtls a8 Sombr@tialgx anpl es of

croani C soreneen s S Rat LR ottt WO VST P pi ol 1y,
the tag getEuggwa@E)aR&Dsyéteml(mhnemhﬂ &MY Bhatngcia LEBtRMtekndogysi ng
standar d &S'j)eéf@rhﬁ%ﬁﬁ&bﬁ{a%ﬁg@ h&hlﬁ Agtﬁenﬁcéﬂe}ﬁ%eﬁ&%%ﬁa'

functiona | es IS cou to the
agent thr 6lﬂglhh Ehnieal Corppagy h’t@keegW@uﬁkf}n RW@?GIS bac 61y BRp&ifean be
equi val enfredhol6lidsf 85 eO4imMWRNRIR:, NEROFILD: (HeMRETAEh@Rika Analytika (Fluka

Chemie AG, Buchs, Switzerland), and Applied Biosystems (Foster City, CA), as well as

15  many other commercial sources known to one of skill. Furthermore, those of skill in the art
will recognize how to select an appropriate fluorophore for a particular application and, if it
not readily available commercially, will be able to synthesize the necessary fluorophore de
novo or synthetically modify commercially available fluorescent compounds to arrive at the
desired fluorescent label.

20 In addition to small molecuie ﬂuor0pﬁores, naturally occurring fluorescent
proteins and engineered analogues of such proteins are useful .in the pregent invention. Such
proteins include, for example, green fluorescent proteins of cnidarians (Ward ef al., .
Photochem. Photobiol. 35:803-808 (1982); Levine ef al., Comp, Biochem. Physiol., T2B:77-
85 (1982)), yellow fluorescent protein from Vibrio fischeri strain (Baldwin ef al,

25  Biochemistry 29:5509-15 (1990)), Peridinin-chlorophyll from the dinoflagellate
Symbiodinium sp. (Morris et al., Plant Molecular Biology 24:673:77 (1994)),
phycobiliproteins from matine cyanobacteria, such as Synechococcus, e.g., phycoerythrin
and phycocyanin (Wilbanks et al., J. Biol. Chem. 268:1226-35 (1993)), and the like,

Generally, prior to forming the linkage between the cytotoxin and the

30  targeting (or other) agent, and optionally, the spacer group, at least one of the chemical

functionalities will be activated. One skilled in the art will appreciate that a variety of
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15CGeneral ly, prior to form ng the |inkage between the cytotoxin and
the reactive functional group, and optionally, the spacer group, at
| east one of the chem cal functionalities will be activated. One
skilled in the art will appreciate that a variety of chem cal
functionalities, including hydroxy, am no, and carboxy groups, can be
activat ed usiWRRWA/GFE ety of standard nmet hods and condiCHiUSH&s/03T78 an
exenpl ary enbodi nent, the invention 20 conprises a carboxyl
functionality as a reactive functional group. Carboxyl groups may be
act i vat edchagiclleraectibR@tes/iaslQinkaR ey, aindRMAESJIE) GolpsFéaiRbihohddtdNS AND
sdlvention

ADM NI STRATI ON |, th f d.enbadi t, th

provi des §"£8 VBWE’F %&%@ﬂﬁ% Iegfl:“%ls gﬁﬁ%’r‘%ﬁn& 015 g%&p}es? Wg‘c’%{@gﬁ‘g%u nd of the

Id nvent Lo gcyﬁamcin_aorp:_bmi:f@agmtcbm? detyvated depighbtdmaawith ghosgelihie fgmthounds
escri be rei n ' ' h

as addi 11 BHeeare SRt BINRRAGpeR G TR ARehR " 2, PO

usi ng & wadenatari ety of routes or nodes of admi nistration. Suitable

routes of adm ni st L Egg#m : 6 ks sk
i nhal ation, tr ansd%%%a’%?lplor_ al , g‘??@?’gﬁ ﬁ%gﬁis w%%‘%gﬁgt?g%tgg?%eﬁgl and
par ent er athataepiides searbary! Senctiqnality.(EATpRy Y| SUPEmELeriyeled Su S gt us  and

it ntr avepoébﬁ}[/érmrﬁfﬁrtﬁ;[e(l%qspd?ﬁﬁ% adyBRtiNe or 2B 2@&7#@8&6@%5’%& bﬁ%&@ﬁegsg 793
€ conjugates Q e |.nventlon C rrsing an or nti bo Yy
f r agment ‘éf%‘?rtaﬁ’é“?téPg‘@P‘?‘H@s ﬁ%‘#l’ésﬁrﬁte‘g@%%“gfaé’?eﬁgébp% ﬁ’feé}pgﬂ y, more
pr Sf en@bl ymtoBiitety 88 6¢is hatide is prepared through tireassiedoftierceibmy]-tdreirtimy s
"adm ni stering’ or radm.ni.stration” are i ; . s al
means for gr&?pr‘%g’t cl_’?ly%\%gmflﬁ dllshf3 3%’["?t§/&1%fgﬁ% ilsvrgarclpe%1 S‘Rtg?‘ gg?r%’éﬁ ﬁg&{%&ﬁ- s
i nt ended Wikbmearmfcombination to form a conjugate of the invention. Those of skill in the art will

appreciate that the use of carboxyl-containing targeting agents is merely illustrative, and that

agents having many other functional groups can be conjugated to the linkers of the invention.

15

Reactive Functional Groups

For clarity of illustration the succeeding discussion focuses on the conjugation
of a cytotoxin of the invention to a targeting agent. The focus exemplifies one embodiment
of the invention from which, others are readily inferred by one of skill in the art. No

20 limitation of the invention is implied, by focusing the discussion on a single embodiment,

Exemplary compounds of the invention bear a reactive functional group,
which is generally located on a substituted or unsubstituted alkyl or heteroalkyl chain,
allowing their facile attachment to another species. A convenient location for the reactive
group is the terminal position of the chain,

25 Reactive groups and classes of reactions useful in practicing the present
invention are generally those that are well known in the art of bioconjugate chemistry. The
reactive functional group may be protected or unprotected, and the protected nature of the
group may be changed by methods known in the art of organic synthesis. Currently favored
classes of reactions available with reactive cytotoxin analogues are those which proceed

30  under relatively mild conditions. These include, but are not limited to nucleophilic

substitutions (e.g., reactions of amines and alcohols with acyl halides, active esters),
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5act i on. The conpounds descri bed herein, or
pharmaceutically acceptable salts and/or hydrates thereof, may be
adm ni stered singly, in conbination with other conpounds of the
invention, and/or in cocktails conbined with other therapeutic
agents. O course, the choice of therapeutic agents that can be

co- adm ni st emaxkoowosdssa he conpounds of the invention wPCEUSOWepRysd, in
part, on the condition being treated. For exanpl e, when
adm nistered to patients suffering froma di sease state caused by an

organi sm El@@ﬂbp}gﬁﬂ siugﬁip@iﬂns?(@.g.@éﬂa@hl@ eaaa%ﬁs) _a?&@dﬁ@ﬁﬁ@b%ﬁ-c%ort G |

i nvention can be admi nistered jn ail s cant i ng..agents used to
Lreat t hocBRHBSRPBUTIGRS S (En el B aa o e8Py dheita
comonl y aheasdfdtradtions bl dish@sedirs &asamply blarcagemiasicimn@lasde, e. g. ,
15anal gesi tjbiLotjcs. . .ete¢. ) n_adngni to a
oot ont  oraRrgAl O E B Wbk oo ¥k 1985 e RREbRLoaSE

adm ni §t ele@iNiQUES; dckdemid Byess,Ban Ricgs, AP oamdiFeaane/er., MYBHEATIQNTH/ or
suppl enmen Latl ; . heyeCONDR be

admi ni st e?gﬁé F%%@%&%%%Idg&glo talhgﬁ’ \nr%i %gg’ent S %&Egll?eﬁt@%gsactﬁie?ﬁe

si de- ef f eMashingtony B&.dP%%n t herapy, such as anti-enetics, radiation

protectants, etc. é@%ﬂﬁﬂjﬁﬁﬁéﬁﬁﬁeﬁ ifRREENS deddtibAOF RBESHA Brobifidhd FaidusOe
co-adm nistered with the, cgqrjrjgoupds of tFe i nvent.i odn I nclude, e.g.,
tricycli clappivesfagpe dechiding fpgppg Limgedgo, N-hygraxysupginipide geters, I a i ne,
amtripty Fjdﬂﬁybeﬁhﬂﬁo}&fe@tﬂﬂs,rheig hblidesTa@t ’lﬁm’lam;as, ﬂlﬁﬁéﬂﬁk,!iiynitft?p_hdmyi qstggsj i ne,
protriptyline, anoxapi.ne.and naprot ne). non-tricycli.c an
anti - depr @k’gﬁ?‘ﬁmﬂ’?{%@ﬂ(ﬂ@? 6°?at§°ee?tf P 'ah'dﬁ‘@(,y? TS SHIRE aﬁ%ﬂdg‘i’ & opr an) :
Ca+2 ant agbans, slilshy(lss, gc., Haletlybgioups are porfventhidbe weev, speries be redétion math.dord
25car over | . ter.cin. y ahal, ..t anoxi fen) ;
E)ﬁ.ﬁ Ig, agm%, a?c!eat:b%kﬂate %1{1%?%?02‘%?%, et 'gg,%?én a(llgnxﬁie ion.

—(D

antiarrhytt rugs ‘g q di . pertensive drugs (e.g.,
r eser pi nePienephilofe sd mpleimide) gropps ngrticippe HRielFridkisr. A dehsdn o SKPIF PSS  and

cal ci ys | geeVRiRd to imines, hydrazonesTQﬁxi(ﬁfBﬁﬂoH@logQﬂﬂé&?%@]ﬂ%eeﬂlﬁﬁsms _
i nvention are adm nj stere rm O%’Hﬁ&@@?r naceyt i cal

| d.per se.or in the fo
conposi t | BPrigREr é‘?qqlq‘t?éalgﬂllrgl}l@ @%ﬁﬁb@ﬂ@?"é’?haﬂ%esirﬁcté BRFR" 300ne
or nore phampeae WriGakdnymides ephinddr culfhgdryl gedups are)feri eRingiM, scytateddi | uent s.
Phar rraceutlgsﬁagl co 034' tAlgns forb gseer;egtaa%%%do c\gsvgic.tpusgnhe pr esent
i nvent i on®SFEG S SHEERG VPN e SFFIF K D EBAVEREY WSS Bliner usi ng
one or noerlophlitons hoihtionl Mighaaloddipom bb.eEpaides reactregtilprwiith ainivgs aslci pi ent s

and auxi | | ari 60 facilitate processing of the active conpounds
into gﬁsepié??’é"lt"ﬁoﬁ%‘%?éh, can be used pharmaceutically. Proper

formul ation is depemdkiled ighsrartvrilrepdiiyrporesateiintinmpy ehrthese bikagas gigen.
SFor trangBisdaslin AHeR o3t flah @isingREBRY SbitRR  FPthe pleBarktnbh e
barrier t gste?s?see, e.g., March supra at 1157; for thioesters, see, March, supra at 362-363, 491, 720-
722, 829, 941, and 1172; for carbonates, see, March, supra at 346-347; for carbamates, see,
25  March, supra at 1156-57; for amides, see, March suprag at 1152; for ureas and thioureas, see,
March supra at 1174; for acetals and ketals, see, Greene et 4l. supra 178-210 and March
supra at 1146, for acyloxyalkyl derivatives, see, PRODRUGS: TOPICAL AND OCULAR DRUG
DELIVERY, K. B. Sloan, ed., Marcel Dekker, Inc., New York, 1992; for enol esters, see,
March supra at 1160; for N-sulfonylimidates, see, Bundgaard ef al., J. Med. Chem., 31:2066
30  (1988); for anhydrides, see, March supra at 355-56, 636-37, 990-91, and 1154; for N-

acylamides, see, March suypra at 379; for N-Mannich bases, see, March supra at 800-02, and
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perneated are used in the formulation. Such penetrants are generally
known in the art. For oral adm nistration, the conpounds
can be fornmulated readily by conbining the active conpound(s) wth
pharmaceutically acceptable carriers well known in the art. Such
carriers enable the conmpounds of the invention to be fornul ated as
tabl ets, 10pwd mp7dsssgees, capsul es, liquids, gels, sycupszosabusyies,
suspensions and the like, for oral ingestion by a patient to be
treated. Pharmaceutical preparations for oral use can be obtained

sol i d exgigpiofRfaroxPibthy? Rétbheyesters) s Pévgoh er ddsinrils NY Apadk Sdis 7:35het
processing the m xture of granul es, .af I Lt.abl e

auxi | i ar(lg%"",); fpydigyiiides, '(Sfd’.QM?Igh “8‘5?“6?? El(’?’aaﬁ% @E gl%géﬂo ra%slééés a%gr es. Suitable
exci pi enfpsphbamidafesparticul ar, fillers such as sugars, including

| act ose, sucrose,. . l15manni . i QproteRli lakt BS&n BicBBRAL BEY ONS
such as, for exan&eé%ﬁﬁifénghgﬁagé%@?&h\j\heatpmstarch, rice st,arfh, pot at o

starch, @ehoapdrtiipagpimor integfacarithhthe weeetipnp| Aggpqtimlbsaet,eactive functiona

hydr oxypy 0Byl : <0 ind RsGRR P Hix Bieinbydragtdiestinse, and/ or
e or R Bl ikl i haRk gt sty

' _ sired, disinte rglt |@gbt.al%?$r5§p may be
added, s pobp. dhotetesiah wsbe ari WK aBdeEBRAAHY POl ARSI HENE T "aGaF, o
al gi ni ¢ 3Gl GhuQherife S 4 cHoaKQOF refddbilconditice dFarex2i}dds gF wrafubprotecting

Dragee cores are provided with suitabl i [ i ose,
concent r atoers: 8 §ESB P IROFE THRYRBE® Hscg‘&?&%%ﬂé%i Q%Dp\t‘,?%lg%’p

cont ahh guMmyanaloe, talc, polyvinyl pyrrolidone, carbopol gel,
pol yet hyl ene gl yc,gl ’ic&@)ﬂ%qur Sl ?@Lt‘f{‘i\:ﬁ@c?&&bﬁ&mylt@&@%xiﬁ@inﬁti ons, and
Bl € GFSolven

sui tabl e organic / m xt ur es. D{_est,uffg) or _pigments
may be 25astEidhérmicd kehrigios brovgitheitiemeiuc eheaicp g PBIIs ORI eat i on
or to chtreﬁiglg%r:o ar%glbt% Jogﬁqgoetmheg éﬁtléhi Chﬁﬁéh! @28 §r 1Adre fakdr gRupo Mpospactr doses.

Phar mace arations, can beq,used orally, include
push-fit grapseh beeanivelentof diferrtine wgbn R sof t | seal ed capsul es
made Qf gel atin apg p! @Rt loGhfiy heSiikdie Bawehyieayoloxprand e ifettob . The

push-Tit capsules can contain the active i j ida FumPadmiest ure
Wi th f1 [feeakeoumss g, bepm pous dreigt §€ﬁ£§c Bl

| ubr i cantyiy saiehvaad, Dab skilted iimhg aresillappresiaethat v sariiiof cstieabnal |y,
stabiliz eﬁrmsciioJaHﬁe%,()lr]clc:tlud(fnag%%&Irlogys, amﬁg,%nc?&}ﬂoyyegrw Blsttivated using a
variety of standard methods and conditions. In an exemplary embodiment, the invention

20  comprises a carboxyl functionality as a reactive functional group. Carboxy! groups may be

activated as described hereinabove.

PHARMACEUTICAL FORMULATIONS AND ADMINISTRATION

In another preferred embediment, the present invention provides a

25  pharmaceutical formulation comprising a compound of the invention and a pharmaceutically
acceptable carrier.

The compounds described herein including pharmaceutically accepiable
carriers such as addition salts or hydrates thereof, can be delivered to a patient using a wide
variety of routes or modes of administration. Suitable routes of administration include, but

10 are not limited to, inhalation, transdermal, oral, rectal, transmucosal, intestinal and parenteral

administration, including intramuscular, subcutaneous and intravenous injections. Preferably,
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may be dissolved or suspended in suitable |iquids, such as fatty
oils, liquid paraffin, or liquid polyethylene glycols. In addition,
stabilizers may be added. All fornulations for oral adm nistration
shoul d be in dosages suitable for such adm ni stration.

For buccal adm nistration, the conpositions may take the form of
tabl ets or Svwomengsss f ormul ated i n conventional MaNN@CT/US2006/037793

For adm nistration by inhalation, the. conpounds for use according to
the present invention are conveniently delivered in the formof an
aerosol gp e@yugptemﬂmtx@&ehm chinpisingrae ssibodyoe ehtipedyliegoent as thelpgptinger |

with the use of a,suitable hl or odi f | uor onet hane
trichlor BlP’IGE'&‘Fecf‘rq‘é’f“FFgeﬁeél par&[‘t&%[%r Sfeentre%rﬁl)ﬁggaggr%o(ég e, carbon dioxide 10
or other suitabl eAgm;sd hekein, titeeerma Sdmisfisteaing s Sasminisetion eredeended t e
dosage u erlc%m el F&lﬁhﬁgﬂd mﬁuwﬂ? A1k a Rondbu¥Erolil intalidd\eas ofa
met er ed SITOUNT psu es arnd cartridges of e.g., gelatin for use in
an i nhal eqtlomr insufflator may be fornul ated containing a powder m x

of the conpound agg c%ﬁd{h&@&bﬁb&ﬁ%ﬁi o@&&a@usfdml;amémzeese and/orst ar ch.
The conpounds may be fornmulated for eral m nistrati-an by

i nj ect i ohydraGahegof, Mgy bp#iRsteTRy sipgly, ¢ B’rFOE‘ "Z:“(?Hf”i'ﬂi"n USOPREUS Gn.
I nj ecti ofybrtioR aﬂd/&flﬁédcﬁtﬁl]mhhﬁddﬂi&hcﬂlﬁmhﬂdaﬁlﬁmgmﬂm @ﬁmm‘sehéle choice

B et B e e < B R i B ThBUARTP L BherkB G | 00 T
cont ap nea@ﬁnwﬂﬂanmt&ddeﬁqubememmdu ve The conpositions may take
vohi cl 5. and mayr GONIA " AR O b A O R . 20
st abi | i zicngedeydh orgarding frefrrelien oo MM@“%&%@“@HE@ §f the v ﬂmg% caflfli’g

cross-1inke ﬂst%h}' H&Aﬂsl&bﬁ{teﬁﬂh% SRR uscRBAeat t&rpalal igfettion andtibror a sal t
t her eof s as 50|uma I na

f or mul at isgngorasomd gige effsee P%Wm%[@fﬁsFﬂc’éFfi &’ftPH‘ﬁd’is‘??ﬁq L?n‘gl arﬁselg%%des “Futi ons
of the ag}ldléégcscmggggdacl n wat er-soluble form Additionally,

suspensi ons” of the ac ve compoun fheRRIBRYsI at e
oily injection su “B?fgtere atpa'g 'ﬂ:%élg p%%c%f@%&gegﬁvgnt s or

vehi cl es niapek utﬁkﬁmﬁtaiendmldtesls mmmnmmg@tsland/@rsu@%ﬂeﬁ@% c fatty
acid esters S RS betafdhﬂﬁs‘(e%%rﬁ 612 RtailVonthihip O SLHES .
Aqueous ﬂe’ghaﬁn%aﬁe%usﬁtgﬁﬁ%%&%ﬁacon tain su sltan(g}1 whi ch i ncrease
the vi scdﬂsattrgat e sntimffestasﬁ@ﬁsﬁogﬁhera@méwhégaf@c?me%f B RFE R R oFC-

cel I ugose, sorbitagl, 1é&fenﬂﬁ>ﬁ){eﬁﬁbnn§xgem9malcme cbiaanﬁu&rmmsﬁmm may al so
contain suitable stabl l'izers or -a e%ﬁﬂéﬁ nerease . y%m%%l ubility

of the comppndofths MR eBHe.¢ge T eﬁfef%ﬂ Bt Kigghk
concent r gt 8gtasab, WhitBptline Fddmibianee} timiprantideedoagmn nertripfylinh @roiripiding on

my WO %%oxép?n%%g r%ag%{llge 29091%1(%!%1?0751%&% anti-depressant drugs (e.g., sertraline,

trazodone and citalopramy); Ca Ca'? antagonists (e.g., verapamil, nifedipine, nitrendipine and
25  caroverine); amphotericin; triparano! analogues (e.g., tamoxifen); antiarrhythmic drugs (e.g.,
quinidine); antihypertensive drugs (e.g., reserpine); thiol depleters (e.g., buthionine and
sulfoximine); and calcium leucovorin. '
The active compound(s) of the invention are administered per se or inthe
form of a pharmaceutical composition wherein the active compound(s) is in admixture with
30  one or more pharmaceutically acceptable cartiers, excipients or diluents, Pharmaceutical

compositions for use in accordance with the present invention are typically formulated in a
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be fornmul ated in aqueous sol utions, preferably in physiologically
conpati ble buffers such as Hanks's solution, Ringer's solution, or
physi ol ogi cal saline buffer. Alternatively, the active

i ngredient may be in powder formfor constitution with a suitable
vehicle, e.g., sterile pyrogen-free water, before use. 5The conpounds
may al so be fwiramdeatéssd in rectal conpositions such as PEUPROSIBTI €S
or retention enenas, e.g., containing conventional suppository bases
such as cocoa butter or other glycerides. In addition to

t he for muoatdnanial daserusing chept Q\tie@hﬁeﬁd’ogicﬁmw@ﬁbl@ﬂﬁﬁ&s sayprizgingo  be

f | at ed d ._Such | t I t
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transder r exanple, the conpounds nmay be formul ated
W th SU|?%%F§ﬁHHhm&Q§£1m£Qh ydrophobic materials (e.g., as an

enul sion in an ac c@pﬁ@@osﬂl F#ﬂlmﬁﬁaﬁl@m PERENLFrRDRIONT LS t) e barierde be

sparingl y eﬁﬁéa%éﬁ lh 1SR ¥8 bk @ion! Qﬁchmmk@m &ﬁerﬁlﬁ&%ﬁ BAharsol ubl e
salt. 1p pharmaceutical conpositions al so npri.se suitable

sol i d or gel phaséﬁ%ﬁ?Vﬂ@F§“ﬁPné§%FBH@WF§“méi3%%W@§iﬁ?IH&Eh carriers
or exci pi Rndbirgkd A6k cBxipoudd(S Wilphdrmbdeh@dll Rcspablel lcﬂ-m:rﬁ el Rivadnén

calciump varl s su rche derjvatives,
ol at . Eoat pRE e keSS TRbR e S R Bt TG ST oo

phar nHJ:eq:tlllls;aiagaeg mqmlest fiqmitls) @lsaympsmlcmet swpenkionsrad ﬂnbhkle faypral 0

i njection_such t % to
about 10 d%egtmn Wé' 2 all;ltnen{ t?‘é%ﬁ(%{’égr I{}alrrﬁa%gdtl%ﬂ pﬁeg%aﬁl?rﬂg{oy&%gg gag"ﬂa 09[2119 0‘6 %
wei ght ofsoh@miplqnhamtwa@wnndmare@hpamlwr@nnd mh@ssu@u@&mv@a‘mi COI’lj ugat e

may be ar[irﬁ'ﬂl:els haehbadiyg Qi d AR qg&fs&dvvg%@nmﬁts%pa@@%was been
sel ected 1o target a partlcular cancer. Al so

Wi thin t HuTeenERisRierran prraeim R geRes 5673, SO 5P 5096 e

cyt ot pii nnanﬁuchfr@a&Emlobmk@é ﬂ:@ﬁ@ﬂti@%ﬂ&hds} f&k@mnlaie rxuauglataﬁs viHeattstagh, o
cytotoxi ns and. | i nker e invention ary libraries include
at Ieastrfﬁs%ﬁﬂﬁﬁﬁﬁﬁgmmﬁﬁ bn&P@F@?ﬁﬁﬂ%“ﬁ?ﬁﬁEQ@Fﬁloo conmpound, even

nor e preft@rflﬁbﬂrpyo@hndtlﬁr&@eﬂlulﬂ:%@dmmmrbwrmthahdlukte, bdd/avor e preferably at
| east 100yor%myr’§ %9%991% Iﬂéasre'g{jé?srrﬁégm%ﬁg b @b PhRabdebuch & dheadi 1y

queried f
cross-linked polyvmyl pyrrohdone agar, or alginic acid or a salt thereof such as sodium

20  alginate.

Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquex
solutions, and suiiable organic solvents or solvent mixtures. Dyestuffs or pigments may be

25  added to the tablets or dragee coatings for identification or fo characterize different
combinations of active compound doses. ‘

Pharmaceutical preparations, which can be used orally, include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer,
such as glycerol or sorbitol, The push-fit capsules can contain the active ingredients in

30  admixture with filler such as lactose, binders such as starches, and/or lubricants such as talc

or magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds
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cytotoxicity, cleavage of a linker by an enzyne, or other cleavage
reagent. Exenplary fornms include chip formats, mcroarrays, and the
like. Parallel, or conbinatorial, synthesis has as its
primary objective the generation of a |library of diverse nol ecul es
which all share a common feature, referred to throughout 5this
description a0 momesbsd ol d. By substituting different moresiessass each
of the variable parts of the scaffold nol ecul e, the anpbunt of space
explorable in a library grows. Theories and nodern nedi ci nal

chemi st rymayikmﬁableed dieus@ﬁlﬂﬂﬁﬁ)huﬂﬁlﬁe hpedspdueitlas SRB s, figuidpdt£ilin, boliduer i n

determ ni h a en conno

bi ol ogi caP(g¥etthry?en% glyﬁiis ggr{aedg ™ Sggﬁﬁers\}’é&?ysg %llc?g ‘gﬁg’%‘ﬁmf%T ]gﬁ?f? whi ch
expl ores aimlaﬁtgﬁaoqnmoulém mglesaﬁfs stitable fasybtaddinspative, t he 10 odds of
devel opi ng a hi ghl r cally.
Paral | el synt hesi sy?rgﬂ‘%g%gr?fggv&ocond 0&?5%%gggg‘@%t?%8ﬁh§§%%dpport ,
such a3 alopsespriewmuiataddagonventitnel masadrf ol d, or other suitable
internediate is cleav@hirdiel Fﬁ[ﬁ@aﬂb@ ﬂsmmbﬁﬁmopxe gobhRptoand |inker.

Reactions are carried out to di f he scaffold while tethered to
the partiRpgnt IWPﬁl%’taFecfﬁg"ePlﬁnﬂryéiﬁlgvéF?@éﬂ the 6B Pf A051089] ERRYIBIIEITROB N s

produce tfﬂﬁn@ieﬁs}uﬁiddlp@dksdia\lﬁlﬁﬂik&rymth]tﬁé/ﬂb thduﬁablehﬁo pBidnt, e Kk of each
library. II" mol ecul

Choncol iriyecifpymeng RuioarerRbt e diflossd Rty iam e toa e

at t enp@ edorputieosuithtde dB890h theSew,of 4 pressexkadpdraspl tﬁ?aatqsge ugit may be, detbmizdds de

Shame. <un by P LR Rl B S LB L1 b
synt hesi suspin as|iehalenonjesy o meselsiformulaied |cogjaininga prawdergminiof the engrpeund

prost agl ae[h@'a@u%ta@l% oW&dr Bast chﬂamdiﬂ%é bGenchINese di sclosures are
exenplified Pat. No. 288, 514. Anot her rel evant disc]osure

of parall el synt he@hf@oraroug%ﬂw beforalpipdor prsgterRh aqmy pipERtpH DY IniGstiopy ¢ |
No. 518244483 boibi@ecﬁ@t@e&nnmos@inﬁﬁiaﬁ Infe€tiddas Aréfekedsipiionesi s of

bet ween 4dand 8 c$n@ unds . 3 ﬁ of t5| xteen_differ egt sca ffolds.
Chen et alHETEOL{E &%&Df‘é"&% 6%W ”é‘i}’ﬁ'ﬁ“r?&t Fmypyogs é;néeg td"devel op
non- pept i ebeprdsededdin uesdoasagn fdve si. z.eulariBfswis oigin multidossdoetpings,odbss edledn a
pol yrner ; o 62
(1994)). SM%@RE&% @&’%rqgét o T’aybt#%rsegg r%t}%lmu egg%nﬁb%ﬂuﬁ%f]ss %?egﬂ%o’rl%gar ed,

t he prepdpratly @mqwou‘avellicb?sam@mﬁcoﬂtm@bwmmtww gyeusaendingodi es can
be pr@mars%%lgagdfsmp&hpgageafs By @%@d%&%&ﬁe RS-kl Bif)@ POI Nt and

usi ng the nmethods describ her ej n.
pyrrolidone, agar, or alginic acid or a salt thereof such as sodlum alginate.

Pharmaceutical formulations for parenteral administration include aqueous
solutions of the active compounds in water-soluble form. Additionally, suspensions of the
active compounds may be prepared as appropriate oily injection suspensions. "Suitable

25  lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid
esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions
may contain substances, which increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension may also contain
suitable stabilizers or agents, which increase the solubility of the compounds to allow for the

30  preparation of highly, concentrated solutions. For injection, the agents of the invention may
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WO 2007/ 038658PCT/ US2006/ 037793 I n anot her aspect, the
present invention provides kits containing one or nore of the
conpounds or conpositions of the invention and directions for using
t he conpound or conposition. In an exenplary enbodi nent, the
invention provides a kit for conjugating a |linker armof the

i nventi on t owwbiesssstol ecul e. The kit includes the | ipokeszosancos
directions 5for attaching the linker to a particular functional
group. The kit may al so include one or mpre of a cytotoxic diug, a

t ar get i ngedyenleted i agaroartokiprs, Irefpratly ingihusiolegically pamprtideuflers §ychgfif f or s .

The kit rf?a)ﬁkﬁ's@l@taénnﬁinﬂéi@s@uti%ﬁ%ﬁhy@i@fog@ﬂdalﬁ@bﬁﬁbﬂm Iy one or nore vial,
test tube, fl ask, bottl e or 1ts wi |l be

apparent to those ABtFr“%tF(‘ieiyi th‘? ?‘Ft‘%'leriégr%‘?“t Qm?bedflgo‘ﬁ’/dmﬁ?m El%) Be of the

present |vﬂth€al’stliltdbﬁc vellible BLéRlsEﬂﬂ@Bﬂf ghlfree water, before usel N anot her exenpl ary
enbodi t he p sent entlo

lating a
nol ec ar tar get f Fc‘ﬁnﬂoil 55183' 8?‘3%“ a%gfn reﬁﬁorrﬁli’?glu?ns Suc;h%\g/)\/m ch bi nds
to the | |sg1amlto)(éa oermnnmnlameh PE. ea‘oeua:aingyorn@npml swposiieny msas:&uplh@ a
cel lul ar { %gaéméncludes 15 the target with an i mobilized
conpound, ere ex between the receptor and the
i nmobi | i zed corrpo&ln@iidlﬂph@ the/form r%tlplﬁ? deferibederrevippdn thegamponpdsgeay also

| obi | i 286, RMaRE .8 dd &Ip&\sa@mp%h 1dRY a8l fﬁﬁhmﬁ&@%ﬁb@ﬁﬁlmmy
Alternatively, the cytotnmdn_can be inmobilized |n%P]§$§ or nore of

the |i%h keanglawhopw&trwﬁvw?quaﬁelw% ferg: wwt&%*%?f ind enbodi ment ,
t hF l EVG Hﬁ&aﬁﬁsd&[a@iﬁjedﬂﬁl 028 trafsidriid! hytcip uIrhlui Ifﬁ&kan@lb matzdmpowtda aty baicl udes
a |linker en |nvent|o sol ati ng
a target wwwaﬁﬁy55 E%bp WFTQEHE%%S%? %% é???nﬁ? &ﬁ?gﬁa ogr aphy
t echni quesceptblé bil)i dr jonckehoupptoiys, apisypeinglylselable ﬂmveﬁﬁa, for evramplesasiaat | on

of speci es Sg@@olﬂﬁepalltm ogi cal nol ecul es or biopolynmers by utilizing

arin
their rec
15 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 calcium carbonate, calcium phosphate, various sugars, starches, cellulose
derivatives, gelatin, and polymers such as polyethylene glycols.
A preferred pharmaceutical composition is a composition formulated for
20 injection such as intravenous injection and includes about 0.01% to about 100% by weight of
the drug-ligand conjugate, based upon 100% weight of total pharmaceutical composition.
The drug-ligand conjﬁgate may be an antibody-cytotoxin conjugate where the antibody has

been selected to target a particular cancer.

25 LIBRARIES
Also within the scope of the present invention are libraries of the cytotoxin,
cytotoxin-linker and agent-linker conjugates of the cytotoxins and linkers of the invention.
Exemplary libraries include at least 10 compounds, more preferably at least 100 compound,
even more preferably at least 1000 compounds and still more preferably at least 100,000

30 compounds. The libraries in a form that is readily queried for a particular property, €.g.,
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25sites for certain supported chem cal structures with a high degree
of selectivity. The literature is replete with articles, nonographs,
and books on the subject of affmty chromatography, including such
topics as affinity chromat ography supports, crosslinking nenbers,

| i gands and their preparation and use. A sanpling of those references
i ncl udes: Ostwoeerosdebt hods Enzynol . 182: 357-71 (1990pLT/Ee0mmenrgs

Bi oeng. 70: 199-209 (1990). 30Huang et al., | Chromatogr. 492: 431-69
(1989); "Purification of enzymes by hepari n- Sepharose affinity

chr omat og resiiotoyicity, dleav@ierof mriitkegby an eifdie, @ Stherieagdd 8RYant. Fxempley forfinz y me
Eng., m TechnoL, 5(9): 564-71 (1975)i
cui | for d g%&%‘ﬁ&gﬁ&%ﬁ%@ %E%T}B%OQM LI Q CHROVATOGR., Sinpson
(ed.), 193-206 (19?@}”61 R epmibleataeial, Ppithesis bpgas its Py bl getiTetbhgrotratmot ei n
Sep. | npr @y, Bk QﬁhlP&@mcﬁEﬁﬂﬁéhoéﬂ%ﬁdr%oﬁﬁ)ﬂ%ﬁﬁQ rdi&fld o thrégg%m?tS

(1977) "Affinity chromatography enzynmes, rinity Chromatogr.

Proc. 5 | s dew%onazsscgﬁo (%?‘?’f““(‘tp’aﬁl e@tmwheaMaMthmwwble parts
CHROVAT OCRRARENaffdd BRAEIT, %hnﬁ&l?&@ﬁ%exﬂi&@dlb gl haiaq(g%ivs) Théokbs JgA €SS
Limted, O(]Zlord En Iandﬁg’ % Those 01{ skill in tt}ﬁ ﬁrt .have anpl e
gui dance I HWE‘FIBB S eRYGHahe gaapihe °§7°“8’r‘?f16?*?ﬁ‘? BEEpRIY Pret hods
utilizing dEtb’lﬁuﬂiﬁt&&’&fﬁéaSy oifa gmecampnemalgﬁﬂstagmﬂm&o@magat Bywrtehitr,
affinity o) di.a, of ,var C uctures .can
be used aéqé’gﬁgh %@p‘fﬁ‘g‘?"“{e@gé"% é""pl"aresar § eé"ei“ageé’g&’ei”%eie‘i SPahitEy

agar oslé getlds Oédeafelqmm Mhlgléxsefﬁqup@frltadwammuméinsreaSbéramlli hei r

hydrophi l'icity mkﬁ&alkhsggbéﬁ légepyrahyycoﬁcru@qsda{a%ﬂaﬁﬂaﬁgu{éﬁo@t M&l ng.

Q her useful supports In exa contro ore gl ass
(CPQ bea@@lﬂn%lr?sm Jaescatiold, oz pige, Sulﬁmeyﬁ@mﬁlﬁmsa&ﬂ@éﬁy t@@&‘déo taﬁtfsm
SephadexTh Qﬁlemhﬁﬂdﬁerrfﬁ%mfu{s@mc&@%d diu@fb radehy ﬁielssdaﬂoxar»ﬂm! Ethleidd tokfe
DRUG LI GAND, UGATE, VE "H‘QP: tlon to the
conposi ti 8HEn n&%‘?‘i‘ﬁ”ﬁﬁ@?’gﬁ ’fef‘%‘@ﬂj“&%@‘@ prqdyiee ‘E“r%@%}‘rﬁ YRR i on

al so pﬁovmﬂe’smahdh_ambakoba‘acmmirdmds t hat can be pr actl ced utilizing the
COITpOU!’]dS and Cpnl E?ﬁ]tep$' tg sis OI? smaﬂ (r)lnglféS I‘IONEE% C?S wi adneo?ec{l;igr the

drug-1igand conjuga € curren I'nc I'nling or
i nhi bi ti nyeighiaf §i0cIA00 v rardpiticoated piior ¢of 1980.t Sepdpr axahple, Slampsercdr

Annaks de Quimica, 70; 848 (1990). Recently, Ellmann disclosed the solid phase-supported

parallel (also referred to as "combinatorial") synthesis of eleven benzodiazepine analogs

20  along with some prostaglandins and beta-turn mimetics. These disclosures are exemplified
in U.8. Pat. No. 5,288,514. Another relevant disclosure of parallel synthesis of smail
molecules may be found in U.S. Pat. No. 5,324,483. This patent discloses the parallel
synthesis of between 4 and 40 compounds in each of sixteen different scaffolds. Chen ef al.
have also applied organic synthetic strategies to develop non-peptide libraries synthesized

25  using muiti-step processes on a polymer support. (Chen et al., J. 4dm. Chem. Soc., 116: 2661-
2662 (1994)).

Once a library of unique compounds is prepared, the preparation of a library
of immunoconjugates, or antibodies can be prepared using the library of autoinducers as a
starting point and using the methods described herein,

30
KITS
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cell, treating cancer, treating a pre-cancerous condition, killing or
inhibiting the growth or replication of a cell that expresses an

aut o-i mmune anti body, treating an autoi mmune di sease, treating an

i nfectious di sease, preventing the nmultiplication of a tunor cell or
cancer cell, preventing cancer, preventing the nultiplication of a
cell that exmweEmemsssssn aut o-i mmune 25 anti body, prevertTosi&n37793
aut oi mune di sease, and preventing an infectious disease. These

nmet hods of use conprise adm nistering to an animal such as a mamal
or a human i n needn ideieespecs thepfs@cinventorgmmides kitfcoataiding grel ar giared
conjugate.. Preferred |igands f many._o . ufEscri bed
herein i n?:flﬂﬁ’c?gm%oﬁl{l?%ﬁf)ﬁ?“gjs? Slgﬁﬁ og#rjf? Hody %ng%%%g&\%ﬂﬁ%ﬁg?%et t he
parti cul atombesiton. heh lexengdancenbodipieht, thomventiprenrovides g &it fog ceniugaBEEhe
drug-li ggu o GRDE tﬁé(ia%fnﬁ&gtg aﬁ&ﬂlicf'} ﬁﬂl%clﬂé:‘ﬁ(ﬁ@fdl: Rudes i Sffek land @fecitdngat i ng

cancer, Ol mMune ( | Sease an .ectl ous di sease |1 n an_ anl mal .
Conposi t i forattaghing thedinkerdesa pasticulayionstions} £om B8 BEVRSHEUBI B P?OY treati ng

tunors by, nE o é}{omi@n@ymaﬁgﬁﬁngtag&t,caca_ema%ietwfanpﬂaan@emarsm@eut ically
acceptabl e manner, with a

: ¢ P ar rrac_eutlgal ] ]effective. rp)ltl{l‘?’ of a
Compos 1 | BHEiST Therki T alfe RN BRPGL FREOHIE OFRE T B PP nt
i nvent i onfdsis bp@é, i §xth@d, 10fhed fortath fof kits wilhee dopeeant tweidse of skitlamthe prt amid f or
5t he inhibitjqn_ of thef mul tiplication of a tunmor cell or cancer cell
in an ani%W‘.th”Eﬁ‘ﬁ&“@Pefo&epéesf)‘ﬁg’gﬁrﬁlc?%r ous condition, includes, but is
not Itomted to, a tunor, netastasis, or any di sease or disorder
character) I THj‘&:ontrol | ed cell growth, can be treated or
prevent ed*t tration the drug-ligand conpl ex of the current
i nvention. The corpisherieiemplerysmberdiment (g presengivgentionprvidss aaxficdr cel | .

I'n one enhpdiiRet moleBfar hgARs 23B8A I beah byhdinasod, anieh biklas sRCi at es
with a cancer-cell or a tunpr-cell-assocjated ant '&Eart]" Egcallls Jof its
cl ose pr obigerd Xy Themethed preigiably corpmisesyrongetos A couler BREFFHID IPHETEES o

t unor jgel fhe AFgeCANGR ImGEHilizel birisghy, thb:eby foxdns ®mplee beptatheredptat ed

endocytosis., The antigen capn be attached to a tunor cell or cancer
cel | or cdf thsemmpn %?f‘??ﬂ}liﬂl? lar matrix protein associated with the
tumor cell or cancie cpetokin of3hemviniei dr by imgobidizdd ontam alfipityepport by

hydr ol yti cal | | € y a0y - zer - wsiddor@esoci at ed
pr ot easest Ut )é?°§%’§£¥gﬁg%‘§'sf‘ﬁ%fh#ﬁ§§’§? Egﬂ.mo'%ﬁgﬁfdg%g%g%gkg# Euééc: s then free
t o di f f usmoranfih¢ iinkews of Gyingendien.c activities. In an alternative
embodpgrent, the drygetiafotle: SRNRA dbBAikBE, B ibghii@aieidee apdfixtyout si de
the tunor cell or cancer cell. and the drug subsequently penetrates

t he cell .P“Fﬁéa’ﬂpi'@a‘ﬁHﬂ%‘?"lb‘?eﬁah’ﬂlﬁfOfFanV«S?(té?ﬁpl e, a tumor cell or cancer
cell, a tunor cel |ThR@RMos afBeihveanadd forintldtige ntavdei will typicathnuttlizeorswr f ace
of the turryo)rta at%%lt}lr ch(r)()rma oag?a%gj; te&%gqlués. %rfﬁn?’cy %ﬁ‘lrgrgz{tog(l:'a?pll'nlr enables the efficient

isolation of species such as biological molecules or biopolymers by utilizing their recognition

25  sites for certain supported chemical structures with a high degree of selectivity. The
literature is replete with articles, monographs, and books on the subject of affinity
chromatography, including such topics as affinity chromatography supports, crosslinking
members, ligands and their preparation and use. A sampling of those references includes:
Ostrove, Methods Enzymol. 182: 357-71 (1990); Ferment, Bioeng. 70: 199-209 (1990).

30 Huang et ol., J. Chromatogr. 492; 431-69 (1989); “Purification of enzymes by heparin-
Sepharose affinity chromatography,” J. Chromatogr., 184: 335-45 (1980); Faroogi, Enzyme
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or cancer cell antigen which is an extracellular matrix protein
associated with the tunor cell or cancer cell. The ligand can be
desi gned specifically for a particular tunor cell or cancer cel
type. Therefore, the type of tunors or cancers that can be
effectively treated can be altered by the choice of |igand.

25Repr esent atwormomssmsgpl es of precancerous conditions trhausnepwsbhss
targeted by the drug-ligand conjugate, include, but are not limted
to: metaplasia, hyperplasia, dysplasia, colorectal polyps, actinic
ket at 0si s Enggca: umi-z (1078 Nishikswa, b‘ﬂmn*e@a@i, 5oy 5T Ir(USBY, Gk Rl &, Ci a,

ot unor s TLhG: ARAFERARP 1o SRR ot nEPatR g, P g O

i ncl ude, Puc. &t &orohop|TechnbleBrotedt Sebdmgmea?ﬁrmdr?lammanmmsande)st ate

cancer, oMa esti cul ar
cancer, C@Hg&%gr( f‘mﬁﬁlﬁtyccg%%%?otgr ﬁlggﬁgnzycahé{j’g@pancragﬁt I}%: Cancer
st omach cancery. 26384 (192N Eeb. 19T st AERRMIECCHROMATORRARHY: A akericaand

| eukeni as APHRBAHM bleanQ?azr@M'nw PR RL oI;erdt Et%laﬁdi ébgt?}r irhoée Sl d

artisan that thé particular targ etln% used 1n the conjugate
can be ch#$én heigenple geifeance indgyedpping peg eﬂwﬁtgﬁt drandosraphis methpdisue t o be
treated Wifillkidghie rebiddgls of th€inver@od.ar geti ng agent speC| fic for a 5
tunor-specific ant n is chgs | es ch tar | i gands
are wel | known in tﬂﬁ%ﬂ%‘tﬁﬁ“ﬁ@ﬁ%#ﬁﬁ‘%&g ‘gﬂfﬁ"?‘t‘l‘g Hude

ant i - 1der nfctares tancdatised ng supportsr Ba&&mﬁlﬂdjﬁﬁque ﬁl‘s‘.anmﬂ& Iinked dgﬁreﬁtgﬁlﬁnt Of

| ynmphona, PS I eat aGer

for treat anxgﬁ e'ful %X@)ort(?nat 1a1,§ab| ggl etrh ogif'(i_%anaﬁl & eénr fipv aﬂjeofl n an
enbodi ne nthnsmelméic pindige r@ﬂwrnrefénﬂtsumrtpm@lwcd@se)@mpietcmlled-pdw glkssng a

cel | . 10 EheyREkORMlRCkIES, ARELJhaIEE: Bikal B kBR.ab! (A0.A/huRt Of 2

conpound of the i'nvention sufficiéent to kill said cel
exenpl ar yreRsedRRERericllorebxERpound i s adnlnlstered to a subject
bearinmg the cell. In a further exenplary enbodi nent, the

adm ni strat.i > [ e} growt h of a tunor that
i ncl udes MME@@%MMt unor cell). For the
adm ni stration to Inedditu td the canmosttibys abdienstakie datritgd ebutv tltzfpra‘sdsm cel |

shoul d b em%ntt eﬁ%t ?d]eg) %%un?b%f %ftme%]odé gﬂﬁfcm%ed)\,&%{%ceg [ @%l}% tg)e CO%BO%& ed at

admnlstratlon rate o
| east ZO%HdEMEMS%mSO%mQOMﬂW%M Bﬁ%ﬂlm%hgand eoivpitecidhecugerdpped.

Ef f ect Vel 88088 ude: killing or inhibiting the growth or replication of a tumor cell or cancer

cell, treating cancer, treating a pre-cancerous condition, killing or inhibiting the growth or

replication of a cell that expresses an auto-immune antibody, treating an autoimmune disease,
treating an infectious disease, preventing the multiplication of a tumor cell or cancer cell,
preventing cancer, preventing the multiplication of a cell that expresses an auto-immune

25  antibody, preventing an autcimmune disease, and preventing an infectious disease. These
methods of use comprise administering to an animal such as a mammal or a human in need
thereof an effective amount of a drug-ligand conjugate, Preferred ligands for many of the
methods of use described herein include antibodies and antibody fragments which target the
particular tumor cell, cancer cell, or other target area.

30 The drug-ligand complex of the current invention is useful for treating cancer,

autoimmune disease and infectious disease in an animal. Compositions and methods for

117



Phar maceuti cal conpositions suitable for use with the present
invention 20 include conpositions wherein the active ingredient is
contained in a therapeutically effective anount, L e., in an anount
effective to achieve its intended purpose. The actual anount
effective for a particular application will depend, inter al/a, on

t he condi ti owdmimgsssy eat ed. Determ nati on of an ef f eetrveoamdusst | S
well within the capabilities of those skilled in the art, especially
in light of the detailed disclosure herein. 25For any conpound

descr i begaag hehds bylpieiditparsaifenth caoyitiof ihe pharmescdiraliracc®iAlbe
initially determned fr cel] . : i1he Blescit iaaition
concent PEGIEN 4 Hh?mﬁ%euﬁ%g%g&eg%‘%g%%ﬁtgfi?%ﬁlgy%%onggt i % conmpound(s)

t hat ar @reGagadde of inhibition cell growmh or division. In preferred
embodi ments, the T%E Ldﬁéht?ﬁveﬁﬁ)}xiisvﬂahﬁuﬁﬁy @kl 18AEd red¥ént dflebdebitaad for Tar get
pl asma concentrations of active corrpound(g%C ghat are cg&%gjcgaof

i NduGi ngheathibigaset teoultiplisiog ofagymorsolh pr carrgt Lol B 5P o HEYT AR bi ti on
of_cel | Wl tncBiohd dhdifori nluRs Q568 hélinfE Rt thdk, mikmsipsmemnl g oof

i nhi bi tifon-of cel ular activjty in %g gt%}l@%% ggnltored to
assess tdiserdgpghewperizad Bﬁ‘&%“t""bﬁcﬁ%é‘"‘? @g 8 GETD 793 of the
pl asma  dppehiGoRGaR dalien ashicrveils canot itvestiodo Fhgeoninder dkverdiust ed

upwar ds or dovvnvva[ ds to aghieve the. d ER4IR B0 drNhi bi ti on.
fective amounts for

As is welree amparrel AT A% S o c{nﬁg?apeuet%;ﬁlct:%ﬁ??ﬁe
use i "iePRRGs Gala dnso-cklbordednarwlhassboiated Antigai. rRELAHYHAI 81950  exanpl e,

a dose for .hu can rb%!@ 5 aehdr@MEBor@artbd @I thadiighg
concent r%?’f“i?ﬁ%ﬁ%hgﬁlgsaggéﬁg%oun | t%gge, offect Lve 4 n animls, The
dosage i for hunplksecaiar-edizie] sndecrgsihy e BHETGAT W@uﬁcg‘F tﬁlag?m? SRTBi tion
and adj ust i ”Qeu]tc{?@anq)%%ﬁ‘%xaéb%\ﬁar HsrioprodRassaselsyithabe sl bednethove.

A therapceu(felrca effective dose can al so b i human
dat a forGGBo@MGliméS thgsselh Fre dplesr ﬁ%ﬁwyg%ﬁ%é?ﬁv%ﬁy%%r{%@&Scﬁg({eﬁgl}oI ogi cal

aCt i Vi Ui £ ciafddGroMaRts tRiletgl eacsidHine anmg The aitfzsed thad issbendtpe ifie 24% at i ve
bi oavai l abi ity and potenc f the 3,1 CRORQURE tBsde@npar ed
with t he‘ﬂﬂ%\ﬁﬁo@ﬁ‘ﬁﬁ%‘gﬁﬁg'ﬂl%a SIatlve el‘g&@é‘jﬂ hi%??}lgg%sﬁe dose to acgrali eve
maxi mal ﬁ%{h& 6Elexd odtstil the msnob exdled cappertebib andthe 5pRS BRSSP T HRA S Bve and
ot her rreﬁj OegP as are well-known in the art is well within the

capabi | i t'F&8of the ordinarily skilled artisap. 15ln tlpgpﬁn%'?geuof

| ocal adni ni st r at Tiorligandreaydinsitte fr*Enale & o] ??8 OEBREEAT T &t1 on of

adm gj st grrc%gﬁ,p IRAMRA whlch |s of @fe sBr@acObf tREtuhoreell arcancepsi aap danor Pl such

i nst ances, e conpound_ is adm nisfered so IHEME tfhor cell
concent r atdaneer el apfen WBich fs a8 Fagoelip ’E‘?tf%%m?e%%%séﬁ?tgﬁgt? & 1 nt ended

resul t. o cancercell. The ligand can be designed specifically for a particular tumor cell or cancer
cell type. Therefore, the type of tumors or cancers that can be effectively treated can be
altered by the choice of ligand.
25 Representative examples of precancerous conditions that may be targeted by

the drug-ligand conjugate, include, but are not limited to; metaplasia, hyperplasia, dysplasia,
colorectal polyps, actinic ketatosis, actinic cheilitis, human papillomaviruses, leukoplakia,

lychen pianus and Bowen's disease.
Representative examples of cancers or tumors that may be targeted by the
30 drug-ligand conjugate include, but are not limited to: lung cancer, colon cancer, prostate

cancer, lymphoma, melancma, breast cancer, ovarian cancer, testicular cancer, CNS cancer,
3
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For use in the prophylaxis and/or treatnment of diseases related to
abnormal 20cel lular proliferation, a circulating concentration of
adm ni stered conpound of about 0.001 1.11\4 to 20 QA is preferred,
with about 0.01 plvl to 5 uM being preferred. Pat i ent
doses for oral adm nistration of the conpounds described herein,
typi cal |y ramgewivessssabout 1 ng/ day to about 10, 000 ngptgeszoosspire
typically fromabout 10 ng/day to about 1,000 ng/day, and nost
typically fromabout 50 ng/day to about 500 25 ng/day. Stated in
terms of %I %}ﬁ(%éﬁﬁh creJuXBaln% 1st 9‘93?1% ro@ﬁg%céfrrﬁﬂl@%%ﬁ 0.01

t o about pl ca rom about out 15
my/ kg/ day¢ cer‘apﬁﬂ cm@‘tand @iﬂ@&p 7 lrlwmadﬂﬁowarintﬁmthwdmnlas}nlwgﬁwgmw

exanpl e 5thlagérm119@a¥ge%g f’gaﬁﬂ}ésﬁgﬁ@tﬁ%oﬁjﬁg aftlcah S‘@&Bgeﬁ@&ﬁﬂﬁﬂ%&hﬁ%t s,

pati ent dogses retard or inhib unor growt h can be
urol /1 cg/ él%@ t°d]”‘e ‘Iu@g%ms‘lﬂé? beé?étﬁ%‘f‘"éh the-fraie G 7 Evgetipgreey Slefaﬁc%ao 9, 0.6,
0.5, 360. dmor-bhedific bhtigen i0ehbbon). Exaplds (TREIN/ tieEHHERNoA8s PSS knbwd Bftid Ng T O

nol es of the Prefe the con ate retards
growth of *f Hgn' “ﬂ%?e %tad’ﬁ’l‘%‘ aﬁ#?%gaaa?ﬁfgf @‘% L#unt over
a period 6D2@afor hedadnt 6ﬁlyr®hday,smu-P$MAtfodtea:ﬁtentsxﬁpmstaam&r aeng-CO3he

t unor uman t £ an exanple, the SCID
nouse can%tr) v %‘1@&90 ﬁhnﬁfélglngléo&%q%ﬁgo om aconi ¢, Cermant own,
NY) . 5For ot her ho@es_embodamﬁ ﬂxea;temtmmﬁoms*agfeamgmfl@lmamler val
can bao adinhishatha il Aol & b QN bl REAT TR0 A oF iRinfeifon

adm ni stered conpound fective for the particular clinical

i ndi cat i ofttiirisnhig Kl @&r@éj In ppypxeplagpysmbodimant dhecopppidiiyadministezeddd Apound
accor di ngstﬂajécttbtéﬁ'rdg@hé%m ima ﬁm& eh@n;ﬁﬂﬁhﬂbcaﬁr@ang thelafmin®iratoh vegvey thi gh

concentrations nulti nor e
desi r abl etaF Agiep e &F %fj ﬁﬁHBgB% s hg éelﬁ{ﬁlg héh@ ﬁ%ﬂ %‘hb%l f“WP‘%‘ieﬁr)al
effectiv eFamlmaﬁmtrﬂmmnns reanﬁhet mowth gharatce$ srofvthad the ndl] shoudd be = fepat | on

regi T' rov de I I.C T80} i urate
w h the 1Bt nfhEKLES ol OSLARRHA LS, PIABE, LRl o Bt RTTRE 2
t he t eac hieaglsd airlwi Wi 3Hert8Yons 0% A0%S 108tg B9%.POvhercapeletely stoppedat ment

regi men can be planned which does not cause substantial toxicity and

yet is entirely effective
Effective Dosages

Pharmaceutical compositions suitable for use with the present invention

20  include compositions wherein the active ingredient is contained in a therapeutically effective
érnount, i.e., in an amount effective to achieve its intended purpose. The actual amount
effective for a particular application will depend, infer alia, on the condition being treated.
Determination of an effective amount is well within the capabilities of those skilled in the art,
especially in light of the detailed disclosure herein.

25 For any compound described herein, the therapeutically effective amount can
be initially determined from cell culture assays. Target plasma concentrations will be those
concentrations of active compound(s) that are capable of inhibition cell growth or division.
In preferred embodiments, the cellular activity is at least 25% inhibited. Target plasma
concentrations of active compound(s) that are capable of inducing at least about 50%, 75%,

30 oreven 90% or higher inhibition of cellular activity are presently preferred. The percentage

of inhibition of cellular activity in the patient can be monitored to assess the appropriateness
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15to treat the clinical synptons denonstrated by the particul ar
patient. This planning should involve the careful choice of active
conpound by considering factors such as conpound potency, relative

bi oavai l ability, patient body weight, presence and severity of
adverse side effects, preferred node of admnistration and the

t oxi ci ty profwd mombsssshe sel ect ed agent. The conpounds pPCTUSPR@BRBLIIONS
and net hods of the present invention are 20further illustrated by the
exanples that follow These exanples are offered to illustrate, but
not to |iefittie didsma diugicoreehtiatimnenti¢ved) and EIRE ES! tvhtlestedpwardgorvet hods | n
e X ATPh B Bl R DL e ShlRY, ! erperatures are given
in 5degrees ee were carried out at room or

ambi ent t enper at urs i§ tylbkavan Iityth%@rﬁs tiergreuiddally effniivepagunts e yg inC,

evapor at i %agJ cat HsdY 6 et VRSe itk énﬁﬁ] ﬁlH&elsU ? bﬂ&aﬁﬁlé Qtdaie)foﬂm\gﬁﬁﬁ.rc@{ o'

under reduced pressure (typical
t enper &t ufornyted ip aghieve @ Citg afl?ﬁé’%cé%ﬁag‘éﬂ%?t hPSe%?&It oo %%ﬁef%ﬁ“cal |y

fol I owed %éﬂ—@h@ﬁ&aéﬁﬁﬁ&hﬁ@ce&ﬂb%ﬁﬂﬁymbﬂtbhdgﬁkllﬁl&rm]mhhusdnﬂat| on
only; neltj ngmm nts are rrect.ed, D ‘g ts exhi bited satisfactory
B

11-1- NVR 2ropsting/ the dosaee mBus ‘S‘?? vjerds 2§ #8%>are provided for
illustration only;A aetpdubiellf efdiduwidog camaiaoetm:letmﬂedﬁbmrhamamatacfms are

(aImS?)l Piﬁ?@gy unéneglfféﬁ}g)kgom o%;ﬂubltrsﬁl‘lllktté)%ﬁén%wlo%é%a n'&h ‘I'%xé Jpﬁllleﬁ)d semml

(liquid c@nbﬂaht@@ld@péeslomﬁsglagmavaﬂn’ehwwd mchof(thﬁcﬁdmgyste@l—l- NVR

spectra were Hc{nﬁ:ql-e‘a%tﬁth\@ﬁd 3 e4ry 300 MHz spectroneter 15and
t

were consi s he assi ructures. Cheni cal %Lts wer e
reported in parts MPSUWI}IPﬂ@ﬁto@ﬂbﬂ?ﬂéﬁm#qﬁ%qaﬁb’#‘#‘wg?% hyl si | ane.

El ect r oS pfa¥oddBes iR 864vE Bnd¥ieEmERAO AW ANk whal thé 4t EWBRWitBE thex AP
365 mass spectroneter. al. _anal yses were perforned by Robertson
e

Mcrolit taRgrsseftheed TR S lica gel for flash
chr omag ogr aphy wasInkhe case of local administration, the systemic circulating concentration of

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 result.
For use in the prophylaxis and/or treatment of diseases related to abnormal
20  cellular proliferation, a circulating concentration of administered compound of about 0.001
uM to 20 uM is preferred, with about 0.01 uM to 5 pM being preferred.
Patient doses for oral administration of the compounds described herein,
typically range from about 1 mg/day to about 10,000 mg/day, more typically from about 10
mg/day to about 1,000 mg/day, and most typically from about 50 mg/day to about 500
25  mg/day, Stated in terms of patient body weight, typical dosages range from about 0.01 to
about 150 mg/kg/day, more typically from about 0.1 to about 15 mg/kg/day, and most
typically from about 1 to about 10 mg/kg/day, , for example 5 mg/kg/day or 3 mg/kg/day
In at least some embodiments, patient doses that retard or inhibit tumor
growth can be 1 umol/kg/day or less. For example, the patient doses can be 0.9, 0.6, 0.5,
30 0.45,0.3, 0.2, 0.15, or 0.1 umol/kg/day or less (referring to moles of the drug). Preferably,
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Merck grade (230-400 nesh). Reverse-Phase anal ytical HPLC was
performed on either a HP 201100 or a Varian ProStar 210 instrunent
with a Phenonenex Luna 5 pm C18(2) 150 mim x 4.6 mm colum or a
Varian Mcrosorb-MW 0.1 pmC 18 150 mmx 4.6 mmcolumm. A flow rate
of 1 m/mn was with either a gradient of 0%to 50% buffer B over 15
m nut es or 1086 toar0ifd6d0 buf fer B over 10 minutes wth detreshicomizy UV
at 254nm Buffer A, 20 nM ammonium formate + 20% acetonitrile or 0.1%
trifluoroacetic acid in acetonitrile; buffer B, 25 20 nM amoni um
formate + R0%; | aggggm t i d

Rever se phase?%@ggggg%?§%ﬁﬁ%%dg¥&ﬁh O?ﬁ@%h%ﬁﬂ@ﬁ@&??ﬁ% ?%Star 215
i nst r umentdotRRt NIl Ry eI Rerigshefiablegsifive ﬂySﬂW@ﬁ%wB@@mhﬁrﬁmen% t8e FHEPIESH| UM .

WO 2007/ 03862 Efﬁé%wﬂbﬁn&scﬁmm@smsm@a‘cmflﬁmhb@@mm&!&@ean@QeJ ugates 1.1la

Synt hesi s I\/Et h PCT/ US2006/ 037793 Schene
H211Br CH2 & &&f@@gs kG atehle Spp d opic, @prpantown, NY).
5 For other modes of administration, dosage amount and interval can be

adjusted individually to provide plasma levels of the administered compound effective for the
particular clinical indication being treated. For example, in one embodiment, a compound
according to the invention can be administered in relatively high concentrations multiple
times per day. Alternatively, it may be more desirable to administer a compound of the
10 invention at minimal effective concentrations and to use a less frequent administration
regimen. This will provide a therapeutic regimen that is commensurate with the severity of
the individual’s disease,
Utilizing the teachings provided herein, an effective therapeutic treatment
regimen can be planned which does not cause substantial toxicity and yet is entirely effective
15 totreat the clinical symptoms demonstrated by the particular patient. This planning should
involve the careful choice of active compound by considering factors such as compound
potency, relative bioavailability, patient body weight, presence and severity of adverse side
effects, preferred mode of administration and the toxicity plroﬁle of the selected agent.
The compounds, compositions and methods of the present invention are
20 further illustrated by the examples that follow. These examples are offered to illustrate, but

not to limit the claimed invention.
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O8u-tocN'--0Bu-tH21r---*

ester DMA, CH2012 no crl,1".yfl O 3 W
2007/ 038658PCT/ US2006/ 037793 Scheme 2 PNPOCQOCI

19

15

20

23

WO 2007/038658 PCT/US2006/037793

EXAMPLES
Material and Methods

In the examples below, unless otherwise stated, temperatures are given in
degrees Celsius (°C); operations were carried out at room or ambient temperature (typically a
range of from about 18-25 °C; evaporation of solvent was carried out using a rotary
evaporator under reduced pressure (typically, 4.5-30 mmHg) with a bath temperature of up to
60 °C; the course of reactions was typically followed by TLC and reaction fimes are provided
for illustration only; melting points are uncorrected; products exhibited satisfactory "H-NMR
and/or microanalytical data; yields are provided for illustration only; and the following
conventional abbreviations are also used: mp (melting point), L (liter(s)), mL (milliliters),
mmol {millimoles), g (grams), mg (milligrams), min (minutes), LC-MS (lid_uid
chromatography-mass spectrometry} and h (hours).

"H-NMR spectra were measured on a Varian Mercury 300 MHz spectrometer
and were consistent with the assigned structures. Chemical shifts were reported in parts per
miilion (ppm) downfield from tetramethylsilane. Electrospray mass spectra were recorded
on a Perkin Elmer Sciex API 365 mass spectrometer. Elemental analyses were performed by
Robertson Microlit Laboratories, Madison, NJ. Silica gel for flash chromatography was E.
Merck grade (230-400 mesh). Reverse-Phase analytical HPLC was performed on either a HP
1100 or a Varian ProStar 210 instrument with a Phenomenex Luna 5 um C-18(2) 150 mm x
4.6 mm column or a Varian Microsorb-MV 0.1 pum C-18 150 mm x 4.6 mm column. A flow
rate of I mI/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
ammeonium formate + 20% acetonitrile or 0.1% trifluoroacetic acid in acetonitrile; buffer B,
20 mM ammonium formate + 80% acetonitrile or 0.1% aqueous trifluoroacetic acid. Reverse
phase preparative HPLC were performed on a Varian ProStar 215 instrument with a Waters
Delta Pak 15 pm C-18 300 mm x 7.8 mm column.
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THF/ CH2Cl 2 0.1...OPNPPy O Schenmes Lplperldlne, DW 16a: Rl = Me; 113
= Fnoc; X = Cl 16b: Ft: = CH2CH2N(CH3) 21 Rl= Frnoc; X = Cl 16c¢: R =
CH2CH2N(CH3) 2; R3 = Fnoc; X = Br 17a: Rl= Me; R =H X =0 176: R
= CH2CH2N(CH3)3; R3 = H X =C 17c: R = CH2CH2N(CH3)2; R3 = H, X =
Br 18a: Rl= Me; X = Cl lab; R = CH2CH2N(CH3)2; X = Cl 18c: R

CH2 CH2N( CH3) 0 2om3d8ss PCT/US2006/037793

EXAMPLE 1: Synthesis of Peptide Linker Conjugates

1.1a Synthesis Methodology

Scheme 1
o) o) o]
BrGHGH,NHE TFAICH,C)
HZN\=)LOBU4 ﬁi' BocHN™ ™~ H‘;)I\oau-t —_—z, HgN/\’H\z/[kOH
H 2 3, D N =
PN 400 °C 1 N 2 PN

MAL-PEG4-NHS estert DIEA, CHzClp

Prplre At
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WD 2007/ 038658PCT/ US2006/ 037793 Schene 5
| ON, THF1MeOH H20, 0 QC O OBu-t O O-1--r

I L
HN 10

WO 2007/038658

(2003MeOy”, ... NI 019
NH220 21 OyNH2 NH

PCT/US2006/037793

Scheme 2

ONHz OgNHz

HzN-Bn-QH hl
FmockN EEDQ, CHyCl, FrmocHN
o]
4
NHBoc MNHBog
HzN-Bn-OH “
————
FrmochN EEDQ, CHyCl;  FmocHN
o]
B
NHz
NH

0
o
BocHN\)ko,N TNTIVE ik
/j\ 0 0

NEzCO;;
—_—
DME

qucHN’g:
OPNP

_PNPoCoCI
T ThEmMP
OH Py
o
NHBoc
_PnPOCOC
THFINMP FmacHN
OH Py OPNP
o
Og, NHa
NH
o]
BocHN h’ OH
: 0

P

HN-Br-OH, EEDQ, CH.Cl,

Y

NH

PNPOCOC] H

BocHN ~—————— . BocHN N

\)L J{[ THFICHaCly \)‘ ’d
OPNP Py A Q oH
O g
Scheme 3

GCCoMe
HN Hit
e} ﬁ EtOAc
1 12a; X =0l
12h: X =Br

13b: X =Gl
13c: X=Br
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CH2CH2N( CH3) 2; RS
OR201- 12N( OE13) 2 R6= H
OH Oy"--NNIAO 0 26a: Rl

Boc 26a:
i 23, DCC,
Me

Ol - 24a: R = Me; R5 = Boc 24b' Ri

Ftl = M; RB = H---1" 256: R

Hoot, EtaN, CH2Cl2 CO2Me 01.40--CI N |

261,: R = CH2CH2Nt CH312 WO 2007/ 038658PCT/ U52006/ 037793 Schene 6

WO 2007/038658

Scheme 4

1) PNPOCOCIH, EtzN, CHaCla

2) BoeN{CHa)CH2CHaNHGH;
13a:Ry = Me; X=CI X 14a:
13b: R4 = CHaCHaN{CHg)s; X = €I 14b;
13! Ry = CHpCHoN{CHa)s; X = Br 14e:

TFAICHACl
16a:
1&6b:
15¢:R
0y -NH;
NH

PCT/US2006/037793

R¢ = Me; Rz = Boc; X=Cl

Ry = CHyCHyN(CHg)a; Ry =
Ryq = CHyCHZN{CHy)o; Ry =

Bog; X=Ci
Bog; X=Br

R1 ME,Rg'-Hx Cl

R1-CH20H2N(CH;,)2,R2 H; X =Cl
= GH,CHZN{CHg)o: Ra = H; X = Br

EtsN, DME

l Fmoo-CI-PABC-PNP

N
RaHN I
Q O\H,N\/\
O
18ai Ry = Me; Ry = Fmoc; X = Cl
16b: Ry = CH,CH,N{CH5)z; Rg = Fmoc; X = CI
16¢: Ry = CHCGHoN{GHa)a; Ry = Fmoe; X =Br
piperidine, DMF ! 2 alzi R
17a: Ry=Me; Ry=H; X=Cl
17b: Ry = CHRCH N(CHa)s; Ry = H; X = C1
17¢: Ry = CHyCHzN{CHa)z; Ry = H; X = Br
Og, -NH.
2 Js, HBTU, DIEA, CH,Cl,
NH
O
? o Q
H
4 N\/\n/N%/'\Of]'\/lLN/‘\/H
5 4 H £ H
o] P

18a: Ry =Me; X=CI

18b; Ry =
18¢: Ry =

125

CHzCHaN(CHg)a; X = CI
CH3CHaN(CHa)a; X = Br



| 1) PNPOCOCI, Et3N, CH2013 2) BocN( OH3) CH2CH2NHCH3 1.1b

Synt hesi s of Conpound 1:

N-1-2(1'-tert-butoxycarbonyl -ani no)-ethyll-valine tert5butyl ester.
To a solution of 2-(N-tert-butoxycarbonyl-am no)-ethyl bromde (1 g,
4.5 mmole) and valine tert-butyl ester (0.936 g, 4.5 mvle) in DVIF
(10 nmL) was adpwermpssssassi um carbonate (1.85 g, 13.5 nmrOT/E32006/D50293

m xture thus obtained was stirred at 100C WO

2007/ 038658PCT/ US2006/ 037793 overni ght. The reaction m xture was
concentrated and the residue waschpwedfied by flash chronatography on
silica gel wth ethyl acet at e/ hexanes (3/7) as el uent to give the
title corrpoundcas an oil, (.16 g, A . N CDC1 8 0.94 (ft, 6H),

1. 44 (s, 911),,/14%3 o 75 ( Kz% NR‘“%’ ;Q)lj\l%)‘ 251 (m 1H),
2.78 (m 211), 3.11 (m 111) 3.2 (m 11- 1), 3 39 5and 4.13 (2bt,
111), 5.00 (bs, 111) ppm LC M (ESI) 205 ( Mthiod dédeorndBbd MH119- Bu) ,
317 (MM 1.1l¢ Synthesis of Corrpound : N-(2 At ngetdiyl ) -val i ne. The

conpound 1~¢137 ng,y 0. 43 OeRAEB S o] v NLSgl,Mt i on of
TEA/ di chl irpne d_m 1), t room 10 teaperature. The mixture
thus obtai Red wa€ stirred at r mture for®30 nmin. The

reaction mxture gz@oMentrated tp dryness to give the title
conmpound as i) 6|‘1\ﬁ(29R a g, 95% IH NWR (CD30D) 8 1.07 and 1.16 (2d,
611), 2.35 (m 111), 3 2 (m 1H), 338 (m 411) ppm LC M (ESI) 217
(MtH) . oM

NH

. cOoMe
— —cl
143, 49 BN RsHN A
14h O \,/\

“DWF v oy
/
¢ b
24a: R, = Me; Ry = Boc

241h: R = CH,CHZN(CHg)a; R = Boc
1) TFAICH;Cla

2) NazCO3 26a: Ry =Me; Rs=H
25b1 Ry = GHaCH2N(GHalz; Rg= H

l 23, DCC, HOBt, EtgN, CHzCla

NHz )
| 0
o] ! 4
S

26a: Ry =Me
26b: Ry = CHaCHoN(CHa)z

e
&%\/"Vuj\/\ﬂ’\rﬁj‘nﬁ;n*@b
\ Y 3 1§ /=\ 0
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151.1d Synthesis of Compound 3. To a solution of nal eam de- dPE4- NHS
ester (61 ng, 0.16 mmle) in dichloronethane (2 nL) was added

dropwi se conpound 2 (80.7 ng, 0.16 mmmol e) and dii sopropyl et hyl am ne
(55.5 uL, 0.32 mole) in dichloromethane (1 inL). The m xture thus
obtai ned was stirred overnight. The solvent were renpved on the

rot ovap, andwdmoevesssiue was purified by flash chronmatrogusodens s
silica gel with dichloronethane, followed 20 by 5% net hanol in

di chl oronet hane and finally 100% nmet hanol as eluent to give the title
conpound as colorless oil (87 NuguRh¥%- | H NVR (CDCL13) 8 1.08 (dd,
611), 2.25 (m 111), 2.49 (t, 2H), 2.52 (t, 211), 3.10-3.79 (m
25E1), 6.82 (s, 211 m LC-MS (EST) 559 ( &) 1.1e Synthesis of

Conpound 4: Fnoc- ABOF. To 4, spl ution noc-Ci t - OH (1.0 g, 25
nzyi—a—l—eé-%g-l—(34l

2.52 mol e) and 4-anj S :

di chl or onet hane (1® Nand W(S ubd W

et hoxy- 1- et hoxycar bonyl-1, 2- d§ qui nol i neLE 24g, 5.04

mol e) in one portion. The mixt#re was stirred in the dark for 16
hours. The solvents were renoved on the rot ov ENPamd ehesophi te solid
was triturated with ether (100 nmL). The resul ?f@j“‘cé‘ﬂ%'ﬁ?ﬁ'écﬁson was
sonicated for 5 mn and then left to stand fQr c8®m n. 30The white
solid was collected by filtration, washed vvh et47€ and dried in

vacuo (1.23g, 97%. 'H NVR (DVBO) 8 1132 (n] 211), 1.52 to
1.74 (dm 2H), 2.86 to 3.06 (dm 211F 4 (d ., 2H),

5.07 (t, 111), 5.40 (bs, 211), 5.97 (t, 95 (m 1211),
8.10 (d, 111), 9.97 (s, 1H ppm LC M8 ﬁsi@&mi TN%l 14). 5 1.1f

-ethyl}-valine tert-

Synthesi s of Conpound 5: Fnoc- Gt - PABE a solution of Corrpound

mol e) in Tetrahydrofuran (30 nmijssand 1- nmet hyllzt&apyrrol i di ne (1 rrL)

was added pyridine (100 itl." 1.23 nmole) in one portion. The m xture

sol vents were removed on the ,{ t Ay and themE dee was purified by
h_¢ ) o et haneg fol | owed

by 3% net hanol in dichl oronet hane and f\g/nal 1Y iOo%/iLn

di chl oronet hane as eluent to give the title ¢o ourd white solid

Frmoc- Lys(Boc) - PABOH. Conpound 6 was preparedsas=45 descri bed above

for Conpound 4 in 98%yield. NVR (DVMBO 8 1. 40 (s, 911), 1.38 (in,

4.31 (m 211), 4.41 (d , 211), 4. 7.28 to 7.68 (n, 12H),

8. 00 (d, °|Opm LG M5 ( ESI) 5,74 MFI TE) 1. 1h ? |bs of Conpound

7: Fnoc- Ly sy jBA@C. BOR-. was prepar descrl bed

above for gu d Skn 7'5% yisel IE Ej@ 11)

1.49-1.60 (m 611), 1.73 (m 11- 1) .00 ﬁil?

(bs, 111), 7.28 (n, 211), 7.36-7. 411®mm£ ‘59 (n1 411), 7.76 (d,

211), 8.26 (dd, 211), 8.45 (bs, 1H ppm MBH ES!) 639 (M-H- Boc),

1.1b Synthesis of Compound 1:. N-[2°-(N'-tert-butoxyearbonyl-animo
5  butylester. To a solution of 2-(N-tert-butoxycarbonyl-amino)-ethyl bromide (1 g, 4.5

4 (309 ng, 0.62 moie) and p- nltrophenylchiozr tormate (372 ng, 1.85
t hus obtained was stirred at r mterrperature orS®@G¢ mnutes. The
fl ash chromatography 10 on ST i tth _dixhl
(97.9 ny, 70%. LC-MS (ES!) 668 (NﬁhﬁﬁmE&mE; é?n?hesus of Conpound 6:
211), 1.50 to 1.74 (dm 211), 3. 04m@; 211) 3@N3@E@&wm8kb, 4.19 to
3.20 (bs, 1H), 4.23 (n, 211), 4.46 bs 21%”{_%67 bs N 556
14),"

684 (MrH+-Bu), 739 (MrH+), 778 (M+K). 25

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
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1.1i Synthesis of Conpound 8: Boc-Val-Cit-OH To a solution of
Citralline (2.54 g, 14.50 mmol e) and Sodi um Bi carbonate (1.28 g) in
wat er (40 nlL) was added Boc--Val-0Osu (4.34 g, 13.81 mmol e) dissol ved
i n di net hoxyethane (DME). To aid the solubility of the m xture
tetrahydrofuran (10 nL) was added The m xture thus obtained was | et
stir overni ghtoz7/0sss88m 30 t enper ature. Aqueous citri c PATUSEDTH3 75
niL) was added and the m xture was extracted wth 10%

2- propanol I ethyl acetate (2 X 100 nlL). The organic | ayer was washed
wi th brigne. (2 Xrnd RActich nidRe whd @natadnhshoesicurerpuiitddn fleshe r ot ovap.

The resu |n white soli d then
treated SHFAPR %f%@f‘m(sﬂlﬁ@ggrmwﬁe%’ taéeS %eﬁgfa@”g?sceg{e?%%ggﬁgéP t?ﬁnt uration,
the whitg qs B augé iﬁ’ VWas), CHINMICIORE1D§ 0k (.68, 1ot (¢ PHBA 473 and7 9

i1l NWVR 5 1 4 ( 1 70
(m 214)% %@W'—"%‘H 3%%1)1 %Ségmé@ %ﬁ?‘n%ﬂ ”ﬂ“ iﬁ&“ 1%3%?

4.39 {0, arkli4)13 (Bot, AR, (50b0 (EsHYFDpPM LEBISNESY EBL)+ -51?0 ity 1

Synt hesi s Conmpound 9: Boc-Val -Cit-PABOH. Conpound 9 was pr epar ed
as descriM&d)above for Conpound 4 in 71%vyield. 111 NVR (CD30D) 8
0.93 and 0.97 (2d 106H), 1.44 (s, 914), 1.58 (in, 2H), 1.75 (m 1H),
1.90 (m B AhobtiD-vklide. T8e ddingoond U7 mB.0%E (d,

111), 4. 7. 40 d 11) 45 (dd, 2H), 7.64
(d, 411)mn®1e29as(®h§ol@1mas b ]LR/HL/HZ 1k Synt hesi s

of Cogp h}gﬁlergﬂre BRGmiMae 1k Bbtﬂﬁ@@va@%ﬁd@tr&@i lﬁmp@atm@fforB@(;mn/ahe CGit- 15
PABOH ( 1

THE (8. 4 s
stirred @@ctwemﬁwrewa%ea?%GWf‘ " gwgh%ﬁlg ) gr?a %f%%mmen? S@,a
mol e)  apsh.Pynidi ED{0BH 54.07 @B 6D E), 285 ¢m,3Hh.3 2HKirh YH). 38@ nat48)(100
trilL) and lo%a ueous cgﬁ c acid (50 nL) were added to the reaction
m xture aﬁﬂﬂ&ggr@%ﬂgyf s washed with brine, dried and
concentrat ed and the residue was purified by flash chromat ography on
siliga g D4 pEL hang l%a;a Afui6] S RleahRc-AFR@LVES b2 (dlirig, 0.16

nd

709 . |11 dd,
éﬁo”p 0. 97nn(cﬂhil in BdH)qrometiprie @SHL)Q\CES gdred CKDI%SGGWPOZ‘%Ri&%stngré ?Fﬁm"%ﬂ(

1.89 (m .1 535154,) Hehlohomethard1 TEixtu®. 90 (d,
1H), 4.5%° dl‘sz’pﬂ‘% f’%zf‘“ T ¢ Lé%% ;ﬂqm(ﬂ% ’ n;i;@)afq e 42H _ppm
LC |v5 ( ESlu} omsed(‘ms stmdnvmél)t 1V%W¢re g‘iﬂ)""e PR ¥a 683 (M
+1(+). 2565{1%4%,%%;6}1}; I h pHiyGhn tifien geIFﬂxt}adwtﬂmpmcthang,rfolwe@:orrpound
11 (20 nmol é) in et t C1 gas
for 20 m%ﬁ Stasmethape "Hhﬂ’é"m’flﬁ]éangégidﬁ‘%lg’ @{J\&B&g‘gn%%%@egﬁgﬁggn gg%_'utl on).
The r eactyh Pl ¥ dloBesda (89tnig, 974). FONMBIADEBPNBOS Bt 225dp. e
m xture was concentra & as
Vel | ow s@iPd. Easonb( oo ﬁ%ﬁ@éﬁﬁ%ﬁfpﬁﬂ%Mék@%@ﬁﬁﬁ?
further purification. LCM (ES') 260 (M+ 11+ - 295 (M 30 +H
1.1e Synthesis of Compound 4: Fmoc-Cit-PABOH. To a solution of Fmoc—Clt—OH (108,

25  2.52 mmole) and 4-aminobenzylalcohol (341 mg, 2.77 mmole) in dichloromethane (10 mL)
and methanol (5 mL) was added 2- ethoxy-l-ethbxycarbonyl-l,2-dihydroquinoline[EEDQ]
(1.24g, 5.04 mmele) 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.

30 The white solid was collected by filtration, washed with ether and dried in vacuo (1.23g,
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WO 2007/ 038658PCT/ U52006/ 037793 1.1 m Synt hesis of Conpound 12b. To a
suspensi on of Conpound 11 (20 ng, 0.078 mmole) in ethyl acetate (5

m.) was bubbled HE gas for 20 mm (by the tinme, the suspension becane
to a clean solution). The reaction mxture was stirred for additional
5 mn then the mxture was concentrated to dryness to give the title

conpound as waldoomisssd i d (33 ng, 100% which 5 was usedrusmsdsiost ep
W t hout Anther purification. LCM (ESI) 260 (M+ it - Br), 339 (M+
H+t), 341 (M+ it + 2). 1.1n Synthesis of Conpound 13b. To a sol ution

of Conpou 1 6 ..078 I i we ed

S (2ol mel gt APET AR e D81 G St 132 RGP Dt g, 10
wws ot i”*r*?m’ o anaT T ar e ol b Ve was concent At ed
and the r éé@/am)dl 25 %‘ﬁ&’éﬁﬁ:{%i‘ﬂgﬁ 4/1 5/0.5, 6 n) and
it was pl aced in freezer for 3 h. A yellow SO|Id was col |l ected by

f11ragT on 36, . P ShE o 361y of Chipbound bt

611) 37 5 c
4. 41 ( n, m3,101§2 muo 5)4an(1 mmtxppl)enqulﬂ%fo(xmte @1211)13, 186 pingie) rd&tralm)oﬁlran 36( d,

111 _me i whsa ri 5 i
ppm) & %%Lé%ﬁéli tﬁyl@ﬁéﬂml &éé(h mL'y’ A dﬁgﬁﬁ}l l_&ho leﬁ%m%o?eheriollii-) o

Conpound a%on ﬂklean@wﬁw Hiping webﬂ%%ﬁdowzfsmw@mﬁ&)r 3@%@&7)’?*1% DVF (2
n) were agaad werdr@melicisd dnyio&i%w&ﬁh@@zﬁydev@eﬁ&@i%m;aﬂusgcmaﬁ@mhy c

aci d sal t. 0. Q775 ) S- carbaodi i m de :
ol e/ 5% Sl 28! b A Herd e, v Dy DY B i BrriEineE s el
room t enpePamgthend ordictbrdmethaict 28 elubntld giwdt thaxitle codymuhd dastanﬂﬁte solie $97.9

concentra di ssol ved in H20/ CH3CN TFA
(2/0.75/ 0&%%70@@%&%%(’%%125 I@I\jxr/a "placed in freezer for 3 h. The yell ow

solid was coIIected by f||tration and dried to give the title

conmpound { esﬁ%%m&e%d\@mlé&us(ﬁ&@ Pl¥blr, Cbm _I_pouﬁﬁkwaﬁa'gba.(ehﬂas'"572 (M
+ 25 H+ + p Synthesis of Conpoynd I4a. To a suspension of

Conpotihd qes%rlbeﬂeb%for Gomppupdbind % yieldi | BATGR GNP RLY @ )L 3RéPe added
p- ni trophgmyl seh 1014Q£1r9r 130480830 @1 49), 1Pba)3 1 dzH)r4 At@ytym ne (56
TR R R e T e
mn. To the reaction WD 2007/038658PC T/ US2006/ 037793

1.1h Synthesis of Compound 7: Fmoc-Lys(Boc)-PABC-PNP. Compound 7 was prepared as

20  described abave for Compound 5 in 70% yield. 'H NMR (CD;CIL) § 1.44 (s, 9H), 1.49-1.60

(m, 6H), 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 (4,

2H), 8.26 (dd, 2H), 8.45 (bs, 1H) ppm; LC-MS (ESI) 639 (M+H"-Boc), 684 (M+H'-Bu), 739

(M+H"), 778 (M+K").

25
1.1i Synthesis of Compound 8: Boe-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-0OSu (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

30  temperature. Aqueous citric acid (15%, 75 mL) was added and the mixture was extracted
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m xture was added conpound N- Boc- NX-di net hyl et hyl enedi ami ne (166 ng,
0.80 Mol e) and stirred overnight. The m xture was concentrated and
the residue was purified by flash chronmatography on silica gel with
1. 25% met hanol in dichloronethane as eluent to give the title
conmpound as a white solid (71 ng, 100% 1H NVIR 3 1.45-1.47 (m ~
914), 2.69 (svoRirAksesH2. 97 (s, 3H), 3.14-3.34 (m 4H) pcBuboshsR@ (M
814), 4.38-4.47 (m 311), 4.70 (d, 114), 7.05 (dd, 1H), 7.11 (d,
lii), 7.45 (s, 114), 7.48 (d, 114), 7.99 (s, 114), 10.43 (s, 114)

LC MS 710 d,1
g 521 pensi ofit gE 6%6% W%F?"?t?f%brﬂ% @ﬁ?@hefﬁgwgg‘gpwa? Pr%’aﬁ'l ‘?ﬁ]lth br?fﬁet hane
(2 n) wegax mﬂdﬂq add the kdiﬁptbemlrerndvb@crrﬁhmthpe Tbeﬁstmga,g vihitdsolid me$ €) and
triethyl agl LAt 1r|; (lacuo F(%S hours Mhrg:}lj]trea’t d S“{l lé{‘hzr @60 IQ[S,) Aft-g Ef‘leﬂ ﬁtcé{{ggaws

war med up“ to erature an PrErn continue I'tional
h. The sohwmonmﬂswewwmw\mdolhﬂedbYe@ﬁdme(hﬁég,Ws)héﬂNmh et her

to give t t m
i ol of oGt oeaE | JP(His o M, il BIAR rB) £20132 26, BEPLAOM. 1
N- Boc- | V, RH), 31566 3t h% @tlﬁy|4éﬂéu’lﬁ)zﬁﬁ%(ck 44) pegy; LO-MS %SMV%W

triethylamne (20 ng, 0.2 nmmle, 28 |AL). The mi xture thus obtained

was stirred at roomterrperature overn| ght. The m xture was
concent r al-ddSytke C 2 Boga¥aly e %WMPP."C?WPGP?SMFOI um with

ammoni um §QE5mRE @bo(vgﬁ)rmnpdﬁhh Zm@)l%%lflﬁh ag@tm ctzm dn@aa&z%alemaao gi ve
the title compound &Pr ng (ﬁ ygs (?h)l ?g

(11 +W 26H)11ﬁ(88% hé%ing%lé‘é%& d-Piw, 15 %é(g'u Gt L
Conpfundh@naqm ZP1NE, lfH@ A4 (RTIO)E9.251 (8) 25»:!32@13:@ (z'ﬁ) ;m}s (dga{f@_, a?ﬁl(e{m)_ (22
p-nitrop chl.or of . mmol e) and triethyl am ne

uL, 0.16 ﬁﬁ%&d&%ﬁpﬁ‘ %%Slﬁg% ‘mi xture thus obtained was
stirred at roomterrperaturefor 18 h. To the reaction mxture was
added N- Botk Syt xuld P ARE-HNP (3 40hnitpn 0OBEGValdi] €) and

the stisrrppg mﬁscrf? Tﬁﬁ%fntﬂ'ﬂ &4m)@baufeea%ar9n m xture

| ash chr onat ogr aphy
on sili categmtrawqﬂﬂtf@%Prﬁébmﬁte (180 enige $(bm@ﬁ@ﬂﬁéﬁiéldal§ @ eftlto give

the title %[Q?fw@(ﬁ B ME&t\@g@@hﬁ%ﬁaﬁ%wueo&%@m b@L E&Eldd@@& 570,
684 (M + It Boc), 184

i e i i cotprmer A B
1. 1s Synt Wesqagﬂqyfrmeamawaanféﬁwr ‘(’Eﬁﬁ’fﬁ‘&?ﬁ §vith huineg dﬁ‘bd cOpCeRERly e)
was di 3 SOfe¥iglk WA phfﬁ§d|w(ﬂﬁ§h&ﬁ1?ﬁ1htﬁgraﬂiy@n 6ificade) winsds inBBarvl Xiablél@enn@s .
stirre at roomterrpe ure or C S an
The' poBauEte (o Sunpmrounsg - pae Lbds] Fen b "SR IERS ' Cortiars
purifi cat oemddrﬁhg Sheym), 1.58 (H)et . P04 Y 189 (rd, THNNRS 33, 168, X K,m3H) ,
2.93 (s, M[)?szg’( 91H) 3.90 (d, 1H), 4.51 (m, 1H), 4.55 (s, 2H), 7.29 (d, 2H), 7.55 (d, 2H) ppm;

LC-MS (BSI) 545 (M + H" - Boc), 645 M + H"), 667 (M + Na"), 683 (M + K.

lﬁgolfe

|
bs ﬂlé
was concentr at ed an% Edej resi aue was (Eurl

25  1.11 Synthesis of Compound 12a. To a suspension of Compound 11 (20 mg, 0.078 mmole)

in ethyl acetate (5 mL)} was bubbled HCl 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 (ESI) 260 (M + H' — Cl), 295 (M
30 +HY.
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5 (s, 3H, 3.30 (t, 1H), 3.79 (s, 3H), 3.85 (s, 311), 3.81-3.85 (in,
Iy, 4.27-4.49 (m 31-1), 4.59 (d, 1H), 4.68 (d, lii), 6.97 (dd,
111), 7.03 (d, Ili), 7.38 (s, 1H, 7.41 (d, IH), 8.00 (hr s, 1H),
10.61 (br s, 111) ppm LC M (ESI) 612 (M+H+), 634 (M:Na+) 1. 1t

Synt hesi s of Compound 15b. Conpound 15b was prepared as descri bed
above for 10@sMewmssssi5a in 100% vyield. i1l NVR ( CD30BYT/8528068977¢3S,
311), 2.76 (s, 311), 2.83 (bs, IH, 3.01 (s, 611), 3.08 (bs, 1H),
3.24 (bs, 214), 3.42 (m 2H), 3.63 (bs, 3H), 3.74 (bs, 111), 3.91 (s,

3H), 3. 92 faynisdd of Chnlnfl D, T2 2 b)spendiod 3 Crgpoumi-H (2ume P-07HEmOIE) 1)
e s Xew R T b iy O

Synt hesi & meaﬁ:aﬂipmnm d'hd RectioOmirtwenes stifed fﬂﬁaasid Fhe Bk P bed

?nge;zgn\res'%i%g ept(%sd tﬁ_ gt%nésgtot]gﬁfg WeXine !:diingg’:ﬁ% ml(ﬁgbﬁd @98, 1904) whick ( M +

ound 163, I
Conposnd ws 1(sﬁ.c21n5~ex’rgtep @rxtmgfuﬁbmp@)ﬂcﬁwa b B&ﬁ?j@%&‘a (%8’ ?%9(9‘8 014)
in dimeth n@m 6200 uL) was addedtrlethylamne(GltL 0. 044
nunol e) . ture thus obtained was stirred at roomtenperature
over ni ght. Ether (5 nm) was added to the m xture and a white solid
preci pat g4, Giyhihfs 3 Chmbdual 136THe 2 Setttlodl of@emgound Bac2b rag 8.0ptminplea by

fl ash chronaf ography l.i C el oNn i elslnpned by
1% et hamdff ¢ %dlwé’fﬂaﬂ&grﬁe(% g g‘?‘”}l Wlth[ %Q 1%3 J“ﬁ“f%ﬁ%g’?%ﬁ%t ane, 3% 25
met hamol 0i185 Ainelz) @K@IET Béme, Gi3d miniokel The raiyedus ghiained was stirred at

(57 o by Ao ey £ %ﬁﬁ%ﬁﬁ;@g&@ﬁa&&mﬁw&zﬂ M

; E4% Hzommmsvmmfioé @meﬁﬁﬁ%alaqeég; ger dot Igf;d : 3;38?1"" ! &%gpound

15b (5 ”% PR ?srﬁ EVRMROCBROD}S 268 (s3iakislenis@ohpiadnd 5
et RielR A

(2303/ 0386BSRUT. QJGZ!OU;Z @@%%D»rﬁ%l(@) H)T%l @ i':fl‘h 4§\9 (15D Si5P SPnidt

stirrgd ?t 2070, g@p 1794{501@5759((1'%{; T3 b L H), WAES (s,df’ﬂ&m,rlé}ed and
t he residue ‘was EUI’I { sﬁ,gchromat ography on silica gel with
10% net hadd(ESD#9 (Mﬁl*gr&% $%4Me" B2 eluent to give the title conpound

as a solid (3 ng, 45%. LC-Ms (ESI) 490, 526, 1169 (M+ H+), 1208 (M
+ KE) S 1.1x nt.hesi s of un 168 BB sHLEpMred as
. st G o hod iy CoaRaY I (PR BBEDN

descri be

(ESI) 490, 570,
1212 (M %1280 wedbladdell 643- dmaemyLam@pwﬂan@é1bsnzeﬁw@?nea@aﬁal° i%ﬁBzr% 22%
sol utjon of comnound 1885 68nofiife (-0 HuldEp: 054, 0.0775 mmole). The

reaction mixture was stirred at room temperature for 24 h. After filtration, the filtrate was
concentrated and the residue was dissolved in H,0/CH:CN/TFA (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'-Br), 570 (M +H"), 572 M +

25 H'+2)

1.1p Synthesis of Compound 14a. To a suspension of Compound 13a (48 mg, 0.10 mmole)

in dichloromethane (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

30  temperature slowly and the stirring was continued for additional 30 min. To the reaction
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10 in dimethyl fonnam de (500 | Q was added pi peridine (100 gL) in one
portion. The m xture thus obtained was stirred for 20 m nutes at room
tenperature. The solvent were renoved on the rotovap, and placed on
the high vacuumfor 1.5 h. The residue was take up in the m ninmal
anount of dichloromethane (100 gL) and hexane (3 nL) was add to the
solution, a W2087/03%54 d crashed out of sol uti on whi chPEEES246/0878¥3ed
off and dried (6.7 ng, 96.7%. MsS 15 (ES) 470, 890.1 (MtH+), 912 (M +
Na+), 928 (M +10. 1.1z Synthesis of Conmpound 17b. Compound 17b was

pr epar ed ;a6 5ciid1eempday Ao, Calmiytethy kfedidorind566 e, 8180 mmot) V5

ESI 947 (M + It 1 th a G@ij'ﬂ)&@ d 17
\(Nas )pr epé‘?‘dt(é&”%{jsovﬁlééﬁ' ]1.5881%‘215% gscf) i3 te@%ﬁ%@%@g@: %ngnSﬁ% yi el %n LC (I\a/IS

(ESI) 10 1}50[(%@@1#% dlichlgel vﬁmtzs%sm@aml 1@%6%@@%? elupg) 198Ut i on of
Co d | &do 3HY. 005
mpoun E]g?PLH‘% 8%%%309%(1% I%Mﬁ@ﬁhd)@ﬁrgnqgndw%m F)SA6IE, 3G,

mol e) ||tit in one

PyBOP5( 3287 mgm)os 007341t UE), 31‘8@)43192)(%6%)?' 38i44d épr 8P y‘}m(ﬁsﬂﬁéwﬁ%édd( 1 gL).
The mi xt i Ztlwg ﬁf%% t}eg{) tllHj a8 QY8Y,10.abs, a) ) JrRPICOEIBSaL U

The sol v enoved ‘on t e rotovap. The residue was purified by
Prep | TPZ@ §H)i el d a beige solid (2.6 ny, 38.7%. M (ES) 470, 1431

(M+ 1-11), 1453 (M + Na+), 1469 (M+ ICQ WD

2007/ 038658PCTI 1JS20061037793 1. 1cc nt hesi s _af 18b To a
sol ut i on 1df_SyatpsinafGompound Hby Ti Hﬁsusﬁe"‘é‘é’?g‘}% %13%4%@(6)!7und 3in 5%
met lhaq;@ol ]%rﬁbtl)élj Eg\&i&lﬂlfr&ﬁaﬁahamanmﬁ&& apMefl 4wﬂroehawd$urdﬂ8me Eﬁ% m&;;t”f@l 00;16
nmol e) an iped was
stirred at%der)é’éﬂﬁl?ﬂé?%'é‘f‘%@ﬁfr'@(g @Pﬁmﬁeﬁm e so é@ﬁ{t&ms e\r/[gpol%;t ed and
the resi dyfn RBerBuPkid ditrg vancoativd quidexpma ahi Ve sofveit vias evaporged A

f t d i d
e ompouna tigeae gy ey lel G b€ uf bl S8 sl fog‘j“tfzséa"f‘hﬂ +12).

1527 (M -n lthlorbmditihe Bymt)Yvad t@hmeacwﬁpbwawq%dde% BecddY'ut i on of
Conpound e i@ (EORBDIEMAle,(28 15).ny,
0. 009 m%‘l‘%‘)‘)ﬁ%ﬁ%g%}g %1@ g‘?&pm%kiﬁ)gr onet hane( (:85@5 nL \?vere added
HBTU ( 3. 7rhemnixt@s 009abiainadotas ytinsh el rpEampesture gyernight g T mi ®). The

i Xtur e LS ORLAMIRE i ShipliRd bAHPLOGITUE BRI BAYiE suowmi ght. The
sol vent was o) and the re

chr onat ogfparpm(mgfﬁl\’%ﬂﬂ 7 Ohangapeiopittilf 2 %%“%tﬁﬁ‘tvﬁglﬁgpe B %h%%@%ﬁgltl%ane as
el uent tq_:;g;@q@@q,d.%l@mpmﬂp{&ﬂd as an oil (4 nmg, 30%. LC

20 -

1.1r Synthesis of Compound 14c. 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 mmale) and
triethylamine (22 pL, 0.16 mmole) at { °C. The reaction mixture thus obtained was stirred at

room temperature for 18 h. To the reaction mixture was added N-Boc-N,N'-

25  dimethylethylenediamine (94 mg, 0.50 mmole) and the stitring 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 (EST) 490, 570, 684 (M + H* - Boc), 784
(M+H",805M+ Na"), 722 M + K

30
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15 M5 (ESI) 1532 (M+H+), 1554 (M¢Na+), 1570 (M+K+). 1.2 Synthesis
met hodol ogy for duocarmyci n-contai ning peptide |inker w thout

sel fi mol ati ve spacer 20 WD 2007/ 038658PCT/ US2006/ 037793 1. 2a
Reaction A: To a suspension of Al kylating core 7 ng in 2nL of Ethyl
Acetate was 5 passed a slow stream of dry HBr gas until a clear

sol ution is fwarnexhsssks ch t ook approxi mately 15 mi nut epcT/keosngast i on
m xture was concentrated and dried overni ght under high vacuum 1.2b
Reaction B: To a suspension of the bronmo nmethyl seco conpound

prepared i Il ' RV Q54 es) and
5-Nitro belgggshﬂ aqﬁoég?ﬂé%xyl |5§M§§?w§g4ﬁ%é’égg%ﬁﬁf)8§af Hljgstr%l ei%“l owed
to stir fduflvgroaestie arid (Fenly Aidsthe mixturs was stiredtat noem yearertatverforiddeul argt hy |
acetate ap | ' | Qo

ShoBiiiaf@ to dmgss%d@% pl%eluc@Fﬂ Y 0hFHR] Re B gtr@%l&@@wfﬁ%ﬁ ca

after three extractions wt eth%é ace er si
P

gel usi ng PREBRIDARYE RwrditiodasP g puemo B4R §2.64E0PDTRE f5r BB was
confi r ged (DYLVBSE . IP6.C. 7oV 31y, 3336, 3), 3.h1-3.853(115@1%5‘;?1!2?14.4@'%11}3‘?‘& 49~ OH was
prot ect ed ¥S|£g nethI gl i razi ne carbonyl chloride éﬁ n&, 0. 054
nanbl os) (6 1Bht-ohaM 6B i k1 (95 BSOS (abt) B9t (LI Rb3E0 51101 or 2
hours. Theo.pr @es/cin) w@s LUMBIESS6taveHN 63 (geNa'gol unm chr omat ogr aphy
and ldentified by Mass Spec, M5+l =654 5 1.2d Reaction D. Reduction
of Nitro group was done by hydogenol ysis over Pd/C in DCM MeOH (2:1)

u nder 40 RSt SPrdiresid 6f Crimputreld 5b. THempuoiisd tvav@spatadlat éxvatbedutdvd foe .
FITTrabe compound 154 in 100% yield. "H NMR (CD;OD) § 2.69 (s, 3H), 2.76 (5, 3H), 2.83 (bs, 1H),

3.01 (s, 6H), 3.08 (bs, 1H), 3.24 (bs, 2H), 3.42 (m, 2H), 3.63 (bs, 3ED), 3.74 (bs, 1H), 3.91 (s,

3H), 3.92 (m, 1H), 4.40 (bs, 2H), 4.57 (bs, 2H), 4.71 (bs, 1H), 7.22 (bd, 1), 7.36 (s, 1H),

7.56 (s, 1H), 7.59 (d, 1H), 8.04 (bs, 1H) ppm; LC-MS (ESI) 490, 526, 640 (M+H", 678

(M+K™H.

15
1.1u Synthesis of Compound 15¢. Compound 15¢ was prepared as described above for
Compound 15a in 100% yield. LC-MS (ESI) 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
20  Compound 15a (10 mg, 0.014) in dimethyiformamide (200 pL) was added triethylamine (6

1L, 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% methanol in dichloromethane, 2% methanol in dichloromethane, 3%

25 methanol in dichloromethane and finally 4% methanol in dichloromethane as eluent to give
the title 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)
30 in DMF (0.35 mL) were added Compound 5 (3.8 mg, 0.0056 mmole) and DIEA (2 pL, 0.011
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concentrated and dried under high vacuum The product was confirned
by mass spec analysis M5+1 = and carried out to the next step w thout
further purification. 10 1.2e Reaction E: To a solution of above
conmpound (18ngy, 0.024 mwbles) in MeOH DCM (2:1, 3 nlL) was added
Frnoc-Val -Citruline (29 ng, 0.06-mbles) the resultant m xture was
stirred for Wbmmadeess until all the acid dissolved. »oTaBR0sds0G

nol es of EEDQ was added and the reaction m xture was stirred in the
dark overni ght The reaction m xture was then 15concentrated, rinsed

with dieth nd .t he, r.esi due,. rev ase Prep
LG 1o o e gt e Gpf B VSR an B eyl S i
1103. 1. 2fvaReachirgel dad thPepidot eatpudfiedddy ﬂEmEbropmtogremitflongﬂl@rwmﬂvvas done

usi ng 5% 0|r of the
reaction ?r?g urhgﬁo\?vas c?‘loh"mm%eu%tﬁ%é? vgﬂlé\ﬁﬁ%%p &gﬁ ﬂlﬂg%g W th
di et hyl e#§éx L%@ﬁiﬂwﬁddﬁ?ﬂﬁﬁéﬁ),ﬂ)%ﬂsl%s@( pec, M5+1 = 880 and
M:K= 919 1.2g Reaction G To a solution of the free amne in DM (1.5

nm.) prepared in step F was added Mal -iPEG)4 NHS- est er é, 20 ng) and
the react iLdx Sypthesisod Campoupglocs Gpmpourg 16¢yess pigpried 98 fesetiogh21o8F obwed by

purificat ceRpsuBY e61SiR 5 A?ﬁﬁl Rrens HinGogave, 121 8MBHOf 1258 M%Idyer al |

yi el d, beginning from Al kyl ati ng core) which was confirnmed by nass
spec Ms+1 = 2178, MtNa = 1300 and M+tK = 1316 1.3 Synthesis of Peptide
Li nker comjiygahtekiswk Chmpoubdil A4S To e scdutD of Bmgroidid-16a (83712, DTS ok o

ONHO Q8 Ho, m'_&mghylknnamu!!'e (500 pL) was added piperidine (100 uL) in one portion. The mixture

thus obtained was stirred for 20 minutes at room temperature. The solvent were removed on

the rotovap, and placed on the high vacuum for 1.5 h. The residue was take up in the
minimal amount of dichloromethane (100 pl.) and hexane (3 mL) was add to the solution, a
white solid craéhed out of solution which was filtered off and dried (6.7 mg, 96.7%). MS

15 (ES)470, 890.1 (M+H"), 912 (M -+ Na*), 928 (M + K.

1.1z Synthesis of Compound 17b. Compound 17b was prepared as described above for
Compound 17a in 95% yield. L.C-MS (ESI) 947 (M + H")

20  1.1aa Synthesis of Compound 17¢. Compound 17¢ was prepared as described above for
Compound 17a in 95% yield. LC-MS (ESI) 1015 (M + H')

1.1bb Synthesis of Compound 18a. To a solution of Compound 17a (4.2 mg, 0.005 mmole)
and Compound 3 (2.64 mg, 0.005 mmole) in dichloromethane (1 mL) was added in one

25  portion PyBOP-(3.7 mg, 0.007 mmole) followed by diisopropylethylamine (1 pL). The
mixture thus 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 (ES) 470, 1431 (M + H"), 1453 (M + Na*), 1469 M + K"
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I _-I PA/ OCM DI PEAH 0 HH2N'-N-A- 0 MAL-dPEGA-NHS The ligand can be
| i nked to PEG and peptide |inker by the synthesis shown. The

synt hesi s of

I ntermedi ates and | i gand-drug conjugate having a peptide

l'inker where the 5 drug is Tubulysine A is shown hereinabove. This
basi c nmethod may be used with other drugs. WD 2007/ 038658PC
T/ US2006/ 037 PaB0a7/0Bgégfer i di ne/ Mat el m de- PEGA- NHS est er PCOUSIPHETE r NH

u") 0ID Wt:

CN OH

1.1cc 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 HETU
(9 mg, 0.0046 mmole) and DIEA (1.4 pL, 0.0046 mmole). The mixture thus obtained was

stirred at room temperature overnight. The solvent was evaporated and the residue was

5  purified on semi-preparative HPLC with 10 mM ammonium formate and acetonitrile as
eluent to give the title compound as an oil (1.1 mg, 30%). LC-MS (ESI) 490, 526, 1488 (M
+HY, 1527 (M +K)

1.1dd Synthesis of Compound 18¢. To a solution of Compound 17¢ (6.5 mg, 0.0065
10  mmole) and the Compound 3 (5.5 mg, 0.0097 mmole) in 5% methanol in dichloromethane
(0.5 mL) were added HBTU (3.7 mg, 0.0097 mmole) and DIEA (3.4 pL, 0.0194 m mole).

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 30 %

methanol in dichloromethane as eluent to give the title compound as an oil (4 mg, 30%). LC-
15 MS (ESI) 1532 (M+HY), 1554 (M+Na'), 1570 (M+K).

1.2 Synthesis methodology for duocarmyein-containing _peptide linker without _self-
immolative spacer

20
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0 WO 2007/ 038658PCT/ US2006/ 037793 51.4b Synt hesis of peptide-Iinker
conjugate 112 10 15 WD 2007/ 038658PCT/ US2006/ 037793 | Ac Synt hesi s of
peptide-linker conjugate 113 H Fsl NYCININ m1iNC) n O

1Fnoc-Val -Gt - OCHJECCNEA WD 2007/ 038658PCT1US2006/ 037793

WO 2007/038658 PCT/US2006/037793
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1.2a Reaction A: To a suspension of Alkylating core 7 mg in 2mL of Ethyl Acetate was
5 passed a slow stream of dry HBr gas until a clear solufion is formed which took

approximately 15 minutes. The reaction mixture was concentrated and dried overnight under

high vacuum.

1.2b Reaction B: To a suspension of the bromo methyl seco compound prepared in step A

10 in DMF was added EDC (10mg, 0.054mMoles) and 5-Nitro benzofuran carboxylic acid
(12mg, 0.054 mMoles) and allowed to stir for 6 hours. To this reaction mixture was then
added ethyl acetate and brine. The combined organic layers were concentrated after three
extractions with ethyl acetate. And filterd over silica gel using MeOH/DCM with increasing
amounts of MeOH The product was confirmed by Mass Spec, M+1 =530

15

136



EXAMPLE 2: Synthesis of 6-Menbered Hydrazine Linker Conjugates 2.1
Synt hesis of a 6-Menbered gemdi net hyl hydrazine |inker conjugated to
a duocannycin derivative cytotoxin 2.1la Synthesis Schenme for Conpound
109 i Cbz--N NCPI, HOAt HVeOHHNH OHCbzN- N- BocN- N-Boc N-net hyl Il Boo
hydrazi ne 2. 1b Synthesis of Conmpound 110 To a suspensi on
of Cbz- di net d 20ed0agssne (1g, 3.98 mvbles) in 30 nL of DR RisHETE- 15
bath tenperature was added MOAT (catal ytic, 0.25 equival ents), DI PEA
(2.8 nL, 16 mmvoles) foll owed by 2- chI oro-1, 3-di net hyl i m dazol i di ni um

hexaf | uor ha on
m xture wgsgt hen ngﬁé% &%fﬁﬁ/ét?ﬂ éﬁl&gm R;'lg’%p}rﬂzw cartbo?y & Ior%ﬁ‘k“
reacti on e Wéﬂl\ﬂelgs)all ?I@‘J\BGN% @)Osﬂalkllyba)@hﬁl agﬁpyraltne (o) foeab@rrat ure.

To the reagd hoficiastoufified by sABARHch R ik \1@%&11@% | m)
and extract eic’i ch Igg/l‘3 bﬁs Qéi%ér%am c&%h%g%ﬁp I&ﬁg& V\ge?er and
then withMP éatﬁéffat ed sol ution of sodi unbi carbonate foll owed by wat er

agai n. 5The organi c phase was then concentrated and purified by silica
gel colum h Jn r I n r of et cetate in_hexanes to

gi ve 860 Wée D %éﬁ‘t?tg‘b‘%?‘l}\%ﬁ% Pu“&éﬂ‘t@%hﬁ%‘iﬂ"%%"e& ekl = 380
and MrNH4 DﬂNBDIBOHThe) aldar 4p PEE femmgugrmmroaaa wWa filydndihe Gmbrl yti c
hydr ogenat, | |ve C nd 108 whi ch was
confi rmd%@g%@%&&%f@é '%derquéwac Ition eé’fo Ig'&s i@%‘%?%ﬁ%,gpeﬁ. 1 nmol es)
in 2 nmL DaxywadiSaddedd chriigg owi ts dheaex gbnwvitiont foftheOpunifioaiiod. 108 (60 ny,
0.25 ngoles) in 8nL of DCM and the reaction

1.2¢ Reaction B! 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 the reaction mixfure was stirred in the dark overnight, The reaction mixture was then

15 concentrated, rinsed with diethy] 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 DMF for 10 minutes. Concentration of the reaction mixture was followed by rinsing the

20 solid residue with diethyl ether. Product was confirmed by Mass Spec, MS+1 = 880 and
M+K=919

1.2g_Reaction G: To a solution of the free amine in DMF (1.5 mL) prepared in step F was
added Mal-(PEG)s-NHS-ester ( 20 mg) and the reaction mixture stirred for 1 hr.

25  Concentration followed by purification reverse phase Prep HPLC gave 2.8 mg of (11 %
overall yield, beginning from Alkylating core) which was confirmed by mass spec MS+1 =
2178, MtNa = 1300 and M+K = 1316

1.3 Synthesis of Peptide Linker conjugated with Tubulysine A
30
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m xture was allowed to stir for 2 days till all the starting materi al
had di sappeared. The reaction mxture was filtered through a short
silica gel pad and then concentrated and purified 15 by reverse phase
Prep HPLC to give 4.2 ng of Compound 109. This was identified by Mass
Spec M+l = 740. Boo Deprotection of Conpound 109 was done with pure
TFA for 20 mwaueessssss gi ve Conpound 110. The product wasU$0@nsi7dsi ed
by Mass Spec, Mrl = 640. WO 2007/038658PC T/ US2006/ 037793

C/ AcOH DCM 1/2 hrs /4 111 2. 1c Synt hesi s of Conmpound 111 5The

Mal - PEG Acet ophenone and conpound g 10 . 005 @m)l $ were

conbi ned concentr at e@oaune._drt ed, 0y Ai (g ,gh,NLanJﬂm To this
m xture was added a 1 nL of 5 % asetic m%? ol utiwwn prepared a day
earlier and dried over nol ecul ar sieves. The fornatlgmmoémhydrazone
was conplete in I%ss t hen gn hour. After vlvhich the regction m xture
was concentrati i i ed reversg‘i%se Rr gp ki (anmmoni um
formate Ph = 7) W P\O}\A Nﬁ MAL-dPEG4-NHS A A~

The ligand can be linked to PEG and peptide linker by the synthesis shown.
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10 give 2.8 ng of conpound 111 (60 % yield). The product was
identified by Mass Spec, M5+l = 1129, M+ NH4= 1146 and M+K = 1168 2.2
Synthesis of a gemdi nethyl 6-nenbered hydrazine |inker conjugated to
a tubulysin cvtotoxin 15 WD 2007/ 038658PCT/ US2006/ 037793 Simlar
met hodol ogy as shown in Exanple 2.1 can be applied for the synthesis
of a 5 gem nao Miwmdskyy| 6- menbered hydrazi ne |inker ceopues®dsmésth a
drug such as tubulysin Ais shown. 2.3 Synthesis of a hydrazine

| i nker conjugated to a duocarnyein analog 10 To a solution of the
brono net hyl seco corrpoun@ (0.074 mwles) in 3 nL DM was added the
5-actyl indol e-2-carbo Idelte (30 ng, O.1isnmdduces) and EDC (28 nm,
0.15 5 mvol es‘3°°8 d the re§ |ng m Xt ur egypg,sirred overnight. The
reaction m xt f oc and pu silica gel

chr omat ogr dph SI ny 50 Tt ngyce,{,gg rrg (74 %yield) of
product which was confd rrmed by nmass spec To a
solution of the conpound synthesized in step C | n 5 nag\ﬁ:l\/l and 300
pl ally' al cohol was added nethyl piperaziner onyI hf\o
ng, 0.11 m Mol es) ramgopyri di ne ; o E H

dee (22
Boc—N I
e ::/1

1. TFA
DCM, TEA

H
Fmoc—;?\gNO\IO\n/ o

\(YO
0
H )j\)
N
° e
::&
1. Dlethyi amlne
2. DCC/ DIEA/ DMF

The synthesis of intermediates and ligand-drug conjugate having a peptide linker where the
5  drugis Tubulysine A is shown hereinabove. This basic method may be used with other

drugs.
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10 44 pl. The reaction mxture was stirred at roomtenperature for 5
hours. Concentration followed by purification by silica gel
chromat ography using 5 % MeOH DCM as el uant gave 48 ng of the desired
product (73 %vyield). The product was confirnmed by Mass Spec. Mtl =
650. A solution of the above compound (8.2 ng, 0.012 mmol es) and
Mal - PEA- 15womis7azsesse in 5 % acetic acid i n anhydr ouscD@dosasr73
stirred at roomtenperature for 20 mnutes foll owed by evaporation of
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
2007/ 038658PCT/ US2006/ 037793 2.4a Rate of cyclization of a dinethyl
6- nenber ed4 thagtd i @eptidnlorder conjugate 111 A duocar nyci n anal og conj ugat ed
to a dinmethyl 6-nmenbered hydrazine |inker was 5i ncubated in buffer at
pH 7.4 for 24 hours and the generation of cyclized procgtﬁlngt resul ting
Ijr omcyclizati oré&&f t he hyh%réazicgm/agli nker, thereby r a’s—&ng ”];hra?e
uocannyci n agg | pgydrsessed fover ti mgy.con 10 8 '
amounts of cyeDi ‘ed e S-dle Néedmc' ,@ﬁ’our%—d@@l—h?.&
i ndicating the or m of* 6- nentyer eé’m azine |inker exci bits a

relatively sl ow rate of cyclization. 15 2.4b Rate of cy&%™ation of a

gem di met hyl 6- menber gdstnedr azi ne |inker A duocannyci §_engl og

conj ugated to a gem gyl we{menberedsynaziae "“’Ws

i ncubated i n bufferab t he_generati on aofwt 'ggg@pr oduct
resulting from cyCT‘szati Bn“f the hydrazine Ii nkeTN,*)t her @by r el easi ng

free duocarnycin anal ogl,FmWV\@a&"_gﬁgD%ﬁéed

Q
0/ HaM .?O
=( C NH

£ Jo

,0 © Ogmnb’@’“f‘ﬁji?muc
Q

l Piperidine/Maleimide-PEG4-NHS ester

J Hap©
= NH
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X o 70 up . 0
AT g ol e el

111

10
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20 over time. WD 2007/038658PCT/ US2006/ 037793 Wth the 6-nenbered
gemdinethyl linker, the cyclization reaction was quite rapid,
proceeding to conpletion within a few m nutes. Thus, the rate of
cyclization for the gendi nethyl 6-nenbered hydrazi ne |inker proceeded
at a nmuch faster rate than that of the 6- 5 nenbered |inker that did
not contai n ¥E2007&%84688 net hyl noiety. EXAMPLE 3: Synt h&@§TAS538¢6/037793

5- Menber ed Hydrazi ne Linker Conjugates 3.1 Synthesis Mthodol ogy for
Conpound 4 Cbz- DMDA-2, 2-Di net hyl mal onic acid (1) 15 To a
solution of of 2,2-Dinethyl-mlonic acid (2.0 gm 0.0151 nol es),

Thi onyl chloride (1.35 m, 0.0182 noles) in THF (15 M) in a 25 nL
flask equipped with a stir bar, tenperature probe, and refl ux
condenser was added a drop of DMF and the reaction m xture was heated
to reflux for 2 bra then cooled to roomtenperature. This reaction

m xture was 5 transferred to drop wi se to a solution of Cbz-DVDA (4
gm 0.50182bSmithesis ofpaptiderlinkenconingeiend? (4 | 0.0287 moles) in THF (5
m) at 0 C and was strrred for 30 mm at this tenperature. The sol vent
was renpoved in vacuo and the residue dissolved in IN HGl (50 nl) and
extracted with DCM (2 x 25 ml) gofiie conbi ned or ganig= éAy‘érs wer e

extracted with IN NaCH (2 x azﬁn’ﬁ/i and t hgncerbi ned "Fayer

were acidified (pH<l) with ¢ & extwachgt °10 Bt 0Ac (2 x

25 m), dried over My304, fil concentrat ed i

off-white sticky solid, 3.44 gm 68%yield. Conpound 4 ¥&$%confirnmed

by mass spec: nilz 337.0 Mr 11+ HPLC retention tinme: (. .cBfemn (Mmass

spec) 15 Cbz- DVDA- %N -GEg%rret hgl gral on|1(;Am,an;,do|&Aﬂm].net rﬁ“i 'razr re (2)
HN '| acit/EDC/TEA N

M -
N0 N 7 -
NS oo

vacuo to an

2. TFA )

l Fmoc-ValClit-OH/EEDQITEA

H2N~(O
NH
N COZM%' Q H /( n
g HN H ~r N “Froc
SAAe HORNE RN
M o
l Piperidinefaleimide-PEG4-NHS esler

HaN 0
NH

COaMe /r Q
P @l LI oy e
N N \,—-g, } o
0

10
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To a solution of Conpound 1 (3.0 gm O0.0089 noles), Thionyl chloride
(0.78 m, 0.0107 noles) in THF (25 m) in a 50nl 3N REF equi pped with
a stir bar, tenperature probe, and reflux condenser was added a drop
of DVMF and the reaction mxture was refluxed for 2 20 ins then cool ed
to roomtenperature. This reaction m xture was then added dropw se to
a sol uti on ofwdBacrHbsset hyl hydrazine (1.33 gm 0.091 woiespsasdss

triethylamne (3 nm, 0.0215 noles) in THF (25 m) at 0 C and stirred
for 30 mm The sol vent was renoved in vacuo and the residue dissolved
in Et0Ac(50 m), dried over MgSH4, filtered and concentrated in vacuo

to a brown oil. The oil was dissolved in EtOAc and purified by colum
chromat ography 25 (100% Et OAc) resulting in 3.45 gm 83%yield of a
clear oil. Conmpound 2 was confirned by mass spec: nilz 465.2 [M+ 1]

HPLC rétention time: 3.97 mn (mass spec) DVDA-2 2-Di net hyl mal oni c-
Boc N - net hyl hvdra2| ne (3) 30 To a solution of Conmpound 2 (0.5 gm

0. 0011 nol. d80nket qonjvasie HiIdded 10% Pd/ C (15 ng) and the
reaction pl aced on a Parr hydrogenator for 30 m nutes. The catal yst
was filtered off and. $iltratg concentrated in vacuo to a clear oil to
yi el d Conpou gm . F{)uct wﬁ%‘(% flrneﬁ‘nyl\/R(III
CDC13): 8 1. i%}%ﬁj 145 (s, 313) 2.8 § 16 (s, 3H)
4.64 (m 1 06{, % NVR (1 3C, ‘%ﬂ;{\l ’?@57 35. 15,
35.58, 36.66, 47.0%, 48.51, 81.11, 155.17, 173.56 76.24 5 10

Synt hesi s of Conpound 4 To a 15 M RBF equi pped with a stir
bar, was conbi ned Conpound 3 (50 ng, 0.1513 nmmlies) . PNPC. 1918 (20
ng, 0.0315 nmoles) and DCM (5 nl). Theé"gol utioniwas stirred for 30
m nutes, then triethylamne (25 uL, O. T 94 mol es) was added and t he
bri ght yeI | ow 15so0l uti on was sti rreq1ch /adﬂd" ﬁ o The \s(od"utl on was

concentrated in vacuo to a yellow oil %‘X
N N
° mc Hb
0

1. Piperidine
HzN ?0

. ?‘iﬁgn \[Aoﬁ,ﬁﬁ,\,m
“TRTISTATIN

@*FV

10 113
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purified by colum chromatography (100% DCMto 1:1 Et0Ac/DCM to

yi el d Conpound 4 as an off-white solid, 22 ng, (84% . Product was
confirmed by mass spec: mr 825.7 [M+ 11+ HPLC retention tinme: 7.65
mn (mass spec) 20 3.2Synthesis of an anti body-drug conjugate having
a 5-nmenbered hydrazine |inker WD 2007/038658PCT/ US2006/ 037793

Thi s schene XMEWe8¥k es t he conjugati on of an anti bo#¢T/UR0/037793

| i nker-drug conpl ex. 5These net hodol ogi es are well known in the
pharmaceutical art. Exanples of other reactive sites includes

mal ei m degx AREPIGRD 4yl i€ 51 0MERAbirbd Al rafifie BinkbO@Ghigateli Ol S t hat react
with disulfides on a Ii1gand, hydrazides that react wth al dehydes and
ket ones on a |ligand, and hydroxysucci ni m des, isocynates,

i sot hi ocyanayatesisyid 6andiyidred don-tifathylRaatinairikér Biifudatd 6 DdtbcMRydn

i gand. 1Q EXAVPLE 4: Synthesis of Disulfide Menbered Linker

Conj ugat e SEEFERIORE e/ 4- - - - - - ...--SH
5
2.1a Synthesis Scheme for Compound 109
| F 1 Q | 9
Cbz’N)%LOH CP, HOAt Cbz’N)%Llf—“—Boc MeOH  HN T_H_Boc

N'-methyl

B .
oo hydrazine 107 108

{PNPC-1918)

o HN
HH Q
- Boc—N—N }\\ o
TEA N
DCM !
109

NO,

25 minuies

COsMe
— ._.——CI
1 ON% OMe I
Boc\ﬁ,Nm)(NJ\o N)IQ TFA/DCM ™
o |
Q (9]

- 109 110
10

2.1b Synthesis of Compound 110

To a suspension of Cbz-dimethyl alanine (1g, 3.98 mMoles) in 30 mL of DCM at ice-
15 bath temperature was added HOAT (catalytic, (.25 equivalents), DIPEA (2.8 mL, 16
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| aldrithiol-2 MeOH 0 RR HOA2CS"- Ss- NC DDT, PBP, pH 7.2 Scheme
2 153 WO 2007/ 038658PCT/ U52006/ 037793

10

15

WO 2007/038638 PCT/US2006/037793

mmoles) followed by 2-chloro-1,3-dimethylimidazolidinivm hexafluorophosphate (CIP) (1.2
g, 4.4 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 exiracted 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 concenirated 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 mI, 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.
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| 1) C0C12, EtaN, CH2C 2 2)10, Et3N, DVAP, CH2C12 ORLRR2 4HO
4.1a Synthesis of Conpound 1. To a flask containing PRai (3.88 g, 20
nmol e) was added triton B (40% solution in nethanol, 1.08 nm., 0.25
nrnole) and tert-butyl acrylate (3.62 nm., 24 mole) followed after 15
mn. The m xture was stirred at roomtenperature overnight. 5 The

m xture was @meenesesst ed in vacuo and the resi due wasPEOPsDG6Esr745y
flash chromat ography on silica gel with 1 % nethanol in

di chl oronet hane as eluent to give the title conpound as an col orl ess
oil (2.35 g, 369%. 11-INWVR 8 1.45 (s, 9l-c&gme 2.5 (t, 2H), 3.65 (m
18H). 10 4.1b Synthesis of Conpound 2 a'SEJI ution of Conpound 1
(1.17 g, 3.6 mole) in dichlorgngt hane ) wer @Madded
triethylamne (532 uL, 4 ul chl oride (309
u.L, 4 nmmole). The m xture thus pbtlai ned wag-gt xred at room

terrper at ureyoverni ght. The sol vent was1?d/a}90r aPed and the residue was

purified bylflash chromatogg on silica gel with 1 % nethanol in
di chl or onet h3 as eluentp to giye the title conpound as an 15yel | ow
oil (1.3 g, 899% 0ol h A3 %co%l)m[ﬂz.% (t, 2H), 3.07 (s,
31-1), 3.62-3.70 (m V4H) ,H3.76 (m 2H),'4.37 (m 2H). 4.1c Synthesis

of Conpound 3. To a sdl ution of Conmpound 2(1.3 g 3 25 nunole) in

et hanol (10 nlL) was added sodi um azi de (423 ng, og\)e. The

m xture thus obtained 20 was refl uxed overnight. T S Iv

evapor at eclzl;‘é}}m @MHe\ng/ngO y f Il a aph

silica ge] h % nmet hanol in dichl N t e the
title conpund as an yellow oil (1.01 g, 0%011 1 NI\/RBHfﬂ

911), 2.50 {t, 211), 3.40 (t, 211), 3.62-3.73 (in, 1611)°

11

2.1¢ Synthesis of Compound 111
3 The Mal-PEG4-Acetophenone and compound 110 (3mg, .005 mmoles) were

combined concentrated and dried overnight under high vacuum. To this mixture was added a
1 mL 'of 5 % acetic acid solution prepared a day earlier 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

10  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

2.2 Synthesis of a gem-dimethyl 6-membered hydrazine linker conjugated to a tubulysin

cytotoxin
15
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25 4.1d Synthesis of Conpound 4. To a solution of Conpound 3 (470 ny,
1.35 nmmol) in ether (5 nL) containing 1120 (25 uL) was added

tri phenyl phosphine (391 ng, 1.48 mmole). The 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 % net lwaombrussssdi chl or onet hane as el uent to gi vectlsoksobires
conpound as an yellow oil (325 ng, 75%. 111 NVR 8 1.45 (s, 91),
2.24 (bs, 211), 2.51 (t, 211), 2.91 (t, 211), 3.56 (m 213), 3.63-
3.66 (m 121). 3.72 (m 213). 4.1le t hesis of Conpound S. To a
solution of 3-nmercaptopropionic a (1.22 g, 11.5 5mole) in

met hanol (10 nL) was add®3%af drithio (3.78 g, 17.25 mmole). The

m xture thus obtained vva@sﬁ t om tienperature for 3 hours.
The sol vent was evaporedand thel s purified by flash
chromat ogr aphy on silica gel vxlltt\gr A)et hyl acetate in hexanes as
eluent to give the title co ound as a 0|I (2.44 g, 98%.NVR 8 2.8
(t, 213), 3.05 (t, 211), J6 (m 213), 8.48 (m 113).

10Conpound 5b: 111 NWMR 8 15*4\30*(261; 3H) (m 1H), 2.76.(m 1H),
3.40 (m 111), 7.17 (m 111), 8.45 (m 1H). 4. 1f

Synt hesi s of Conpound, 6. 34 Neﬁﬂ?ﬁ laenzot h| liumiodide (1g, 3.6
nmol e) was 15di ssol ve % algueous sol uti on (10
m.) and the nixtuf&Na Tl r°r or 06 so C then acidified
with 6 N hydrochloric acid aqueous solation to |pl34 and extracted
with diethyl ether. The ofgani c ljayer was dg@ﬂfcbver Na2504, rotary
evaporated in vacuo and itsheorestgludy@d® ved i n nmethanol (10 nl)
and conpound 5a (776 ngmolgulg sipe Ie)° was added m xture was
stirred at roomtenperature for 1 hourRO mxtul0 s 20
concentrated to dryness _ang ”lﬁﬂ%fs d:.zﬁéz(%gaﬁfl )Pfl ash

chromat ography on_sili c@n N{M t hane as
el uent to dfov]m%\/ﬁ’l\m ~“Conpoufd as a yel | ow gf rrg 559 .

| HNMR 62. 85 (e 211)°, 2 95 (m 511), 6. 64 (m 213) 7 3 (m 111), 7.4
(dd, 111); M5 (ES) 24fF Y:Mhkthlow, 8ok M-,y Conpound
6b: IHNVR 8 1.35 (d, 1), 2.48 IF'), 2.92 (s, 311), 3.02 (m

251H), 3.34 (m 1H), 6.%2 (m 211%, 7.28 (m 111), 744\(@;: 113): M

(ES) 258 (Mr111). i
o) , : o q )‘J)
QN-CHZCHZCH?NH\ 4oy D/KN,NI?(TJLO{ )5 "\(l
0 o 4

Similar methodology as shown in Example 2.1 can be applied for the synthesis of a
5  geminal dimethyl 6-membered hydrazine linker complexed with a drug such as tubulysin A

is shown.

2.3 Synthesis of a hydrazine linker conjngated to a duocarmycin analog

10
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Conmpound 6¢: NVR 8 1.45 (s, 611), 2.70 (s, 211), 2.93 (s, 311), 6.62
(m 2H), 7.24 (m 111), 7.51 (m 111); MS (ES) 272 (MW, 294
(MtNa+), 310 (MtCO). 4.1g Synthesis of Conpound 7. To a solution
of Conpound 6a (28 ngy, 0.115 mmole) in 30 anhydrous nethanol (1 nl)
was added acetyl chloride (13 uL, 0.173 mmle). The m xture thus
obt ai ned was Y} 100%8¥5%t room t enper at ure overni ght. TRETHBINSERTY3nas
evaporated and the residue was purified by flash chromatography on
silica gel with 10 %ethyl acetate in hexanes as eluent to give the
title conpound asaan oil (2 Me 8399 . |11 NwBmBs2. 08 (m 2H), 2.93
(s, 311), 2.98dms 2H),, 3. 7@ ks, 3H), 6.63,) 211), 7.28 ¢m 211)
—286—¢ Mr

7.40 (m 211): (296 (MK+H—5€onpound
d 311) “2T48(m 1H), 2602(s)HI,J2:93 (m 1H),

7b: IH NWR 8 @
3.35 (m 1H), 36%‘ 6.62 (m 211), 7.26°(m 1iH), 7.44 (m
111); MS (ES) Corrpound 7c:NVR 8 1.42 (;5,4611), 2.66 (s,
211), 2.93 (s,NH i 3. : 311), 6.62 (m 2H) .24 (m 111),
7.51 (m 1H) NHH+)HN_@O§_/(‘B&I>%‘4)/_,§ 10 (l\/HrK+a 4. 1h
Synthesis o oun o a sobkut pon of Conpounde7a (24 Trg, 0. 093
mol e) in phl or omet hané (1 nL) were added triphosgene ( 28 nm,

0. 093 mol e) and triethylamne (37 pL, 0.28 mmole) at 0C. The m xture
was stirred for 1 hour. The m xture was 1500ncentrat®ﬂo dryness and
the residue was used in next step wthout further purj¥f¥gcation.

The crude material was_gP#s8l ved im—di & 0 rr_e\t—tfaﬁre((_pl nL) and the

Compound 8a (35 ny, Oy Ie) nd DMAP (23 ng, O.190 mmole) were
added. The m xture th%i stirred at roomtenperature for
overni ght. The solv has va’ ated and the residue was purified by

flash chromatograp n silica gel with 1 % methanol in 20
di chl oromet hane as”eluent to give the title conmpound as an yel |l ow oil
(53 ng, 7699 . 11l NVR 8 2.70 (s, M), 2.74 (m 211), 3.06 (m 211)

3.34 (m HI), 13.a35luadichf the B 2%ethyBsedd condofnd (R0 ndviids) (2BmI. DMB , 3. 86
(m 1r)) yspasnhe s mashodRafinas O s mhvipho gl (B g1y ¢ 2
511), 7. 8ibMotks)abd ihe resBltidg htagire dk Eirred@ve8ighin Th@re@8of Bbgurddds) ; M5 (ES)
[55 (1SR TRR Y, W s Bttt (Dt &
311), 3. 8’8E (74, % 3iphl) of pBodgef which Gvag eanfimmet)by m@ssgRec@bdl = 523.
To a solution of the compound synthesized in step C in 5 mL DCM and 300 pL allyl
alcohol was added methyl piperazine carbonyl chioride (22 mg, 0.11 m Moles) and pyridine
10 44 pL. The reaction mixture was stirred at room temperature for 5 hoﬁrs. Concentration
followed by purification by silica gel chromatography using 5 % MeOH/DCM as eluant 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-PEGa-
15  hydrazine in 5 % acetic acid in anhydrous DCM was stirred at room temperature for 20
minutes followed by 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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3H), 4.48 (m 111), 4.57 (m 111), 4.78 (m1H), 7.06 (m 111), 7.12
(m 111), 7.26-7.43 (m 3H), 7.50 (m 211), 7.86 (m 111), 8.1 (bs,
111), 8.99, 9.08, 9.13 and 9.22 (4s, 111) ; M5 (ES) 767 (MrH+). WO
20071038658PCT/ 1JS2006/ 037793 Conpound Sc: NVR 8 1.44 (m 611), 2.63
(d, 211), 2.70 (s, 3E1), 3.35 (m 111), 3.38 and 3.39 (2s, 311), 3.63
and 3. 64 (2swdhdjesse® 87 (m 111), 3.88 (s, 311), 3. 93caosho@wo9493( 2S,
3H), 4.48 (m 111), 4.55 (in, 111), 4.79 (m 1H), 7.05 (m 111), 7.12
(m 111), 7.31-7.39 (m 311), 7.49 (m 2H), 7.89 (d, 111), 8.1 (bs,
1H), 9.12 and 9.23 (2s, 111); Ms (ES) 781 5 (Mr10. 4.1! Synthesis of
Conpounds 9 and 10 ~To a sol ut| on of Corrpound 8a (0.1 ng) in PBS
buf f er soPRda Rae plli 77t o7 dimethy : 2llipherwas added a 20 niv
solution of DIT (100 pL 15 eqU|v ) and m)nltored t he progress of the
reaction by HPLC. The reaction underwent 10too fast to detect, after
f ew seconds t Hedycemaytipenalag sonivgnips te e dancilivt eamgmbered fgdwnqﬂm@!ums

5 incubated in buffer at pH 7.4 for 24 hours and the generation of cyclized product resulting

from cyclization of the hydrazine linker, thereby releasing free duocarmycin analog, was

assessed over time.

Minimal cyclization after
24 h at pH=7.4 buffer N ]

10
Minimal amounts of cyclized product were detected over 24 hours at pH=7.4,
indicating this form of 6-membered hydrazine linker exhibifs a relatively slow rate of

cyclization.

15  2.4b Rate of cyclization of a gem-dimethyl 6-membered hydrazine linker

A duocarmycin analog conjugated to a gem-dimethyl 6-membered hydrazine linker
was 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

20  overtime,
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Compound 10 quantitatively. The reaction internedi ate Conpound 9 was
not detected. 4.1] Synthesis of Conpound 11. To a sol ution of
Conmpound 6a (66 ng, 0.2 mnole) in dichloronethane (1 nL) were added
DCC (47 mg, 0.22 in nole), HOBt (31 ng, 0.22 mmole) 15 and the
conmpound 4 (50 ng, 0.2 mnole). The m xture thus obtained was stirred
at room t enp&H0YES6E er ni ght . The sol vent was evapor ECEUS281e0317¥5e
residue was purified by flash chromatography on silica gel with 1 %
met hanol in dichloronethane as eluent to give the title conpound as
an yellowoil (70 ng, 62% . I1li NVR 8 1.44 (s, 914), 2.51 (t, 111),
2.63 (t, 211), 2.93 (d, 3H), 3.01 (t, 211), 3.45 (m 211), 3.55 (m
211), 3.64 (m Witlpthg §-membered gep-dimethyl ligkep thepgqlization repgtion was e rapid, 111)
6.62 (in, pddling o Bdiplefion v}i{hﬂ*)a fevl nﬁﬁte@ dﬁus,lﬂe]r)tte oi\@cl(z@'i 4 e gem-
(M 56+114), 513 (M58+Na4) e]d431 9}§f(a 33
Corrpound Fintsiby] G-fRyeperas hydrg%m er@infﬁ at g gughcfastey pafg thanthag gf the - 771

5 (t5 2bembstedthkérthat Aili hpt coﬁ’calﬁam(gﬁhz dikbthyl mdetg7- 3. 55 (m 511), 3.63
(m 1211), 3.71 (t, 211), 4.99 (bs, 1H), 6.13 (bt, 111), 6.62 (m
2H), 7.25 (m 111), 7.48 (dd, 1H). Ms (ES) 505 (M 56+10, 527
25( M 56 +NEXAMBIAZ3:( Myibesis(of -Mcnhirel Mydiatine LE0Er Cniimtod) .
Compound lie: 1.43 (s, 311), 1.45 (s, 911), 2.46 (s, 214), 2.5 (t,
211), 2.92 and 2.94 (2s, 31-1), 3.33 (m 211), 3.47 (t, 211), 3.63
(in, 12H) 3.13Sythegis Me ogydor d4111), 6.63 (m 211), 7.25 (m
111), {4.-54 (d, 111); M5 (ES) 519 (M 56+10, 541 (M 56+Na4), 575 (M10,
597 (M+Na4) . 30 4. 1k Synt hesis of Conpound 12: To a lsuspensi on of
Conmpound ha ( 0.037 mmol e) in dichloronet ha N1 nm.) were added

triethylam ne (1 prL, un and®a oI ut| n of Pz phosgene in
t ol uene (55i0p, Hllﬂgocrc!i-llfeﬁg_'e!a‘if_rb. r—e—m@ﬁt—r rred at room
temperature for 1 hour. The mixture was concentré’fF C.3HE" t he residue
was di ssolved in 5 dichloronethane (1 nL) ag d Lhe cog‘rpoungt,‘.,loH 14 ny,

0. 030 mmol e) d oDMAP (19 ng, | e) addegl. The nﬁxture
t hus obtain %M@& at SCM afllr, \}l\ér ni g]ﬁ‘t’z

was evaporate dlthe residue was purified by flash chroﬁﬁt %%’B%y
on silica gel with 1'% net hanol in dichl oronet hane as eluent to give
the title conpaund as an yellow 0id,.(23 ng, 74%} i1 NVR 5 1.44 (s,

911), 2.49 (t 7.,(M ~2H 265 anghc2,. Rs~3H), 3.07 (m
2113, 3. 3%°°( '1')%]1{% 3. 40 %m Redn, 4Pl (M 23'11) 3. 60 (inlib, 1211),(
3.69 (m 30 min . 3

(PNPC-1918)

NO,

Cbz-DMDA-2.2-Dimethvimalonic acid (1)

15
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211), 3.87 (s, 3H), 3.92 10, 3H), 3.93 (m 111), 4.52 (m 211), 4.78
(m 111), 6.65, 6.74 and 6.97 (3bt, 1H), 7.06 (d, 1H), 7.12 (s, 111),
729-7.42 (m 311), 7.50 (m 2H), 7.87 (d, 1H), 8.10 and 8.15 (2bs,
1H), 9.79 and 9.58 (2s, 1H) : M5 (ES) 986 (MH+-56), 1042 (MrH+).
Conpound 12b:NMR 5 1.32 (m 3H), 1:44 (s, 911), 2.39 (m 111), 2.48
15(m 211), =wdcMorossessl1l), 2.67 and 2.69 (2s, 3H), 3. 3eressdsB3s (2s,
3H), 3.38-3.72 (n, 2011), 3.88 (s, 3H), 3.93 (s, 311), 3.94 (m 111),
4.52 (m 2H), 4.77 (m 111), 6.53, 6.67 and 6.72 (3bt, 114), 7.06 (d,

111 7.12 111 4 1). 88 (d, 111),
510 and 6. o5’ Tothuiod gfotabinined Pngbilore (et oSt Shiep mitiyf 1 . 1)
(ES) 1000 WW{JBB)HL O:D(D%mélhﬂ}tﬂHF (1365 Z(Z\ﬂ'lifﬂaﬂgsk ediGidd ivhrd i par,

2.4 5.5 TRy PR R Db g i Jibar i e Burlih g )
3. 39- 3. 72 Wagheaieg gy reflg wlqrsthexsqppys to30@pBmpsieiu3. Bls fepaion Bitpure ®as94 (m

111), 45 %aﬁﬁ‘érreg goj&rop Wis8 a(sﬁhtldﬂ%f @bzGJﬁMbm@ éﬂlx 1o, 0 187 mgﬁs)(ag&jtrrlet%gﬁmmz 13
(d, 111), 11), and

67t (o G rh B Bnae) IS il 0 £ vaspivechi Y0y S o, o6,
1070 ( M+H#jhe solvdBuds Mhkevd in2acud addlitheI¥sidud @Béctve@ fn IBPADOBNE) ki exétzasigaound

L 11 vor 0B ol B i onbsR e v 1 Lo nd M I o (reos

m xt ur e wasl) silithercedbiadd anoons hynper atidifiel (pidrl) 30h vom. Adidnd enweent r at ed

to giv and

2. 68 (@s h’%‘%@g‘g&%gg ﬁ)’ Hi%efﬁ&%g},ﬁ&!‘i@f%@@% gi‘l"’i ey ﬁ%"ﬁi 38-
303. 64 ( mwitta Bivky sofid, A6 (gm, 68%4 1ipld. Gormmuyds! wasreyfirmgd bypmyss spe@ 5 3373, 93
(m 111) ﬁﬁ@(m 211), 4.78 On, V\D2007/038658PCT/ US2006/ 037793
111), 0é 111), 7.13 (s, 1H), 7.31-7.43 (m 311), 7.49 (m 211),
7.87 (d Cfﬁéf&l@ﬂﬁrﬁﬁ B/Mmin(ppsspedH) | 9.44 and 9.65 (2s, IH : M
(ES) 986 (M+11l), 1008 (M+Na+), 1024 (M+K+). Compound 13b:NMR 5 1.34
(m 31k), CheDHAAP. 2 ThhthyidaloRic(Boe -2 IdehyliRd@dnd@ 311), 2.8 (m 111),
3.35-3.36 (2s, 311), 3.40-3.70 (m 18H), 3.77 (t, 211), 3.88 (s, 3H)),
3.93 5and 3. 95Td 2eutiGidConBod L(h9 g, DI)089 dolbs), ThingnyDdHjoridd(07 mlm 111)

7.07 (d, %]0%7 mc?les}% '[(I-ﬁ3 (2§'1Hj)in a ZOrrﬁgN RBF equipped with a stir bar, temperature probe,

and reflux condenser was added a drop of DMF and the reaction mixture was refluxed for 2

20 hrs then cooled to room temperature. This reaction mixture was then added dropwise to a
solution of Boc-N-methyl hydrazine (1.33 gm, 0.091 moles) and triethyiamine (3 ml, 0.0215
moles) in THF (25 ml) at 0 C and stirred for 30 min, The solvent was removed in vacuo and
the residue dissolved in EtOAc(50 ml), dried over MgSQ,, filtered and concentrated in vacuo
to a brown oil. The oil was dissolved in EtOAc and purified by column chromatography

25 (100 % EtOAc) resulting in 3.45 gm, 83% yield of a clear 0il. 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 A°-methylhvdrazine (3)

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

30

catalyst was filtered off and filtrate concentrated in vacuo to a clear oil to yield Compound 3
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7.42 (m 3H), 7.49 (m 211), 7.88 (d, 111), 8.11 and 8.25 (2bs, 111),
9.22, 9.37,9.80 and 9.92 (4s, 111) ; Ms (ES) 1000 (M:H+), 1022
(MtNa+), 1038 (MtK+). Conmpound 13c:NMR 5 1.30-1.45 (m 611), 2.54 (m
211), 2.61 (m 211), 2.68 and 2.69 (2s, 3H), 3.35-3.36 (2s, 3H),
3.40-3.70 (in, 1711), 3.77 (t, 211), 3.88 (s, 311), 10 3.92 and 3.93
(2s, 311), 3v@bkofmmissisll), 4.50 (m 211), 4.80 (m 1H) pcTufBosfor793211) ,
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, 111) ; M5 (ES) 1014 (MtH+),
1036 ( M+Naa-38 grﬁp%d(ld:‘t’ltd@aonﬁﬂneh m@ﬂsmmlgfswmpmg 2443, 3028

sol ution of ggg*gg%ip%{ g’d ﬁ)ﬁ”ﬂ%{b é di chI or onet hane
(1 m) wer®S L 5(1119 G A e 2. 535.1: 0108
nol e), arnsd.sB36BbAR.0(,4821,8,11,11549 7,718, e76124g, 0.0108 in nole). The

m xture thus obtained was stirred at room tenperature overnight,
filtrated and concentrated to give the product. M5 (ES) 1082 (M+114).
WO 2007/ 038658PCT/ US2006/ 037793 4.2 Synthesis of D sul fide Linker

Conj ugated with Tubulysin A 1 1) Tubulysine A Et3N, DVAP, CH2C 2
2) TFA / CH2d 20

10 Synthesis of Compound 4

To a 15 ml 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 L, 0.1794 mmoles) was added and the bright yellow

15  solution was stirred for 1 hr. The solution was concentrated in vacuo to a yellow oil and
purified by column chromatography (100% DCM to 1:1 EtOAc/DCM) to yield Compound 4
as an off-white solid, 22 mg, (84%). Product was confirmed by mass spec: m/z §25.7 [M +
1 '
HPLC retention time: 7.65 min {mass spec)

20

3.2 Synthesis of an antibody-drug conjugate having a 5-membered hydrazine linker
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WO 2007/ 038658PCT/ 1152006/ 037793 The drug Tubulysin A can
be conjugated to the disulfide |inker of the current invention using
t he mechani sm shown herei nabove. Ot her drugs and other |inkers of the
current invention can be synthesized using simlar reaction schenes.
4.3 Rate of Cyclization of a Disulfide Linker To a

sol uti on of GampowassBa (0.1 ny) in PBS buffer sol uti eoTpbehz)s!

nmet hanol (300 4, 2/1) was added a 20 mM sol ution of DTT (100 pi, 15
equiv.) and the 10 progress of the reaction was nonitored by HPLC.

The reaction underwent rapid cyclization, with the reacljgp bei ng
conpleted withimya few seconds to give g;gduct 10 quantf|tatively. The
reaction int¢grmediatg, Q. was not detected.”™ WO 20
PCT/ US2006/ 03 Exanpl € 5 %1 FOTPa-C 2. g“ﬁ’lﬂ%%?'g Bgasn
3
b CHFHg - CQ,CH,
o BN
M 7’)}' \__.\N £ A%_{CI 63
He O

N

HatClk
$-CHCHz-CHy-C-NH-Antibody

This scheme demonstrates the conjugation of an antibody to 2 linker-drug complex.

5 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

EXAMPLE 4: Synthesis of Disulfide Membered Linker Conjugates
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NO2 33 Benzyl chloroformate, FIBr, H2ZWN A3r THE, DI EA HCl ,
H Vval - Bu, ODMF, 1(1, 1(2003, 1000, overnight O M X--0Al e"--
34 35
WO 2007/038658 PCT/US2006/037793
! o butviacrylate /I( )k/{ f\,}ou _MsClLEtN /]( J,\/{ /\}OMS
© witonB CH,Cl,
4
NaN3 9 PPhg, HyO ?
/kok,.[o,\,}na _PPh HO /%Jk/{o/\}NHz
THF, reflux 4 THF 4
3 4
Scheme 1
9 Ry Rz
ot
aldrithiol-2
MeOH
O Ry R:
HOMSIS\ENJ
p - 5a:Ry=Ry=H ~F
~Ne® | NH 5b: Rq = H, R; = Me O RyR, T NH
8 2NNaOH | Hs Be: Ry = Ry = Me
__a,_ ik ik > Ho)l\)ks’S
reflux MeCH
6a:Ry=Ra=H
6b: Ry = H, Rz = Me
6c:Ry=Ra=NMNe
AcCl
MeOH
s
O RyRz NH
1) COCl,, EtgN
2)10 E'tZN a MeoMSl&@
/ Me ' DIAP,
CHClz Ta:Ry=Rp=H
Ba: R1~R2" 7h: Ry=H,Rz=Me
8h: R1—HR2 Me 7c: Ry =Rz =Me
8c:Ry{=Rz~=
DDT, PBP, pH 7.2
[~ LCCaMe ]
—Cl
HN F Gl /
a N
\N)to fast cyclization + ©:S>=O
SH 7 OMe
gy )\@,om
o
o
5 L o . 10

Scheme 2
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HCl, THF/ H20 (3/1), 370 Ho OANI"--14-21'0H, HCl 38

Synt hesi s of Conmpound 32. To a solution of Conpound 30 (120 ny, 0.28
nmmole) in ethyl 5 acetate (10 nL) was bubbled HCL gas for 5 mn. The
reaction mxture was stirred at RT for another 30 mn and then the

m xture was concentrated. Ether was added to the reaction m xture and
t he white pr&dP¥E383 was col l ected on a filter funnePCT/BE096H3TARES
dried overni ght under vacuumto give 100ng of the desired product

whi ch was confirmed by LC-MS (ES') 324 (MtH+) and used in next step
wi thout further purification. To a solution of thls 1& npound (100

mg, 0.24 mswmd,eR=A DVF (;5 adde co ng, 0.26
mol e), HeFER4 £HOR, 7gs 0—%-6@&5%1)},\@ eo ﬁp le). The
m xture tBeaRieBeaMed wWa<e: §‘9?trred a0 room t erature 3 hrs. The

sol vent was evaporated and the residue was1fkR]$ReH on
sem -preparative HPLC with 0. 1% TFA i n wat et BpeH.&getMeni tril e as
eluent to give conpound 32 as an oil (110 nty; Reﬂ% MeThe desired
product was confirnmed by LC M (ES!) 555 % AT i hesi s of
Compound 33. A solution of Conpound 32 ( g D Cpfmpzl e) and
pal | adi um

COQM?—— |

t-BuOM \/}\ ,IJ\)4 \@ / OMe

12a: R1-R2—
12b: Ry = H, Ry = Me
12¢c: Ry = Ry = Ne

TFA/ CHyCly

COzME

HN
o
0
RR / OMe
RO s
H

> ¢ 13aR; =Ry = H

13b: Ry = H, R =

13¢: Ry -Rz—Me

N-hydroxysuccinimide, CH>Cl>
PS-carbodiimide, PS-DMAP

CO,Me

QYM\/\M'S@ oy

14a: R1 = Rz-

14h: Ry =H,Rz =

14c: Ry =Rz = Me
Scheme 3

154



5 on charcoal (20 nmg) in DCM ( 10 nL) and nethanol (5 nL) was stirred
under hydrogen atnospheric pressure at roomtenperature for 12 hrs.
The palladiumwas filtrated and the reaction m xture was concentrated
and the residue was purified on senm -preparative HPLC with 0. 1% TFA
in water and acetonitrile as eluent to give the desired conpound as
an oi |l (80 nmyo 089%pseksC- MS (ES!) 465 (MrH+). To a sol utcoosofsoihs
residue (80 ng, 0.17 nmmole) in 10 dichl oronethane (10 nL) and THF (5
m.) was added PNPCl(4-riitrophenyl chloroformate) (137 ngy, 0.68
trunole) and triethyl amne (144 uL, 1.02 mmvl) at O0C. The m xture

t hus obtained was stirred for 30 mn at 0OC and then at room

t enper at urddafSynthds dfi Compdiiné 1r Bax flask montdinit gPEGMAES g,80 aamls) azaserddanlnder

Vo oive calsbl b CalifintnplAiin, 82 Rpth) A% Bl aEIE LG, T
under 15 vzéhowwip) ﬁ)ﬁdwcﬂcﬁﬂer lrSrmId Blye nuiguiyByag $H51eY atgeoim fefpdrdivip ovesyighthesi s

of Comgoum:leﬁﬁmrgﬁas%oﬁﬁh&gtddq}?vagtfzo %dﬁ%%ﬁ@é @%‘ﬁﬂh&?ﬁ) Brgm de (5 g, 24.4
mmole) in DM (50 nl) was added ||sogl) d?c%@g{omp amne (8.5 inL, 48.8

nmol e) andMBE#HegFIrhE AR a%veﬁr g5t vk b%@@ﬂla theppaselient Tr@vethect ur e
thus obt a&aﬂ@&nm@ﬁﬁ%&hﬁé&&le@%ﬂ@ Jt SMRIRE L4, o, 23 (Douy,3.65 The
reacti on m xture was concentrat the residue was purified by
flash chré‘ﬁﬂlsgbraphy on silica gel WI th ethyl acetate/hexanes (3/7)
as eluent to give the desired conpound 34 as an oil (4 g, 64% I HNVR

wDClg@ &i@%&%&i@?ﬁm ?%%é"%é%ﬁp&‘ﬁdéﬁl gfﬁ’é%%%‘&%é“ 34(? 34

g, 12.99 gihibejnchad (Vedlyeert ardwtbem;ydm@s(sm uI(, 312016 andlGethBesnifnlye) in
DMF (50 - dde r.b 5. | nd
pot ag5| um’ lﬁr\é&a@g(’g g@’gﬁ’ ? g‘g] tﬁﬁ%ﬁuo tameﬁqg"aﬁftﬁ’fe ?‘té"%%?p?fﬁt?rﬁle)neg was

stirred abvebGgHT ThwabRem kias evIﬁneatesdemtthe trmdm wdsypodfiadds fleshrbembtvatehst and
t he resi due nu |f4 f t 0, th
ethyl acefhil 81)(%%1654, (rr%@{ol g{)@csh%ro Eh %&E&Q&%mﬁ 3cb£§ougﬂs Ay K ound
35 as lén mllow(oﬂ (L2 2ROYBIHHNMR B IR, GHD@}}BIt 2}0 Y7 (s, 3H).B162)3,701m4 6 (s

911) 2.80 (m 2H), 3.18 (m 111), 3.31
(m g‘”i)né 61&“%?’4 3%‘?‘2@)'@5, 111), 7.36 (m 514): LC- M5 (ESI)

296 (I\/Hl tbutyl +), 352 (MtH+) . Synt hesi s of Conpound 36. A sol ution

of Conpouad, %@ﬁélsﬁf Bompbudd3. nml Bt daﬁhéﬁé RN B 308 nehtdd) &pal (200

nmg) in nmethano was pl aced under. hydrqgen at nospheric
pressure SfaPbdffle rpeiddededumprde (33608 0 mrle) dBt B QbR 1 1 ed
at ro@m t&rﬁﬂeﬂ%&lb&nﬁgﬁ ’?hel"bﬂllﬂérﬁwasTdQ@ofdeaﬂcﬁﬂhblf&ﬂdﬁéiwdcsIphﬁﬂeabj?ﬂasang t he
reaction nce n ve t e
Compound SoteesphEPh S BB Re b R Eore i Bt B A Y 1o
sol ution efle :ﬁmﬁmmﬂladar&&(l&wﬂulg 01Q, %%)dmﬂl‘d])z SilAs @, 8H), .50 (A8 (( 30 nl)

was added 9-fluorenyl met hoxycar bonyl - N hydr oxysucci ni m de
ester) (32§g9§9§g3§ g#%l e) at 0C. The m xture thus obtai ned was

stirred for 2 hours at OC. The solvent were renpved on the rotovap,

and t r el

D i Bt Bl P 4 b AR BTRU AL AR 1 b hhelD, e
and f| nal (gmrgmmmaﬁw (25m1dweérﬂdéﬁddq@ménhesxésleé39&éml'&&jmgi’lv)e Thee
desi red C&q@ogqus &Yau?ca HElerh %&npfeﬁpe(r%ur'égvéﬁu @O%e sofbbl YR (CDCL3) 5
0.95 11), 355 (m 114) 2.82 (m
214), 3 18vaecrffted1@4)ﬂle rgﬂ@z “(amuuiﬁ)by sfgqufrrﬁog@piyy on@ﬂ?ﬁge(l Whk 5. 40
(bs, 111) methandPin(dibhiodfethane/as 3Rerdt 0 give totitle CorBfbub@as a8 ¥diow ofl- (?25 nﬁgj 214)
ppm LC-MS (ES!) 383 (MtH-tbutyl+), 440 (M411), 462 (M-Na+),
(M+1C+). 20
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Synt hesi s of Conpound 38. To a solution of Compound 37 (177 ng, 0.4
mmol e) in tetrahydrofinan-water (3/1, 8 nL) was bubbled HC1 gas for 5
mn. The reaction mxture was stirred at 37C overni ght then the

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+),
25 405 (MrNawo anmdssssed i n next step without further poru§heatizan.
LC-Ms (ES!') 383 (M+H+), 405 (M+Na+). Synthesis of Conmpound 39. To a
sol ution of Conpound 5 (525 ng, 0.79 mmvle) in DV (5 nL) was added

N- Boc- NN' - m Xt ure
30 thus 0B Gria ees NN GE PR GE A 6L T 2t R PSR a3

sol vent mésﬁGr(len@Héd 7afd. 4e residue was purified by flash

chromat ography on silica gel wth dichloronmethane, followed by 2%

met hanol in di chI or orret hane and final Ify 5% et hanol in

di chl or onélE 258 oA L0 8 T aelutippeo éé%qrcra@apre@ﬁ»a@quj(l@@gdé 5

col orl &ss thclIe Gﬁﬁ&hﬁ&é@éﬁ/@wagﬂa&cﬂeﬂ NMRL ) 372]51131901‘2:)9 Th&hikluee 1. 56

(m 211), 2.90
(s, 3H), gbtelgﬁd g gt ed alFoquy te%nmratirf %%r 3 hgurg.oTl{edolgerg yai pogpie_fl;iz-xd 4.16
(t, 111), . résfdué Whs phtified . fBsh dhebmadgdphy on silida gebwith 2% )ethyllacRde In0 7. 36

vy Sl il B Lrmdint 41 G TR R o)

Synt hesi s 3@5 (t(ﬂ@p’bm(dl 4B), 76D (MmGaHN 8.48(nidB. pr epar ed as descri bed above

(e 10517 ke TS % g S o, R oIS i ouna

41. To a §dFhildn, 766 (@o2HHotitidmd O 138 ng, 0.28 mmmole) in DVF (4 nl)
wer e added the Conpound 38 (110 ng, 0.28 mmole), HOBt (36 ng, 0.28
mol e) 15and EDC (1-(3-di et hyl am nopropyl) - 3- et hyl car bodfi r ni de

hydr ochl oni1d & {Ris WBcoihoasi m&hﬁ bélx_lQ@ththc?ﬁEH cﬁh&emﬁ 3 @%ﬁ}] G Was

stirred af roomtenperature overni sol vent was eva )or at ed and

t he rdsi ddisaed nd N quil@théWkééFﬁuﬁw eqhution £ 50wl e wiktwe wassggreddar i n
wat er | a?il 76316@& an om ‘ro th@l aﬁﬁlfﬁh wank Mh?dr@délg&lgfj{&i@a@e&ls rs@dndé‘ad@mg? i}ﬁ 4% ?13
an ol an
(s, 9H), f%"g% mﬂl sl elpery 5@? %ﬁ qwﬁer was dgied oisy 25511 5y e‘ﬁpt’zafgct | H)
2. 72 and 2od4 a(diss reﬁdll.ﬂ:)zv,as #ssBRed i8 mefBido] (18 Ml aidocoBpdibhd ({778 k)., 3.63n 35 t O
3 46 .

5. Tpf vyl 5Bl gk hom eyt obl® il (0
2 H) 2078 c¢ngentrated o diywass andGhaBsitESRY piied bvilash Blaematogrgds on silica gel
(MtH-t but Wit ) 96 n38Andl M"‘dﬁéffc)mm@l%ge iMENat) g1v58c9&,9t1tfe%£§2)oun3§s a%éﬂ&vhﬁ@ s of

Conmpound 42. Conpound 42 was ar ed descri bed above for Conpound

17a i n 9848y mel %)LtUﬂéR(aa@S)% %Rﬁ@@%ﬁﬁﬂ%@@ﬂ@mﬂ@a?ﬂdﬂ) 638

(MrH+) ,  66fh, @Mﬁgg 14 (SBYRHNBS (AL Compound 43. To a sol ut| on of
Conpound 42 (23 2 g mTllgI eﬁgﬁ?n 30 di chl or onet hane

added GVBS (N—(mal @?%O&Eﬂoﬁh y PTG §) 1s39d @i 3D el $0s 22 (S 3H), " m,
25  1H), 3.34 (m, [H), 6.62 (m, 2H), 7.28 (m, 1H), 7.44 (m, 1H) ; MS (ES) 258 (M+H").

Compound 6¢: "HNMR 8 1.45 (s, 6H), 2.70 (s, 2H), 2.93 (s, 3H), 6.62 (i,
2H), 7.24 (m, 1H), 7.51 (m, 1H) ; MS (ES) 272 (M+H"), 294 (M+Na™"), 310 (M+KH.

4.1g_Synthesis of Compound 7. To a solution of Compound 6a (28 mg, 0.115 mmole) in
30  anhydrous methanol (1 mL) was added acetyl chloride (13 pL, 0.173 mmole). The mixture

thus obtained was stirred at room temperature overnight. The solvent was evaporated and the
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(14 nmg, 0.05 mmol e) and dii sopropyl ethylam ne (8.4 pL, 0.05 nmole) at
OC. The m xture was warned up to roomtenperature slowy and the
stirring was continued for additional 30 mn. The sol vent was
evaporated and the residue was purified on sem -preparative HPLC with
0.1% TFA in water and acetonitrile as eluent to give the desired
conpound 43 A0 WH/S¥FS 5 (26 ng, 79% . 11-1- NVR ( CD30BYFT/8520060878nd
1.12 (2d, 6H), 1.41 (s, 911), 1.59 (m 2H), 1.78 (m 1H), 1.86 to
1.93 (m, 3H), 2.24 (m 311), 2.74 and 2.84 (2s, 311), 2.93 (bs,
2 1 éz) (?n 1%5%%&%2&1@5@? fpa}}{]-aln'on%tfgpasﬁ)oon%ﬂﬁgﬁeﬁ Tith Methyf’ac@tgte &, 11 %) (d,
211), 8. 78ieranes 2 phugnt fagye theditiomompang asmsﬂ@%q%weéﬂiwaﬁ 2, 8(m=

(MeHE but yigt), 2, @Q@ 3ﬁj\/&b3£m, B8, fd\(b‘l‘slﬁ)‘)ﬁ 63 {i{}h}ﬁ Mﬁ%@ﬁ)ﬁmlﬁ4ﬁﬁﬂﬁﬁﬁ%§ of

Conpound 44, 8 are ‘descri bed above' for’ ‘Conpound

o SaoS) R o RE ) THOB ) | 75 (Miaar) Synthesi s of

%rmcgursd 43 3;0(%@@1119&@98:18?1{16@@1}30' UB‘Ei(d%)(ZlAfS(H@lH)OZ@zlé m)@sisg)n and
oun m nol e

i1 Sopt opyFReH e TS 2GRoED. T Eht 4 GOt S et . The

m xt ure thMsHYHbt ai ned was stirred at roomterrper ature overnight. The

sol vent was evapor i i ed

preparative HPLC V\A@Pﬁgﬁﬁf’ﬁf Mﬁ% P@Zr%ﬁ&% %@h ??{]1 n§62(Fuent to
gi ve the @&Bia@dmcIHpbUrich, 18), agl érm 1H) { M§ (5S) AR, (VEET), 3081@4+va 326CD30D)
8 1. 02t 0 iy kg,(m 611), 1.55 (m 20211), 1.74 (m 111), 1.84 to 1.92
(m, 311), 0to2.27 (m 311), 2.95to 3.14 (m 1611), 3.47 to
3.84 (m 1211), 3.98 (m 111), 4.2 to 4.34 (n, 311), 4.57 (m 111),

4.69 (m 2Hh, S‘éth@s?sctf@ofé Juhid 8Mro £ dolation 68 Ocapbind 78 EWmg, 6.08PmbBle)in 23 (M

311), 7.30 8 t 11), 7 7.58 3
7. 8)1 to 7 dzéfn mﬁeg%% WQ’S%‘é lpﬁéaﬁeﬂﬁg zﬂs_& 9?%1’6@%? %@@ﬁymm{')m
1215 ( MENa3)uL, EZQ&H(OMK'B)’C T35mEéﬁ&éTW£s€$mﬁed for 11®8r. The mixture was

15  concentrated to dryness and the residue was used in next step without further purification.

The crude material was dissolved in dichloromethane (1 mL) and the Compound 8a

(35 mg, 0.074 mmole), and DMAP (23 mg, 0.190 mmole) were added. The mixture thus
obtained was stirred at room temperature for overnight. The solvent was evaporated and the
residue was purified by flash chromatography on silica gel with 1 % methanol in

20  dichloromethane as eluent to give the title compound as an yellow oil (53 mg, 76%). 'H
NMR & 2.70 (s, 3H), 2.74 (m, 2H), 3.06 (m, 2H), 3.34 (m, 1H), 3.35.and 3.36 (2s, 3H), 3.63
and 3.64 (2s, 3H), 3.86 (m, 1H), 3.88 (s, 3H), 3.93 and 3.94 (2s, 3H), 4.48 (m, 1H), 4.55 (m,
1H), 4.79 (m, 1H), 7.05 (m, 1H), 7.11 (m, 1H), 7.26-7.52 (m, 5H), 7.85 (d, 1H), 8.1 (bs, 1H),
8.98 and 9.08 (2s, 1H) ; MS (ES) 753 (M+H").

25 Compound 8b: '"HNMR § 1.38 (m, 3H), 2.52 (m, 1H), 2.69 (m, 3H), 2.79
(m, 1H), 3.33 (m, 1H), 3.37 (2s, 3H), 3.64 (in, 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 (m,
3H), 7.50 (m, 2H), 7.86 (m, 1H), 8.1 (bs, 1H), 8.99, 9.08, 9.13 and922(4s 1H) ; MS (ES)
767 (M+HH.
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WD 2007/ 038658PCT/ US2006/ 037793 123 54 Synt hesi s of Conpound (2).
A solution of 1 (100 ng, 0.24 nmmol) and 10% Pd-C (35 ng) in

MeOH CH2C12 (1/2, 10 m) was degassed in vacua for 40 s. The
resulting m xture was placed under an at nosphere of hydrogen and
stirred at 25 C for 7 h. The reaction mxture 15 was filtered through
Celite (CH2CWD wemhgsss The sol vent was renoved in vacu®cT/us2006/037793

Chr omat ography on silica gel eluted with Et 0Ac/Hex (2/8) afforded 2
(77 ng, 98% . INVR DVMSO-d6) 8 10.36 (s, 1H), 8.04 (d, 1H, J=8.2 Hz),

7.72 (d, 1H J=8. 2cl5i% ounc78c61H(I\fI\t1R3 1414Fd)m }gﬂé(ﬁtm%O(J%ﬁ)ésH@
7.261 (t, 1H,_ J=8 k% H)n%r%1(

Synt hesi s 15¥ 3%%13%25( 31){1’3-A3§I@|3Lﬁ4|(%%3%¥3§7%5 he:88 &, 1 3“d|3ﬁ44 M
HC1- Et OAc (2(553}@1 1.49@8 153, 155 @d 180, 425 (&, u{)dmscgﬁ\uﬁ)m 1860, mizy) 7.37He9 sol vent
was renov cuo e, .re ue S .a

5 acety | otD: A Boxg i & bl B SR8 ante 1M B3t on of
EDC (23. 9wgHN0. 12 mmol ) in DMF (3 ml) was added and the reaction

m xture was stirred at 25 C for 5 h. The solvent was renpved. The

crude product was chromat ographed on silica gel eluted 25 with 10%
MeOH i n CHRTCEgnthasis gf Campourdd  afhif). DBYgolutior-empnBd8al @)1 Bdiin S (s,

111 196 (hr
. 111y, B Syl S Reki bbbl BPedle Mmpgiif o ol p €
ﬁlz J=8. ELHZS)eql(n?J a@n(cin;tor&dlth@ pr@grﬁss@ﬂhe lz‘eaGEn basI-IPTi(H) The4658110n(mdeﬂ§¢ﬂtl 0
Hz), to%(]%{lm r@gct\]a}’t% ?Q}f r%ft?r% V&ng?féﬁgmg aﬁe glgésweofradgcbtrrpound
(5). 4 Mecnsnpound B9 peantifativelsc & pn J@Wrrreﬂdm@é?oww@émaémté@te%@g 9 5 ng,
0.1 mmol) was added to a sol utlon of 4 (20 ng, 0.05 nmol) and

ot byl oo Bt of GrmReytikta T haciceet il o (€6 mE, o ot Y
dichloromethane (1 mL) were added DCC (47 mg, 0.22 m mole), HOBt (31 mg, 0.22 mmole)
15  and the compound 4 (50 mg, 0.2 m mole). 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 (70 mg, 62%). 'HNMR & 1.44 (s, 9H), 2.51 (t, 1H), 2.63 (¢,
2H), 2.93 (d, 3H), 3.01 (t, 2H), 3.45 (m, 2H), 3.55 (m, 2H), 3.64 (m, 12H), 3.71 (1, 2H), 5.01
20 (bs, 1H), 6.38 (bt, LH), 6.62 (m, 2H), 7.27 (m, 1H), 7.43 (dd, 1H), MS (ES) 491 (M-56+H"),
513 (M-56+Na"), 547 (M+HY), 569 (M-+Na")
Compound 11b: "HNMR & 1.34 (d, 3H), 1.45 (s, 9H), 2.30 (m, 1H), 2.5 (¢,
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 (b,
TH), 6.13 (bt, 1H), 6.62 (m, 2H), 7.25 (m, 1H), 7.48 (dd, 1H). MS (ES) 505 (M-56+H"), 527
25  (M-56+Na"), 543 (M-56+K"), 561 (M+H"), 583 (M+Na").
| Compound 11c: 1.43 (s, 3H), 1.45 (s, 9H), 2.46 (s, 2H), 2.5 (t, 2H), 2.92 and
2.94 (2s, 3H), 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 (M+Na").
30
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stirred for 16 h. Purification of the crude product on silica gel
yielded 5 (23.6 ng, 91%. INWR DMVMSO-dg) 12.03 (s, 1H), 8.41 (s, 1H)
8.21 (s, 111), 8.01 (d, 1H, J=8.4 Hz), 7.88 (d, 1H, J=8.4 Hz), 7.82
(dd, 1H, J=8.4 Hz), 7.58 (t, 1H, J=8.1 Hz), 7.51 (d, 1H, J=8.4 Hz),
7.46 10 (t, 1H, J=7.6 Hz), 7.37 (s, 1H), 4.86 (t, 1H, J=10.8 Hz),
4.57 (dd, 1Hwomisssdz), 4.38 (m 1H), 4.06 (dd, 1H, pdEito&obizds,
3.86 (dd, 1H, J=11 Hz), 3.41 (br, 4H), 3.29 (br, 4H, 2.82 (s, 3H),
2.57 (s, 3H). Synthesis of Conpound (7). A solution of 5 (13 ng, 24

unol ) and I jnker 6 (16.9 ) 15 unol) L. 2% age a N
oty ane2tkihes & Spaiilia: Yo Prbtonss oot iR o5ed BoSrplloklY o
\gas ng}i’/{ Qilcg&h}brdirﬁémed thil} vepecad@edaiahyunting {1 £, lo;u HRioB) Byamoiation/d@r ep

S x 150 ve MB:. cal cd for
C48H57 CLNBOPhosErReHy ¢ tGhege gggﬂé’z&“ “F g‘ﬁﬁba‘&él% gy el‘é&i\?@i% AT R Vot
|VEOO Hak Fo eehperatufeHid Rour, Tk Midkthiee dhdlcoR@ABAE0nd the residue wasi@lssolvERIE H2037C
98% 5  dichloromethane (1 mL) and the compound 10 (14 mg, 0.030 mmole) and DMAP (9 mg,

0,076 m mole) were added. 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
yé]low oil (23 mg, 74%). 'HNMR & 1.44 (s, 9H), 2.49 (t, 2H), 2.67 (m, 2H), 2.65 and 2.67

10 (2s, 3H), 3.07 (m, 2H), 3.33 (5, 3H), 3.40 (m, 3H), 3.51 (m, 2H), 3.60 (m, 12H), 3.69 (m,
2H), 3.87 (s, 3H), 3.92 (s, 3H), 3.93 (m, 1H), 4.52 (m, 2H), 4.78 (m, 1H), 6.65, 6.74 and 6.97
(3bt, 1H), 7.06 (d, 1H), 7.12 (s, 1H), 7.29-7.42 (m, 3H), 7.50 (m, 2H), 7.87 (d, 1H), 8.10 and
8.15 (2bs, 1H), 9.79 and 9.58 (2s, 1H) ; MS (ES) 986 (M+H'-56), 1042 (M+H").

Compound 12b: "HNMR & 1.32 (m, 3H), 1.4 (s, 9H), 2.39 (m, 1H), 2.48

15 (m, 2H), 2.60 (m, 1H), 2.67 and 2.69 (2s, 3H), 3.32 and 3.35 (25, 3H), 3.38-3.72 (m, 20H),
3.88 (s, 3H), 3.93 (s, 3H), 3.94 (m, 1H), 4.52 (m, 2H), 4.77 (m, 1H), 6.53, 6.67 and 6.72 (3bt,
1H), 7.06 (d, 1H), 7.12 (s, 1H}, 7.29-7.39 (m, 3H), 7.49 (m, 2H), 7.88 (d, 1H), 8.12 and 8.25
(2bs, 1H), 9.13, 9.36, 10,08 and 10.21 (4s, 1H) ; MS (ES) 1000 (MHH'-56), 1056 (M+HY),
1078 (M+Na™), 1084 M+,

20 Compound 12¢: '"HNMR & 1.30-1.42 (m, 3H), 1.44 (s, 9H), 2.45-2,52 (m,
4H), 2.69 and 2.72 (2s, 3H), 3.34 and 3.35 (2s, 3H), 3.39-3.72 (m, 15H), 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").

25
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%) 'y
NMR & 2.60 (t, 2H), 2.67 and 2.68 (2s, 3H), 2.75 (m, 2H), 3.07 (m, 2H), 3.34 (s, 3H), 3.38-

30 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,
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HCl Hz 5 WD 2007/ 038658PCT/ US2006/ 037793 To a sol ution of

2- bronoet hyl am ne bromde (5 g, 24.4 mmole) in DMF (50 nL) was added
di i sopropylethylamne (8.5 nL, 48.8 mmvpl e) and benzyl chlrorofornmate
(3.48 nL, 24.4 mmole). The m xture thus obtained was stirred at room
tenperature for 2 hours. The reaction m xture was concentrated and

t he resi due WEK20(WMBEFY ed by flash chromat ography on S5SCTUEA06§&17930 t h
et hyl acetate/ hexanes (3/7) as gradi ent to give Conpound 1 as an oil

4 , 6
oty 7. 30 Dnt S oSO P i P el SR s B o B el 00
1 (3 34 g(2bs) PHY9.4framl %95 (2m ek MS (BS) Q%r(MaLHm 1008 @dtlg), (@24ZWHED. g, 15. 59

I DVF (50 d t 8. 97
ml Zg :aﬂd pot <(5155|('lEJdr_r“;}Ijlc’odﬁaﬁl ?‘gl%lg% 1%%%@“%}80%&9@2‘?‘11{?%%5(&%}1?&% t hus
obt ai ned (MasH}Ri8rmetH)al. 3513)@@:2@03} AHERL0 (THEE), ée?&(tl D, PR 3R

f
Ty ens kAL, SR e o s i . Tmsugv e aguaghy on

R U e vl mw@x@mw@? B30mdA® 611)
1,45 (5. @141 et (nho A44)), (@S Maslbhicy. 80 (m 211), 3,18 (i

1H), 3.31 111) 21 1
LC- M5 (ES| ) Y ( nﬁﬂmmblultl§3p PEN P@éé 1(3R/1+1fﬂma6H)8%r (H’e@)s?é‘g medfhound 3
2.68 and 2.69 (25, 3H), 3.35-3.36 (2s, 3H), 3.40-3.70 (m, 17H), 3.77 (t, 2H), 3.88 (s, 3H),
10 3.92 and 3.93 (2s, 3H), 3.94 (m, 1H), 4.50 (m, 2H), 4.80 (m, 1H), 7.08 (m, 2H), 7.12 (d, 1B),
7.29-7.39 (m, 3H), 7.49 (m, 2H), 7.89 (m, 1H), 8.10 and 3.25 (2bs, 1H), 9.88 and 10.04 (2s,

1H) ; MS (ES) 1014 (M+H"), 1036 (M+Na"), 1054 (M+K).

4.1m_Synthesis of Compound 14a. To a solution of Compound 13a (5.4 mg, 0.0054 mmole)

-15 in 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 stirred at room teniperature overnight, filtrated and concentrated to give the
product. MS (ES) 1082 (M+H"),
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A sol ution of Compound 2 (3.4 g, 9.72 mmol e) and pal | adi um on
charcoal (200 ng) 20 in nethanol (30 nmL) was placed under hydrogen
at nospheric pressure at roomtenperature. The m xture thus obtained
was stirred at roomtenperature for 2 hours. The pall adi um was
filtrated and the reaction m xture was concentrated to dryness to
gi ve ConpounavBeerssss oi | (2.1 g, 98% . 11-1 NWVR ( CD3@Drugoedso9493( m
611), 1.47 (s, 911), 1.63 (bs, 21-1), 1.90 (m 111), 2.47 (m 111),
2.73 (m 2H) 25 Synthesis of Conpound 4 To a sol ution of Conmpound 3
(2.1 g, BRRLs&) Distirdi Sk CoRBkBAREL Tl Was added FrocOSu
(N-(9-F uor —ry1_ oxycar bonylToxy)succinimde (3.28 g, 9.72 mmle) at
0C. The mxture t hus obtained was stirred for 2 hours at 0C. The
m xture was 30 concentrated to drynes® and then the residue was
purified by flash chr omat ogr aphy onHéiwca\y Nswi t h 100% ~
di chl or orret I}&N@,efolzNM@I by OM5% ret hanol i nl diJchl or ont hane an'%’
1)

finally 1%$ethanol i®M™Wi chHb thane as gradient toq d 4
as colorless (2755 g, 609 "I f- N ié‘_EZDCI 3) 51.03 (d, 31 .14
(d, 311), 1.5% (s, 9H), 2.28 111), (m 2H), 3.46 (m, 2H),

3.89 (d, 111), 4.24 (m 111), 4.44 (m 211), 7.29 (m 2H), 7.40 (m
211), 57.64 (m 2H), 7.80 (d, 211); LC-MS (ESI) 383 (MtHtbutyl +),
440 (Mr1l. 14) o 462 (MtNa+), 478 (M+K4). Synthesis of Conpound 5 To a

sol ution QJ‘(O H4 (177 mg, 0.4 mmole) in tefgiahydrof ur Et ne-wat er
(3/1, 8 10 n) S ‘Bubbl ed m.n. sThé reaction mxture
was stwred—at—-—S—'f&ovGrmgFEﬁﬁg?rT) %’IX urg concentrated to
dryness to gP%"@Btnpound 5 as %ol i 68 ngy, 98%#which was used in

next step wi t hout- f urt her purlflcatlon 111-NWR (CDCI 3) 8 1.04 (d,
34, 1.14 (d, 311), 2.32 (m 111), 3./160¢s t3r~211) 3.46 (m, 2H), 3.95
(d, 111), 4.22 (m 111), 4.42 (m 211 2 11) 7.39 (m 2H),
7.64 (m 211). 7.79 (d, 211): LC-MB ( gl) 383 (*M'—j}

(MtNa+) . Synt hesi s of COIIEFHM%N

l 1) Tubulysine A, E3N,

405 15

DMAP, CH,Cly
2) TFA / CHoClp o

ROOC 0\
Q N5 N L2
0 N0 AJ\(IWXN N
N T i

N-hydroxysuccinimide,
PS-carbodiimide, PS-DMAP, CHCla

RQOC
0 ~ JOJ\ G ;—N YY
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A sol ution of ethyl-5-nitroindole-2 carboxylate (2 g, 8.5 mmol e) and
pal | adi um on charcoal (200 ng) in 50% et hanol in dichl oronethane
(100 m.) was placed under 20 hydrogen atnospheric pressure at room
tenperature. The m xture thus obtained was stirred at room
tenperature for 2 hours. The palladiumwas filtrated and the reaction
m xture was cmnmensssss ed to dryness to give Conpound 28raso&smbossl ess
oil (1.68 g, 97%. IFI NWR (CD30D) 5 1.38 (t, 3El), 4.34 (g, 211),
6.86 (dd, 111), 695(d 1H), 6.98 (d, 1H, 7.25 (d, 1H. 25

fyzghrer?rlolse;)fl EongEFor ofe '%bﬁlgsm A(cg %f)%g\/\%k’d ?jt&gg] ﬁﬁﬁ%gﬁé fgégc&%gl 76’

ol e) . Thiaventisa wsing thermeshastsmeshomgohewigbaye. Ptherdiregs andsipor tléwp@f theure for

2 hours. The . LeAckiQRadBtbith& 4 L&Al REhaRd the residue was
purified by fe{lash c%roma g( o r§1 @?f‘r@cg g?e with 10%ethyl acetate
i n hexaned$-3aBaige Cekgsound 24 as a white solid (272 ny,

619 . %11 NI\/R(CDSOD) 8 1.39 (t, 311) 1.52 (s, 9H), 4.37 (g, 2H),
7.07 (s, 111), 7.23 (dd,, 1 L 7.34 (d, 1H), 7.68 (bs, 1H). Synthesis

of Conpound 25 5A sol uti ,(ﬁorrpound 24 (100 ng, 0.33 mMmmle) in

et hanol (3 L) was addgt ution of LiOH (12 ng, 0.49 mole) in
water (1 ni). The mx,ﬁr obtai ned was stirred at room

t enperature f rRipe houl s at 50 r8action mxture was concentrated
to dryness %9 |v% @ Tﬂé@me was di ssolved in water and
acidified to pH 3 w &Oﬁq’mk@lu foll owed by extraction with EtOAc.

The organi c sol ution Wa?P RirHaed=Wver Na2SO4, 10filtered and
concentrated to drynegs t'ﬁ*ﬁi“\)‘@ Conmpound 25 as colorless oil (85 ny,
92% . 11-1 NMR (CDBODFDDEB-F’EP5&7{S, 911), 7.07 (d, 111), 7.23 (dd,
111), 7.33 (d 1H) 7768 (bs, 111). Synthesis of Conpound 26 To a
0.52 mmol.e) in solution of 30% DVF
e added E b.cng, 0.62 Dl e),

sol ution of [
in 15 dichl

HOBt (84 ny . benzoat e N) - ng,

0. 62 nmol e) M%&%‘HH s obt af ns0
stirred for d or chl ori'de (8 R 62 nmol e) was
added to the ture. Z b was stirred Dvep ’ *The m xture

was concentrated to dsryness and t hen the resitslue was pur| fied by
fl ash chromat ography on silica gel with 5% 20 nmethanol in
di chl oronet hane as gradient to give Conpound 26 as colorless oil (184

, 629 . 111 NMR in PB& buftck s 1.71
ETE] '| 11/0)1 . @SP&Q@)O 8 éoxé&éurﬂdsﬁ%ﬂn%) BB busrek oﬁt?ﬁoﬁ?:ﬂ?i)‘}lll)

4.28 (m TF E@"@ BLJ(% wzi?sde ¥ %M?olwn(oﬁPfl'ﬁ {10p, M)va@m('ﬁfndzlﬁ)
7.56- 4086 pfo@}ess'iﬁ e readtic®Svak Monitblel)by HELE MBhe(rERlign unddrdreftivipit] cyclzQmn,

(MrNat) , ?A;]l-tili th(e '}"/ézlctlec?n'bei%g coSrXprl'éterhe Within aofJ;w s%%%g %ng(?veszoduct 10 quantitatively.

The reaction intermediate 9 was not detected.
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To a solution of Conpound 26 (1 g, 1.75 mmole) in DMF (18 nlL) was
added piperidine (2 nL) at roomtenperature. The m xture thus

obt ai ned was stirred at roomtenperature for 1 hour. The m xture was
concentrated to dryness and then the residue was 30 purified by flash
chromat ography with 100% di t hl or omet hane, foll owed by 5% net hanol in
WO 2007/ 038638PTT/B006/ 037793 di chl or onet hane and f iPR&IUBAPIRFTHY3

nmet hanol in dichloronmethane as gradient to give a colorless oil (561

ny, 929% . To a solution of the oil (561 ng, 1.6 mmole) in DV
(10 m.) wesk ded diisopropylethylam ne (679 uL, 3.9 mmole), the
conpound ng, 1.3 mole) (see 5 Exanple 1 for preparation) and

1.3 mmol e) at room tenperat
ti er®d at1.Hoom tenperature fo @ ours. The nixture was
yness2 8ABVPIREN t he resighee wiasi purified by flash
chr omat ogmsap N silicg,gel wth 5% nethanol i oonet hane as
gradient to gi ye ‘Eorrpoun as .colorless oil (69FP 63/07()\1’ I H NMR
(CD30D) 8 1. 35’ (dd, 611F, f.\62N,(m 211), 26 (s, 911) 1.71 (m
10 1H), 1.82 (m 1H), 2. oo;(m 111)/; 2.65 (m 211), 3.2-3.3 (m 4El),
3.70 (in, 111), 4.21 (m 111), 4.28 (m 211), 4.38 (m 211), 4.60 On,

1111 7.28-7.39 (m 41), 7.60-7.70 (m 4H), 7.8 |(ld{xtd), 7.89 (d,
2H); LC-MB (EST), 716 (MtH+), 737 (MtNa+), 753 |(QNRAFSEN Synt hesi s of
Compound 28 15To a solution of Conpound 27 (3Q0 ng, 0.45 =tole) in
DMF (9 nL) was added piperidine (1 nL) at roomtenperature. The

m xture thus obtained was stirred at room tenpe atu,r_(g for 1 hour.
Then the m xture was concentrated to dryness ' T

ge an oil which was
crashed out in ether (20 nL). The nmateri al vms red to give a

Thel m xture thus

concentrate

white solid (186 ng, 84% . 20To a sol ution Dt “t he 'd‘ne (32 nmg,
0.065 mml e) in dichloronethane (1 nL) wa 0% NN
!
NO,
33
Benzyl chloroformate DM‘;?;.‘;Eggaﬁgbc. o 0
HEr, H, N"\/Br THF, DI @/‘ u’\vBr overnight @/\OJLN’\/H\'/H\()k
- P H =
k13 -
Hy, PdIC, MeOH HZN’\’H\)?‘ok F“&f—lczgﬁu O. ’\f“\)“ok
” A~

) O

THFIH;O T, a7 Q. NNHJOH Hl
5 C) w
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added MAL-PEat-NH ester (50 ng, 0.097 mmole). The m xture thus
obtained was stirred at roomtenperature for 4 hours. The sol vent was
evaporated and the residue was purified by sem -preparative HPLC to
gi ve Conmpound 28 as an oil (47 nmg, 95% . 111 NMR (CD30D) 8 1.10 and
1.15 (2d, 611), 1.58-1.62 (m 211), 1.6 (s, 911), 1.75 (m 111), 1.90
(m 111), 2. ¥ Lpemosss 111), 2.45 (t, 211), 2.5 (t, 2>eywsiBeshdrd 25
(n, 411), 3.30 (m 2H), 3.45-3.65 (m 1611), 3.75 (n, 411), 3.85 (d,
111), 4.65 (n, 111), 6.80 (s, 211), 7.67 (d, 2H), 7.90 (d, 211), 8.80
(d, 111), 10.28. (s, 1H); LC- M (PSI), 891 (M1l#).,.0913 (M+-Na+), 929

(MrK) . Synt hesig, of Conpound 29 To a sol ufon of Conpound 23
(47 ng, O. 62 e) in dichl ome)M%)h-aqmech(HO 5 ) s added
trifluorofgk

6 d@g 5 nl) at—roSHELenper at ur sy 'xtlureOt us
sti i &d

obt ai ned @@d‘ enperature for 30 mi'‘hut
pyness to give Conpound 29 as° an 0|I

m xture was“-contentrat ed®

whi ch was used in next step without further puiiecstLof 40"y, 5

9299 . 111 NVR (CD30D) 8 1.10wmang 1.15 (2d, 611), 1.60 (m 211), 1.80
(m 111), 1.90 (m 111), 2.25{m 111), 2.45 (t, 211), 2.5 (t, .211),
3.10-3.25 (m 4H), 3.30 (m'2H), 3H45 3. 65 (m 1611) 3.75 (m 411),

3.85 (d, 11TpHo#DET®(m Rdl).N B, 211), o p,pg,gueng ) s:57=/85 (d,

211), 8.80 (d, 111); LC MS (ES\Y, 08 OIWJPH-EF %@ g ey

(Ml (1). 10 Synthesis of Conmpound 31 0 a soI ut| on of 30 (100

ng, 0.2 nunole) in EtOAc (2~ was added a concentrated HBr sol ution
in EtOAc (3 nb) at roomte rature. The Boc deprotection was

conpl eted gfiter, oThe, leci,pitated materi al J.lered

(quant i tatrve—yE}' I \/\U"}Qﬂ,’i\ﬂa al ted amTFfe"“%R)aE;EpssmT ved in DV
(3 nL). To this sol%Utionwere fadd qi,e"vcﬁﬁpound 25 (55 ng, 15 0.2
nol e), diisopropyl ethylamne (173 pi, 1 fmol e) and HATU (79 ng, 0.2

nmol e). The m xture thus ob’@rakmed was sti rred at roomtenperature for
3 hours. The solvent was evaparated and the residue was purified by
sem - preparghiyve HPEL t g giye rg‘[pound 31 a WRite solid (86 ny,
57% . 11- 1—NM?—(>CD£D)~8%1\»M @V),, 2. 9 vy 3H), 3.10-3.60 (m
8H), 3.72 (PH R, °3.97 (m/\fif) 11) 6. 94 (ha
111), 7.05 (m 111), 7.12 (d, 201al), .45 (m 021 r%-68 (d, 111),
7.75 (bs, 1H), 7.86 (d, 1H), 8.23 (bs, 111) LC-MS (ESI), 562

(M+H 1001), 606 (M+H56+), 662 (M-H+), 685 (MNa+), 701 ( MHK+).

Synt hesi s of Conmpound 32 To a solution of Conpound 31 (30 ng, 0.039
nunol e) i $ynthegintidiompennd32eTq DoBitimt yf Cobpaende0 4iQ ek, &7 moble) 02he! pl)
and trifluoeQapahl vl ehiblet Sict gd¥ledr 5ahin! m&&mn&a}wa@ stindd @t 1 ¥k Ur e

t hus obtained was stirred at roomtenperature for 30 mnutes. Then
the mi xt uinethid) nelp Arddhrnytha ralytutegveg ponsedated. Glyr vas 8&#(16? fhe fRTHOR was used
in next shgRrsvindReuhitk ylre&ﬁ&fe vl bl febted@ébr Dfilter funnel. Solid was bBiedoveRlidht | On of

the oil in DVF d t nd 0]
ol o) heEBroRy T B T of B e el DR s eyt P @gﬂ
0. 039 m’rD326)(M+HII"D€B.nd el ﬁﬁﬂﬂ/stéﬁ S6bRPEFhIPANGHS3 Ty DB ution of this
10 compound (100 mg, 0.24 mmole) in DMF (5 mL) were added compound 31 (65 mg, 0.26
mmole), HATU (100 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 acetonifrile as
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m xture thus obtained was stirred at roomtenperature for 1 hour. The
sol vent was evaporated and the residue was purified by

sem -preparative HPLC to gi ve Conpound 32 as an oil (36 ng, 60%.
11-1 NWR (CD30D) 5 1.09 and 1.15 (2d, 611), 1.62 (m 2H), 1.81 (m
1H, 1.93 (m 111), 2.27 (m 111), 2.45 (t, 21-1), 2.51 (t, 211),
2.98 (s, .3HWOBTAEEB 25 (m 4E1), 5 3.47-3.62 (m 24FFT/URNGEE3TH
4H), 3.82 (m 111), 3.85 (d, 111), 4.20 (m 111), 4.55-4.70 (m 4H),
6.79 (s, 2H, 7.06 (s, 1H, 7.36 (bs, 111), 7.43-7.54 (m 211),

7 72-7. 81 eluant tBdite compodll 3¢ A8 anBH1 10 gD 80%)SThekibstkd prBdudbwdsksnfirhdddy 8. 82

114), LC-MS (ESI), 691 (Mr2}1)/2, 1381 (M+HH),
1419 (MKL)%%igE%f&I@@%E) Proliferation Assays The
bi ol ogi cal activity of the cytotoxic conmpounds of the invention can

be assaye@vmsfagf&é}ﬁm:‘ i3, asgoaﬁﬁd (ﬁ'lt?gllp %@(ﬁy glybez Bﬁlaﬂ' %ﬁg@fﬁhﬁ&

assay. This IS a convenient met an
prol i f ér aep elfreoald2q meddy ACYH 18 snLprpal msthanpld(s imd.) 1ygs Sm@s}mﬂqfhgir@m

I NCOr por atin® lﬁxf}cﬁﬁ%ﬁs@ﬂ@@ﬁb@n{eﬁ%%@@ﬁh@ﬁéﬁ‘% muﬂm%sﬁﬂ?%&mﬁ%ﬁ@y is
hi ghly reproduci bl e 15 and can acconmpdate I arge nunbers of

conpounds feaﬁ*tsmea%fﬁs? vy ponpaiaterand the residyeiyes R%W og sereigk@Apd e LGS
HL- 60, ar etk 0litvarRdinivateRiacaitadiile aQQﬁHnﬂtb@ivﬁgleli&%Jl@ﬁﬁaodnH%id dﬂa@@d

fetal calf s stud

col l ect ed™ m@%?&“&@%@éé ﬁadlgjyaagt" ugory ﬁl?:eerFﬁ 8%) 1“106

cel | s/1M dnhlﬁdarvﬂethmrﬂ Gamhj angTHE% RCSyas AR ﬁNP@lf(tmmbbheﬁylshiaﬁﬂxrmte)i S
added to I | at t f.Ql.d nerer ts) of
doxor ubi 0?127\/\%3668()“%1& f%n\c}g *e natn} oel(?uuq“ Bgfnml)g Ogén?jf% arenﬁrﬂaﬁe and
100 ul of ohtmnq:dowa dmﬁrfex 38 ddked Oiﬂaand\mh lat rodria :miphrytufb(forulz hosf Tha rdedfom

uG / nl3Ht n at.e i btedfor
24 hours. rgws COh"gengér%e gér?g;ecgl\f,r\ﬁ %%f’gemd ‘6‘% premp%ﬂ usm BH fli:’ackard
| nst r umenfl§y H&h@ givsrampind 33 a5 aPeléteesolid (Pﬁplgdi%)twhwbw @red uﬁbur

f-.

par angker ylogh Sid enfGHeY SSLANMS B bR _he 3H-thym dine
i ncorporation as 25a function of "drug nolarity using Prism software
to determ ne |1 C50 val ues. The conpounds of the invention

gener al | ysinesis anCdnGhthazal u alsﬂuﬁdiﬁfalbﬂiﬁﬁ)eﬁﬂ&ﬁﬁie Bbmide g, abmﬁﬁmie)pl\/l to

about 100, erab roma bout 10

2007/ 0386*5'5{3%?5@5‘6 U@%@"w (@Afﬁiu e)&FdE'%‘G Li nker
Mbl ecul escileofAmbatd@dB adk., 244mmole) The nﬁhmsﬂmxmtqiﬂeéwdmc’réd emnt eacti on
condi b ONg,3 aguﬁa‘%%mt%&lso Bl &g&y Bty dlﬁ%resadaker mokegul e

of the inventron (optiona ])éﬁl ncl gr oups, sucﬁ’asa% Spacers,
reactive ©iifrsk Ploprmatogyenby prosilion gelttid erhwl@eytatv/bexaws éaﬁ’t)lab@iwt tagiva the

ded
:gr g:t ;Qﬁ%?ﬁ’%?;m#%fl%gﬂﬁp?% %EINWP&S 599PL0ISS A, b ende
5.12 (s, 2H), 7.36 (m, 5H)

25  Synthesis of Compound 35: To a solution of Compound 34 (3.34 g, 12.99 mmole) and
valine tert-butyl ester (3.27 g, 15.59 mmole) in DMF (50 mL) was added potassium
carbonate (5.39 g, 38.97 mmole) and potassium iodide (2.59 g, 15.59 mmole). The mixture

thus obtained was stirred at 100°C overnight. The reaction mixture was concentrated and the
residue was purified by flash chromatography on silica gel with ethy! acetate/hexanes (2/8)
30 aseluent to give the desired compound 35 as an oil (3.12 g, 69%). "H NMR (CDCL) & 0.92
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approaches for conjugating drug-Ilinker nolecules to antibodies are
known in the art. The conjugation nmethod described herein is based on
i ntroduction of free thiol groups to the antibody through reaction of
| ysines of the antibody with 2-im nothiolane, followed by reaction of
the drug-linker nolecule with an active mal ehnide group. Initially 10
t he anti body Waoy@s3esehj ugat ed was buffer exchanged i nPET/0S200¢1037793
phosphate buffer pH 8.0 containing 50nM NaCl, 2mM DTPA, pH 8.0 and
concentrated to 5-10 ng/m . Thiolation was achi eved through addition

of 2-hni ”%b&@'ég&be(ﬁgég{g{jl% (@ hopelym, TiE2 80BAIRLY, 8fi s 8, 113N ﬂ?,ane to

be added was er | relimnary experinments and varies from
ant i body t59/04h2Hhédy (bs) Dt hé (pr BDi W‘Pfé@sﬁ%gﬁa@*ﬁ%ﬁﬁ& » &2 ML i on of

i ncreasi ng anounts of 2- 15i m not hi ol ane was added to the anti body,
and follow ng incubation with the antibo fo ho t om

t enper at u@éﬁﬁi@iﬁﬂﬁ%ﬁ%@ m%@hﬂ%%%f@a’ami“ﬂﬁ GS‘B%%I@Z@EE%S H@f "BH 6.0
usi ng & Sepbreesl (P002he)eOhetiEhoBBEmL } Waspisodiand@hydrbdes htmgspherfrgpressure

i ntroduced, det erm ned i d eaction.w.th dithiodj e

(Do) - s asPspers, ThPnilal BY o ERA st lobp IR RG0S,

t hi opyr i diThepalfadicth vias filtreted $rditiedeaation3@ e waSeonotngstedio deyngss tit giverthe

concentratj s Qi 99Ldgomer e used. The absorbance at 280nm
was used tdSS?%%%’S“rpg{“‘edlo"ﬁS“éeter(m fe the concentration of protein in the

sanpl es, and then an aliquot of each sanple (0.9ml) was incubated
wWith Oyl ey dIRr EIMuSE L KroSQb1dn@PChipoabdad @), 4.2 mAfleyth nut s at
roomtenpéefature. Blank_sanpl es _of buffer alyﬁé_ge gl u %?3 were al so
i ncubat ed %hisrgeiges ChplbvaspddeFmage C-IpTePHaFoEY AR5 Ahm was
measur ed apdlotydcRiiiedstedf(3 28, 075 mpioRP ANPC.qNRMHikilua iR oidEinddSiaBg an
extinction coefficient for thi orPyri di ne of 19800MA. 'It'gepl C@\Ielyy a

t hi ol at i oftiFEhfen2 hoprsehEe TRHPBFI GG AFROVES™ BRTTBRUTPG LS FaLF M EY. For
eég_ﬁpl e, 'Sﬂiiibdfbgﬁaﬁ&hﬁohﬁtdéﬁ;ﬁhy@ﬂ?iii&a(gdyxjm'&ﬂ”ﬂiﬁx_ld&aﬁej ﬂaaﬁ?ifcfllweh %yhr.mgh
addi ng, .a 0 ar_excess of. 2-j m pot hi ne 0 .

i ncubat’ ofedEq gy ‘E?Fﬂeéﬁa&? ?ﬂﬁgn?lg’r% z ?Lmﬁgaﬁ‘f’ﬂnﬁ\ﬁ@f’rﬁ%@mtegyﬁ%eng% f)'Gigat ed
was t her efugrdesiictd estiineIB M tdlorRss dili (D163 £ic0YnE-NMR (QDE1L 6 9i96 € SHY ar
rati o and 3Q .t al i.nt j,ugat.i ff ( uf fer
b 6. 0 cortthhy SRrarpe e Hsh Rt aER i S BB e

t hi ol at ed 1HB a7 i(al 2H)as4ks, AHRT.B@dn. 8H),i768 (miiH)sto0t(h@ s éd, 283 pinhii ol s
i ntroduced v i € g After
verificat ?W%{ﬂ#ﬁ%*é%@nﬁgﬁt%??ﬁ?“&@?ﬁ%?@%@éﬁ %Téc)dr ug- | i nker

mol ecwdle containing an active nal einide group was added at a 3-fold

ol ar excgﬁh&%@roft&h,ls_&und I ero GO Mo BRELRFbuRERC(H 08, VAIkAd) ik €d out in
u

conj ugati on er also_containi nal .
19 tetrahydrofuran-water (3/1, 8 ma was gtgbbﬁadHCI gas for 5 min. The reaction mixture was

stirred at 37°C overnight then the mixture was concentrated to dryness to give the desired

compound 38 as solid (168 mg, 98%) which was confirmed by LC-MS (ESI) 383 (M+H",
25 405 (M+Na") and used in next step without further purification. LC-MS (ESI) 383 (M+HD),

405 (M+Na™). :

Synthesis of Compound 39, To a solution of Compound 5 (525 mg, 0.79 mmole) in DMF (5
mL) was added N-Boc-N, N -dimethylethylenediamine (177 mg, 0.94 mmole). The mixture

30 thus obtained was stirred at room temperature for 30 min. The solvent was removed and the
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concentration of 5% ethylene glycol dinmethyl ether (or a suitable
alternative solvent). Commonly, the drug-linker stock solution was

di ssolved in 90% et hyl ene gl ycol dinethyl ether, 10% di net hyl

sul foxi de. For addition to antibody, the stock solution can be added
directly to the thiolated anti body, which has enough ethyl ene gl ycol
di met hyl et hevomduwaessd o 10bri ng the final concentrati eaTvs0EH;770r
pre-diluted in conjugation buffer containing a final concentration of
10% et hyl ene gl ycol dinmethyl ether, followed by addition to an equal
vol ume of resfdup ag rewifietii fb@ldshromatography on silica geh with diehlongeetham. fokwreti on
was i ncubages, Al hAeuLRBRERLN b iy B Hlemar@% Wdiéﬂ%)%ﬁ&h@ﬁb as Elqérlt fwi ng

i ncubation’the reaction mx was centrifuged a

m nut es 15%Hsdherdagirep ponpnpyndydy) ag elertps it (64mg, ﬁ%hrHN\/tFa&qD@ﬁle@bem

i mredi at e. 9pﬁqrg6f(gnc;q§)l pﬂ)@I mpmjgyg@t ﬁ—I)V@ﬁJ aﬁ@ﬁ‘B@{Q@@}B hjs@‘{ﬂ'@ ,3.09 (m,
chr omat og hods zurl fied

IR 81 B, THTOaT Gurinii oo ), 6ZhRh AP 335081 SO0,
pre-equi | iJem,atored nbd b, SENVISHEPES (uimer.74 25) 2paont-aisEsy s B M+H-

Y ey REoPE b Mo e HISE e SBRETELOTARRE 55 Cort Lok o vers

col l ected, pooled and concentrated. Alternatively purificati on can be

achi eved o1 gugly b N RA TR S0UTOAD SRR Lo OR B 15 Al O

exanpl @ difa infy8Yyicit: LE-MD @Slll)@éﬁ MtieBot ). 496 A WAL7 @ﬁ@qa‘)eﬁii*t(Mﬂ“ﬁri

SP- Sephar @ggp&plym pre-equilibrated in 50mM HEPES, 5nmM d yci ne,

3%yl ycerol, pH 6.0. The anti body conjugate was eluted using a

gr adi ent of 0-1M NaCl in 25equilibration buffer. Fractions containing

t he Cotnl utga:fjtﬁesmf CorfiRhEA, mh@olmn\@a@owﬂq@bm@ 28 nﬁ\m:% tnhmvmarrFl ef
concentra as re re men (0]
e U e SRS Gombount 58 (1o, o/ megele) FRMB €S B8 Mo

co- ownied lathED(P(alt—(enlimeﬂmdmlm@tapplm Sﬂayﬁcabodhhntﬁaaydradhﬁﬁhﬂﬁﬁnmhﬁzs filed

cont ot antidarrudQRBRIAEE NSl B B SRERGLLIRE HERERE
Appl i cat i oS @epqrmd and thsegsidue gay preifiedd Gemiinepenaiicer ERLEOWiFet: 86 BE Ay jn

ref er ence)y e aSadmhrilRuf £i64nt B?%%Q@s%d HnPotha WWPROSR wxﬁg beb}j er
pH8. 0 cont ai ni n?qxg mM NaCl and 2nM DTPA, and concentrate

Both anti b‘éﬁﬁl‘/gé PB) ¢ hhandHi 112k 81, b§0 srBDpkTs w2k 177 o, 2§)=f1c§|3d

ol ar @XC%slmfz 24 (ol m{mtmlaﬂi me(za‘ ), @%@m}ra ﬁito@qemlmﬁmefs% ure,
fol |l owed by o Qs

3146 m 6 3 82%:1 L4, 22 A, IH)p4 1 &)n 2H) 4.59 (m, 1H), 5.04 (bs, 2H), 7.28 to
7.40 (m, 6H), 7.55 (m, 2H), 7.63 (m, 2H), 7.78 (d, 2H) ppm; LC-MS (ESI) 760 (M+H-Boc®),

804 (M-+H-rbutyl"), 860 (M+H"), 882 (M+Na"), 899 (M+K").

25  Synthesis of Compound 42. Compound 42 was prepared as described above for Compound
17a in 98% yield. LC-MS (ESI) 538 (M+H-Boc"), 582 (M+H-rbutyl®), 638 (M+H"), 660
(M+Nah.

Synthesis of Compound 43. To a solution of Compound 42 (23 mg, 0.036 mmole) in

30  dichloromethane (1 mL} were added GMBS (N-(maleimidobutyryloxy)succinimide ester)
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5 buffer pH6.0 containing 50mMM NaCl and 2nM DTPA buffer using a
Sephadex G 25 col umm. Thi ol ated anti bodi es were then nai ntai ned on
ice, whilst the nunber of thiol groups introduced was determ ned.
This was achi eved by reaction of a sanple of thiolated anti body with
di t hi odi pyridine (DTDP). The absorbance at 280nm was neasured to

det ermi ne t h&QCWHE8HE% ati on of protein in the sanpl es PCHHERVSAER3an
al i quot of each sanple (0.9nml) was 10 incubated with 0. 1nilDTDP (5nmM
stock solution in ethanol) for 10 m nutes at roomtenperature Bl ank

sanpl es of
Absor bance(l%aatl%rlé (g??lnm gndrordélg J}g@ﬁgﬁﬁfn‘éﬁ %%ggﬁo%gﬁgol S pr esent per
anti body guaweimed tietd repst isgparuesiolyend be sttef was consintedfioradditivraldpr i di ne

of 19800Mpdin 1 sBlb@ht ﬁgsse%aﬁata@%a !ﬁ§%d§ev€asgmfﬁh n RE 8?&:35:5@/3@%L@er e

i nt roduced, and in the case of the 1 sot contr ol
t hi ol at ed Va#0; %Bﬁ%@ WRESF @dtaPFéWItrlk@ﬁﬂmné sweflw dgsirgd pemmeupds34p ansilces s

of Conpoungk g, 0y% ’]ETIJSI@/I oneenknab (nedf 1.4
TSRS AT e T e A e T

of Conpourt® L&Dmla%s taélaéant%{)t%‘* @‘h?g{)&%@d&ﬁf‘ﬂ%oﬂﬂe@%@éﬁ@ édm t h
suf fi ci ent3.2DBQH)E .4o1td H.G0 th)BHH,13133l(d, ¢E ¢ SN ph, a1, G105 s, ﬁ}ﬁ@sa

[ ncubat | o ACH e e SRR TE) SR LAl B tak 5{17623\4%? o the

ant i body- GotgdOBAT(MHIEDIBREI&EIES), 86l @HKAEen purified by size-
2007/ 038658PCT/ US2006/ 037793 excl usi on chronat ogr aphy on a Sephacryl

S200 col um pre-equilibrated with 0. 1M phosphate buffer (pH 7.2)

cont ai ni n@ﬂ&w&ﬁﬁmﬁﬂs%mmﬁ 4PN OrepRedetdewsriBedpbentedpriongound
nmononer i ¢ 1§pRiokgRr. NS @&8hl785 hadranss pad.8d. The resulting purified
conjugates were then concentrated in a stirred cell under nitrogen,

using a 10kDa cut-of f nenbrane. 5Concentrations and substitution

ratios (ngpiekiseof Caliddgndasl &"Bdkﬁﬁtiq'ﬂfof & RUndRRN(1 58k o 8 yhnis) &@ul )  of
L1, OB OB Sh¥5 0SSR PSH 5 PR G RRL BB P ROPR
Conmpound 4.584L, 6@ hmwalMpdtesugt thmpsatie. € THeaisthiy the althin@vas 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 45 as an oil (10 mg, 45%). 'H-NMR (CD;0D) 5 1.02 to 1.13 (m, 6H), 1.55 (m,
20 2H), 1.74 (m, 1H), 1.84 to 1.92 (m , 31), 2.20 to 2.27 (m, 3H), 2.95 to0 3.14 (m, 16H), 3.47 t0
3.84 (m, 12H), 3.98 (m, 1H), 4.2 t0 4.34 (m, 3H), 4.57 (m, 1H), 4.69 (m, 2H), 5.07 to 5.17
(m, 2H), 6.78 (s, 2H), 7.16 to 7.23 (m, 3H), 7.30 (m, 1H), 7.38 to 7.47 (m, 3H), 7.52 to 7.58
(m, 3H), 7.81 to 7.92 (m, 2H), 8.25 (bs, [H) ppm; LC-MS (ESI) 1194 (M+H", 1215
(M+Nz", 1233 (M+KH.

25
Example 6
O
~Cl ~Cl Ay
@ £ W, pdC O I aNHClinEtOAc O ~C1 HO2Cy
BnO O N HO O N O : ED|-CI
Boc Boc RO ﬁ
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Anti-tunor efficacy of anti-PSMA (2A10 cl one) conjugated to Conpound
A 10 was tested on LNCaP, which is human prostate carcinom
xenografts, grown in male CB17.SCID m ce (available from Taconi c,

Ger mant own, NY). LNCaP prostate cancer cells expressing high |evels
of PSMA were obtained fromATCC (Cat# CRL-1740) and expanded in vitro
foll owi ng AT®® zommbsesect i on. 8 week-ol d mal e CB17. SCI DroTaws20§6r0siTe3
Taconi ¢ were i nplanted subcutaneously in the right flank with 2.5
x106 LNCaP cells in 0.2 mM of 15 PBS/ Matrigel (1:1) per nouse. Mce
wer e wei ghed arfd nmeasured for2tunor three di nerdionally using an

el ectronic caliper twce weekly starting three weeks post

i npl antation. Individual tunmor volune was cal cul ated as hei ght x

width x Ien . MCGe with vasdll arized tu (detger m ned by

appear ance R tunors) gﬁi“égfﬂgxdpri ate ai ere random zed into
treat ment g and wete desed—peas- i ndi vid dy weffght on Day O.
20 M ce were or t UMM gr owt \/'ér@und 0/ ost dosi ng
and term nated at & end of the study.>Mce wereé ani zed when the
tunors reached tunor end point (1500 ntn3). TableH. LNCaP Xeno graft

St udy Summary T#eat ment Dose (prol e/ kg Cyt ofoxics) N per group
Dosi ng Route Average Tunor Volune at Day -1 (mmB) Vehicle

TFA 0 o 0
0 H i\
o}
i st s SN oW Sk e 's'
& - o Q \ N/ O
NSO N '
5% AcOH in DCM ,N \) o /N
H
10 7

Synthesis of Compound (2). A solution of 1 (100 mg, 0.24 mmol) and 10% Pd-C (35 mg) in
MeOH/CH,Cl, (1/2, 10 ml) was degassed in vacuo for 40 s. The resulting mixture was
placed under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction mixture

15 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-dg) 8 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).

20 Synthesis of Compound (4). A solution of 2 (35 mg, 0.1 mmol) in 4 M HCI-EtOAc (5 ml)
was stirred at 25 °C under Ar for 30 min, The solvent was removed in vacuo. To the residue
was added 5-acetylindone-2-carboxylic acid (24.4 mg, 0.12 mmol). A solution of EDC (22.9
mg, 0.12 mmol) in DMF (3 mI) was added and the reaction mixture was stirred at 25 °C for 5

h, The solvent was removed. The crude product was chromatographed on silica gel eluted
25  with 10% MeOH in CH;Cly to give 4 (40.7mg, 93%). 'HNMR DMSO-ds) 812.13 (s, 1H),

10.47 (s, 1H), 8.45 (s, 1H), 8.10 (d, 1H, J=8.4 Hz), 7.96 (br s, 1H), 7.85 (d, 2H, J=8.4 Hz),

7.54 (d, 1H, I=8.4 Hz), 7.51 (t, 1H, J=8.2 Hz), 7.36 (1, 1H, J=7.6), 7.35 (s, LH), 4.81 (t, 1H,
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3 ip 100 Isotype Ab-Cnpd A Conjugate 0.3 3 ip 100 2A10-Cnpd A
Conjugate 0.3 3 ip 100 25

WO 2007/038658 PCT/US2006/037793

11.2 Hz), 4.54 (dd, 1H, 8.8 Hz), 4.23 (m, 1), 4.01 (dd, 1H, 7=10.2 Hz), 3.86 (dd, 1H, J=10.7
Hz), 2.61 (s, 3H).

Synthesis of Compound (5). 4-Methyl-1-piperazinecarbonyl chloride hydrochloride (19.9
5 mg, 0.1 mmol) was added to a solution of 4 (20 mg, 0.05 mmol) and anhydrous pyridine (25
pml, 0.3 mmol) in 3% allyl alcohol in dry methylene chloride (4 ml) and the mixture was

stirred for 16 h. Purification of the crude product on silica gel yielded § (23.6 mg, 91%).
'NMR DMSO-dg) § 12.03 (s, 1H), 8.41 (s, 1H), 8.21 (5, 1H), 8.01 (d, 1H, J=8.4 Hz), 7.88 (d,
1H, J=8.4 Hz), 7.82 (dd, 1H, J=8.4 Hz), 7.58 (t, 1H, J=8.1 Hz), 7.51 (d, 1H, J=8.4 Hz), 7.46

10 (1, 1H, J=7.6 Hz), 7.37 (s, 1H), 4.86 (t, 1H, J=10.8 Hz), 4.57 (dd, 1H, J=10.8 Hz), 4.38 (m,
1H), 4.06 (dd, 1H, J=10.8 Hz), 3.86 (dd, 1H, J=11 Hz), 3.41 (br, 4H), 3.29 (br, 4H), 2.82 (s,
3H), 2.57 (s, 3H).

Synthesis of Compound (7). A solution of 5 (13 mg, 24 umol) and linker 6 (16.9 mg, 31
15 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, 7um,
19 x 150 mm column) to give 7 (18.5 mg, 81%). MS: caled for Cygtls;CINgOyy (M+H) m/z
958.38, found 958.10.

20 EXAMPLEY

Benzyl chloroformate, o] DI’\.'II-I|=C:&!I-l-l(wtl::tgJ tB‘lu’l'.'c 9 o
' [RLALRAFA 1] D H
HBr, N~ BT THF, DIEA o BT overnight oJ‘N’\'"JLo’k
-_ . N —_— i H
4% q 0% T~ 2
u 0 /]< FmocOSu, O JOL H O k
Hg, PdIC, MeOH HZN'\’N“;)LO CH.CIp . o E.\,N\:)ko
98% A 3 60% O o 4

HCl, O i H O
THFIHZO {3i1), 37C . o7 ~N~NoAon ner
——— st i wrTTrrTr— - '+
H H
98% O AN 5
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As shown in Fig. 1, 0.3 pnmole/kg (referring to the noles of the
cytotoxi n Conpound A) of the 2A10- Conpound A conjugate i nduced
conplete regression of all three established small LNCaP tunors. B.
Dose- Response Study 5Anti-PSMA (2A10) was buffer exchanged into 0.1M
phosphate buffer pH 8.0 containing 50nM NaCl and 2i nM DTPA, and
concent r at ed Wap2o®/088¢88 ml . Anti body was then thi ol at ed POYUS@WEEL ON
wth a 7.5-fold nolar excess of 2-im nothiolane for one hour at room
tenperature, followed by desalting into 50V HEPES buffer pH 6.0
cont ai ni ng 5nM gl yci ne, 2nM Di,BAveand 3% (v/v) gl ycer oI using a

Sephadex 0-25 mpurm Thi ol d{eﬁ C ze'zant ody was nai ghgbRaf,ON ice,
whi | st the nunb NSk w" W Ler_m_n.e(i This was
achi eved by reacti on a sanpb?& of th|Q>|:a~t i bodyemi t h

di t hi odi pyri di ne?(LDTDP) The absorbance at 280nm was neasured to
determ ne the ce tiom of prq_t.@ngtonnth? and then an

al i quot of each sa%ﬁﬁgb Wm_dﬂ&unaied 0 (5111Mm
stock solution in ethanol) gor/ 10 magut es at room 15 be erature.

Bl ank sanpl es of buffer alone gtus DIDP were incubated al hgsi de.
Absorbance at 324nm was measured and the nunber of thiols present per
anti body quantitated using an extinctjoR coefficient for thiopyridine
of 19800 M. The T"hﬁ ol at ggramii body Waf{then incubated with a 2-fold

eriding

mol ar excess of Cofjpound AXgbar the nobdr concentr ARBEH "0 t hi ol
groups. Compahg~al, rel st GG 20 it oRtin 10% (Vomw) - E)TVBO’QO%(V/V)
et hyl ene gl ycodl neéthyl et p,er wag yadded t hi o, ant i body
along with sufffcient ethylene glycol dinethyl &fher to br| ng the
final concentratiof™® 5% (v/v). After incubation at rgomtepgerasure
for 2 hours the antfbody- Co odH%"?ﬁ”"Ebnj ugate was pur;_ﬁ‘nee{‘“oﬂjbrl
i on- excha chromajb i y Reg”ék”f FH x way-applagdit P an 9
SP- Sephar%colﬂu bl%P8d i n. buf f%@ HEPES, #5mM 25
gl yci ne, (v/v) dl ycerﬁl ° pH 6. 0)= The col was .h;ed W th
buffer A then with 95% buf f er A 5% buffer B (50myl HEPES, 1M Nad,
smM gl ycine, 3% (v/v) glycerol, pH 7.2) § %q m dy Conmpound A
f els

4

conjugate was eluted with 10% buf f er B, ractions

cont ai ni ng nononeric coweat e &%ted and gpool ed and the pH
adjusted to 7.2 by addltls@n of mﬁ”gﬂ m ne. The resulting
purified conjugate was then dialysed intaf §Efn1\/l HEPES, 100mM NaCl,
5mM gl¥cine, 3% (v/v) glycerol, pH 7.2 and then concentrated in a

stirred cell under nltr%gf | agteng a 10k cut-of f nenbrane.
Concent r at i onsl dnd¥ubstim ufﬁ on ratios, H&r of drug rmh@enizes

attached p Tok gat e was deh T‘Eﬁamed usi ng
absor bancef.at 280r;;¥|% nd 34gpm by Sneéfere ex

coefficients of bbt nti bocfy and Conpound A at eac wavelatmngth as
previ ously nmeasured. The isotype control (anti-CD70 2H5) conjugate

N eal —W@Nf:"ﬂqﬂk’;b

AL
@“ o N H O HN
-~ & N (o] a2
NH
JNH;
g

Synthesis of Compound 1
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prepared using the same nethod except that elution of conjugate from
t he i on-exchange col um was achieved with 15% buffer B, 85% buffer A
Effi cacy and selectivity of the conjugates was determ ned usi ng LNCaP
10 human prostate carci noma xenografts grown in nmale CB1l7.SCID mce
as descri bed above. The design of this xenograft study is summarized
In table 2. TEHI0EAO8654 NCaP Xenograft Study Summary TPEHUSRHITRIse
(ttrol e/ kg Cytotoxin) N per group Dosing Route Average Tunor Vol une
at Day -1 (mm) Vehicle - 9 ip
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 chlroroformate (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

5  silica gel with ethyl acetate/hexanes (3/7) as gradient to give Compound 1 as an oil (4 g,
64%). "H NMR (CDCl3) & 3.54 (bs, 2H), 3.61 (bs, 2H), 5.12 (s, 2H), 7.36 (m, 5H).

Synthesis of Compound 2
To a solution of Compound 1 (3.34 g, 12.99 mmole) and valine tert-butyl ester (3.27
10 g, 15.59 mmole) in DMF (50 mL) was added potassium carbonate (5.39 g, 38.97 mmole) and
potassium iodide (2.59 g, 15.59 mmole). The mixture thus obtained was stirred at 100°C

overnight. The reaction mixture was concentrated and the residue was purified by flash
chromatography on silica gel with ethyl acetate/hexanes (2/8) as gradient to give Compound
2 as an oil (3.12 g, 69%). 'H NMR (CDCls) § 0.92 (m, 6H), 1.46 (s, 9H), 1.86 (m, 1H), 2.53

15 (m, 1H), 2.80 (m, 2H), 3.18 (m, 1H), 3.31 (m, 1H), 5.10 (s, 2H), 5.25 (bs, 1H), 7.36 (m, SF);
LC-MS (ESI) 296 (M+H-fbutyl"), 352 (M+H"),

Synthesis of Compound 3

A solution of Compound 2 (3.4 g, 9.72 mmole) and palladium on charcoal (200 mg)
| 20  in methanol (30 mL) was placed under hydrogen atmospheric pressure at room temperature.
- The mixture thus obtained was stirred at room temperature for 2 hours. The palladium was
filtrated and the reaction mixture was concentrated to dryness to give Compound 3 as an oil
(2.1 g, 98%). "H NMR (CD;0D) 8 0.94 (i, 6H), 1.47 (s, 9H), 1.63 (bs, 2H), 1.90 (m, 1H),
2.47 (m, 1H), 2.73 (m, 2H). - :
25

Synthesis of Comgbund 4
To a solution of Compound 3 (2.1 g, 9.72 mmole) in dichloromethane (30 mL) was

added FmocOSu (N-(9-Fluorenylmethoxycarbonyloxy)succinimide (3.28 g, 9.72 mmole) at
0°C. The mixture thus obtained was stirred for 2 hours at 0°C. The mixture was

30 ‘concentrated to dryness and then the residue was purified by flash chromatography on silica
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160 Isotype Ab- Cmpd A 0.05, 0.15, 0.30, 0.45, 0.60, 0.90 9 ip 160
2A10-Cnpd A 0.05, 0.15, 0.30, 9 ip 160 0.45, 0.60, 0.90

WO 2007/038658 PCTAIS2006/037793

gel with 100% dichloromethane, followed by 0.5% methanol in dichloromethane and finally
1% methanol in dichloromethane as gradient to give Compound 4 as colorless oil (2.55 g,
60%). 'H-NMR (CDCl) & 1.03 (d, 3H), 1.14 (d, 3H), 1.52 (s, 9H), 2.28 (m, 1H), 3.14 (m,
2H), 3.46 (m , 2H), 3.89 (d, 1H), 4.24 (m, 1H), 4.44 (m, 2H), 7.29 (m, 2H), 7.40 (m, 2H),

5  7.64 (m, 2H), 7.80 (d, 2H); LC-MS (ESD) 383 (M-+H-tbutyl"), 440 (M+H"), 462 (M+Na™),
478 (MHKH).

Synthesis of Compound §
To 2 solution of Compound 4 (177 mg, 0.4 mmole) in tetrahydrofurane-water (3/1, 8

10 mL) was bubbled HCI gas for 5 min. The reaction mixture was stirred at 37°C overnight
then the mixture was concentrated to dryness to give Compound 5 as solid (168 mg, 98%)
which was used in next step without further purification. "H-NMR (CDCl3) & 1.04 (d, 3H),
1.14 (d, 3H), 2.32 (m, 1H), 3.18 (m, 2H), 3.46 (m , 2H), 3.95 (d, 1H), 4.22 (m, 1H), 4.42 (m,
2H), 7.29 (m, 2H), 7.39 (m, 2H), 7.64 (m, 2H), 7.79 (d, 2H); LC-MS (ESI) 383 (M+H"), 405

15 (M+Nah).

Synthesis of Compound 23

A solution of ethyl-5-nitroindole-2 carboxylate (2 g, 8.5 mmole) and palladium on

charcoal (200 mg) in 50% methanol in dichloromethane (100 mL) was placed under

20  hydrogen atmospheric pressure at room temperature. The mixture thus obtained was stirred
at room temperature for 2 hours, The palladium was filtrated and the reaction mixture was

concentrated to dryness to give Compound 23 as colorless oil (1.68 g, 97%). 'H NMR
(CD;0D) & 1.38 (t, 3H), 4.34 (q, 2H), 6.86 (dd, 1H), 6.95 (d, 1H), 6.98 (d, 1H), 7.25 (d, 1H).

25  Synthesis of Compound 24

To a solution of Compound 23 (300 mg, 1.47 mmole) in dichloromethane (5 mL) was
added Boc,O (385 mg, 1.76 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 10% ethyl acetate in hexanes as gradient to give
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As shown in Table 2 and Figs. 2-3, 0.15 pnol e/ kg of

ant i - PSMA- Conpound A (Fig. 2) had better anti-tunor efficacy than

0. 90 unol e/ kg of isotype control -Conpound A indicating at |east >6x
selectivity (Fig. 3). 0.90 unol e/ kg of anti-PSMA- Conpound A only
showed transient toxicity (Fig.5) and was bel ow the nmaxi numtol erated
dose. 20 Themd Wp38d3h over 6-fol d therapeutic index RETUBAEHBT$3 ed
for anti-PSMA- Conpound A in LNCaP-tunor-bearing mce, C Efficacy on
Large Tunors Anti-PSMA (2A10) was buffer exchanged into

concontr at e PuREiR B PR ARG B IMR GghoBye's ST 37T &

2007/ 03865%9(;41'3113225&6’/@39773}3 7t2Bn(dIl Het30yl, IHcAdabd, 0F).With a 9-fol d
nol ar excess of 2-im nothiolane for one hour at room tenperature,

foll owed by desalting into 50mM HEPES buffer pH6.0 containing 5niv
gl yci ne, mﬁvl v) glycerol using a Sephadex G 25 col um.
Thi ol ated ant i hodyivest GMpﬂﬁlﬁ'ﬂqf}iO(ﬂﬁ%'OCﬁ M&)hﬁ&&ﬁ&?(ﬂ%}?j £s QfedtsN! Ol

gr oups i nt roduced was det er m ned hi s was "achi eved reacti on of
a sanpl e oPMpR 8f HPEd 1 ame; HEUime i Wittt seinpyie el tyF pptpinedrries
absor bancestiatd a&memaama&m kflrd 0 sotet ahetdafioh hxiGRRGS B(Sn'&@hﬁht@(ﬂtoOf
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methanol in dichloromethane as gradient to give Compound 26 as colorless oil (184 mg,
62%). '"H NMR (CD;0D) § 1.53-1.58 (m, 2H), 1.57 (s, 9H), 1.71 (m, 1H), 1.82 (m, 1H),
3,08 (m, TH), 3.19 (m, 1H), 421 (m, 1H), 4.28 (m, 1H), 4.38 (m, 2H), 7.28-7.39 (m, 3H),
7.49 (m, 2H), 7.56-7.86 (m, 5H), 7.89 (m, 2H); LC-MS (BSD), 573 (M+H", 595 (M+Na»,
611 (M+K™).
25
Synthesis of Compound 27

To a solution of Compound 26 (1 g, 1.75 mmole) in DMF (18 mL) was added
piperidine (2 mL) at room temperature. The mixture thus obtained was stirred at room
temperature for 1 hour, The mixture was concentrated to dryness and then the residue was

30 purified by flash chromatography with 100% dichloromethane, followed by 5% methanol in
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and then anti body- Conmpound A conjugate was eluted with 10% buffer B,
90% buffer A. Fractions containing nononeric conjugate were collected
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and then 25 dh¥eBsat ed in a stirred cell under nitr ®§EHS20UIBNY a
101cDa cut-off menbrane. Concentrations and substitution ratios
(nunber of drug nol ecul es attached per antibody nol ecul e) of the

conj ugat elichiSorskettane aid iealy 26 Vemptimbelon HiseremeshanoBaradicatia 208 6 fotprlesy
reference.tcg ltnrl\egﬁ% I nction coefficients of both antibody and
Conpound oﬂ ? each avel ength as previ ouslly measured. The isodt gc{oe
control (anti TER7®MieE)of dbmpiidatle maad-6 Wwpple) in DMF (10 mL) were add

2007/ 038%@%%%;@8}% Q@;b?,]gg IV BRAIH hd! Sdniiguldne (SHa Ry, Tt Madlep feept

that elutio conjugate fromthe i on-exchange col ugn \/va%_mgcq; eeved
Wit h 15%Brampler] fr pepwgtvny ndrHATU (494 mg, 1.3 mmolipt oM KmpCLaipre.
sel ecti vigivnef HuheveRe weaketdvasosetianstaned fasi hors. NGePuixtwea was
prostate carci noma xenografts gra i n i ) o
descri bedonsaed 18 dypess g‘@s@ﬂr@%@@%&% p)TBﬂr? S%g%% thg%glloglg&?sﬁ%ﬂw?
sunmar i zed wih 5Blhedtand ikdidhlordakthame 3s ghdl@aP Xerfogmatnd 2tay gylodssneihr v
Tr eat ment se 5. n ' I i t-f Aver age
LAl me N (O 6590, PhSH K IR Tha, B §58 962UR, B9 4\E, FRHUEA @Y

10 1H), 1.82 (m, 1H), 2.00 (m, 1H), 2.65 (m, 2H), 3.2:3.3 (m, 4H), 3.70 (m, 1H), 4.21 (m, 1H),

4,28 (m, 2H), 4.38 (m, 2H), 460 (m, 1H), 7.28-7.39 (m, 4H), 7.60-7.70 (m, 4H), 7.8 (d, 2H),

7.89 (d, 2H); LC-MS (BSI), 716 (M+H"), 737 (M+Na'), 753 (MK,

Synthesis of Compoupd 28
15 To a solution of Compound 27 (300 mg, 0.45 mmole) in DMF (9 mL) was added

piperidine (1 mL) at room temperature. The mixture thus obtained was stirred at room
temperature for 1 hour. Then the mixture was concentrated to dryness to give an oil which
was crashed out in ether (20 mL). The material was filtered to give a white solid (186 mg,
84%).

20 To a solution of the free amine (32 mg, 0.065 mmole) in dichloromethane (1 mL) was
added MAL-PEGy-NH ester (50 mg, 0.097 mmole). The mixture thus obtained was stirred at
room temperature for 4 hours. The solvent was evaporated and the residue was purified by
semi-preparative HPLC to give Compound 28 as an oil (47 mg, 95%). 'H NMR (CD;0D) 8
1.10 and 1.15 (2d, 6H), 1.58-1.62 (m, 2H), 1.6 (s, 9H), 1.75 (m, 1H), 1.90 (m, 1H), 2.25 (m,

25 1H), 2.45 (t, 2H), 2.5 (t, 2H), 3.10-3.25 (m, 4H), 3.30 (m, 2H), 3.45-3.65 (m, 16H), 3.75 (m,
4H), 3.85 (d, 1H), 4.65 (m, 1H), 6.80 (5, 2H), 7.67 (d, 2H), 7.90 (d, 2H), 8.80 (d, 1H), 10.20
(s, 1H); LC-MS (ESI), 891 (M+H"), 913 (M+Na"), 929 (M+K").

Synthesis of Compound 29
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To a solution of Compound 28 (47 mg, 0.062 mmole) in dichloromethane (0.5 mL)
was added trifluoroacetic acid (0.5 mL) at room temperature. The mixture thus obtained was
stirted at room temperature for 30 minutes. Then the mixture was concentrated to dryness to
give Compound 29 as an oil which was used in next step without further purification (40 mg,

5 92%). 'H NMR (CD;0D)  1.10 and 1.15 (24, 6H), 1.60 (m, 2H), 1.80 (m, 1H), 1.90 (m,
1H), 2.25 (m, 1H), 2.45 (t, 2H), 2.5 (t, 2IT), 3.10-3.25 (m, 4H), 3.30 (m, 2H), 3.45-3.65 (m,
16H), 3.75 (m, 4H), 3.85 (d, 1H), 4.65 (m, 1H), 6.80 (s, 2H), 7.67 (d, 2H), 7.95 (d, 2H), 8.80
(d, 1H); LC-MS (ESD), 836 (M+H"), 858 (M+Na*), 874 (M+K ™.

10 Synthesis of Compound 31
To a solution of 3¢ (100 mg, 0.2 mmole) in EtOAc (2 mL) was added a concentrated
HBr solution in EtOAc (3 mL) at room temperature. The Boc deprotection was completed
after [ hour. The precipitated material was filtered (quantitative yield). Then the TFA salted
amine was dissolved in DMF (3 mL). To this solution were added the compound 25 (55 mg,
15 0.2 mmole), diisopropylethylamine (173 pL, 1 mmole) and HATU (79 mg, 0.2 mmol¢). The

mixture thus obtained was stirred at room temperature for 3 hours. The solvent was
evaporated and the residue was purified by semi-preparative HPLC to give Compound 31 as
a white solid (86 mg, 57%). 'H NMR (CD;0D) & 1.54 (s, 9H), 2.91 (s, 3H), 3.10-3.60 (m,
8H}, 3.72 (i, 1H), 3.97 (m, 1H), 4.30-4.60 (m, 3H), 6.94 (bs, 1H), 7.05 (m, 1H), 7.12 (d,

20 1H), 7.45 (m, 2H), 7.68 (4, 1H), 7.75 (bs, 1H), 7.86 (d, 1H), 8.23 (bs, 1H); LC-MS (ESI),
562 (M+H-100%), 606 (M+H-56"), 662 (M+H"), 685 QM+Na"), 701 (M+K™).

Synthesis of Compound 32

To a solution of Compound 31 (30 mg, 0.039 munole) in dichloromethane (0.5 mL)

25  were added anisole (100 plL) and trifluoroacetic acid (0.4 mL) at room temperature. The

mixture thus obtained was stirred at room temperature for 30 minutes. Then the mixture was

concentrated to dryness to give an oil which was used in next step without further
purification. |

To a solution of the oil in DMF (1 mL) were added the Compound 29 (36 mg, 0.039

30 mmole), diisopropylethylamine (40 pL, 0.23 mmole) and HATU (15 mg, 0.039 mmole). The
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10As shown in Table 3 and Fig. 6, a single |ow dose of 0.15 unole/kg
of anti- PSMA-Conpound A greatly inhibited gromh of established

| arge LNCaP tunors of average sizes of 240 mmB. In contrast, 0.15

kt ol e/ kg of isotype control-Conpound A had nininal anti-tunor
efficacy. As shown in Table 4 and Fig. 7, a single dose of 0.30

unol e/ kg of at208BAssConpound A i nduced regressi on andctmsedsiotred
growm h- of -very |l arge LNCaP tunors 150f average sizes of 430 mmB.

Tabl e 4. LNCaP Xenograft Study Summary Treatnent Dose (pnol e/ kg

(Wrr;g; Oi(/iar}?u)ét:ﬁ{'gpf_ﬁﬁs GbauB Ras isiedRa Uosm Avap@gee Tomdrhovio| TheesohentDergs - 1
evaporated and the residue was purified by semi-preparative HPLC to give Compound 32 as
an oil (36 mg, 60%). 'H NMR (CD;0D) § 1.09 and 1.15 (2d, 6H), 1.62 (m, 2H), 1.81 (m,
1H), 1.93 (m, 1H), 2.27 (m, 1H), 2.45 (¢, 2H), 2.51 (t, 2H), 2.98 (s, J3H), 3.13-3.25 (m, 4H),
5  3.47-3.62 (m, 24H), 3.76 (m, 4H), 3.82 (m, 1H), 3.85 (d, 1H), 420 (m, 1K), 4.55-4,70 (m,
4H), 6.79 (s, 2H), 7.06 (s, 1H), 7.36 (bs, 1H), 7.43-7.54 (m, 2H), 7.72-7.81 (m, 3H), 7.91 (m,
3H), 8.05 (s, 1H), 8.25 (bs, 1H), 8.82 (d, 1H), 10.25 (s, IH); LC-MS (ESI), 691 (M+2HY/2,

1381 (M+H), 1419 (MK,

10 EXAMPLE §: Proliferation Assays
The biological activity of the cytotoxic compounds of the invention can be

assayed using the well established 3H-thymidine proliferation assay. This is a convenient
method for quantitating cellular proliferation, as it evaluates DNA synthesis by measuring
the incorporation of exogenous radiolabeled 3H-thymidine. This assay is highly reproducible
15  and can accommodate large numbers of compounds.
To carry out the assay, promyelocytic leukemia cells, HL-60, are cultured in
RPMI media containing 10 % heat inactivated fetal calf serum (FCS). On the day of the
study, the cells are collected, washed and resuspended at a concentration of 0.5 x 10° cells/m]
in RPMI containing 10% FCS. 100 pl of cell suspension is added to 96 well plates. Serial
20  dilutions (3-fold increments) of doxorubicin (as a positive control) or test compounds are
made and 100 pul of compounds are added per well. Finally 10 pi of a 100 pCi/ml -
thymidine is added per well and the plates are incubated for 24 hours. The plates are
harvested using a 96 well Harvester (Packard Instruments) and counted orr a Packard Top
Count counter. Four parameter logistic curves are fitted to the 3H-thymidine incorporation as
25 & function of drug molarity using Prism software to determine ICso values.
The compounds of the invention generally have an IC5 value in the above

assay of from about 1 pM to about 100 nM, preferably from about 10 pM to about 10 nM.
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ip 430 2A10-Cnpd A 0.15, 0.30, 0.45 6 ip 430 20 Exanple 11: In Vivo
St udi es _ The follow ng sanpl es were prepared in general
accordance with the exanpl es provi ded above. WO

20071038658PCT/ US2006/ 037793 | | Goup | li Test substances

WO 2007/038658 PCT/US2006/037793

EXAMPLE 9: Conjugation of Drug-Linker Molecules to Antibodies

This example describes reaction conditions and methodologies for conjugating
a drug-linker molecule of the invention (optionally including other groups, such as spacers,
reactive functional groups and the like) to an antibody as a targeting agent, X4, The

5 conditions and methodologies are intended to be exemplary only and non-limiting. Other
approaches for conjugating drug-linker molecules to antibodies are known in the art.

The conjugation method described herein is based on introduction of free thiol
groups to the antibody through reaction of lysines of the antibody with 2-iminothiolane,
followed by reaction of the drug-linker molecule with an active maleimide group. Initially

10 the antibody to be conjugated was buffer exchanged into 0.1M phosphate buffer pH 8.0
containing 50mM NaCl, 2mM DTPA, pH 8.0 and concentrated to 5-10 mg/ml. Thiolation
was achieved through addition of 2-iminothiolane to the antibody. The amount of 2-
iminothiolane to be added was determined in preliminary experimenté and varies from
antibody to antibody, In the preliminary experiments, a titration of increasing amounts of 2-
15 iminothiolane was added to the antibody, and 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 thiol groups introduced determined rapidly by
reaction with dithiodipyridine (DTDP). Reaction of thiol groups with DTDP results in
liberation of thiopyridine which is monitored at 324nm. Samples at a protein concentration
20  of 0.5-1.0 mg/ml were used. The absorbance at 280nm was used to accurately determine the
condentration of protein in the samples, and then an aliquot of each sample (0.9ml} was
incubated with 0.1 ml DTDP (5mM stock solution in ethanol) for 10 minutes at room
temperature, Blank samples of buffer alone plus DTDP were also incubated alongside. After
10 minutes, absorbance at 324nm was measured and the number of thiols present quantitated
25  using an extinction coefficient for thiopyridine of 19800M.

Typically a thiolation level of three thiol groups per antibody is desired. For
example, with one particular antibody this was achieved through adding la 15 fold molar
excess of 2-iminothiolane followed by incubation at raom temperature for 1 hour. Antibody
to be conjugated was therefore incubated with 2-iminothiolane at the desired molar ratio and

30  then desalted into conjugation buffer (50mM HEPES buffer pH 6.0 containing 5mM Glycine,
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3% Glycerol and 2mM DTPA). The thiolated material was maintained on ice whilst the
number of thiols introduced was quantitated as described above.
After verification of the number of thiols introduced, the drug-linker molecule
containing an active maleimide group was added at a 3-fold molar excess per thiol. The
5  conjugation reaction was carried out in conjugation buffer also containing a final
concentration of 5% ethylene glycol dimethyl ether (or a suitable alternative solvent).
Commionly, the drug-linker stock solution was dissolved in 90% ethylene glycol dimethyl
ether, 10% dimethyl sulfoxide, For addition to antibody, the stock solution can be added
directly to the thiolated antibody, which has enough ethylene glycol dimethyl ether added to
10 bring the final concentration to 5%, or pre-diluted in conjugation buffer containing a final
concentration of 10% ethylene glycol dimethyl ether, followed by addition to an equal
volume of thiolated antibody.
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
15 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 $200 column pre-equilibrated
with 50mM HEPES buffer pH 7.2 containing 5SmM glycine, 50mM NaCl and 3% glycerol.
Chromatography was carried out at a linear flow rate of 28 cm/h. Fractions containing
20 conjugate were collected, pooled and concentrated. Alternatively purification can be
achieved through ion-exchange chromatography. Conditions vary from antibody to antibody
and need to be optimized in each case. For example, antibody-drug conjugate reaction mix
was applied to an SP-Sepharose column pre-equilibrated in 50mM HEPES, 5mM Glycine,
3%glycerol, pH 6.0. The antibody conjugate was eluted using a gradient of 0-1M NaCl in
25  equilibration buffer. Fractions containing the conjugate were pooled, the pH was adjusted to
7.2 and the sample concentrated as required.
EXAMPLE 10: In Vivo Studies
A. Treatment of in vive tumor xenografis
Anti-PSMA (2A10, see co-owned U.S, Patent Application Serial Number
30 60/654,125, filed February 18, 20035, incorporated herein by reference) and isotype conirol
antibody (anti-CD70 IgG1 clone 2HS5, (see co-owned U.S, Patent Application Serial Number

179



Def ucosyl ated anti-CD70 antibody (CD70.1 cif) 5.30 _ 4C | NY Toxin
1-conjugated anti-CD70 antibody (CD70.1 - Toxin 1) 3.00 1.7 -80C
Toxi nl - conj ugat ed defucosyl ated anti-CD70 anti body (CD70, 1 df -
Toxin 1) 2,98 1.7 -80C

WO 2007/038658 PCT/US2006/037793

60/720,600, incorporated herein by reference) were each buffer exchanged into 0.1M
phosphate buffer pH8.0 containing 50mM NaCl and 2mM DTPA, and concentrated to
6mg/ml. Both antibodies were then thiolated by incubation with a 25-fold molar excess of 2-
iminothiolane for one hour at room temperature, followed by desalting inte 0.1M phosphate
5 buffer pH6.0 containing 50mM NaCl and 2mM DTPA buffer using a Sephadex G-25
* column. Thiolated antibodies were then maintained on ice, whilst the number of thiol groups
introduced was determined. This was achieved by reaction of a sample of thiolated antibody
with dithiodipyridine (DTDP). The absorbance at 280nm was measured to determine the
concentration of protein in the samples, and then an aliquot of each sample (0.9ml) was
10 incubated with 0,1l DTDP (SmM stock solution in ethanol) for 10 minutes at room
. temperature. Blank samples of buffer alone plus DTDP were incubated alongside.
Absorbance at 324nm was measured and the number of thiols present per antibody
quantitated using an extinction coefficient for thiopyridine of 19800M™. In the case of anti-
PSMA 5.3 thiols per antibody were introduced, and in the case of the isotype control 6.0.

15 The thiclated antibodies were then incubaied with a 3 fold molar excess of

Compound A over the molar concentration of thiol groups.

Q
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PR A AT ey
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Compound A

SmM stock solution in DMSQ of Compound A was added to the thiolated antibodies along
20 with sufficient DMSO to bring the final concentration of DMSO to 10% (v/v). After
incubation af room temperature for 3 hours the pH of the incubation mixture was raised to

7.0 using triethanolamine. The antibody-Compound A conjugates were then purified by size-
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6 Toxi n2-conjugated anti-CD70 antibody (CD70.1 - Toxin 2) 230 1.8
-80C Toxin 1 Toxin 2 5 Five (5) freshly collected buffy
coat sanples from healthy vol unteer donors were obtained. The
perld_pheral bl oo](cj nononucl ear cells (PBMC) were purified using
gradi ent centrifugation according to Ficoll-Paque(r) plus procedure
(Ref 07907, Stew@B$essTechnol ogi es, Meyl an, France). ThReTuUbAHBI7Y Of
PBMC cells were assessed by 0.25% 10 trypan bl ue excl usion before
FACS anal yses as well as before in vivo injection. The five CD
markers lekdisteo chrombhgrahyloh o Rphepryl 880%colen preeauliyrsediiadiMgen Mai n
antigen %ﬁ@s{:ﬁa%egﬁu?f@r (gﬁ)%.zycoﬁﬁlnhr@ 50mM NaCl and 5% (v/v) DMSO. Fractions containing

monomeric conjugate were collected and pooled. The resulting purified conjugates were then

concentrated in 2 stirred cell under nitrogen, using a 10kDa cut-off membrane.

5  Concentrations and substitution ratios (number of drug molecules attached per antibody
molecule) of the conjugates were determined using absorbance at 280nm and 340nm, by
reference to the extinction coefficients of both antibody and Compound A at each

wavelength as previously measured.

Anti-tumor efficacy of anti-PSMA (2A10 clone) conjugated to Compound A

10 was tested on LNCaP, which is human prostate carcinoma xenografts, grown in male
CB17.8CID mice (available from Taconic, Germantown, NY). LNCaP prostate cancer cells
expressing high levels of PSMA were obtained from ATCC (Cat# CRL-1740) and expanded
in vitro following ATCC instruction. 8 week-old male CB17.5CID mice from Taconic were
implanted subcutaneously in the right flank with 2.5 x10% LNCaP cells in 0.2 ml of

15  PBS/Matrigel (1:1) per mouse. Mice were weighed and measured for tumor three
dimensionally using an electronic caliper twice weekly starting three weeks post
implantation, Individual tumor volume was calculated as height x width x length, Mice with
vascularized tumors (determined by appearance of the tumors) of appropriate sizes were
randomized into treatment groups and were dosed per individual body weight on Day 0.

20 Mice were monitored for tumor growth around 60 days post dosing and terminated at the end

of the study. Mice were euthanized when the tumors reached tumor end point (1500 mn).

Table 1. LNCaP Xenograft Study Summary

Treatment Dose (pmole/kg | Nper | Dosing Average Tumor Volume
Cytotoxics) group | Route at Day -1 (mm”)
Vehicle - 3 ip 100
Isotype Ab-Cmpd A Conjugate 0.3 3 ip 100
2A10-Cmpd A Conjugate 0.3 3 ip 100

25
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CD14 Monocytes, nmacrophages, Langerhans cells CDl16b G anul ocytes
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glycine, 2mM DTPA and 3% (v/v) glycerol using a Sephadex G-25 column, Thiolated
10 antibody was maintained on ice, whilst the number of thiol groups introduced was
determined. This was achieved by reaction of a sample of thiolated antibody with
dithiodipyridine (DTDP). The absorbance at 280nm was measured to determine the
concentration of protein in the samples, and then an aliquot of each sample (0.9ml) was
incubated with 0.1ml DTDP (SmM stock solution in ethanol) for 10 minutes at room
15 temperature. Blank samples of buffer alone plus DTDP were incubated alongside.
Absorbance at 324nm was measured and the number of thiols present per antibody

quantitated using an extinction coefficient for thiopyridine of 19800 M,

The thiolated antibedy was then incubated with a 2-fold molar excess of
Compound A over the molar concentration of thiol groups, Comp;)und A, SmM stock
20 solution in 10% (v/v) DMSO/90% (v/v) ethylene glycol dimethyl ether, was added to the
thiolated antibody along with sufficient ethylene glycol dimethyl ether to bring the final
concentration to 5% (v/v). After incubation at room temperature for 2 hours the antibody-
Compound A conjugate was purified by ion-exchange chromatography. Reaction mix was
applied to an SP-Sepharose column pre-equilibrated in buffer A (50mM HEPES, 5mM
25 glycine, 3% (v/v) glycerol, pH 6.0). The column was washed with buffer A, then with 95%
.buffer A, 5% buffer B (50mM HEPES, 1M NaCl, SmM glycine, 3% (v/v) glycerol, pH 7.2)
and then antibody-Compound A conjugate was eluted with 10% buffer B, 90% buffer A.
Fractions containing monomeric conjugate were collected and pooled and the pH adjusted to

7.2 by addition of monoethanolamine. The resulting purified conjugate was then dialysed
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into 50mM HEPES, 100mM NaCl, SmM glycine, 3% (v/v) glycerol, pH 7.2 and then
concentrated in a stirred cell under nifrogen, using a 10kDa cut-off membrane.
Concentrations and substitution ratios (number of drug molecules attached per antibody
molecule) of the conjugate was determined using absorbance at 280nm and 340nm, by

5  reference to the extinction coefficients of both antibody and Compound A at each
wavelength as previously measured. The isotype control (anti-CD70 2HS) conjugate was

prepared using the same method except that elution of conjugate from the jon-exchange
column was achieved with 15% buffer B, 85% buffer A.

Efficacy and selectivity of the conjugates was determined using LNCaP
10 human prostate carcinoma xenografts grown in male CB17.SCID mice as described above.

The design of this xenograft study is summarized in table 2.

Table 2, LNCaP Xenograft Study Summary

Treatment | Dose (umole/kg | N per | Dosing | Average Tumor Volume
Cytotoxin) group | Route at Day -1 (mm®)
Vehicle - 9 ip 160
Isotype Ab- | 0.05,0.15, 0.30, 9 ip 160
Cmpd A 0.45, 0.60, 0.90
2A10-Cmpd A} 0.05, .15, 0.30, 9 ip 160
15 0.45, 9.60, 0.90

As shown in Table 2 and Figs. 2-3, 0.15 pmole/kg of anti-PSMA-Compound
A (Fig. 2) had better anti-tumor efficacy than 0.90 pmole/kg of isofype control-Compound
A, indicating at least >6x selectivity (Fig. 3). 0.90 pmole/kg of anti-PSMA-Compound A
only showed transient toxicity (Fig.5) and was below the maximum tolerated dose.
20  Therefore, an over 6-fold therapeutic index was identified for anti-PSMA-Compound A in

LNCaP-tumor-bearing mice.

C. Efficacy on Large Tumors
Anti-PSMA (2A10) was buffer exchanged into 0.1M phosphate buffer pHS.0
containing 50mM NaCl and 2mM DTPA, and concentrated to 5.6mg/ml. Antibody was then
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thiolated by incubation with a 9-fold molar excess of 2-iminothjolane for one hour at room
temperature, followed by desalting into 50mM HEPES buffer pH6.0 containing 5mM
glycine, 2mM DTPA and 3% (v/v) glycerol using a Sephadex G-25 column. Thiclated
antibody was maintained on ice, whilst the number of thiol groups introduced was
5 determined. This was achieved by reaction of a sample of thiolated antibody with

dithiodipyridine (DTDP). The absorbance at 280nm was measured to determine the
concentration of protein in the samples, and then an aliquot of each sample (0.9ml) was
incubated with 0.1m! DTDP (5mM stock solution in ethanol) for 10 minutes at room
temperature, Blank samples of buffer alone plus DTDP were incubated alongside.

10  Absorbance at 324nm was measured and the number of thiols present per antibody

quantitated vsing an extinction coefficient for thiopyridine of 19800M™.

The thiolated antibody was then incubated with a 2-fold molar excess of

Compound A over the molar concentration of thio! groups. Compound A, SmM stock
solution in 10% (v/v) DMSO 90% (v/v) ethylene glycol dimethyl ether, was added to the

15 thiolated antibody along with sufficient ethylene glycol dimethyl ether to bring the final
concentration to 5% (v/v). After incubation at room temperature for 2 hours the antibody-
Compound A conjugate was purified by ion-exchange chromatography. Reaction mix was
applied to an SP-Sepharose column pre-equilibrated in 50mM HEPES, 5mM glycine, 3%
(v/v) glycerol, pH 6.0 (buffer A). The column was washed with buffer A, then with 95%

20  buffer A, 5% buffer B (50mM HEPES, IM NaCl, 5SmM glycine, 3% (v/v) glycerol, pH 7.2)
and then antibody-Compound A conjugate was eluted with 10% buffer B, 90% buffer A.
Fractions containing monomeric conjugate were collected and pooled and the pH adjusted to
7.2 by addition of monoethanolamine. The resulting purified conjugate was then dialysed
into 50mM HEPES, 100mM NaCl, 5SmM glycine, 3% (v/v) glycerol, pH 7.2 and then

25  concentrated in a stirred cell under nitrogen, using a 10kDa cut-off membrane.
Concentrations and substitution ratios (number of drug molecules attached per antibody
molecule) of the conjugate was determined using absorbance at 280nm and 340nm, by
reference to the extinction coefficients of both antibody and Compound A at each

wavelength as previously measured. The isotype control (anti-CD70 2HS5) conjugate was

184



Treatment schedule 4 8 CD70.1 - Toxin 1 0.3 0.226 IV QL4Dx2 5 8
CD70.1 df - Toxin I 0.3 0.424 |1V QL4Dx2 6 8

WO 2007/038658 PCT/US2006/037793

prepared using the same method except that elution of conjugate from the ion-exchange
column was achieved with 15% buffer B, §5% buffer A.

Efficacy and selectivity of the conjugates was determined using LNCaP
human prostate carcinoma xenografts grown in male CB17.8CID mice as described above.

5 The design of these xenograft studies is summarized in tables 3 & 4.

Table 3. LNCaP Xenograft Study Summary

Treatment Dose (umole/kg | N per | Dosing | Average Tumor Volume
Cytotoxin) group | Route at Day -1 (mm3)
Yehicle - 8 iv 240
Isotype Ab-Cmpd A 0.15 8 iv 240
2A10-Cmpd A 0.15 8 iv 240
10 As shown in Table 3 and Fig. 6, a single low dose of 0.15 umole/kg of anti-

PSMA-Compound A greatly inhibited growth of established large LNCaP tumors of average
sizes of 240 mm’. In contrast, 0.15 umole/kg of isotype control-Compound A had minimal
anti-tumor efficacy. As shown in Table 4 and Fig, 7, a single dose of 0.30 umole/kg of anti-
PSMA-Compound A induced regression and inhibited growth of very large LNCaP tumors

15 of average sizes of 430 mm’,

Table 4. LNCaP Xenograft Study Summary

Treatment Dose (umole/kg | N per | Dosing | Average Tumor Volume
Cytotoxin) group | Route at Day -1 (mm°)
Vehicle - 6 ip 430
2A10-Cmpd A} 0.15,0.30, 0.45 6 ip 430

20  Example 11: In Vivo Studies
The following. samples were prepared in general accordance with the

examples provided above.
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C070.1 - Toxin 2 0.3 0.085 IV single The mce fromgroup | received
repeated IP injections of 1gd@ isotype control at 15 20rng/ kg/i nj
follow ng the schedule Q4Dx, The mce fromgroup 2 received repeated
| P injections of anti-CD70 antibody at 15 ng/kg/inj follow ng the
schedul e Q4Dx, The mce fromgroup 3 received repeated IP

i nj ections ofWIYBEEF 0 def ucosyl ated anti body at 15 RGI/KEHO6HF7793
follow ng the schedule Q4Dx, The mce fromgroup 4 wll received two
IV injections of toxin 1-conjugated anti CD70 anti body follow ng the

schedul e ADxP, 5 The mce from groups rec¢arsed | Eutkiikadion]) €ct1 ons of
toxin 1-cl0Hi’Bht ed anti TeBH7BPYBIGEosy at ed | @iginD0dy yhab | owi Htoraghe
schedul e Q14Dx2,— Fhe-mi-ce-fromgroup 6 receivedla singlellV
i njectionl off tpxin 2- caogpugRdod@l | - CD70 antsdaody. Fig. 8 4c
illust rat;es the tunor size over the coursejof the study. HKach of |the
A &
2 Anti-CD70 antibody 5.00 - 4°C
(CD70.1)
3 Defucosylated anti-CD70 antibody 530 - 4°C
(CD70.1 df)
4 Toxin l-conjugated anti~-CD70 antibody 3.00 1.7 -30°C
o (CD70.1 - Toxin 1)
i 5 Toxinl-conjugated defucosylated anti-CD70 2.98 1.7 -80°C
antibody (CD70, 1 df - Toxin 1)
6 Toxin2-conjugated anti-CD70 antibody 2.50 1.8 -30°C
(CD70.1 - Toxin 2)
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10 anti body conjugated toxin resulted in decreased tunor size,
particularly when conpared to the gromh wi thout either toxin. Fig. 9
illustrates the body wei ght over the course of the study Each of the
pat ent applications, patents, publications, and other published 15
docunents nmentioned or referred to in this specification is herein

i ncor por at ed WR20PEB¥PEeENCe in its entirety, to the san@CEWEBIHOIHS | f
each individual patent application, patent, publication, and ot her
publ i shed docunent was specifically and individually indicated to be
i ncorporated by reference. While the present invention has dqg
described with reference to the speC|f|c 20 enbodlnents thégxéﬁ it

shoul d be understood by those skille arQ‘\ﬁ ar hanges
may be nade and eqU|vaPénts may bs?ltut ButH %@é;fkl%g from
the true spiri \d stope of theyinvention and the appended cl ai ns.

I n addition, ©di fi cations Iy be made to adapt a particul ar
situation, mat ) 0 '45“ ®n of matter, process, process step or
steps, to the ectng pt+rit and scope of the present invention.

Al'l such di ¥i cati ons arg 25intended to be within the scope of the

cl ai ns app d hereto. CLAIMS and whereinr is an integer in the
range fromM 0 to 24. 190 2 A conpound sel ected from
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& N

Toxin 2

Five (5) freshly collected buffy coat samples from healthy volunteer donors
were obtained. The peripheral blood mononuclear cells (PBMC) were purified using
gradient centrifugation according to Ficoll-Paque® plus procedure (Ref 07907, StemCell
.Technologies, Meylan, France). The viability of PBMC cells were assessed by 0.25%

10 trypan blue exclusion before FACS analyses as well as before in vivo injection.

The five CD markers listed in the following table were analyzed:

Antigen Main antigen expression
CD3  [Teells
CD14 Monocytes, macrophages, Langerhans cells
CD16b  Granulocytes neutrophil only
CD20 [Precursor B cells subset, B cells
CD56 [NK cells, T cell subset
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Two different PBMC samples were used, a first for Groups ! to 3 (study of
naked antibodies) and a second for Groups 4 to 6 (study of toxin-conjugated antibodies).
The criteria for selection were the total cell number, the highest CD56 percentage, and
cell viability.

Tumors were induced subcutaneously by injecting 5x10° 786-0 cells in
200 pl of RPMI 1640 into the right flank of 78 NOD-SCID mice. These 786-0O cells
were shown to express the target aﬁtigen CD70 by FACS using the same antibody as
used in these in vive experiments. The treatment started when the mean tumor volume
reached 80 mm® (about 15 days). Before the start of treatments, 48 tumor bearing mice
out of 78 grafted were randomized into & 6 groups of 8 animals. The mean tumor
volume of each group was comparable and not statistically different from the other groups
(analysis of variance). The 48 randomized mice received a single IP injection of human
PBMC sample, with 3.6x1_ 07 cells per mouse (corresponding to 4.81x10° CD56 positive
cells per mouse) for groups 1 to 3 and 4.5x%10 cells per mouse (corresponding to
4,79x10° CD56 positive cells per mouse) for groups 4 to 6.

The treatment schedule was as follows:

Group | Number | Treatment Dose Treatment Adm. | Treatment
of mice (mg/kg/inj) | volume {ml) | Route | schedule
(25 g mouse)
1 8 IgG1 isotype control 15 0.250 P Q4Dx
2 8 Anti-CD70 antibody 15 0.250 iy Q4Dx
3 8 Anti-CD70 defucosylated antibody 15 0.250 P Q4Dx
Group | Number | Treatment Dose Treatment Adm, | Treatment
of mice (pgfkgfing) | volume {ml) | Route | schedule
(25 g mouse)
4 8 CD70.1 - Toxin 1 0.3 0.226 v Q14Dx2
5 8 CD70.1 df - Toxin 1 0.3 0.424 v Q14Dx2
6 8 CD70.1 - Toxin 2 0.3 0.085 v single

« The mice from group 1 received repeated IP injections of IgGl isotype control at 15
mg/kg/inj following the schedule Q4Dx,

« The mice from group 2 received repeated IP injections of anti-CD70 antibody at 15

mg/kg/inj following the schedule Q4Dx,
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o The mice from group 3 received repeated IP injections of anii-CD70
defucosylated antibody at 15 mg/kg/inj following the schedule Q4Dzx,
» The mice from group 4 will received two IV injections of toxin 1-conjugated anti-
CD70 antibody following the schedule Q14Dx2,
o The mice from group 5 received two IV injections of toxin I-conjugated anti-CD70
defucosylated antibody following the schedule Q14Dx2,
+  The mice from group 6 received a single I'V injection of toxin 2-conjugated anti-CD70
antibody.

Fig, 8 illustrates the tumor size over the course of the study, Each of the
antibody conjugated toxin resulted in decreased tumor size, particularly when compared to
the growth without either toxin, Fig. 9 illustrates the body weight over the course of the
study

Each of the patent applications, patents, publications, and other published
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 individually 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
may be made and eguivalents 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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CLAIMS

1. A compound selected from; -

wherein r is an integer in the range from 0 to 24,
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2 A compound selected from:;
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and

wherein 1 is an integér in the range from 0 to 24.

3. The compoﬁn,d of claim 1, wherein the compound is
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