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WO 2005/ 112919 PCT/ US2005/ 017804 CHEM CAL LI NKERS AND

CONJUGATES THEREOF Thi s application clains the benefit
woR043/1$291Pr ovi si onal Patent Applications Seri aPCRa$2005517804

60/ 572,667, 60/661,174, and 60/ 669,871, which are

herein incorporated by reference. FIELD OF THE

I NVENTI ON The present invention provides |inkers that

attach to a drug and a ligand and are cleaved in

vivo. The linkers are of use in form ng prodrugs and

conjugates of the cytotoxins of 10 the invention as

wel | as other diagnostic and therapeutic noieties.

par i cul S GAE LSRN SR CRRy rrnsage; 0

cancer chenotherapy, often exhibit acute toxicity |n

ot B ERRpOR (o I BT J1Bbik PP B §er Nos

60/57@55*7 g@/@@l 17X bsd 807668871 iviich abdIRiréin dRkpdE@td By Seference.
Dével opnent of nore and saf er speci fic therapeutic

agents, particularly antitunor agents, is desirable

for greater effectimug OF. PR RWENHION cells and a

decrease in the number and severrty of the side

ef f ect SThefpréshmsieventionl pnivsiee imkers:ﬂlayattadhm a dorgiaod adiigand and are

tunn cells, her dlff

cleavg§ g T EREHUAE PEOdk o B rrpriey ERon gty oD i Rrosins of
the itVeAtd dstwell 4% ofbr la3he8tic afd thetdpeiitichodetiesct i onal  groups

to stabilize these conpounds resulted in a significant

| owering of the activity. Accordingly, it is desirable

to identify ways Aégﬁg@g MNWH(W' l e

mai nt ai ni ng ac utrc activity |evels.

Th e se aMaﬂy therapermicagsss, e)attlcubrlayhcaﬁ theit arezegpgviadlytedigctive in cancer

chemo na(pgfzﬁé Iltta agc:/‘ltlt(e 0)861%{ " é/zvlﬁ)h %sé)gcln? Zgﬁ eﬂe 6{‘}&{}?0\79 ?ﬁ\'fm%lcosal toxicity,
as wdlhg Yo @Xdias atimaueylgital t@ﬁcﬁyl sk djghhetioigy mﬁlmift thelre
maj or causes of fallures [N cagﬁﬁéﬁtherap

appllé%ml?f;l Revatgpmens st maee angisafepipse PRRUG g, BG%ICF%’IY antifumor
agemg el'S d@gﬂ 8%{ reQ@lt EfdctiCoHeS! DhMBrun{eFedifiGmd WaR ciehdeSh the number and

from Streptomyces zelensis in 1981 by the
sevemlgjoé the Sl(@jﬁffj:ahy)f (hmmd@qts @oxicity) destyviction of nongtpmoy gq]@ etc.).

Anot ff#ulé tﬁ1 somﬁ ex%?g %161 aPéﬂlg f@érﬁ_ﬁ ?é@i{f@%ﬁ‘g &ﬁt@gal stability in

plasrﬁeQ Uﬂ&’dﬁwh befectpabegrouItd stabiliae thesdeddpoands resdtedtin alsi gmﬁcant
tivity both in vitro an

I
lowegpg gf the agifte fAggpidingly; it 1 gsuaﬁ_le\);%%ﬁggr/nv%{%ﬁé gaﬁza cémpounds
Whﬂé: %}lltée%%gg géc@ﬂrt?aﬁl@‘lherg g@l&twﬁ%\i&ﬁﬁ5 binds to

stranded B- hin"the m nor groove (Swensan
et al . , TheGaerch forRagye Sﬂlﬂcth&z’fpt((xl@@ﬂs beenteprgremely active for

manyage%%fi%;@_ S?J 1e | Rﬁ% ?O)ﬁél 3’5% € dché%%lg A S? ??tlc‘),%g)o ﬁiehcgtotoxms on normal
tissuek) baidg ohoef 1ihy maﬁcﬁr céiESies befatlufea m‘jcammrtthquams dvir ekample, CC-1065 and
the duocarmycins are known to be.extremely potent cytotoxins.

CC-1065 was first isolated from Streptomyces zelensis in 1981 by the Upjohn
Company (Hanka et al., J. Antibiot. 31: 1211 (1978); Martin et al., J. Antibiot. 33: 902 (1980);
Martin et al., J. Antibiot. 34: 1119 (1981)) and was found to have potent antitumor and

antimicrobial activity both in vitro and in experimental animals (Li et al., Cancer Res. 42: 999
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the nolecule (Hurley et al., Science 226: 843 (1984)).
Despite its potent and broad antitunor 5 activity,
wGOCesa6M1gannot be used in humans because it CRATAS2005/017804

del ayed death in experinental aninmals. Many anal ogues

and derivatives of CC 1065 and the duocarnycins are

known in the art. The research into the structure,

synthesis and properties of many of the conpounds has

been revi ewed. See, for exanple, Boger et al., Angew.

Chem Int. Ed. Engl. 35: 1438 (1996); 10 and Boger et
(19831) CC-OhenbindRete dogile-sigiTded BRDNA withiprtbeimiar gkycywdS Wetsko ef al.,

CanchERFGAF 254t G0 Vit e SRARR Ao HERE R OB R Ry ana 5-

d(AAQS@A) 5,264 leZ/Bi@es the NS?)DQ;&&;L obth® BOad¥die byis (18 lﬁﬁﬁand unit present in
092; 641, 780; 5,101, 038; and 5,084, 468;
the Hﬁ!ﬂ&}l eéﬂéaesp@ﬂl aPFPIEat3% §43 {4B834D 6 Pesnitsstsaotend g ‘Prg%emlmmor

actlvg [QREGES @aﬂﬂ&t‘ Héehtséd)ﬂl 191115&%3 béczctﬁsepilt causes cireme%/eajﬂbegﬂ h experimental

' npany (Pharmaci a Upj ohn) has al so been’active in
ammgiseparl ng derlvatlves of CC-1065. See, for exanple,
AL‘PJ 9 12 a%‘gftaﬁgp gue C 9 131§a ves b? (éé gé 316(? th%%ﬁlbca%%;m%sn gre known in
the afleYhé fb@éﬁi‘cﬂi in@f the @Mﬂdtllilel @m&mﬁls Gn@g@pélﬁeev\blﬁ' 0iny @ftthe d:(ﬂnpounds has
the faorm of prodrug rtrp unds t

been FRiFeIEFdG O P ETIPLE BoBEE! Phctesy: Ofn et §%2§¥39c35 Tass (1996);

andg@gpgwd@),e,h q{e\(,lypﬁy g@ryz ain chem cal or enzymatic
nodi fications of their structure. For purposes of

red u0| n°gglt0©R atKygwa Hakko Kogxad?si lod. hias ppenatadraapingber of CC-1065
denvgtg t Sei, ﬁér ex%%@esb@ Pﬁ f"§t1bf’rb3%r 5.6 985 5t1'8§51§§ 5,070,092;

tricu y system’or ‘non-t
5,703,0805 s,mo BoRySVEI1, 780y £101, p38;dnd1 GH84,468;mna bhb]@bd BCaAspplication, WO

cterized. by a ility in blood and
96/1@?6%?1’@%’@&%{)@ UIpRean PRl S’éoégwézééﬁes t%at degr ade or
act i vatmetUfoldf Osthpas/ (Pﬁirﬁfa&atljﬁolﬁi) QY M%béeﬁ%@thvé ﬁl%re%'énng
desired sites within'the %Céjlent %$BrISt

derivaiygs 95 Chakd6d e S6¢, ik apuite; |Pagent ygog, 50; 4,978, 757 5 332 837 and

4,915y Te- cl eavabl e antitunor drug conjugates. See, for
éxanple, U.S. Patent No. 6,214,345. This patent
p r ovi deReseaach laamainolfemytﬂ o ﬂ;echvdﬂopmbnt ofeew thegap@etieigents which

o n 38 S BRSSO S A E cogRT o bt B et s (actve

therapdtitie RoRBSGIdE PR D70 d’é@tbﬁl%}éﬂnﬁiah&feﬁlzﬁrﬁaﬁﬁ @ didiedtions oF their
agents. The |linkers described in these applications

strucFe o pipesestod redvemaersiy. thit perversinmis greferahly confingghio the site of
o e
prodrvesiare Groblamatiz as BRAY a(e]_@@@):terldei &y obtw siabikity. in bloo@ragd serum, due to
the prggeenrpe ofl gﬂzy%%sg gha{ geog%)(%e; or%ctlvate t%% p?otdrugls befo‘}"e 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
U.S. Pat. Appl. 2003/0130189, which describe p-aminobenzylethers in drug delivery agents. The

linkers described in these applications are limited to aminobenzyl ether compositions.
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Med. Chem 66, 8815, (2001); WO 02/083180; Carl et

al., J. Med. Chem Lett. 24, 479, (1981); Dubowchik
weRomEi112918i oorg & Med. Chem Lett. 8, 3347 (1998)/1US2005/017804

These linkers include 5 am nobenzyl ether spacer,

el ongated el ectronic cascade and cyclization spacer

systens, cyclisation elimnations spacers, such as

W am no am nocar bonyls, and a p am nobenzy

oxycar bonyl linker. Stability of cytotoxin drugs,

including in vivo stability, is still an inportant

i ssue Qthatgrogedavé dsddesadickddskerd. Skafadsatplode Grbw ef al., J.

sted o2t (CREY CRREBGH o7 el ey s PO e et st

Med. Thelh 86,1881 sTERO OGN, WO @Q/oéﬁ@ae@éﬂ & bl QWD ChewELetN 8800, (1981);
Therefore in spite of the advances in the art, t here

Dubogvshiki 44 gbsBipey s Aéedn Chamslgtt. Bra34d198b pRegse livkers inshigg ed
i AR A0SR B PO GECUUER! ol TS,
cyclidatioh elimimiatiorts spagpins, syhcisfw-eing apfinematbonls, anddyc adinobenzy
t pXi '.t .. and inproved stability in blood relative to
oxXyege %Wi LE% frpounds of sinilar structure. The instant 15

| nv e Nt iPdbi ﬁg@'f epoR%in B8 iMAREE: in SIWMABIt{Hs JitfFan important issue
NTI ON The present invention reI ates to drug-Iigand

that n@@ﬁﬂ to §aeddresspd r b additiony the ety af gegny compaunds s them less useful,
SO CO{PEBQH&% RatRAR L% drl.@ytgi @1@( 'gg (}1 & thIottbdid G o ldl@akl@a[bl%prodrug, are

se conjugates are cytotoxins that can
needasle | Thetdfare] iy splied oftbe edivanoesan Hictagt, tfereacointiowes ¢é bé mneaddet the

[ ti t | L .
develain Pty o7 Gt Vol Herhae e ordps B et RERRGERT obf Frogpps in
partidilﬁr Ch6i \spetifidallgytobsxisthateakib@ hilihugscifiyity dfuctisix &%ﬂc% toxicity,

rmt| c_or reductive neans in vi VO, rel easi ng

and naew% stability ipdleadyelfviiolpe B campeRpda of sivler vecfure The instant
invenkidh LAGLR t‘ﬁosetﬁ?s%dé nvention includes conjugates
et ween t ['inker arms and the cytotoxins of the
i nventi on, and conj ugat es between the |inker 25 arns,
the cytotoxin an { as an
anti body or a pewgggm% relates to
gr oups Ths@idsbntliovensibabeldtesiorigud- hgnamenyhgﬂeﬁgbm shealtalg and ligand
mar kers. The s ilizing gro a ected, for
are ligked fiyjough ¢ Bentih] ?lyeqaear%aﬂﬁ%e HEis otk Ssrs hiigetes prrgotent
cytotdN1RY MREUhILE sA8QReIy e liNBIcl &3 a BYe SNENATESS thdAkt Y aBve form and
present in bl ood or non target tissue. The

then geatstl td relaage Ge @eﬂﬁ@ E@w Yigkep poesio L dleitaeidion oan be cleaved
from‘.l{eh é/?oqgﬁct, d].%.r Ie 5xaﬁ' tid %1‘[ ?Et(ﬁhcﬁ\% Iﬁe%n_@ b {zéjl {}gasmg an

arac efls I'CS O
activd diug emﬂérp Iﬁent (he Iprmh@d;e&lvhh& Botheimdre tthe mﬁ/eﬁtimﬁ 1ncludes conjugates

conpou or to decrease. th atio .0 i es of
betwfepdbe ks B APAHES CHOIEIBO0RF TH951: Bedy-iEas o rat e liker
arms &h@@ﬁbﬂoﬁ%dg&e{gsm{@geaﬂ SR hiag A BNiEHaher AP&deOr

markKer's stability durlng storage in either a

f or mul é&h@g{nwumﬁsq wlated tateeqrps geafyl for stabilizing therapeutic agents and

markers. The stabilizing groups are selected, for example, to limit clearance and metabolism of

the therapeutic agent or marker by enzymes that may be present in blood or non-target tissue.
The stabilizing groups can serve to block degradation of the agent or marker and may also act in
providing other physical characteristics of the agent or marker, for example to increase the

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



10

15

20

25

In a first aspect, the invention provides a cytotoxic
drug-1ligand conpound having a structure according to
wanyosafizfer nul as 1-3: X4L4-F---L' -D 5 " JJ (1PCTAA2(05/017804

L4) --H--(-L']-D(2) x4 [ L4)p i 4L1 D (3) wherein

the synbol Dis a drug noiety having pendant to the
backbone thereof a 10 chemcally reactive functiona
group, said functional group selected fromthe group
consisting of a primary or secondary am ne, hydroxyl,

sul f hydryl, carboxyl, aldehyde, and a ketone. The

stabikzing gitoup may efo émprivs thee agehtfor inmarkdr'a siabity aoerstawhgrie either a

i.S.an integer. of 1, 2, 3, 4, 5, or 6. The synbol
:bnnygwﬁgﬁp@gﬁﬂp@h%ﬂﬁgﬁger sel ected fromthe group
consi stihRdirgfasgeet, PO e&ied pfRadds ia\tgtot ki€ Eiugithn DE@ind having

unprotected reactive functional groups, detectable
a strycpe pasordingyig oy ofEeipEasdgdnt s. The symbol L4
ne
es

represents a linker er, is Oor 1. L4 is a

noi ety that inpa€P%£d$;ﬁﬁr;zI§%%MbiIity or decreased
aggregati on propert to the cohjugates. Exanples of (1)
L4 noieties include substituted al kyl, unsubstituted

al kyl, substitutgd ¥ nggb ituted aryl, 20

substi t ut ed heté?otlﬂy%fqﬁr un%%ﬁ%tituted het er oal kyl ,

any of which may be straight, branched, or cyclic, a @)

positively or nega iv%ly ch rge am no acid pol ymer,

such as polylysphet&ﬂ b 1{L§%{%me, or other polyners

such as pol yethyl ehe glycol. The synbols F, H and J (3)

represent |inkers, as described further herein. In one

enbodi ment, the invention pertains to peptide |linker

conj UgafiRrah tHe@gmbgﬁD $d 4 Bk Widdet ‘ﬂlaw\ﬁ‘%g%ﬁt]t@) 2l$hckbone thereof a
A SOL1) m

PCT/ US2005/ 0178 XA+(L§%6_F ) wherein Dis a
chemgtally rensties fpnptinpahgopp maidritnationaligoupsselesisd dronhe gpfupeponsisting of

. C i.cal agl i f ' : |
o ST 8 o S BRGSO B S 58 o o
a pri mahe symboldeaepdsints sl fiamdiatiearyder whérieah is an integer of 0, 1,
23 gggggéyl, al dehyde, and a ket one;

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

The symbol L* represents a linker member, and p is 0 or 1. L*is a moiety that
imparts increased solubility or decreased aggregation properties to the conjugates. Examples of
L* moieties include substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroalkyl, or unsubstituted heteroalkyl, any of which may be straight, branched, or
cyclic, a positively or negatively charged amino acid polymer, such as polylysine or
polyargenine, or other polymers such as polyethylene glycol.

The symbols F, H, and J represent linkers, as described further herein.

In one embodiment, the invention pertains to peptide linker conjugate of the

structure:



LI is a self-imolative |inker; mis an integer 0, 1,
2, 3, 4, 5 or 6; Fis alinker conprising the
webroasatizae: 10 O HAAL L2YC or Hl1+4 wher ePOT/UARZIS/017804

is one or nore nmenbers independently selected fromthe

group 15 consisting of natural am no acids and

unnatural a-amno acids; c is an integer from1l to 20;

L2 is a self-immolative linker; L3 is a spacer group

conprising a primary or secondary am ne or a carboxyl

functional group; mherein if L3 is present, mis 0 and

ei ther the am ne of L3fforyas an ,201am de bond with a

pendant car boxyl furc ﬁbppé?o%ﬁmo D or the car boxyl

of L3 fornms an ami de bond with a pendant am ne

functional group of Db ois O or 1; L4 is a |inker

menber, wherein L4 does not conprise a carboxylic acyl

gr oup dﬂm@%mly at t ached to the N-termnus of (AAl); 25

pis O or 11291

Is a nme nbe rs& Iaecé?%lam*er e enganﬁ ?T{glg ?é@%t% (191%18#{ fa cﬁ%‘}mcally
5  reactifé @iretibed gf(ﬁppslahd/ﬁmémml gmﬁ}ahelg:ltmjﬁﬂﬁn thengrowd anisfsdng of a primary

reactive f tiaon ctabl e | abel s, and
or seqoaﬁ@fé@wﬁ ALY, t%Jql bﬁ@ﬁ%x%?ﬁ akgigenent i de
l'i nker conjqgggﬁﬁgpmﬁﬁﬂgﬁ§lkm@¢folIomnng structure: O

X4+XAA1) L2C~L1tD c o 5
m is an integer 0, 1, 2, 3, 4, 5, or 6;

F is a linker comprising the structure:

A
At

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

10

wherein

15  consisting of natural amino acids and unnatural a-amino acids;
c is an integer from 1 to 20;
L?is a self-immolative linker;
L} is a spacer group comprising a primary or secondary aminé or a
carboxyl functional group; wherein if 1% is present, m is 0 and either the amine of L2 forms an
20  amide bond with a pendant carboxyl functional group of D or the carboxyl of L? forms an amide
bond with a pendant amine functional group of D;
oisOorl;
L*is a linker member, wherein L* does not comprise a carboxylic acyl
group directly attached to the N-terminus of (AAY;
25 pisOor1; and
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I n anot her enbodi nent, the peptide |inker conjugate
conprises the following structure: AAl NL3)-D X4 L4P

wo 205H11dn a preferred enbodi nent, L3 conpri SBETAIS2005/017804
aromati c group. For exanple, L3 can 16 conprise a
benzoic acid group, an aniline group, or an indole
group. Non-limting exanples of -L3-NH include
structures selected fromthe follow ng group: HN'
HNC' -1-N OH \ INH NHZi'"NH OHNCHN~ \ | Z
Z -J'NH O 15 wherein Z is a nmenber selected from O,
S and NR23, Xand mhebeistleR2B fiom the pop eonsseing of prbtéctaimeactive:-

N S e e T
Pgréﬁé%%%éﬁﬁ)éﬂ %Qé"pA&J}ldQ Illﬁﬁ&‘&)()ﬁﬂgﬁ%@[ﬁbm e Rflowh structure:

peptide |inker is a peptlde sequence cl eavabl e
by a protease expre ed |n % tlssue A preferred

protease is a lys mreferred

enbodi nents, ¢ is an\i/p eg 50 6, or cis 2, 3
or 4. In certain enbodi nents, the amno acidin
(AAl)c |l ocated closest to t he drug noiety is selected

féé,glqg) rﬁn%égllr]ﬁ) né(%t;SI Stugfr:1 gp_léefr :corﬁlugdte ?&@nﬁgﬁ kgvtn strructure

Thr, Trp, Tyr, and Va refe nbodlnents
(AAl),, is a peptix }dgnﬁé—s Fé&? from the group
consi sting of Val - , | - LysH oLys, Lys-Lys,

Al a-Lys, Phe-Ct, Leu agt, lle-Gt, Trp, Cit, Phe- Al a,

Phe- N9- tosyl - Arg Phe- N9-nitro- Arg Phe- Phe- Lys,

D-InPQ Sreteer}gd em%odlme%t i ecor%%f?ises a%%}cﬁllatchgroup ﬂo% _eﬁ?‘zlirﬁlﬁle, L? can
comprise a benzoic acid group, an aniline group, or an indole group. Non-limiting examples of

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

NS NS
NN
) H
3 Mz NH% % \iz NH%
i~ $~NH
o)
N HN/§
\ \
} ‘ ENHZ
0

wherein Z is a member selected from O, S and NR*, and

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

or unsubstituted heteroalkyl, and acyl.
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Leu, Val-Ala-Vval, Al a-Leu-Ala-Leu (SEQID NO 1),
13-Al a-Leu-Ala-Leu (SEQ ID NO 2) and 10
wahyesRhibeu- Ay (SEQ ID NO 3). In particul ar PgT/US2005/017804

preferred enbodi nents, (AAl), is Val-Ct or Val-Lys.

In sonme preferred enbodi nents, the peptide |linker, F,

conprises the structure: Ka 0 11 ~ 4AANC]j 24 15

wherein R24 is selected fromthe group consisting of

H, substituted al kyl, unsubstituted al kyl,

substituted heteroal kyI and unsubstrtut ed

hﬁ’li prefeadel hnbo@ithénasadf the pq)tlde el A A Dbdsaqnpﬁmﬂldn séqguence cleavable by

selected fromthe gro stin subst.i t ut ed
anOtﬁ?SE;‘iFPfe%?ﬁé HOHIOF He A TS 1orTod BERLERG ﬁtaéérS%%IP%lrpag‘ieWI In preferred
embodiARHRSE {stAtiRds et 036 l‘S,Vdrac is SUbst4. t MtcedaiakMibodiments, the amino

unsupstituted aryl, substitut ed heter oaryl,

acid i A ADslorated desestioghodiugimoiety isielactaddepm the group consisting of: Ala,

. 5] SUEELE OB LR 0 ) RO BB g g v 1
prefeﬁ&hrﬁmgn}&ﬁs {Qhﬂrl)g ism ﬁéﬁdas&dlum_sé]kaed fidmpbe g@;up !cynsistin;g of Val-
e LSRR e, B BREELL AR b LR P B0

tosyl-URs WS INLAr&.ch B et Rl ks D-FheiDe20@5GEAPREL Bys, Leu-Ala—Leu Ile-Ala-
Y C,é/ US2005/ 017804 subs%sltut ed aryl, unsubs¥|

Leu, YlyhMa-\ialbbler ey Ala-Tut (SEQAD NO: lrh§u‘b‘§tlretltﬁléﬂ~eu 6T no: ) and
£
o AL AR D i, )

Val-I§s. 1, 2, 3, or 4. In other preferred enbodi nent s,

’fn éﬂr&g Nc%ar%@eﬁ E% ﬁlterplej:f):twe hnker ]':5 compnse_Bf%e SBZ é’fureKa

H

O
I

Ka
| O—C—
/" \
s
R24

wherein

R* is 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, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NRYR%, NR*'COR?,
OCONR*'R*, OCOR*, and OR*

wherein
2l and R* are independently selected from the group consisting of H,

substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
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R - -AA)-Nc R4 wherein 10 each R24 is a nenber
i ndependently selected fromthe group consisting of
woél2osubstipt ut ed al kyl, unsubstituted al kyl, suberiusmiosd17804

het er oal kyl , and unsubstituted heteroal kyl. In

anot her aspect, the invention pertains to hydrazine

i nker conjugates of the structure: X4

(L4) p-H (L1)mD 15 wherein Dis a drug noiety having

pendant to the backbone thereof a chemically reactive

functional group, said function group selected from
substitited gryd) unpsmmiedta'rylgsubﬁtimteqb hetamayyl omsulsttoaidetsroam, mehstituted

i ol ar box | dehyde, and a ketone; L1
heterqc\érdlg @i P“?”E?ﬁ% fed FR?’ES’CV%llﬂ al ym is an integer

sel ected frqm & infegerdof 031, 243, 05,4 or 6; X4 is a nenber
sel ected fromthe group coq3|st|ng of protected

r daetheypreforied embedigtentsy duPs)n- GABHPBICE MceHUFBELt | ve
functi onal groups, detectable |abels, and targeting
agents; L4 is a linker nenber; pisOorl; 25 His a
i nker conprising the structure: 8 WD 2005/112919
PCT/ US2005/ 017804 C(R24)3 R24 R24 R22ﬂ R§4

R24 R24 O O wherein nl is an |

n2 is 0, 1, or 2; ea R24 is a nbe Jlnde en;%gu
sel ected fromthe onS|@L+@g—N Sub ted

al kyl , unsubstitutgd al ubstltlhted2 t gr ol kyl ,
and uns bﬁt Vted ot er aIkyI andR?* R™ O

R24

wherein
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
structure:
Xt ——(LHy—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 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 targeting agents;
L*is a linker member;
pisOorl;
H is a linker comprising the structure:



| is either a bond or: R4 R2Z4 | T"RR10 24 wherein
N3 is 0Oor 1 with the proviso that when n3 is 0, n2 is

woabtosizand n4d is 1, 2, or 3, wherein when | PETAS2005/017804
bond, nl is 3 and n2 is 1, D can not be H3C CO2CH3
I Cd HNORHON\ O15 0 where Ris Me or CH2-
CH2- NMe2. In sone preferred enbodi nents, the
substitution on the phenyl ring is a para
substitution. In sone preferred enbodi nents, nl is 2,
3, or 4 or nl is3o0or n2is 1. In certain enbodinents,
| is a bond. In other ec?dﬁz Jrents, n3 is 0 and n4 is
2. 9 WD 2005/112919 P 005/ 017804 I n vari ous

aspects,e the invention provi gg$ q¥dr§z1ne R¥*nkers, H,
that ca forn1a)6 nenbrred del f lative I| er
upon cl &k

i nkers 1cl a si nmenber d sel f
innDIati&@4 K d pon cl eavag or a singleg/-
menbered ‘sel T i nnn®éT ati ve |inker upon cl eavage, or a

5-nmenbered self immolative |inker and a 5 6-nenbered
sel f immol ative |inker upon cleavage. In a preferred
enbodi mamrginH conpri ses a gem nal di et hyl

substitution. . refecrred enbodi ment, H conprises
t he structuﬁ‘élsaéi’(lﬁe%&?ée‘r‘&i%gh R4 R4 RR4 RR4 0 } O
~ ~ NN 2 nlpisd, 1, R4 R4 0 0 Rz4 Rz4 Rz4 10

Preferably, nl ig5 2, 3, or 4, more preferably nl is 3.
Pref erabl y, caeltR p@qme@bpmég@ﬁéeéﬁm 59lected froni the group consisting of

H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl;
and

I is either a bond or:

R24 R24
wherein n; is 0 or 1 with the proviso that when n3 is 0, n, is not 0; and
ngis 1,2, or3,

wherein when Iis a bond, ny is 3 and n, is 1, D can not be

HeC CO,CHs

OR

where R is Me or CH,- CH;-NMe,.
In some preferred embodiments, the substitution on the phenyl ring is a para
substitution. In some preferred embodiments, n; is 2, 3, or 4 or n; is 3 or ny is 1.

In certain embodiments, 1is a bond. In other embodiments, nz is 0 and ny is 2.



selected fromCH3 and H. In certain preferred

enbodi nents, each R24 is H In another preferred
wentdiizeant , H conprises the structure: C(R24p8BT/US2(82417804

R24 R24 O nl NONN R24 R4 ( / 124 15 OR

Preferably, nl is 3. Preferably, each R24 is

i ndependently selected fromCH3 and H I n yet other

preferred enbodi nents, H conprises the structure: M

R4 M M0 O\ / N'"~~nf N 20 (r) R24 10 WO

2005/ 112919 PCT/ US2005/ 017804 Preferably, each R24

i ndepe ﬂmlem‘tduy amcﬂsl hhe iraresnidmsp:rb‘tid¢sdtydmzin¢riinkbst Hi theewin form a 6-

mem%%gl q?afqm I %rc}]l?] %«‘P t Q,gqutgfﬁ nltgl oﬁ%?(gf;%ﬁm%ol%bfve linkers
upon 61'e40a@e Hr Glsingle PnbheridRelf Bnindlaflvel liblger Wpbietitatigyoig single 7-

pendant to the backbone thereof a chemcally reactiv

memifeggsicsel fdmatolasivis bigkerdtpon cleaynges B¢ Zpsmpersd pelé t%ﬂa%?ﬂmker and a

) ok ry or secondary am ne,

> mel{ﬁg%re(giegﬁﬂnﬁﬁgﬁe%ﬂcﬁg? oxyd??a%%erdrghyde and a ketone; 10

L' is & spieferiadrenibatlinvet,|H ckoaprisesrn gemanal dintegy substitution.
selected fr IS a nmenber
sel ect aP?eg?ﬁegﬁg’]bé’flmg’%ﬁg?@ﬁeﬁB‘eéfm%%f“bet ect ed
reactive functional groups, unprotected reactive
functional groups, detectable | abel s, and targeting
agents; L4 is a IlnkerC(‘?*re)n‘gp £44soor1 and H
conpri sesgthe structure: R R‘°'4

: I
X, AN N

Preferably, ny is 2, 3, or 4, more preferably n; is 3. Preferably, each R4 is independently

10

selected from CH; and H. In certain preferred embodiments, each Ry4 is H.

In another preferred embodiment, H comprises the structure:

C(R™),

g R? R24 g24 O
e 41
n; N/ ll\l
4 24
s R* R o) R24

Preferably, ny is 3. Preferably, each R4 is independently selected from CHj; and H.
In yet other preferred embodiments, H comprises the structure:

Me
0 I Me

\
M NN

24
20 O R

10



R4 O | OO/NN Nqg24 | R4 where qis 0, 1,2,
3, 4, 5, or 6; and each R24 is a nenber independently
weeb@atizdof rom t he group consisting of 20 H, PCT/US2005/017804
substituted al kyl, unsubstituted al kyl, substituted
het er oal kyl , and unsubstituted heteroal kyl. In yet
anot her aspect, the invention pertains to disulfide
| i nker conjugates of the structure: X4 (L4)p-J-(L1
)nfD wherein 11 WO 2005/112919 PCT/ US2005/ 017804 D
is a drug noiety having pendant to the backbone
thereof a chemcally reactive functional group, said
function group selected fromthe group consisting of a
primary or secondary am ne, hydroxyl, thio

CRfRAXMY, caBh ﬁ@h}i@&ﬁn@é‘l‘ﬁyﬁn @éﬁ‘@bstk&teﬂ %r @nsubstituted alkyl.
self-imnolative I'inker: 5 mis an integer selected

f Fpnother aspegt, thg 1mzpntlgn pQ;"F'ang to hydrazging ligkstisapiugapseefithgystructure:
fromthe group consistingasof Q[ ected reactive
5 functional groups, Unpro eéted cti've functiona
groupsy, %@ﬁpctable | abel s, and targeting agents; L4
is a linker menber PisOorl; 10 J is a linker
conpri si ng Pliea dtugmsistydavinpandrpsitodhe kackbowrdhereof aehemically

vt 5 e 0 S RTS8 o TR iy o
secon&ir?ﬁlmnesld@c&biﬁtﬂlﬁﬂ, dagorypaldklyyde, afich kammbst ituted
het eroal kyl ;,  each K is a nepber independently

10 sel ected frbris@melly s Yiing of H substituted
al kyl, unsu 3& b W& @élé@féd frslost 2 ut £, beger oal kyl
unsubsti tut ed heteroal k
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;
15 pisOor1; and

H comprises the structure:

24
T 0 /H\}a
/N

R24

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

X4—{—(L4)p—d—(L1 )m+D

wherein

11



substituted aryl, unsubstituted aryl, substituted

heteroaryl, unsubstituted heteroaryl, substituted
woet@riozyel oal kyl, unsubstituted heterocycl oal RgIUS2005/017804

hal ogen, NO2, NR21R22, NR21COR22, 20 OCONR21R22,

OCOR21, and OR21 wherein - R21 and R22 are

i ndependently selected fromthe group consisting of H,

substituted al kyl, unsubstituted al kyl, substituted

het er oal kyl , unsubstituted heteroal kyl, substituted

aryl, unsubstituted aryl, substituted heteroaryl,

unsubsti t ut dmisrasdreg o@iefy havingysnidenitte thebsckbone thereof a chemically

reactlivgtfgr;ﬁ: iﬁil 0al k g.m% 1(912%%%? geg?clflc%le t(rjch% e%&%}/ goglcﬁ)fssl 1}% oféaeé’lrimary or

secordfaryOamibe, }B/dro%,yl 4hiob carbbxyl.alddhyd¥@ ah®@ B &et@ndodi nents, J
can conprise,one of the followi ng structures: 12 WO
2005/ 112919 1pasT? eetbimnpletivedikeso R4 \N R24 R24 S d

Ka 0 24 R2 e 1or 2;: 5
> R4 O R4 éﬁ%ﬁ%ﬂ%ﬁaﬁgf@m&h 29, pe 51 r;

X* is a member selected from the group con51st1ng of protected reactive
functional groups, unprotected reactive functional groups, detectable labels, and targeting agents;

L* is a linker member;

PisOorl;
10 J is a linker comprising the structure:
R24 R
S———-/ |
e
%3 N
Ka
wherein

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

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

12



or R4 R24 R24 R24 4d O 10 In all of the foregoing

i nker conjugates, D preferably is a cytotoxic drug.
wono@rietasred enbodi ments, D has a cheni cal | yPCEaSRI08017804

function group selected fromthe group consisting of a

primary or secondary am ne, hydroxyl, sulfhydryl and

carboxyl. Non-limting exanples of preferred drugs,

D, include duocarnycins and duocarmyci n anal ogs and

derivatives, CC- 1065, 13 WD 2005/112919

PCT/ US2005/ 017804 CBI - based duocar nyci n anal ogues,

MCBI - based duocar myci n anal ogues, I-based

duocar nyci n anal ogues, doxor ubj @ln ub|C|n

conj ugat es, nor phol i no- doxorublc

cyanonor phol i no- doxorupr1QM-dolas at

dol estatin-10, conbreta t|n ean1C|n

mayt ansi ne, maytansin auristatin E,
auristatin EB (AEB), au |s{‘at| n (AEFP)

mononet hyl auristatin E (MMAE), 5-baqzoylvaleric
aci d- AE ester (AEVB), tubulysins, disorazole,
epot hi l ones, Paclitaxel, docetaxel, SN 38, Topotecan,
rhi zoxi n, echi nonycin, colchicine, vgnblastin,

vi ndesi ne, estranusti ne, cenadot% elleuther obi n,

nmet hot r exat e, nethopt@g4ﬂ%.d|cﬁ- ﬁngggéﬁrexate
5-fluorouracil, 6-nerc purine, cytogtne

ar abi nosi de, nelphal ¥sine eur osi dei ne,
acti nonycin, daunor ubi |n aunor n conjugates, 10
mtonycin C, mtonycin A carnlnoqg N, am nopterin
tal |l ysonmycin, podophyl !l otoxin, poddphyll otoxin

derivatives, etoposidgpeRIAPRSI #©; Phosphate,
vincristine, taxol, taxotere retinoic acid, butyric

5 acid, N8 -acetyl spernidine and canptotheC|n In a
preferred enbodinent, Dis a, duocarny i n anal og or
derivative that conprises a st Rj g;e R6 R7 Ra, R3
Ra N/ I \'' 5. XEGRI15 R5 ring system

A is a nenber sel ected fron1§ﬁbst t ut or

or

24 24 = 171"21
R% R R24

10 In all of the foregoing linker conjugates, D preferably is a cytotoxic drug. In preferred
embodiments, D has a chemically reactive function group selected from the group consisting of a
primary or secondary amine, hydroxyl, sulfhydryl and carboxyl. Non-limiting examples of

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

13



10

15

20

25

unsubstituted aryl, substituted or unsubstituted
heteroaryl and substituted or unsubstituted
woet@riozyel oal kyl groups; E and G are nenbers PCT/US2005/017804
i ndependently selected fromH, substituted or 20
unsubstituted al kyl, substituted or unsubstituted
het eroal kyl, a heteroatom a single bond, or E and G
are joined to forma ring system sel ected from
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl and substituted or
CBI-hasslubstirmytiacknhlepessoM B Idabédduocamysinanplogess CEBl-desedd
fromO, .S and, NR23; . R23 i s .a. nenber, sel f .
dnocaigih Pl G iise A e ap Ry ete® St o g Pbleip
cyanoﬁi‘@ﬂbﬁhbidui(ﬁdbibﬁﬂ eslaahtias) doletetinaldy bombréta¥ibxi2 0 Bélkea291e)
PCT/ US2005/ 017804 R3.is a .nenber selected fromthe .
maytagpige FnaEHISINE BRHGSYsE, [PMe), auxigtatin E pstatiy 5 @é@; auristatin EFP
. S ) . .
(AR o A SR EP Y o0t I AR UREVE). tbulysins,
disoraableydpotislobss, Paclttew], otanwh| NS, Tomsteba, rhigaxdny echinomycin,

het er.oal kyl .. di phosphat e tri sphates. . ..ac
cochigey e, vt Rad Ay RIS IRl o
methdptdnCHBRARRhsthstik ate, HfidoiSuRti KLkibdptopirinehcytbsifl &abinoside,
R13, and R14 are nenbers independently. selected from
melphalanglggroging, jewgsideige. GEtnpayy e cL 1WP9“1§19%%WWE¢&

i i i e f i i £ po8phyllotoxin,
mlton%éﬂlﬁ)’:ryﬁ% éég%’ g?r?mfl&ﬁ er’lé?i)’ﬁ ﬁn%1€%§%{%ﬁ.dget hpery wth
podopthiyBotakinrdsgeatives, ctepobide, esanemide phesivtheth, wikksisting daxel. ttaroficre retinoic

..are.optiqral |y .j.0in r Jpstituted or
acid, "ngﬁ(bs(‘tlcih’ﬁﬁt%#ﬂes %rn§%§%: ?%‘gf)ﬁ?{ﬁ‘&??“%g system havi ng

f rliampiefegedemibrdiaes, DAph dosvalhycic amdlay ori degivitive that compsses a

heteroatons; R4 , R4', R5 and R5' are nenbers
structpigdependent |y sel ected fromthe group 15 consisting

of H, substituted al kyl, unsubstituted al kyl,

substituted aryl, ufsybstituted aryl, substituted

heteroaryl, unsubstA\tute®&®heteroaryl, substituted

het er ocycl oal kyl, u i tufed heterocycl oal kyl

hal ogen, NO2, NR%

OC( O OR15, C(O R15, 2 $S9=>MNR16, and

Q(CH2) IN(CH3) 2 wherein eger froml to
S rLf,ed from H,

substituted or

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 E
and G are joined to form a ring system selected from substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl;

X is a member selected from O, S and NR?;

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

substituted or unsubstituted heteroalkyl, and acyl;

14



10

15

20

25

30

unsubstituted al kyl, substituted or unsubstituted

het eroal kyl, substituted or unsubstituted aryl,
weubsstiizaaped or unsubstituted heteroaryl, subsecrusems/o17804

or unsubstituted heterocycl oal kyl, and substituted or

unsubstituted peptidyl, wherein RL5 and R16 together

wth the nitrogen atomto 25 which they are attached

are optionally joined to forma substituted or

unsubstituted heterocycloal kyl ring system having

from4 to 6 rrenbers optionally containing two or nore

het er oat omsR’ & msrnher§elngleé filourifie ghiuptyohsistisigtoi éF0), SR'', NHR"!

present Cgb absent and when present R6 and R7 are

j Oi ned*t orm a cyclopropyl ring; and 30 R7 is CH2-X1

or - CHavhete@i Ned in sal d cycl opropyl ring wth RG,

wherein X1 s a |eav r 15 WO 2005/.112919 )
PCT/ US2005/ 81 788400 f‘g?“% da#OIP S FOHH OISISURS Ofgéﬁlbsmted alkyl,
unsub'g&élted%gfl Céﬁbs%]f&ecll h&gl%a |, dndib¥ulea h'eteroa'lEyI d?%lﬁ)%ﬁlfgtes or

) rre i ment
trlphczsphaucst @nyé C(omk RH &(@a@ ﬂ(@ﬁk@q >, R(®HOR R@(@CgmészR“ SR*
andsig}el%ﬁif{n Z is a nmenber selected fromO0O, S and NR23
el'n” R23 is a menber selected fromH, substituted
or unstbehichuted al kyl, 10 substitut ed or

unsubstituted hete kyI

subst i t ut edRor Run%%fg%t ey Fré\%%p%ﬂdﬂ}'ily S%"Fgg’mgr substituted
or unédB&iReed AL LGSR bﬁnﬁuﬁ'ﬁﬁﬁﬁ@d h3&bARYIGAd ShIRMAEDsimsubstituted

consi st 5 ng o{ substituted al kyl, unsubstituted .al k

aryl, \hméi]_ld{ mgytheaw(gth@@mtrngmrmbon atom to which they);re attached

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

R*,R*, R’ and R are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NR'R', NC(O)R'*, OC(O)NR'*R*¢, OC(O)OR", C(O)R",
SRY, ORY, CRP=NRS, and O(CH,).N(CHj3),

wherein

n is an integer from 1 to 20;

15 and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, subsﬁtuted 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
heteroatoms;

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

R is CH,-X! or —~CH,- joined in said cyclopropyl ring with R®, wherein

X! is a leaving group,

15



15 RO and R10 are nenbers independently selected from
H, substituted or unsubstituted al kyl and substituted
wonoesngengt i t ut ed heteroal kyl; and R2 is H suberiusmiosdi7804

al kyl or unsubstituted | ower alkyl; wherein at |east

one of R1, Rl12, R13, R15 or R16 links said drug to

L1, if present, or to F, H or J. 20 In a preferred

enbodi ment of the above, R2 is an unsubstituted | ower

al kyl. In another preferred enbodi nent, D has the

structure: 16 WO 2005/ 112919 CT/U§é905/917804 R2 Rz |

R Rl' R6 RhereRgatienst ®¢ of B, R'X R, ®° onhfiskssaid drgg go L', if

nmenber. ted fromO, S and NR23 wherein 5 RR3 is a
I”“mWEWUQFtigpgited fromH, substituted or unsubstituted

aIkyI substituted or unsubstituted het er oal kyl , and
|s H subst| %u or unsubstituted Iomer
aIIR?IPTef@(@) dypentd) Ras the §iEGiwen RS is a menber

sel ect ed frontNRgRlo andg®R9, in which 10 R9 and R10
are nmenbers independently\selrcted fromH, substituted
or unsubstituted al kyl afteSubstituted or
unsubstitut ed heteroal X rE s @, substituted or
unsubstituted | ower alkyl (BX'R8, wherein R8 is a

menber sel ected from RS And\OR9, R*

wherein

7 is a member selected from O, S and NR*

wherein

R2 is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;

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

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
present, or to F, H, or J.

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

In another preferred embodiment, D has the structure:

16
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in which 15 RO and R10 are nenbers independently

selected fromH, substituted or unsubstituted al kyl
wandsguadi t ut ed or unsubstituted heteroal kyl ; PER/US2005/017804

or substituted or unsubstituted | ower al kyl or

unsubstituted heteroal kyl or cyano or al koxy; and R2

is H or substituted or unsubstituted |ower alkyl or

unsubstituted 20 heteroal kyl, wherein at | east one of

R11 ' R12, R13, R15 or R16 links said drug to L1, if

present, or to F, H or J. In all of the foregoing

i nker

non- 25 cyclic noiety. LA

sol ubi |

17 WD 2005/ 112919 PCTIUs2e!
L4 decreases aggregation

to the

enmbodi nent, L4 conprises a bglggghy
The pol yethyl ene gl ycol noi ap
exanpl e, 3-12 repeat units, or 2% r

conj ugat e struq@ureJ? L4 preferably conprises a
eﬁgrably i ncreases

ds conpared to the conpound
017804 | acking L4 and/ or
e conmpgund as conpared
B a prrfer&ed

ene” gl ycol noiety.
tain, for

¥pedt” units or,

ity of the conpoy

conpound | ackifng X

nore preferably, 4 repeat units. 5 | R yet another

aspect,

t he %&%gption provi des a cytotoxic drug-Iligand

compound hg@lng a structure according to the

fol |l ow
synbol
is an i

ng f @rise hemb¥dsdietted-froch Op § and NRS’ wher ei n t he
' represents a self-immolative spacer where m
Bdfer 10 of 0, 1,2,3,4,5,0r6. The synbol X4

represents @*BRbBeImbeeLasd&0rbh HNstibieingéDsunsaitsitaéd dikyl,
of protected reactive functional groups, unprotected

substiteted o wasubstitised baterpallylogpskacybet ect abl e | abel s, and

targeti
menber ,

N9 Rl A; bRl SRk ERISRPANSL R(OIRKSF COR’,

and p1s I'S a nolety tha

wheréinR4 i¢ smiembereabewtd SoNRIRY yndORdecr eased aggr egati on
propertigﬁgéo t he conjugates. Exanples of L4 noieties

i ncl udé®

tituted al kyl, unsubstituted al kyl,

subst i t ut ed RARKY R'VAE bkl diRPerdteyily selcudisirorh B, @abstituted or
het eroal kyl , or unsubstituted heteroal kyl, any of

unsubgsfifuied ateyl apé sebstbieghr mgparddetesraliotyclic, a
posi tively gnnegalisiehed shab@eGufid1tReAtid, RUWRY, wherein R® is
such as pol ylysine or

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;

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

heteroalkyl or cyano or alkoxy; and

heteroalkyl, -

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

wherein at least one of R''R'% R, R or R links said drug to L, if

present, or to F, H, or J.

cyclic moiety.

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

L* preferably increases solubility of the compound as compared to the compound

17



10

15

20

pol yargeni ne, or other polyners such as pol yet hyl ene
gl ycol. 20 The synbol Q represent any cl eavable |inker
wonedsadeang, but not limted to, any of the peptragkeos/o17804
hydrozone, and disulfide |linkers described herein.
Cl eavabl e linkers include those that can be
sel ectively cleaved by a chem cal or biol ogica
process and upon cl eavage separate the drug, D1, from
X4. The synbol D1 represents a drug having the
following formula: 18 WO 2005/112919
lackinRCf /auS20D5A@1a8BhggRBatRn ¢ the RimpoRnd aRPnReired 1N the campound

cking o BRABEATTY CHUREH I FaRPOS Tas R Ho<pgojey JThe

polyeﬁlﬁ?l’&i@ glyS,@ B6b§Eah bOHtaiN, fob HRmiplé, Bt EXrepéat Uity b 2 6trepeaciunits or,
substjtuted or unsubstituted heteroal kyl,
nﬂ”eHW§ﬂ§&yV“3R%“P§“$t substituted or unsubstituted | ower

al kyl, %ep)aﬁghtfr%\%}éegp %lf{mvetﬁon p§os)’lies%%9§)tt6)&@ Hﬁt% 1f¥and compound

unsubstl ute wherein R8 is a
hawngnﬂmmnmseb@nmagufﬁ@ﬁﬂNﬁ@ﬂaﬁmmn@.OR9 and RO and RI1O are

menbers i ndependently selected fromH, substituted or

unsubstituted al kyl and substituted or 10

unsubstituted hetero H, or substituted or

unsubstituted | ote b B[u stltuted

het eroal kyl or cyaro or alkoxy R2' is H, or

subst i M{&%ﬂl tgé s ‘Hﬁcﬂ Q,Str p{zéﬁ%ﬁ‘g al sQ%Elnﬁ'Jlletfﬂ(/L: spMcer where m is an integer

unsubstit ut eteroa Is a nenber sel ected
of 0, fao&vtﬁemg?oup conS|st|ng of SRl 1, NHR11 and OR 1,

wher ei t i
consi s & % lfozi sza r%ﬁsﬂl{ tal}fl%la Ceélegy‘fte‘?pﬂrﬁlg g g{ogllfj Gesttiog of
protedtéddbhativé lﬂi)fﬁitlbhfbeltz‘%@dfilpb airpraedtdd/teactive Sulsibhal \gk@mps, detectable labels,

het er oal kyl , di phosphat es,
and targeting agents.

The symbol Lt represents a linker member, and p is 0 or 1. L* is a moiety that
imparts increased solubility or decreased aggregation properties to the conjugates. Examples of
L* moieties include substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroalkyl, or unsubstituted heteroalkyl, any of which may be straight, branched, or
cyclic, a positively or negatively charged amino acid polymer, such as polylysine or
polyargenine, or other polymers such as polyethylene glycol.

The symbol Q represent any cleavable linker including, but not limited to, any of
the peptidyl, hydrozone, and disulfide linkers described herein. Cleavable linkers include those
that can be selectively cleaved by a chemical or biological process and upon cleavage separate
the drug, D', from x4,

The symbol D' represents a drug having the following formula:
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tri phosphates, acyl, C(O R12R13, C(O OR12,
C(O NR12R13, P(O(OR12)2, , C(O CHR12R13, SR12 and
WEIRRE2ARIGBR14, in which R12, R13, and R14 are nmeabaIss005/017804
i ndependently selected fromH, 20 substituted or
unsubstituted al kyl, substituted or unsubstituted
het eroal kyl and substituted or wunsubstituted aryl,
wherein R12 and R13 together with the nitrogen or
carbon atomto which they are attached are optionally
joined to forma substltut ed or unsubstituted
het erocycl oal kyl rigg yst em having from4 to 6
menbers, optionally C .ng two or nore
het er oat ons; wherein ast one of R11, R12, and R13
| i nks said drug t &"LINK Fresent, or 25 to Q 19 WD
2005/ 112919 PCT/ US2Q0 84" R6 s a single bond
which is either présent=e( agbsent fand when present R6
and R7 are joi ned to formm §1 ring; and R7
Is CH2-X1 or - - joined ai cl opropyl ring
wth R6, V\hereln Xl is a Ieav:fng grotp, 5 R4 , R4,
R5 and R5' are rrerrbers i ndependent®y sel ected fromthe
group cons;j t|n b
unsubstitut & rgllnkyfmd f'»% r# rf%éirg %dggenﬁlﬁé} & Ctsetd .f?’lﬂ% (e)ds and
NR” aryl, substituted heteroaryl, unsubstltut ed

‘het er oar yl, §ubst| ted, hete cl gal .k
unsubst it ut Bd s #E¥ Srci?}ﬁcff’glf{@lll 28 S‘B@‘éﬁl or yappibstituted alkyl,

R16, O CR15, C(O) RIS,
Subm%%%%@ﬁ%%ﬂ@a@#g% &) 1(Njg(24)R25 \/\hec(e|)

an integer Rris,Subsitigted OWS@QHEWOWIBaIKYIeC(O)I{g or CO?.RS
d dent
| ndependent by ;5 kﬁ%gt (ehi ?Hl}lﬂbstgHtgﬁ'id&éﬂtagég/l%C(O)c}K

unsubsti t ut€d “a ute unsubst’i t ut o 1
het er oal kyl wh&ﬂtmnght; atreshber saletsedsarh NRCBY zndyOR’ and R’ and R™® are

substitu n st tero tit ute
oG gRASBAERY TSt hBE B by b urgon srsapaed Y A i Suyeed or
unsub¥iiiaHetetdiligd peptidyl, wherein R15 and R16 toget her

wth the nitrogen atomto which thqj%/ are attached are

optional | y Roisfddrisebstibited ¢f unsehstifug laweiplkyl or unsubstituted
heterq%ﬁ%r'i‘g a%gélegikéjr@éhet erocycl oal kyl ring system having

optionally containing two or nore
het er oat omsR? anH, Gibstitute®pBumsubstitvted fraved ehiy} gr unsubstituted
cted fromunsubstituted al kyl, and wherein at
hetel‘qagﬂi one of R4, RA', R5 and R5' is O(CH2)' JNR24R25.

Yet anot her RéhodimBetsclcste@ FONHO gitlp hai\ismglgaaf SR, NHR" and
,Structure according to Fornula 20 1; §2
OR!, wherein R'" is a member selected from the group cons1st1ng of H, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates,
triphosphates, acyl, C(O)R?RY, C(O)OR'?, C(O)NRR", P(O)(OR"),, , C(O)CHR’R", SR"

and SiRZRPRY in which R'2, R®, and R are members independently selected from H,

substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted aryl, wherein R'? and R together with the nitrogen or carbon atom to which they
are attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring
system having from 4 to 6 members, optionally containing two or more heteroatoms;

wherein at least one of R', R™, and R" links said drug to L!,if present, or

to Q,
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RR RR6RBRR R4 XZR5 R5 (1) wherein X and Z
are i ndependently selected fromO, S and NR23 wherein
we&2®si132999 nenber sel ected fromH, substitutedror/us2005/017804

unsubstituted al kyl, substituted or unsubstituted

het eroal kyl , and acyl; 25 Rl is H, substituted or

unsubstituted | ower alkyl, C(OR8, or CO2R8, 20 WD

2005/ 112919 PCT/ US2005/017804 R' is H, substituted or

unsubstituted lower alkyl, or C(OR8, each R8 is a

menber independently selected from NRORLO and OR9 and

RO and R10 R Fsam@m whidle pertbienmresgnies absené and when pesent R

gubst.t substlltut ed, al kyl and substituted or
andRu?&"a%‘&F‘r BH%?&P‘BBY &ad o> s H substituted or

unsubsti t ut Rlisl GH\FK aﬂJ@Hz- jeinsdipshid aytiogrdpet dnmwitk R, wherein

cyano, or alkoxy, R2' is H, substituted or

unsubst|tut§dlslao]\%‘fm%gllf<’9]” or unsubstituted

het er oal kyl g4 Rg+i g5 rﬁ@ﬁma s’%%c&ﬂ%éﬂlthe ou

consi sting of RﬁéRﬁL}} Qld germ&%@_{é%?hﬁﬁ%{ng%nmﬁm I B
consistinglo€ L, S.éis‘atutﬁchlkylmnstlbﬁ@‘ﬂ@ﬁbdb}’lcMgﬁl@tedﬂgyld-fns}qmlmted aryl,

s REHHT St R i et
heterdé?tlﬁﬁlﬁﬂpﬁﬂbgﬁg NagyNR PRLONRIOR'S oc@)m)mlz OC(O)OR15 C(O)RY,

s, S SR, v M e at e B o

i ndependent Ry &@llgegl%qnéeggﬁﬁehhy sd18sdd trothad sﬁ%stltuted or
unsubstituted al kyl, stituted or unsubstitute

unsubsttuedaditykysubgiteted gbmtsubsﬁmetqd betergplkyh glﬂhstlw@cpramwbsmafed aryl,
s 20 R RO WD SRGER e 63 UG o

substiButBs i dndtiadtned pepsdis ivheratoeRf” Ianxl Blao g@thmtam&ythe nitrogen atom to
stem haV| g from ers,
whicl gy %ﬁeﬁﬁﬁﬂl ‘B’Floﬂé}Yé"H‘éﬂ é?go St%éteﬁ? gr %i“%?%ﬁ“%d
heter&?faga 1%% dy3tefi RNAlg RIR 8D n%n&?bs 8ptionang coiigifing two or more
esen and R7 are j Oi ned to fonn a cycl opropyl
hetercraitcngs and R7 is CH2-X1 or - - joined in said
cycl opropyl 9 QB SGuted Qlkyl, and
group, R4 , éélﬁ a\g‘g %@@@Bg{%ﬁ%ﬁﬁ% i??#&epen eﬂteg_,y Y5 an
sel ected fr mheteheatgeawmemfﬂ@ &1, R aod RY, is O(CH,),NR*'R

Yet another embodiment is a compound having a structure according to Formula

R° )
wherein X and Z are independently selected from O, S and NR? wherein R* is a

member selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted

heteroalkyl, and acyl;
R! is H, substituted or unsubstituted lower alkyl, C(O)R, or CO.RE,
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substituted al kyl, unsubstituted al kyl, substituted

aryl, unsubstituted aryl, substituted heteroaryl,
wanewsnszdip ut ed heteroaryl, substituted PCT/US2005/017804

het erocycl oal kyl , unsubstituted heterocycl oal kyl,

hal ogen, . NO2, NR15R16, NC(O) R15, OC(O NR15R16,

OC(O) OR15, C(O R15, SR15, OR15, CR15=NR16, and 25

O(CH2), INR24R25 wherein n is an integer from1l to 20;

R15 and R16 are independently selected fromH,

substituted or unsubstituted al kyl, subsgtituted or

ur ubsdiistbstisetedhet wsvlstikiied losighalkik or €P)8r,

unsubst it r. ' t 9 10

PR s LB G RS RO nd R
memb@t didegandbith} deldcted drvah Bulhdsiituteded uosubstitned iyl and sbistituted or
peﬂti |, erein R15 and R16 together with the
unsubsii %fg%eﬁefa% to which they are 30 attached are

ot ;9 B kBt dNE dnbub shiREdN 18w sHiSH | dnghiREinéd heteroalkyl, cyano, or
unsubstituted heterocycl oal kyl ring system having
alkoxt om 4 to 6 nenmbers, optionally containing two or nore
hejer gat N X ,
B AR B L BRI Ban
UL 2 thiemMee skl edtddyfrom slrcrodyecaisistiog of SRISINIGRE apfl OR4!, wherein R

. R4, Ry and_ R5' is O CH2) nNR2AR25. |n t her

isa %ﬁ@&ﬁé@‘ffﬂ@*ﬁ&%ﬁﬁ?&c%’éﬁ”&% aain %‘bi}ﬁg‘iﬁﬁgﬁ%ﬁ?ﬁ%&?ﬂmed alkyl,

substitRcAULREa kY unSibEHutddHe B Akl Qlishdspiitésadripho§DaRS, I8¢, @ O)RR",
conj ﬁat e ﬁogpound of, the invention gnd a ., .. . . ) 2

C(O)PRar FAOMR I Bab PEOIOBRC bept UDCERe d i Bk | andPiB{ R IR  in which R,

RE, fudrg file RRRE mdéékﬁdérﬂfé/%@febtgg O 3Bt BRLARLSiOkd alkyl,
using the conjugate conpounds of the invention. For

substéu@ipt ensubstiuted tietatontiyl priovbststed ometshibditwed kiyl, lor RY and R

ell. wherein a conjuygate ¢o und of the invent.
togetf vyl PAPUIER Y FEO MO PO TRt 0 el et fogm a
substitlitell of Bgsub&lthted h&teRcidledleylirid s9sta g froni hed E€@kinbess, optionally
a tunor cell. In another enbodi nment, the 10 i nvention
Cont%ﬁ%%ﬁﬂé%flaoﬁéﬁwwt%ﬁs?rgt ardi ng or stopping the growth
OfR&s taléﬁﬁgfe Hod SRRl thE BresShtl §6dent MAGH RN Dr&ent R® and R are
conj ugat € conpound of the invention is admnistered to
joinetl hefosmiz @clopropybrimgiand sufficient to retard or stop
gr fo it he nor.. Gt her aspects, . advanta 1. .
ot LB e nnsd b ASFOFE A B ARE KRR, g foavine
grouf)f the detailed description below 15 DETAILED
DESCRIPTI.ON OF THE | NVENTI ON _ Abbrevi atjons. As used . .
neReilh, g R prememberymagpeniendy scisejed BOR the Zipapaisisgng of H,
substitufdd ta}ﬂlyﬁ XRGAROR alk é,i'sgggtitﬁte& 8L fisdbRtituted aryl, substituted heteroaryl,

cycl opropapyrrol oin
unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen,

NO,, NRPR'®, NC(O)RY, OC(O)NRR', OC(0)OR'’, C(O)R'’, SR", OR"?, CR*=NR'®, and

O(CHZ)nNRZ"’R25 wherein n is an integer from 1 to 20;

RY 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 RY and R together with the nitrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system

having from 4 to 6 members, optionally containing two or more heteroatoms;
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"Cbz," is carbobenzoxy. As used herein, "DCM" refers
to dichloronmethane. "DDQ " refers to

wa@ 28sditzhd or o- 5, 6- di cyano- 1, 4- benzoqui none.  2BCDIUBEIAS/017804
is diisopropyl ethal am ne "DVDA" is
N, N -di net hyl et hyl ene diamne "RBF' is a round bottom
flask "DMF" is N, B-dinethylformam de "HATU' is
N-[[(diinethylam no)-1H 1,2, 3-triazol o[ 4, 5-b] pyridin-
- 30 yl ] nethyl ene] - N-net hyl net hanam ni um
hexaf | uorophosphate N-oxide As used herein, the synbol
"BdRY ent BSent mdegrendentlyralericd oy wisebsyiabd dkgrendp. 22

TpSS AR OPART RopFopy 18 ol r g SRBGaI L de. As used

her ei Ny v, FMCI‘ a§pREe e ihivkention pertains to pharmaceutlcal formulations. Such

9- fluoren met hyl oxycar bonyl "F irefers.t
fmmubilpqlqj@p]éﬁli/b{ qp@%p‘ai%;;? &é@]ggﬁ? pompqlm thegnvention and a pharmaceutlcally
ez hydr oxybenzotri azol e. "Leu" is |eucine.
mmem%gAé%; refers to para- an1noben20|c acid. PEGrefers

t o pol knestiliyl fertlger gbpect the'ipk@ition petftainstormethods of using the conjugate

comp ug{i? te?n%gm ZEY&)ﬁ]ezfa[r%_p & Itlaeémgf%%leoﬁas rcg\g%%sraer{/lletg?d of killing a cell,
wheremT&%Q;ugafe&foﬁ@auﬁcpoﬂth@umﬂndmrre tdyingsitdryd toethdrexll an a@mums gfficient
"TEA, " refers to qeﬁthlamne "TEA,."

to kil G 9 paRTAGETET dhe SIS By BB Sl Pty grpRligpent the
1nvent{1d}§5 ?ﬂﬁé’sté Iﬁetﬁ €0 retddiiRg Bpﬁbﬁlﬁngﬁﬂﬁ Broveth o@ 8teeérah la@nammalian

15 De Initions Unl ess defined otherw se, al
subjedt,aelienéin alcomjnghts corapruinfliof thednyrntion isdrimisiered de srsgbjegt an amount
an omonl y under st ood by one
mﬁﬁc@?“BFﬁWﬁéFﬁogﬁW? Ofﬁgh a?t to which this invention
bel ongetheCaspestal ddyantides andojacs af the énvesteh Widk e appavaut from
the | aboratory. pro egures in cell culture, nolecular
Tm”m@@ﬂ@Fﬁ@éluhﬁﬁﬁﬁﬁ@ngﬁ M'stry and nucleic acid chemistry
and hybridi zati on descri bed 20 bel ow are those wel |l
known and commonly e oIo ed I n the art. Standard
t echni quesDETAILEE i HEINYENIION qe
synt hesi s. GEneraIIy, enzynatlc reacti ons and
purification steps are
Abbreviations

As used herein, “Ala,” refers to alanine.

“Boc,” refers to t-butyloxycarbonyl.

“CPL” refers to cyclopropapyrroloindole.

“Cbz,” is carbobenzoxy.

As used herein, “DCM,” refers to dichloromethane.

“DDQ,” refers to 2,3-dichloro-5,6-dicyano-1,4-benzoquinone.
DIPEA is diisopropylethalamine

“DMDA” is N,N’-dimethylethylene diamine

“RBF” is a round bottom flask

“DMF” is N,B-dimethylformamide

“HATU” is N-[[(dimethylamino)-1H-1,2,3-triazolo[4,5-b]pyridin-1-
yl]methylene]-N-methylmethanaminium hexafluorophosphate N-oxide

As used herein, the symbol “E,” represents an enzymatically cleaveable group.
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performed according to the manufacturer's

specifications. The techni ques and procedures are
wgeonsriatdly performed according to conventi onal POEUSEMES/017804

in the art and various general references (see

general |y, Sanbrook et al. MOLECULAR CLONING A

LABORATORY MANUAL, 2d ed. (1989) 25 Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, N Y., which is

i ncorporated herein by reference), which are provided

t hroughout this docunent. The nonencl ature used herein

and t HeDCEbisr aB atispethylomdenprenyrhetplapipefisnide.

chem str. re [ re
e O e
St andafBMIOEEirafeps 659- ﬂnoremzimethoxyctarbmsfl t hereof, are
used fgQ es hentcal analyses 30
The ter th@7g§@h?¥¥a %ﬁ?zajgmtﬁtended to mean a
conpounRbe’h@teuciben present in a therapeutically
ef fective amount, produces a desired therapeutic
ef f ect “BABA” feffivd PedorminglEngge 26id5/ 112919
PCT/ US Li arcinomas, it is

[ ggeﬁé%%”§3%3m£ erat%ggtIC

desira I ¢ agent also be capable
of ent EPMBY’ tehes togragetmetlmalybenzihe term cytotoxin" is

intend n a.th eutic a haV|ng t he
deS|red é?fé&em t%5$H§E PS ‘cancer cells.

Cyt ot 0xhé amanaldmmtastdtemae@m t-taﬁytaﬁﬁahﬁmaﬂ gtheit h of ,
or 5 kills the cell npl ary_ cytotoxins include,

by mayA@ﬂB%%@ﬁﬁ-‘qgﬁﬂ”ﬁ@ﬂswtﬁﬁﬂakmdﬁe conbr et ast ati ns,

duocar PSefebd16 t ptLigt unor anti biotics,

anthrag¥§ |§g§ éﬁh Qgte dOnpounds. O her

cyt ot othesymid I“Qd ecfipdon therapsytie ageny déagdosticsigent or detectable label.

anal ogues, calicheanycins, doxirubicin and

mayt ansi noi ds. The term "prodrug” and the term "drug
Definftigtisugat e” are used herein 10 interchangeably Bot h

refer to _a compound that is relatiyely inngocuous to

c&infess defined ogheryise; i tﬁﬁecaim Sﬁ&atléa tefigF Hieg T geairally have the

same ﬁf%laﬁﬁ% hy @drﬂmgﬁ 'ilﬂ@&é’to&@bﬁoxﬁmﬁf NG QEIICEA the/arPtvwi¥ieh this invention
form condi |ons enzynes, located within or

belongsn @mrqrblryoﬂne mpwndatutearsg@her@el and thefipkoratersiprogadintesin cglkoulture,
end d to _nea o
molecu.'rq 1&?, |0£%ﬁm (ﬁte%n% uﬁlélpgellg?agfo ?zﬁ #‘\%/gllﬁg glP’brldlzatlon described

belowca& diofsd: a8l khown exddquheonld ieaphgsd &, thp angSasdird medbmqaes are used
and aséa 15 of the_factors. secreted b

for il i REEREBRES et Giephiby R UBEdroetps A AGERIAD steps are

perfoﬁ%%@ordm-g he tHe%éfﬁufa%ﬁir@I%tsbt\!&ﬁca@t%néJ Spih tbélmﬁ?i%@ gied pr0edures are
W th enzymatic cl eavage neans that the rate of rate

generdiy pirfoamad eccordingie qonmvélpnﬁmmhqﬁs il thgragtzemd variousrgeperal references
(see ge;%i il 7 (:Sétﬁigfo%\f{aeg A %ﬁoﬁgﬂﬁﬁ%%m&‘a& mg &{&MUAL 2(;1 ed. (1989)

am no acl e terns argetln
Cold Slmhg Habgel dbotatarg@néss, Golé Sprihg Haebdr, TN)Y[IB’dﬁCI’HlS llm:uoqioyated herein

oy R S S e T LB i

the laboratory procedures in analytical chemistry, and organic synthet1c described below are

those well known and commonly employed in the art. Standard techniques, or modifications
thereof, are used for chemical syntheses and chemical analyses.
The term "therapeutic agent" is intended to mean a compound that, when present in a

therapeutically effective amount, produces a desired therapeutic effect on a mammal. For
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target cell, for exanple to a specific type of tunor
cell or (2) is preferentially activated at a target
woiemsua291por exanple a tunor. The targeting greapuse00s5/017804
targeting agent can be a small nolecule, whichis
i ntended to include both non-peptides and pepti des.
The targeting group can also be a nacronol ecul e,
whi ch includes saccharides, |ectins, receptors, |igand
for receptors, proteins such 25 as BSA, antibodies,
and so forth. In a preferred enbodi nent of the current
treatingeaesingrons, it ishdesirakle gut thegheyrnsuc peenhplsehe Fapgblp of entgring the target
ell anti body fragment, nore preferably a nonocl ona
“anti body or nonoclonal antibody fragnment The term
"sel f- H‘h’ﬁtﬂnﬁt”b}ftﬁto&pﬂﬁﬁhﬁenﬂ@d ®rmednm thedapéuinapemhaling the desired

et B SRR b el o BER a1 U AEPL sk Bt of, o
kills thé beﬂﬁr EatSp AR} &fdthLins m%ﬁldérhﬁ/ %8} bf dxeipleainl vt BRRGRM, | S
capabl e of" spont aneousl%ﬁsepar ating fromthe second

combmaswys,udmoqmycm e €6-10Ré apti-tarporpptibiofics, gnibrasyelings, apd related
compP%rb %e:l’ %?t%ﬂo?m &%l}&@%ﬁ@éﬁ%@ Qlém aﬁﬁ Gts taﬁﬁlgéueg eéaﬁgﬁe%mygms

ety havi
doxudﬁhﬁ@th&bia@tanﬁhmé‘scal or chem cal property The term

cleav ble gr J S . i.ntendg nean a t hat
i s unst gﬁ Fegm ﬁrql;i?% and ghederm a%l“% CQTRealE) aé%&seegg’%’ée m
intercBb4RbLy B IR WFer 1Bra c@ﬁipbﬂﬁﬂ 1haiis edlatiRey MB6Rs @ cells whlle still in the
t her apeuti c_agent 5 cl| eaving the marker or agen

conjugatethrfarmebuf ehichds sqlw@velmegrgéqdeto agperpcelpgioply é‘FtFVr‘?efalm by
condlg Ql?ﬁ %'&n Iéﬁ%yrﬁe% lopz{tgcf \%tﬂ]gl e ?)Y(%ﬁlmitg) of fa‘t‘éét byist he

¥1'ronnent °¥fl1e cleavage may cone fromany
pr oces Thuitdrindniarkertristiateadad, to excgn 2 cempgtmltuscful in the characterization

reduct Pr.ef er ab e. c| eaveab
of S 8EpEphe POt GarpiseBRR T ePEEERE BLERh and sy
of theSfabtBrs@bcraed | 'b? ﬁlméﬁhieﬂb NRfkeheara cisid®rddn wbsdi@afdiidi®stic agents.”
target cells | gt carcinoma cells), or ti ssues such
he' Ot e tamy bl ivieh at W58 i FRGHOPOH DR oAy means that

the a4 rXﬂeto¥ cleﬂ‘a%@ F hl%%"ﬁﬁ 55@ 1D EreBRE MR LraR cRAGATRI BB Yeptide

enzymati ca eavea e groups 1 nclude natural am no
havmgca:_raimiomsqqegm(déammq»wem@es that end wth a natural

am no [ and ar.e attach hej I .»G
termn 3@ ?é&ntg h%r getlﬁﬁ §r°up V\ﬁn‘}e‘qartgﬁu&%a e% %te & ?gc)?‘?gﬁ%iée%Vamean a moiety
that i @ll) @ble fd AifxE tRRIEntityl t& whidh i€ Il dttaciald (é Q., tﬁmpemwcexgenm marker) to a
preferred exanples of cleave hose

abl inkers are, '
targe’w@ilcfﬁ)r srample tost spSBEIGLYPEOY RO cﬁ’g Kga}%%?ﬁ?f %nt@]ilg ﬂf)téval (it a target
tissud k‘(ﬁ@(&[ﬂ{)l'e R thefl6r. bfl{%qgrgéttn{%aﬁf I)é\’blt tlafgrétlﬁﬁagé%%a% 1R¥fa shiull molecule,

dm nistration, nost | east about 35%
which tsénterdadto frictyale @Othmwpm%ﬂ ang Ipémﬂeé Thatargsiag gfqup &p1 glso be a

I
macr?rgglgg%le wh1 a]%ltsltugee s%s:ch%ﬁ?l Cie%fn?ss dﬁ% %@%@%3 rg, rprotems such

geni c
as BSA I’aﬁlﬂﬁt%esl el sorfortia Inaer}gefeneé embodintehssfithe cﬁmﬂpiveﬁiomf the
i gands, i ncl ude, anti bodi es and fragnment ?ﬁrt her eof

targe’(u@g goup is anggibrdygy ap 2afy qdbldcffﬁmﬁpt Lepstratiyng mege 3101131 antibody
ormcﬁf&é%ﬁﬁ%n{lﬁoc@ fraghiddf i nol ytic enzymes), biologic

The term "self-immolative spacer" refers to a bifunctional chemical moiety that is
capable of covalently linking two chemical moieties into a normally stable tripartate molecule.
The self-immolative spacer is capable of spontaneously separating from the second moiety if the

bond to the first moiety is cleaved.
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20 response nodifiers (e.g., interleukins,
interferons, erythropeoitin, or colony stinulating
woaeisan®)9 pepti de hornones, and anti gen- bi ndPag/us2005/017804
fragments thereof. The terns "hydrazine |inker"” and
"self-cyclizing hydrazine |linker" are used
i nterchangeably herein. These terns refer to a |linker
noi ety that, upon a change in condition, such as a
shift in pH, wll undergo a cyclization reaction and
formone or nore rings. The 25 hydrazine noiety is
conver Thdltetm “detbytaiiazbrld isimemdat toaudnad, maikiydraving a detectable
,£§ta hment can occur, for exanple, through a reaction
physic P BIf8%Y-oup on the L4 noiety. Therefore, the
term ooz OfBavehblk @foupa i iates@edte nuaed rhdetsielsa is wstable in vivo.
the |inker of the current invention because of thi.s
Prefergbiy s ‘Sicsrieabls EroRy cRllergrer bR AT AHERNET O fheRaifpecnt by
o1 Vs ROhet 08 of HOKE e RE Of inker is
o VTR RERAM g5 Lot Commtptated oo
preferalblly etabal in whiodtyi the bivhaiical epironmenth dig sldarags arai rom any
such as.a. shift in pH.wll und ' [
broces gAY bemeBAB s e VB L Ak, FrgfbbE 8id iegpte group
is sele@ RO 26 hhe 9k a6 6449200 i OleéBEsite Alf betionatvhichlcyn bé hiise in or near the
five nmenbered linker may simlarly be Pﬁscribed as a
targeticpNa(ergp ppEcimma qelle) GAispies |Svﬁn%31@é at te sie gt therapgpkicagtion or marker

ivitdY LL kSN FARH ‘eSdnts] slidANglEREVEABI
i) SRS T SO e o
includeyeitiadliansac aridsemieptidawsieaebsthatrnid atithexnatirak amigp gpidgand are
change in, condition, suych.as ' ' i
il ARG OB g e B B ol Bt AFkyaB el enbancoment
is not @riflBAYReIhe nveh @S prefliirad &daxpies b eleadtabliehinkers aveythose in which at

simlarly be described as Si X- red. hydrazon
et o3 o 0 S bl 8y S B M o S A8 B howrs o
admir;:i&}’al‘fihh,zlﬁﬁt ﬁﬂefér?ﬁ?ta{ RAst ab¥ftenReg.eferring to the

cyclization of a’peptide, hydrazine, or disulfide

| i nker The teatindsigens]" mirane grest moksewle thapspeptigally bindwer ipaptiyely

a, ring and initiat S i e
s s S ot e RREL OBl e g it on
a targ8i dell or Gifshe] BxaaaiiR dftlipandstincludd antibedits §0%agaBngs theredfiiow, a

of the product is fornmed. The terns.,"pol ypeptide, . .
monoclgg B DL dragBiEEN GFHoDaEVReLls 4 TSR GUAT s bologi
respoﬂr%rﬁbcﬁﬁelrs Q£ SfdrlchRing, iRRHYITRE, eBfthdptditn,ae célong Stirdulatng factors),

e terns 2&§Jy to am no aci ﬁ;lyners in which one
peptiderhamppeesamidnantiged-Hinding; fagaments thgreefr ti fi ci al cheni cal
m meti g, Q G WP it LE Al ds RS iR d
am no ggf&&gsﬁgéﬁigggﬂ%eg %Igat IS%% y g%?g?ri ng am n'greusé_
interchghgdalflg hyreit. STlasetenasnrefatto ndinkgr maictydhat] yngnarshargeds cendition,

pol yner. These terns al so .enconpass .the term
such as'fn%i%‘r% HHR}:{ 'W%H@d{:r@f) i GyﬁﬁﬁaHBn ﬁe@&gm d ffg?% Feat'd Péllgf’yThe
hydra2fne gﬁcﬁétg}gs S erSdtb Ratyidfazame WRenddtiablted. dhis sMathman canvaear, for

acid analogs and am no acid mnetigs that_functiogn in
examplentinongh ageagtion withg lgtene group on the L™ moiety. Therefore, the term

hydrazone linker can also be used to describe the linker of the current invention because of this
conversion to a hydrazone upon attachment.

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 5-membered rings.
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natural ly occurring am no acids. Naturally occurring
am no acids are those encoded by the 20 genetic code,
waomsalizoias t hose am no acids that are | ater nmedrfusems/o17804
e.g., hydroxyproline, y- carboxyglutamte, and
O phosphoserine. Ami no acid analogs refers to
conpounds that have the sanme basic chem cal structure
as 'a naturally occurring amno acid, i.e., an a
carbon that is bound to a hydrogen a car boxyl group,
an am no group, and an R group g honoseri ne,
Altemmtm’ellse tdis fies membetiil inkerenay sithdaddes davesitedea @ﬁ@emmmed
oni um Suc a nodi fied R groups 25
hydraz(oge Bnkerl‘?{)? |5éP.l ‘918%9%%8%@ ]}lll‘%ked pepti de backbones, but

ret ai nTHems &Iﬁ‘—n{éﬁﬁ)lefédmb&ﬂzma linkért oe tasmembsred éxydrazme linker”
naturally occurrin

? am no 1%. One ami no acid E h hift
rofers ot ngLeon ARO[ LE BPISHES Pk PRI § FREREe GREPLAtpg sugh asa
in pH,Q{lﬁ%ﬂﬁéQS at:?cgﬁ %ﬂeﬁ@mﬁ@gd lestod SHEQr YiRAe B%Mré&ﬁﬂ@t TALR six

ur ea ver. Amno acid mnetics refers to
membeted finkalmayosipdartles ddseribed a e six-wemberedhedrazoge lipker or a 6-
bdlfh. ent fr m t he general chem cal structure of an
membegred hydrazang inke%  f nctions in a manner sinilar to a
nat ur af lhd’teﬁﬁ Eeifclizatign 3ehction, Nevhae iderriip & the cyelizatioraofin ptide,
amno acid" is intended to represent the "D' . . .
hydrague P BEWEHs bEFer PYCHFOReCHd! ?éﬂﬂé}f‘g?fdf‘gf A pitigtes the
Paqh S gead chinpRY. ThRY e chd bd MedurddNRsininaiaiSé@@sleted when
separaifh BP U AhEOLERATHHDES, 8 PCT/ US2005/ 017804 the term
at leastifOPat 9%l ord Do aled rtodust isfamaedaonol ogues of the
nat ur al, no. aci ds bNek i d Oy herei
ot he PSRRI e PRI AEY oBlan, arlBla TR R TR heren
to refdr @ 8Boliymet oitidnind uéid agsituesn 0Thd tenis apghlyt to,aneme and pelyvhsrs in which

one o BoREPIER HIPCS G S PGB R i eopording Raturally
occur@if 428 LM &%f dsttd h@draBlk Yo BfiE Bfinodeld RIyh&s agd ttg-naturally
conprised 5 hal ogenat ed groups, preferably hal oggnated.
occurtaghing aeid olpimegr Shess terpi @l fnecranesithe derat TanHRedy- or

conj Ug?ﬁ% tﬁ’% < 8ol 20 e%ﬂeﬁg n&tﬂgglg%%ﬁgéﬂ dyfithlefic bl acids, as

formo am no aCId Sl , ere
well ag amboxacld makgs andyarninp acid mietianibaofuactiog ih asmdmeemmllar to the

P b B ek D s R e
geneut%a@ as 8l BO1HRSd AfindREidpMat ird ¢aermRydified, pIgqthedioaspbline, v-

| ocki ng groups. A bl ocking 10 IS an atom or.
carbortshaR, 6 @phospheserips o B fnalgss 611 iy Sorppouags that have the

same Q&ﬁ@%eﬁﬁéaﬁi dtﬂf&tﬂe RER Baﬁc&%ﬂ; ﬁﬂ;ﬁg‘%ﬁb e[, £ £aktd &SorARsk is bound

use urrng t I's of a drug-1ligand
to a hgdrojagatabotytl graipoul ainine geiup, aitd anch ewupoe. £-hleomoserine, norleucine,

N-ternjnus throughout. the nth
et SR L Sy 04 T . o
(e.g., BEMULERS & RYdifEEpFaptiat baukbendss elfut @aﬁldltlﬁd sm& Habnat:hermcal structure as

sel ectively achieve its remopval . The ckin
a natusal st epewiaing gping acit rPRRANISP GBI R G Easeipaial 4 fline,

Whlch11§ O%'Pe%u?s O%%lﬁﬁlg Lhds 1%@@&1 e foﬁ%ﬁﬁﬁl o ﬁJYeakih @eKivRE Amino acid

ut are not limted dr ogen,
numeﬁesanefansntoamamcahmuhpmn&&ibsdmmy Stn@isurp ﬂ@ﬂﬁl ff@rént from the general

chempi';lgsgrlﬁgl £ &ggrrng%cgg ?%1 &Qg’&%@{rﬁ Ia%‘?a%glj SRl 463 nRfurally occurring

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

form of the twenty naturally occurring amino acids described above. It is further understood that
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thereof in either single- or double-stranded form The
term enconpasses nucl eic acids containing known
waouadsaaerdigde anal ogs or nodi fi ed backbone resi dres/usS005/017804
| i nkages, which are 20 synthetic, naturally occurring,
and non-naturally occurring, which have simlar
bi nding properties as the reference nucleic acid, and
whi ch are netabolized in a manner simlar to the
ref erence nucl eoti des. Exanpl es of such anal ogs
include, without limtation, phosphorothioates,
the tephasphoilamivas@s mcmeit%hwquihgyp o6 thetnebral @mmcaaimcffpe s gynthetically

o BRI Ry SoES L ) DS LER b088 syttt

not lirhitddi t6 2drilo adidPBAViREAlkAEnddbalng isBorddiedl oﬁhﬂgthﬂred b&h@ao two carbon

i nplicitl enconpasse nservativel [
atomsvgppmg [AEigs %cpfgp%lpgn%glogally ‘ﬂ’g@%@fi g&qy}éa&ng ammo a01ds comprised

halo géaldgﬁ#r(;%ts q&@f%)abﬁnlgal é‘eﬁﬁ'@é SN Yy ISREUHR N GBfon aB8CHAR 1t a linker or

ence exp icitly indicated. Specifical
conjughtgelitbe atventiao thernmsubadid isiit iherformmafabanion ped side @éﬂm" where the

carbmgﬁn eaE:@f, ﬁ‘g%%fet@%%gﬁgs ldrth I G hrfl.t)lage E_)\glgﬂ :9k88 E%Q)??rd)?% q Thus, for
examplb,taf altnkeckides@indn dz @)- CCR(NH&)-IGIIEL ael sroefsrthiu es 30 .
Cit s i ATBRo g5 and Depioss oG pro 3] OB Py 74 fgcking

group g%&?cjlt%%? %%hgxggaflrﬁgl{gg?ﬁgjp?%g&% gfeglﬁ-geg%{l)ngfjﬁ_ ﬁlg ln'tniﬁao rﬁa@{d or a peptide

from wndesisidgeantions drsl aas b usiddusing Haaryatiosiy old dmedicred coprgate. It
Shoulg{%ﬁ%a‘in "%Jtac e({]tﬁer ﬁ:tl |Hznés§%ugﬁé ondg ygér?l%%ggﬁi glégé) RHRGVed after

comp]é&mp&f@hﬂl&hla of the deug donjidaiertyichemial drehqpoomditiats thdtiselactively

t he dlspla |et IS att the r i nder
achieyeqts remgya ﬁﬂq@oc augsusaga £ ?oréh ierm;[rﬁlé pfozgcr&tﬁon gfq&z% known in
the arPf ﬂef)tgr@é EheBistAS H%@fn%)la@ﬁ bRBIGhE BFoupsSIiidt, Wb hre NGB RMGed to,
unl’ess otherw se stated, a straight or branched

hydrog¢raDhamine agide pidcaryabersoay K6b7)chlKi€al , or combi nati on

t her eofqg 1

e ol AR, B p RN RN e BHRIoBles and polsmcrs
thereafaifleidaek singleawvi dupbtehstr andﬂdtfennoﬁh@mm@nccanws dadleigratded

(iL.e. Cl-C10 t 1 b
cosion ARG BB SR 0Rl PR Sl
synthéticnhat@ﬂnlt/ QccuBfifg) raﬁd nSlekuRly BBdRMhg, welidiylave Bmma@ pitiding

| sopr opy n-butyl, t-butyl, isobutyl, sec-buty
propegige %ﬂ@xyﬁerencw l@h@styanyl rehighAre mefAbpligsddp g Ffr?@flﬁﬁlmﬂaf to the
refereﬁggﬁg.{c?e%ﬁdﬁsn dEx'a I 0P s&fh'anfilgg dﬁéﬁlﬁplvﬁthoﬂf RER YN, %)lﬁbsphorothloates

n-oct unsat ur at ed
phosphbia;zhdagassoumthytplmsphdmtﬂs,nc@nr@hme‘dﬂb’l piosphondissR-@-thethids or

l.e bo nsat urated al kyl groups
meNFWEﬁéﬁéPqﬁﬁé1&$§“ﬁ£?ﬁifﬁf?§d 15 to, vinyl, 2-propenyl,
crotyl Unfesi Sthﬁﬁﬂ!&@lﬁﬁicate& o panialhir@aylkic,acid sequence also implicitly

2, 4- pent adi enyl - pent adi enyl ) et hyn
encompa,gqeg I§91p§}¢rvatlge B mosqlpé d Vagﬁlgs fl}qgeoﬁ Ve ) e(ilegﬁ ¥6éionashlgstltutlons) and

| t
compieﬁ%ﬂ&ﬁ% &Iafceg &k Wellgg 'fi%éhsg ueeng'@e% | Valtﬂ?’ \}fggééolﬁ%cﬁ ZSﬂé@ﬁi%Qly, ld€generate

to’inclu
codomebititedorismaydreschieved by generating sequences in which the tﬁlrd position of one

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

(Batzer et al., Nucleic Acid Res. 19:5081 (1991); Ohtsuka et al., J. Biol. Chem. 260: 2605-2608
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bel ow, such as "heteroal kyl." Al kyl groups, which are
limted to hydrocarbon groups are terned "honoal kyl"
wa@Qooshe2d1er m " al kyl ene” by itself or as part ofPCamskiwen17804

substituent neans a divalent radical derived from an

al kane, as exenplified, but not limted, by

- CH2CH2CH2CH2-, and further includes those groups

descri bed bel ow as "heteroal kyl ene."” Typically, an

al kyl (or alkylene) group will have from1l to 24

carbon atoms, with those groups having 10 or fewer
(19859;&1ch@crlmabmfsMwéi@@l Pradfee Br do8 (19PHR. Egeéﬁémtnupmﬁeﬂmd ipised

mterctnge b B ety BNy PR o Bopte e, W Ao ROBAETT

or fewghe GafitpmMrat O%ethgﬂlmlftal 8 4 halder dﬁplaybd perpgndicular to a
itself or in combination with anot her ter

bond indicates thorneirtwh $Bich fhardigplaved groiely & FrFbEGR PR Hahe

a ¢ hydrocarbon radical, or conbinations
mOIeC% wldfs%g%ﬁgléstl ng of the stated nunber of carbon

at ons Fheteam “blght bynslf dras ealtb af oothes Sestitgnt, means; galess
of ,0

S
other\%s? thﬁggansst%ggthé 8?Br8ﬂch§ﬁ 8ﬁlé§][?l’l 4 l,(I:P,C 1o }gdro%ggoomgcilgdl or’ cpﬁlbbna’uon
theredBXvBiICE ﬁﬂty@)@ Gultyn@tirhted, AAE1D- bﬁ‘pcﬂymhmfatmaandmah |1m:ﬂ]ta1el d)t and

be quat ernj ze The het er oat 0 (? ﬁ?? % to 1
multivagnt FRsiqaisa bedngthe RO RICATOGR 2 1(:%%% SFigRAGH U-eoly 1y means one fo ten
ca1bogssoilx&r}1ﬁl%} o & %‘&J@ﬁ?&éée@m&caﬁ lﬂ‘?chm:ét BtQad Kot linGte@ s groups

ep03|t|onat whi ch the al y roupls
such @trethyieethylonphepyl, dsoprapybm-pftyl, thetylhisobenl, scc-Etdnpydahexyl,

(cyclo '1%%'215* lbUt S T%%Ey%nﬁﬁé—é}d 15%@ %&é@% &1)'_§nty1 n-

hexyl; Qﬂ@ptﬂ,"&oc@(l @hd@rﬂ;ke— QS r S AR Ryl @riip is ofH=GiHhgB1EHS more

double Jotdicp P HE e Gn O g BB GHEESYS G/ RP QLR Bt ot limited
to, vn%ﬂ afpio?)en 1 Qe 1gﬂéﬁteﬁﬂd2 (ﬂﬁdl@ly@ 6 GhEadien$, |31(|1 Arpeyitadienyl),

het éroal Kyl ene’ ﬁwhtse or as part of « »
ethyngh dt twest 3-propyeylt &éﬁ%’nﬂemtha srhasplogsrandiizomery ethaegn “alkyl,

unlesf %’%'rﬁnrv%‘? ! W%&%& ﬁcﬁﬁgﬁﬁ% géj%ﬁ{gg%%tf HéHzéfﬁlgd BYmore detail

belovh eher sahkiytoaiksl. Y ralkplssrodyst whxohiam'ﬂunxmhoehlyémcmbem proups are termed
5 hséher or both of the chain termni (e.g.
homgp §/’]| eneoxy, al kyl enedi oxy, al kyl eneamni no,

al kyl engdir@f Afeylaltby Bsdif\@ asipkft bf addilger sebsiBuent means a divalent
"heteroal kyl" and "heteroal kyl ene"” enconpass

radxczploﬂew@i fiign an elkgns; @o pyenapiidiers it nefclimijed, Py 6B SHeCHy (-, an
furth?r 18 Ae@ ’tho?g Mh&%mﬁé& 3’6’[6575 s “GRLR DG1e00F céﬁ}; bh alkyl (or

ene et eroal Kyl ene Il nki'ng
alkyl@ed gﬂﬁp wilh havd ﬁeasmatto @# carbon hﬂenis; th t}g)sg gl@ups hayingn{f) grdgwer

carbo&raghgsel?egtllgr,ﬁg{'e%rgﬁ in %l_aﬁpreéggrfr%\%eg iog. h og&;errr& kgi h(%( gvge!éaﬁ&lene isa
shortE&i%ﬁSaﬁNl 3r BRYRne S0, 2neradyBavidy @él@)oa -fewérfn:aﬂihﬁ atoﬁaism
| ower"” ‘in conbination with the terms

" het er Gdieitgm “hetarealleyly’ by itgelfpy ’@tc)‘?lq]ﬁ’gwlﬂ’@ “1‘1 (?H‘P e‘i fgrog; means,
unles§ %{h%%sggt%,'a stable straight or branched chain, or cyclic hydrocarbon radical, or

combinations thereof, consisting of the stated number of carbon atoms and at least one

heteroatom selected from the group consisting of O, N, Si and S, and wherein the nitrogen,
carbon and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may optionally

be quaternized. The heteroatom(s) O, N and S and Si may be placed at any interior position of
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The terns "al koxy," "al kyl am no," "al kyl sul fonyl ," and
"al kylthio" (or thioal koxy) are used in their
woamsantdional sense, and refer to those al kyl gCcows005/017804
attached to the remminder of the nolecule via an
oxygen atom an am no group, an SQ2 group or a sul fur
atom 20 respectively. The term"arylsulfonyl" refers
to an aryl group attached to the renai nder of hte
nol ecul e via an SO2 group, and the term' sulthydryl
refers to an SH group. In general, an
the heaucbﬂ;kyl ueptor at the absitos e whitle thefaleheronn lfg%téﬂlpedstétthef igmppder of

As
the m(ﬁgcizui? SE){ é?silﬁggcli] liae{ 8thlfmltteecf ’%‘a C?_fLﬁy¢Hf @béﬁ E‘ﬁntCHz-NH -CHs, -
CH,-O)-R(CHe;)-CH;, aCH?-SHEIMCH@,aCbE#CHM(O) -€Heg,| -cmﬂamfﬁj-S(@)i C¥s, -

CH=lH-Chls SHtHeumi ot N pHacaRr CHt S Mo Gife Vlla o
heteroa%llﬁ@lgeyéons&ﬂﬂve QE&PJSOFOY ckaAbIK Y. CH,-NN-O e ERI\C(E$-OrSi(CHs)s.

ination w'th other terms, represent, unless
Similatyh drewbse tetao aéhyle cbm itself o a5 pAsicof@hoheiRPsituers gneaps a divalent

Jradica.llj H%‘EJV% tel | ué(feteroa ypisé%)%elm{iogﬁf%}f,bo% é&tqhﬁlge y},/ %ﬁ?g?ﬁ it Hfs @Hz- and

I Ona

—CH, %=t Hy -0 VA iy Foﬁhdtabakplah@groum hetel@ammstclae akso stauipy wither or
at which the hetero%ycle | ttached 3? to th lenediamino, and
both of gheshatneiPriain (e AprleRsar 2 R A Tensangy Y

the lﬂie@ ':l‘Hcﬁt%rmP“"ﬁetéi‘Bﬁ Ohnd 1‘H'8tér8adk§l@ne” eﬁ&’(ﬁhﬁﬁ@?&lﬂethylene glycol) and its

1-cyc ohexen cl ohexeny
derivatiye$ Gbe ;fmydxamm Shmwafpk lymla adag, @P01)p §tifjBurther, for alkylene

and h? %rg% %ene én]tcmgy gﬁg %%%n%&%ﬁg ot A€ %ﬁféﬂlg Béfduﬁ% ﬁﬁ/ﬂhed by the direction
in Whrchlhe'ifoﬁnﬁ}atoétheﬂhﬂtﬁfg:mynp ﬂlyoh“)ttenl -Fpr paniplk, thyd forraula —C(O),R’-

|d|n ,3- ny 4- nor phol i nyl
lqmﬁﬁn m@tﬁ?&k@&rofuran 2-yl, tetrahydrofuran-

3-yl, t'["ﬁE Eéﬂﬁ)‘%\%rh i Endbidtiontvatt @b %ﬂih@f‘iﬂkﬁf’l o3“Neterodlkyl” refers to
plpera2|nyl 2-pi perazinyl, and the Iike. The
a moibigthevinations | tmélcarhebeiamst ons of t he cyclic structures
are op Y b Z he« b ‘ » (or
"hal ogtef%lg Pe?tn %lﬁ&r?g ol a\ﬁ/g}ga%lrn-gas %gil%(ﬁfgnpgnéo‘hd Qlkylthio” (
thioalkortd tard used in themea:mventlnlhaé S@sg,talné refessto tbQSatahkd’l g@ups attached to the
fl uorine, chlorine, or . odine

remsi A ap P o Rt heer rab S8 &S gromp ar g sy aom.
respeét%l}}" dﬁle"f&ﬂ@*‘k@&l@{ﬂk‘ ” @igs @Qin)alﬂyw g@@iﬁ@tﬂacheﬂﬂb tlexampinder ofhte

term"” han(Cl ) al kyl " |s nean to cl ude, but

molewcbq vipan |S|Omgr<w gl the oy “spllsideylhyaters o an S group.
trifl U%Q%Le L %cﬁhslugftﬂll?éh‘i’yﬂs alsd SQE&QEPRB&RMJ: gro@ﬁ detttbigh above.

i ke. m " ar neans, unl ess ot herw
As ussil htrem, the temb‘éztcyk ambsdu@ﬁ” refiers bsgrpum atdched to, and ﬁJlﬁlhng the valence

ofa C\‘i\ﬁﬂ‘% ns g}?%[’i@‘}t Is %IF]I% ﬁléecltﬂpr or 1n|}i¥rect f?{a%?&l 8 lt’lpeégdl%ﬂl@m nucleus of the

compoRi @i iair¥scht @enkiond 3 ri ngs) whi Ch are fused
t oget her or Ilnked coy het.er oar.

tl T
of or o T eyl CGURY (B RS ORIAE B ERH P ppgbination
with éﬁelf tgﬂﬁs Hﬁ)tréasgﬁaﬁﬁ% cﬁl’raér%fste Qhtedf & dy%ﬁb Nersfons 8M@ibStituted or

nlfro en, car bon an fur atonms are
unsub:sptutﬂﬁé:lll{yy and sﬂlb&tetdl;ed anunsuhssitatgd nlilqt?r@@uéﬂ”a’?w@el}arz‘éddltlonally,

for h al l;%f,o q]%eg LS rtglh;;ceaﬁ 88@@@%6%0%%[0% at %ﬁ:ﬂ%&ﬁé?er&%/cle is attached

to the remamder of the molecule. Examples of cycloalkyl include, but are not limited to,

cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl, and the like. Examples of

29



10

15

20

25

30

of the nolecule through a heteroatom Non-limting
exanpl es of aryl and heteroaryl groups include
wohesyli2914- napht hyl , 2-napht hyl, 4-bi phenyl, PCT/US2005/017804

1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3- pyrazolyl,

2-imdazolyl, 4-imdazolyl, pyrazinyl, 2-oxazolyl,

4- oxazol yl, 2-phenyl -4-oxazolyl, 5- oxazolyl,

3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl,

4-thi azolyl, 5- thlazolyl 2- furyl 3 20 furyl

2-thi enyl, 3 t hi enyl, pyrldyl yridyl yri dyl
hetem&ychyaﬂkym"lmty,id,e bht Iagernom”ildlytled t61 -lﬁbﬁé&‘ﬁtr@bb@r%yﬂ pﬁrl. WPndeL ="

piperi nﬁegéiﬂrgﬂ drpgﬂl ng ;%lornoh%ﬁﬁ}éqqu' ran—2 yl tetrahydrofuran-

3-yl, teraByiirotish-2- yﬁﬁ&raﬁy&wthﬁ@ﬂ-ybll 1 Splyetazinyt mlﬂpérazmﬁaami thé like. The
t he above noted aryl nd heteroar%3 IE% ¥ s are

heteroatemg and gerpem#rmp F @F@M@lco#ma@&eéﬁf tignalbrepifizefhnt s

descri-ped.hel o o YdiogedPdy tRGhRIREbY hs padd SfAnother substituent,
enconpass ring systens in which one or nore 2

mean, mnresmthemusecstatepdwg flslymm wblozing braisiag, ordeding #emyiAdditionally, terms

t 1o
such ag h]éaq?aélf%g .agep V?aﬁ{\%h lu eglgﬂlg%{léé% I‘%I na?&ghal @%ﬁé}laﬁlnple the
term “hﬁbﬁﬁ -€ palRyl” is @eanl toXpcludrl b/tlttnbt oxlymited ypl ’aiﬂuybmmeﬂnbdj 228s

aryl and heteroaryl ri defi ned above. Thus,
trifluopqeghyd.e-phlerabyiya P P“mP%Wﬂ%ﬁﬁﬂi?aﬁ?nclude t hose

radi cabfe fefy Wyp’hn@ﬁs anYéss %@Hﬁsd $atéd, aagh@utb® ofuhsubstituted
al kyl group (e’g., benzyl, p henet hyl, pyr.idyl met hyl
polymmmraterb, aranael)c hsrquad:rongubﬂ’ql@se@t whieh icag o pjagle Anger thaﬂe rings

(prefelfag&a’é r1n1g Swiich ar% fgs%hl? née%? opﬁlﬁééﬁ)cohﬁ%tgfe Gfhe term

r exanp
“heter@i@ﬁ’&&f&@tb Iay;ﬂ LGP Yori rdigls)tlhgtrmhlayi from one to four heteroatoms selected

rom S oA bt B 7S B, nd e

trogkifad & 11 t2higad. KX heteroadll groupaasibe attached to the remamder
mlng]ﬁ% g%%gf &¥On?ﬁ%@ﬁhe both substituted ang

ofthemgmm uhtqwgb@ hetsraptonnf Npmr@npmg eanwlesohaiyk gpd heteroaryl groups

d t -
mclu en}; rlen?ﬁ]lﬂg%i %E)Exﬁ{yf t4u];el en§ or ){l'%flipﬁ 2 Eyﬂi@l?l @gJyn@Iy@ 3
pyrazdil@l, enﬁﬁ?dldzylyl Maidliidedokyl, (pyrazirl.yﬂl%@(azbiabé cgqamlpls 2-whewsp-4-axazolyl, 5-
ferred s alk aIk al kv _
oxazohgt%}seéq@ 1so%a[z§e§rh‘$1 1s6wgy gytbg%& ltﬁ éc e%cgglyg:ﬁ%aﬁ&l 2-furyl, 3
furyl, OWRieARA| B-Ql'ﬂ}élllyl @?ﬁi&ﬁtﬁﬁﬁm@|401§5}ri€19n)2|-1)yrﬁt[1éylge-lp9ﬂmﬁd}d{ 5-
referred to as substituents het er yl
benzoghitrolylt preinyl ZUbW%&Ply\ké lydolé(hd-lﬁqﬂé‘vl‘%gé FRIYRRY Jo§
qumof?«lﬂ{n?f qf ﬁox ﬁ:ﬁﬂ,eﬁ-&u%glyg fahy Bsquﬁﬂlcﬁ,cgﬁgstlfﬂeﬁfﬂfopéﬂch B0the above

noted g}l agé heteroSyRriRY Bystgms- @e:@@)qmd fro1@([}@) group om@table substituents

descnb@%)@ ﬁry%x%?l\!gtq%ﬁrﬂ” ggycﬁﬁgmp%s % %&&(&?Mﬂﬁ&%ne '0r more
non-aro%@c%nﬁgyst&l%%sedf S(dDerRe P&'tound- . NRGORHR or hehbayldyNER.

in a numbér ranging from zero

t het OF 8T bisien &Rt (6Hn CHPROTIROSHEIn AmCUENoR Hih oifer Regns T
arylo{% 'aiﬁgloxgngylalky eAQNes RO £118RH el RABA AL RS define@hyve. Thus,

stituted or” unsubstituted heteroal kyl ,
the teRn ﬁsﬂylaﬁkyl’éd maant k’ns&lhﬁth@a@trgﬁcﬁq; ipl whieh gn aryhgrppp is attached to an

alkyl Egpglaklg,tg:;l @Aph?l}gérﬁ ld}(l)l%leeﬂ‘ly’l ar?&@lg tlﬂ(é)%agdlﬂg those alkyl groups in
which a carbon atom (e.g., a methylene group) has been replaced by, for example, an oxygen

atom (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-naphthyloxy)propyl, and the like).
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15 al koxy or thioal koxy groups, or arylal kyl groups.

When a conpound of the invention includes nore than
wonesRignoup, for exanple, each of the R gr oupBCTAIS2005/017804

i ndependently selected as are each R, R', R"' and

R'" groups when nore than one of these groups is

present. Wien R and R' are attached to the sane

nitrogen atom they can be conbined with the nitrogen

atomto forma 5-, 6- , or 7-nmenbered ring. For

exanple, -NR R'" is nmeant to include, but not be

|i m t eBachef the ab@vcpgmnm(é.gj,i ‘tajlyl, A Hkterontisylghirylh pnd “Ireiesparyl”)

includ% tlr}gthgs?l s\lc{%%eﬁll pn ‘?f%'gﬁsgﬁhﬁ f%;rjlﬁgg)f H&H 1ceaFer%o Jaglicaf Pf‘é(fﬁllrcl.d éu'Bstltuents
:&raﬁﬁﬁﬁéoﬂ@dk@ﬁﬁ@@@vﬁk@uagwlncIudlng car bon atons bound

thg| og{ (ﬁ)l;qgtsl‘(ug}rrg %r ti@gy g%tg{ he%qg@gyé)ra@ﬁﬂs ég@ydltl% t}@se groups often
referreg(tg) yleng(a@ gé:lsgete{gﬁ Qﬁ@%all@:ﬂ?l Eﬁ@nj&l' clﬁ}%)oallklgll |

ar'to stituents described for 3
heterocgdoalayl, cychoalkanyl] argilmoqqutmtkgnﬂh gre geBerhldy @fquudyp as “alkyl

substré]llgjgtg% %%{}Sﬁ{egoaﬁaﬁ 8190 ﬁg{e s;p?cf:tlevreg/g glil& ?xug?ﬁn l?qréﬂe or more of a

variety Sﬁﬁﬁﬁﬂsd @éﬁlcnedemﬂl %ﬁﬁndtaﬁm&d t@RORS S+@CINRY, £Ne@R’, ENR’R”, -SR’, -
exanpl e: hal o

_N ,
hlogeIR IR SSRAOT o7 GORir-COR LA K B B I CONR”,
-NR’ R” NR _RR- CRONBNR ™ NRR= NR)-RIR’”, -S(O)R”, -
NR Cﬁ@@%# NI@%a RRC@HRR @_))SO)R (O);?) (0)
S(O)RS¢ S})(BNR{T-R” -N]KMRLCN a@q—l&ﬂmmmmbqqrangmggfrom zero to (2m’+1),

| u d ? bh 2 2993
B e S
preferbbl 1ﬁdébéﬂdeﬁtll§?rfﬁcfr tohydrpgen, sutatimndes unsul'ﬁsmateziﬂmtm%lkyl substituted

o555 o 20 ST o sel e st i

alkox% ijﬁ'xﬂﬁtﬁ&ﬁ? tgkdﬁp§ rasaryifrapsh )M{eﬁgi%mp()@ﬂd ﬁ&h@iﬂvvﬁu@ﬁﬁcludes
et eroal kyl”, unsubstituted a%{ and  heteroaryl

more thansubBteiroup, & eapiyble, qach oOMP & ®YPDS 1a mﬂiele%%rbsﬂ@t?@éla are each
R’ R’ag%jl )do(i( ﬂ’”( % %ﬁénlﬁﬂ}ﬂ)re t%hecglﬁ%g %1%9&%1‘3&25‘% | fes&ﬁe ‘When R’ and R” are

1'on des nore for exanpl e,
attached Mheﬁamhmuﬁggr attumsthjes cari bed@méqmmbdmmlytls altegee dtogstofern a 5-, 6-

, OF 7f1ﬁét§3§re51 rbq,go l}:ﬁé e)fagnpg? eg&’,l]%\’g 1 oﬂ%nbtgq {? léém En%i r}ort] BOLREd 90 1-

pyrroBMAitdnt u%ﬁééh&ﬂly@dF@%ﬂhE aB@Msc@ﬁsﬁIh@f sabstitufﬁhts one of skill in the art
heteroaryl ring optional be replaced wth bound
will ugddystend ‘i!i!éhtheéﬂmlt ‘ﬁléw% op mgpR tqﬂ@{ udp SRR dipg Ca\Rh’Pélraé?fﬂs ound to

grongioﬁ%Ftehg%oﬁ%sg%rpn%gg&n dRAtl }ﬁalBlﬁkyl (e %f -CFRd —CI@Z"CF?) and acyl (e.g.,

[s an I nt eger fromO to
C(O)@H;,eC((a)le,eDjO)(fH@Cdﬁs,uhdathsdnks)t ituents on adj acent

at ons of het .

oL T Shud Pt B TR R0, BB s
heterﬁﬁkl sWhRIRints e gétdralyatrred RO rand @t[HshMent@RR’ld-“heteﬁ}a,ryl

-S-, -S(O-, -S(02-, -S(O.2NR [11
substmﬂﬁtj;; rgamg:c?lvqlfg angare Vﬁ’tl sglpctf: Ay fqrgxgnﬁ&il@ n,t KR, =0,
-, :SL 93 4 28 O f 9) t L | X:ONR’R”
T T e R Sl P e e

-OC(GmRm’bSNR’f@(@DRS -NR-SIPNRTR” aNRIE(0)2R hdRa WR'R”)=NR"”, -
S(O)R’, -S(O),R’, -S(0)NR’R”, -NRSO;R’, -CN and -NOg, -R’, -N3, -CH(Ph),, fluoro(C;-

Cy)alkoxy, and fluoro(C;-Ca)alkyl, in a number ranging from zero to the total number of open

valences on the aromatic ring system; and where R’, R”, R”’ and R”” are preferably
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or heteroaryl ring may optionally be replaced with a

substituent of the formula -(CRR )S-X 15 (CR'R"' ) d-,
wohersaimiand d are i ndependently integers of fPOmMUS2M06/017804

3, and Xis -0-, -NR-, -S-, - S(O-, -S(O2-, or

-S(O 2NR -. The substituents R R, R' and R'' are

preferably independently selected from hydrogen or

substituted or unsubstituted (Cl-C6) al kyl. As used

herein, the term "di phosphate"” includes but is not

limted to an ester of phosphoric acid containing two

indepshdsapibiaclectest Gomdiydmigen.((€r-fe)atiel prrblagirraalisyl, prrubsfieisd piyvl and
ey B AL £ L o BISPIONSE 5 . v

compaiid oftht aiventidngaclhdasimgre thatioph Bsgrbnay, dorarxample, each of the R groups is
. ., triphosphate include;, 32 WO 2005/11291

indepspd 007 G B AM Tk B RDT Br DSt ey 1oty them e cgese
gmu%\%%%ﬂesgm_N RL\\R 12 1 ~ 4 X Z D phosphate R5 CO2M: O

X1 120-P-0-P=ON R 0/OR12 6, 0 / R120 O N R11_X
R z Byo dithprobpivatiens onsdiaccnbrtamp of thearyl of heteroaryl ring may

g0 GRS IR i, HLEERERI AL T v
are indbfandentBt-iNgR-, tO9tCRRproe aaiighk twnd it is ae iitegpr ofifrotmHeio 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 are
independently -CRR’-, -O-, -NR-, -S-, -S(0)-, -S(0).-, -S(O);NR’- or a single bond, and r is an
integer of from 1 to 4. One of the single bonds of the new ring so formed may optionally be
replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of the aryl
or heteroaryl ring may optionally be replaced with a substituent of the formula -(CRR”)s-X-~
(CR”R’”)4-, where s and d are independently integers of from 0 to 3, and X is -O-, -NR’-, -S-, -
S(0)-, -S(0)z-, or —S(0),NR’-. The substituents R, R’, R” and R’” are preferably independently
selected from hydrogen or substituted or unsubstituted (C;-Cs) alkyl.

As used herein, the term “diphosphate” includes but is not limited to an ester of
phosphoric acid containing two phosphate groups. The term “triphosphate” includes but is not

limited to an ester of phosphoric acid containing three phosphate groups. For example, particular

drugs having a diphosphate or a triphosphate include:
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5 is selected fromsubstituted or unsubstituted al kyl,

substituted or unsubstituted heteroal kyl, substituted
wonoasngengt i tuted aryl, substituted or unsubst PCUUSE005/017804

het eroaryl, and substituted or unsubstituted

het erocycl yl groups. The term "pharnmaceutically

acceptable carrier”, as used herein neans a

pharmaceutical |l y-acceptable material, conposition or

vehicle, such as a liquid or solid filler, 10

di l uent, excipient, solvent or encapsul ating material,

i nvol ved in carrying orC¥MMﬁ§§orting a chem cal agent.

Phannaceuti c II.F%C ept abl e rriers include

phar maceut i ®31Q-3P= bl salts, where the teen

" phar maceu icaIKy ceptabl e salts" includes salts of

the active QBnds ffchN are prepared with

rel ativelR/ n ntoxi ¢ aci ds_gr—pase geendi ng on the

particul ar substituents foungd—e e conpounds

descr i BiHodpeatei n. When conpounds dlthe pr esent

i nvention contain 15 relatively aci

functionalities, base addition salts can be obtained

by contacting the neutral form of such conpounds wth

a sufficient amount of the desired base, either neat

or in a suitable inert solvent. Exanples of

pharmaceutical ly acceptablecbgﬂe addltlon salts

i ncl ude sodi um 033 \maéo 94X PCT/ US2005/ 017804

pot assi um 2:300) 4] Qr gani ¢ am no, or

nagne5|untsalt <mf2a)&9m‘ t. Wien conpounds of

t he present |nvent|9 gfn-Nel atively basic

functionalithes, abi addltion t aane obt ai ned
by cont actr'hg the neutral forthof onpounds wth
a sufficient alount of the desired 5 ei t her neat

or in a suitable inert solvent. Exanples of
pharnaceutf@ﬁ?%? e acceptabl e acid addition salts
i ncl ude, st RGFRer B8R thY RGm “hefdtdRPh Uabludesisidyden (O)kgitrogen (N), sulfur
hydrochloric, hydrobromc, nitric, carbonic,
(S) amipsiltondBipgencar boni ¢, phosphori c,
nonohy agph
sul fur ﬁi’ g%%lghﬁd r %! é:ltera[lg ul?&%% r [ ogl% Ela%é é:subsmuent group that
is sel¢uiisipdin sihssituaal di&n&[ﬁ?itttultﬁ&l allkyl}(&ubsta:sted/ei’ hnmbsttthted Setknoglkyl,

substg@écl} %)/tggnsglgsgtﬁtgﬁ%rg ISI\J,/I?esl ﬁﬁeﬁf ntrq%)étllbcsﬂﬁtlt%ﬁg Ite%ﬂ%? ﬁnd substetuted or
unmﬂgﬁ&ﬁgu&ﬁﬂ&%ﬁgﬂ Bigups.suberic, funmaric, lactic, nandellc
ht hal I ¢ 0 benzenesulfonlc toI Isulfo citric,

t ar t ar iThe toyet pherawepdtisally accspla I‘PémeF kas us ?@eHFBF% &d

C |
s S P HED £ 0 P S
dtlueﬂabyaﬁmuﬂ,(xroil\en’am ftdusamnkdtmgl materikk infvobed 111i onryangerfiaasporting a

chemp]argg . eéPlhaalpe%ﬂeu Al réfggcge% ai) S alrne%%intcﬁ.ldi gftgr%elittca fllly acceptable salts,

Wher§@1% Gdrhd ‘GheRReundly aécepablentrdntluddR et dfake adttion t:amp\ounds which
both basic and acidic functionalities that allo q&
tla,tents

are prsparpd witiselpdvabenenionie peidtion Biees drrepeing oRsheRaEle

foundr’lg ﬁh I%Péﬁ’ldg QescliBéd é‘% 8${7h<=,fllq,ro oQtftdstorf %éﬁ%ﬁ%@&tﬁh%ontam
erabt y regenerate y contac ing th al t

relattbém acidic fandtdnalittbs) meé addl‘mgt talte cgabfewhtamcﬂﬂpmﬂmwctlng ﬂﬁ @eutral

form o? sucﬁr&tlnggt?tltds Wi naesufﬁcmrﬁ amount of the desired base, either neat or in a suitable

inert solvent. Examples of pharmaceutically acceptable base addition salts include sodium,
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parent form of the conpound differs fromthe various
salt fornms in certain physical properties, such as
weabeshiizgdy i n pol ar solvents, but otherw se theTaabkios/017804

are equivalent to the parent formof 20 the conpound

for the purposes of the present invention. In addition

to salt forns, the present invention provides

conmpounds, which are in a prodrug form Prodrugs of

t he conmpounds descri bed herein are those conpounds

that readily undergo chem cal changes under
PotaSSphly,suabmog,l apErhomumdrEhn sming, pi BegnssiuphaltcoybuHessalif When

esent .i.nve

compei o g R Pe PG SR p Rkl hun BloRH SRR EAMR R st
can bdobtsihedbEedntaeting t}mai&emltfaﬂm ofduob d&npasumimwuﬁn awuffocient amount of

enviro

SICATHE TN A TS N TR T

accep¥PRMcRI AR sﬂtﬁnclﬁﬂ@ﬂﬁgeedéi‘ﬁkd B8inGRoreSe bdas ikdWidiodhloric,
sui tabl e enzyne or chem cal reagent. Certain conpounds

hydrobnfonnhemme@equq, mp@nhydme@aafb@;@ Phosnhoringrenphydassphagphoric,
as s
e, A PR LS B i
like, as Rigtllay &ieeidlti dérmd&mh ataﬂawehymon’mamghnm adidsrlikelaectss propionic,
of, the present jnvention. Ce nds of ..t h .
isobutgFig.JBAFIC] HOIGRE: DRy eESHiey SRS Geegry Besictp. pthafic
benzeRSRIFBL gﬁtcfl A5 Fonid, Bitric3 fariiBc %Q&ﬁéﬂel@%ﬁ)c and the like. Also included are
PCT/ US2005/ 017804  general , all p yS|caI forns are
salts of quiineadcadasuplo ps arEimaigsed thedieetndl saltbef ganinecidy lseghycuronic or
galactfl.ﬂvr?cnér%d;sen?@k?enl\l/%; ed ﬁ)tr%%%ﬁ}? tI@er %ﬁt}éﬂol Lﬁﬂ’dl{sﬁr%%k%uﬁ@a@ @Qlts@f Journal of
Phammesﬁm Sczm@n 19’15’;1 6@ds EBs §Jest31y1rspeilﬁ¢ congEubdnofgheprssent invention

contax% Eg‘l{@q%lg: 1c Bﬁ%pgﬁtueglﬂgaéﬁ@ Sﬂg %)rr}gno{lg%secn%a IPV@I‘ted into either
bmm(h%aﬂﬁﬁ&n@ﬁ@dgnconpassed within the scope of the
present invention. The conpounds of 't presen

i nvent 'ée nﬁﬁgal &rg)é of B CaMROWYKIS Q{q‘nrgfer@fwg?qer%ﬁisby eptacting the
salt wﬂh%lﬂage (J)rsd%ﬁpeﬂﬁslsﬁtm e MretTRb&pQindil @heaéoﬁv&tfohﬂtmanner The

constitute such ounds. For exanp e, the conpounds
parent‘[ﬁi)ymblé theanbnqdoamiadléﬁ&rwﬁrmh theadnoatsait\felmsslop@p%@ physirehprgperties,

such Q’sgpldlgﬁ%% }zo_ll_gl_réf) veﬁin 1;1}% %e%lfe %\e/: gglltsa (51 %r}t 13 o{he parent form of

the copRAY RFShOpurbbies f 6 prserit nvlenti@nt i on, whet her
radloactlve or not, are |ntended to be conpas

wi t hi nIt %‘Eb‘ﬁéa]éforfrﬁ:et e B’feé‘?é HEVGPWPY P COT‘?Pé’u?g“r Jghich are in

.a prodraé ?&EP'P}Qd 4 i the c&ﬁpou!ﬁ@é &ds¥rib@rhesdid Ql%hh(%g c8mpounds that readily

geting g up" refers to a noiety which allows for
undergt tleerhingvhanges andephetiolagicerconditiows topeovidaike Pomnwd%af the

tachi ng u f
TN T A CAC AT
invenfibn B Ek@xy lok ]zsiochéhyldﬁlﬁﬂeytﬂcbdsyh an a* Ky emvadoainenicl EF or example

prodrgés;‘@{g [b;l- slfhgamclj{é g(;(ﬁvlgélej ‘ﬁ) (Ibénqrgge%p %t&é%)ggen% mvention when placed in a

trans Bt HAYatchNe i OXith § YGELIY iz fife of%ﬂenﬁéal yhisedt. may be

Certain compounds of the present invention can exist in unsolvated forms as well
as solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
unsolvated forms and are encompassed within the scope of the present invention. Certain

compounds of the present invention may exist in multiple crystalline or amorphous forms. In
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further substituted. The linker can al so have the
attaching noiety be actually appended to the
woOao@at2ag group. As used herein, the term "Il eagTmg2005/017804

group” refers to a portion of a substrate that is 20

cl eaved fromthe substrate in a reaction. The term

"anti body" as referred to herein includes whole

anti bodi es and any antigen binding fragnent (i.e

"antigen bi ndi ng portion”) or single chains thereof

An "antibody" refers to a glycoprotein conprising
generdleabphysical fosnyare Ehivalhatifostha nekstopntemplpkad k(YLnBC P@ﬁ@iﬁt ﬁ!éf entlon and

e inlg U REESR G SOk B P ERTATRAADY 25 chain i

conpr i eegaif todphiedy yf the prddent diivientibepsseers asynjrrttyic aathom atoms
chain_constant region. The heavy chai.n. const ant

hea
(opticalégnérﬁ) pedeublighondsdheracemates JRSIFERORETS, BRYMCTE oM an
1nd1v18:l!1_§ ’1ﬁoﬁ{égs JR¥RSnHasdeld %wthﬁythe X ﬁa%f tHd PRt 1Al dHidn.Or

on isotype. Each |ight inis conprised of a
I i ght Thacompopads @ﬁheplreetglt uwe(l‘t\np)mmdsﬁwmi}}mmwwmpomom

of ato%?%%)ﬁggésazir‘c e gxﬂlgm &S F%Ill &h%o stﬁtg{é h@igéor%qec%?gp 1%‘(0? example the
comp&!ndh aty e radiclabgel Wfflil mdiddcﬁw:isétbpéﬁoswchgs frsxample h)letmm ( H),

further subdl Vld Lons of hypervari abil i
cting LB o 08 Ty o ST S Rbg ke presen

1nvenjt15‘1{ it &@ﬁ)a%xtelﬂbr 8RN Htehfidl to BE BndBRiRsARSEMY 86 scope of the
termed 35 WO 2005/ 112919 PCT/ US2005/ 017804 framewor k

presemtegientien.( FR) . Each VH and VL |s corrposed of three CDRs

and f O Ferm’"a&‘&h %Q}?ﬂetyf | OWI e[‘t%élr'ﬁhg g%}&@u&%ﬂoup" refers to a

car boxy- T & AUS
moietly RehichCD%s forFdR3chihidiR3f a FaEglatm'g"Igeaupao ttedinder. ebrpm& attgfching groups

. he heav and i ains. c in a di

includenly W pEHROR A naﬂl%tﬁtﬁoaeﬂﬁﬁ okl it OP"égB%*&kyl

carbo®¥all1 EnyRIRtxyRIRE, @y TBM1ciRIdE 6&1@1@@@&%&1@@&& Hd1ethylene
|nnunoglobulln to host tissues or factors i ncl udi ng

glycoandleigadead polxipthyivae lypel dl-Eyserafucaingnide, alliof é‘éiﬂfélrmay be

furtheg glﬂls?}utéain dl"heh £ Jaﬁ%lhsg RIPOME gﬁ%%lﬂgg%ggfy He%tu%il?ﬁﬁﬂg?@éd to the

nt sy s e terms fragmen
target'irfg‘grplgﬁn bi nd| ng portion" of an anti body (or sinply

"anti bady ere re er

more f %ﬁdﬁ%ﬁ]fegelafth%\# ha%l&é)gr(f%atr&b{’se? a Ipﬁﬁ{oH of aks).l?lfs%%te that is
cleavbPirSRERE fubs@did h Diehelicho an antigen. |t has been ShOWn

that the antigen-binding 10 function of an antib

can be Iﬁép%ramgéo gg fodiegsin mchidey v %lﬁﬁ{lql.podles and any

anugém{ #ﬂ FXATPL, e%nﬁ%%l-lghmgg ggmfoﬁ@)mmgﬁe SR ARARTEAn

ferm™ant ment™ or
"antiBogdm't re@sﬁm totn gi&cquote:p@pmpnm‘ng of lem twmhédyydil) Fhednspnd typ Jight (L)

i 35 S PR B BB p3 ach em

chainfi§ &@nRed ofa RédvalcRath vﬁﬁa&ﬁé@@ionc(vﬁpﬁn&a g vy whaif-adnstant region. The

fragments |inked by a djsulfide bri t he, hin
heavy ehgimyensiant region iysgmprigghelifree H@P@ﬁuﬁ%ﬂ 8 a Srpsggpay be of the

YisoSpd VEdchIGARHaiC0 0SinpidcdDb  Allighthain
o (%EQ %%ngﬁé e Sﬁé Ot@g%:ng % %r m of pri s

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

determining regions (CDR), interspersed with regions that are more conserved, termed
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an anti body, (v) a dAb fragnent (Ward et al., (1989)
Nat ure 341:544-546), which consists of a VH domain;
wands(negioan i sol ated conpl ementarity determ nPagUS2005/017804

region (CDR). Furthernore, although the two domains

of the Fv fragnment, VL and VH, are coded for by

separate genes, they can be joined, using reconbinant

nmet hods, by a synthetic |inker that enables themto be

made as 20 a single protein chain in which the VL and

VH regions pair to foam nonoval ent nol ecul es known
framexrls ragifine (FRRi BrckEY u(and B)is ceraposed gf thregj IR egndgfour FRs, arranged

1988) Sci ence . 242: 3- X e
from (iR bR G EAP I ET R ine B0 TR b O R L DR 8P LR,
FR3, ch1mh3m FRﬂlf] The direbleategions Sﬁge hd(ﬁjﬁvgradé tightachbias eafsmaimadﬁmhnig' iz domain
WwWthin.the term"antigen-bindin ortjon" of an,. r
thet infErpESAG anpHEEE. ThrPBSH) oAl dienabadieyRaY Rdisldhn jinding of

the ir&ﬂﬁﬁ’o%wbiuﬁﬂ & hdsEERNLOMTRthROWPlulR VRRSE cBils &f 18K idiubdsystem (e.g.,
the 25 art, and the fragnents are screened for utility

effectoncallspanskibe firsh poraponsst (6@ af thaxlessigak Jopmdsreent systere

t er ns n0NOCI. i AN | . D [af er

o opar TR AR HHHRAY o St LISl 1l by (or
simpl§ it iy bormion’, et hanil refrs tdadyor amnpirsghénssof an antibody that

.djspl.ays a si e, bi.ndi ng specificjt nd affinity for. ..
i oS B S B R B BREC bk P B tincing
functR@lof &h Sfod R Bid BOSHrRSmed By frb%ﬁ@iﬂé Stefuklnendih hitibod). ER@mples of

art can be used (see, e.g., Kohler & MIstein, Nature

L e, e.g., Kohl
bindipsBagmetygronpespe) withinhotermn( antibody faemgnt gpHntiganhigding

, 1017 N - ..
s EERSERERLTLISRE TSR o b0
Vi, CLHERERY dorAhias) (R a E{ab%; fragroent( 48i8alpit. fragetehbatsnppising two Fab

producti on of polyclonal antibodies are known to those
fragmentsdioked by a disléide hridge #the pgeweionr Gitka B fragraent cansisting of the
B/ o) 0 . o . ¢ or . ;
Vi oGPl Ot SO ch UL M b o
an antibpdyy &) ta,d Adnftaganesit EWatalred al. nDSH) Dadrire 34 b5é4-64@), whitheonsists of a

ani.mal '.s immune response to.the i munogen rat jon
Vi it iR et i A R RT Ry Shnore,
althotidhethé tw®dorRding €REE FV fla¥mb®, Vhendoef, arsedddd fdrby sdPtite genes, they
appropriately high titers of antibody to the
can bp mamgg@ng racambmesh methodspbw s syithetic dinkedha gnphlgnihemdo be made as

a sin@?%ﬂg@ém angh, ﬁl%ljli?ﬁ P‘%ﬁéﬁdﬁ?@?%ﬁh@ Hair oWk $fonovalent molecules

ctionation o to enrich for anti bodies
(knoweacdinglechan Fhé&cpyots e axg. cRind efld). (388 Naienid 240423446, and Huston et

T g T —
intend®¥d t8 bk ¥ncobitaeRd vaglid the iériMadtigearbindihg pomivnt et antibbdya These

ant 3 PR 01 Foip U REHAIBY RS KB oppse it kil in the

art, ahd"d %gﬂeﬁ's artlskreanel ol B in t1RlshBE RBLhYMGs ARE iRRESan@bodies.

I mor t zation include tfansformation 15 with Epstein
Barr ViThesermerimogediesa] antibodyt asowsied hereis, refsrs totatpegparation of

antibggyt nqgl(cj:gulg\éecl)fj sinkg'i]eor\ﬁ@lelc&la} c%?np%gl ion. A monoclonal antibody composition

displays a single binding specificity and affinity for a particular epitope.
For preparation of monoclonal or polyclonal antibodies, any technique known in

the art can be used (see, e.g., Kohler & Milstein, Nature 256:495-497 (1975); Kozbor et al.,
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In a preferred enbodi nent, the antibody is a chinmeric
or humani zed anti body. Chineric or humani zed
wanvishozhies of the present invention can be prepamsenos/017804

based on the sequence of a murine nonocl ona

anti body. DNA encodi ng the heavy and |ight chain

i m nunogl obul ins can be obtained fromthe nurine

hybri doma of interest and engineered to 20 contain

non-nurine (e.g.,. human) imunogl obulin sequences

usi ng standard nol ecul ar bi ol ogy techniques. For
ImmuBXagpyeiay o 7T (888 e Calcdtialppp. §786tih BAeNQCLONAL ADNTIRQSIES AND

variable r S i nked to human const ant
CANCER JHBRAPY, éﬁﬂ@gﬁéﬁh sasﬁgmm inthe art (see e.g., U.S.

Pat ent nNphods Bf %@uéﬁ)ﬁ dr@olsaldhhll ntiBédiad arg kndvon wmastee)famu in the
humani zed antlk the nmurine CDR regions c

art. Ambneﬂ stfain of ouice (ﬁ gnﬁﬁlfl?’/%m} @ raRRitegs %?%a%‘{] WH%W? profein using

a stang\? ng aajrutv hsg.l%l&%%gre&gmltl) §dju§%&%ﬂl§ %&dﬁlﬁn%%gzgggg gﬁo@ocol The

animdb s 63 A6 2espntbe 6o h8AmBTAogem prpacsivngs matntc)red by takinst thsgbleeds and
preferred epbodi nent
deterpia bR SheRRh the s Shne M Bro iR bigh jers of

antlbddimal M ZhRehioE @56 8Biafed, bld iR SeleciB@anile: animal and antisera are
whi ch the endogenous npuse |nnunoglobuk*n genes

prepatyde Furtherciraotianasion g theaRbgreh U KR FRETIEPPJISHTTRIYF 6%%? jpptein can
ve been introduced. Such mce are known in the
bed"gee[f%(i’%%éﬁ e.g., US. Patent Nos. 5,545, 806; 5,569, 825;
5, 625, Mcﬁ)‘,ocﬁnﬂaa&tluaﬁc?s 1By 89088 0ed Ey B8Ripus g@hmguwgmd% to those

2005/ 1129 / 2005/.017804 5
silld i a0 d el sy ol 5yt S il HiuniZed g Raied pjigen are
immor@igdH c&lﬁ&on@ bg:iﬁs@@&lth a@nﬁ?&nal&ll (s& Kdlﬂeﬁﬁ&zhlstem Eur J.
6, 150, 584 and 162,963 to £;¥ ?flapatl et al ;
Immup@ir 6p8M-5 1941 P Un)- i terpativegmetods ot iapogializafion Fm}udﬁmﬁﬁoma ton
with ﬁﬁs‘t‘%ﬁ %q{‘re\ﬁrfsa&m% &Rs RE rBIRRAE&IolUsthdnRha Syl 161k@Nn the art.

for’scréening |ibraries of human

i mmunodh e bmfmmd@ﬂ@dlmmdhe pirtEhgdy & seimprieet Iyweppiged antibody.

P8 TG LSS T e
seq uezlﬁgatéa glggné? %gh@ﬂcb’t@l attbody.. DNU Sicoiap dint hetipg andbligh2 ¢hA08

immoglebuE aAE OB nPd oo el iy Ginjes! S geiered t
conta@r?ﬁ&ﬁ&uﬁgé(e ShRf 2?1%§mn§ 188 dlirARducReddbing/stdndard molecular biology
313 §582 915 and 6. 593, 081 to G iffiths et

techniduey.. FoSotanple l’gtpgfsatt? a'chigeeriggatiborys Biermyraregjosiallg regions can be

hnke{igq I ag%con%Fnt e 101’?'5 ?&éﬁ]ﬂéthg&s v%j \N%SIH ltﬁéb‘ib er:él'e% : V.9 Patent No.

4,81638q47a6 Wabilly(e@ ab). , obgtezpe ehumamlad:d antipodly, dim murlmsCEBtregions can be
sql. vent system in whic sol ubl.e. Solid s
inseripd N OFRAD FRBEP O e b SRR T TR R g Peleht No
5,223,598 14 A@ined: OHRU E hddterR 026 15BY,A0 B, 585,089p 8D %, 764 and 6,180,370 to
activation to allow sel ected species to be bound to
Quﬁmh@aEblld support. A solid support can also be a
substrate 0
ahotggl{})rg?éfggy !erﬁbocﬁm%ﬁlt' ?1’he gﬁﬁ‘%%ag/r is Qhueh gnhb‘aﬁgl Such human

whi ch a or nore conpoun
antibbdi¢€odn lerpeharated by dmmunizing transgenic or transchromosomic mice in Wh1ch the

endogenous mouse immunoglobulin genes have been inactivated and exogenous human
immunoglobulin genes have been introduced. Such mice are known in the art (see e.g., U.S.

Patent Nos. 5,545,306; 5,569,825; 5,625,126; 5,633,425; 5,789,650; 5,877,397, 5,661,016;
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15 "Reactive functional group,” as used herein refers

to groups including, but not I|imted to, olefns,
wacetsyliznes, al cohols, phenols, ethers, oxi desPCT/US2005/017804

hal i des, al dehydes, ketones, carboxylic acids,

esters, am des, cyanates, isocyanates, thiocyanates,

i sot hi ocyanat es, am nes, hydrazines, hydrazones,

hydrazi des, diazo, diazonium nitro, nitriles,

mer capt ans, sulfides, disulfides, sulfoxides,

sul fones, sulfonic aC|ds sulflnlc aci ds, acetals
5,814 3 é8;24,874 thﬂrs 5429 all takedberodKay &h.-Patest Nes. 5,939,598;

6,075,@18 %%}ﬁf 6.1 §6”5 %L IR 162’%@3? g{)}%ﬁ]érc f1aLe £9: 0l Lhd PESPublication WO

02/43479 10 std D¢ ) (I{L&ﬁarde&mbadhbﬂlﬁsﬂsodfetm@amlhﬁr@,phsgﬂ displesmethods
enam nes,. ynamnes, ure pseudoyr eas, ..

for scrsening Hp1sist %@mﬁwg@@&gm&%r fchabiee displapmgthods for

1solat1ﬁ% hifsn éﬂ%dﬁ:@ BREYRAS 0w iR ERXMt GOSPRY NS PaBRENBS. t5/203 409;

oun Reactive functional groups al so i ncl ude
5 403,14&ﬁsaadlj§§d 698 do ba@paetmlb[b%(ﬂ@fqygﬂp@sﬁ;@g 9@8 and 5,580,717 to Dower et

e
5,885 75@%% 6154?‘1@?;1 6(,‘5h5m£8 s6, 5313_91 ‘I)IITH@S%J.(BQ 69 Grlfﬁﬂhf :andé
o R B S L R E B B BLSHEY R L o

ina se'f%@é(f éo%h’c SRt ror @fhﬂ:ﬁrcﬁh B4 kﬁﬂllﬁ%ﬁﬁ% kg., nytpt’ﬂcfplttaﬁ@l) from a

1ty of "one of ki l in art (see or exa

select@bsvdvent systrtn iawhich édssolm&wltd TR wﬁlﬂme&wn nEe present
mvenﬁ';g(glE(EatlAlRlﬁé ugﬁb%)ﬁﬁﬁqﬁ&&wgeg P cap§§1@ o%agﬁtlor}%sa?ﬂ)g sHé@ted species

a rotected
to be bmmﬂmds getsetd sﬁﬁ)ohﬁDAZ@ﬂhﬁ/sﬁﬂﬁﬁﬂ.@n m@wbuszawm 8 @4amflaen chip,

wafer og & :.J (I;]r?téw Lo he {)ronq%%réﬁelrf gc%{ng)ggl?a(ﬁ gWS llnx%me ion is bound.

di aste F‘E&ﬁﬁ’(ré ﬁﬁlﬁtlc%?al groﬁh Xy ﬁﬁedeerdlﬁ £578E %o grblipsAincluding, but not
preferred enbodi nent npounds are repareg

limited i llefims; agetwenss, slonhole Hhepatbretio oRides hak ??gﬁetones
carbo?%ﬂo a}gﬂﬂ L@l %mﬂl g’%ﬁ%ﬁg@uo}fyﬁla{feg tﬁﬁ%‘dfég SsFhiBeyddNeE! amines,

enant | oneri cal y enri ched 5
hydrapiingg, hydmzcmesl, hydramdes;ainﬁzoochemnmm,omm untcides cragrcapgans, sulfides,

s BRSERIEB R N RS RS B 00, PR e e

sulfedi®@idSbdigiled, Baitends itni8dseineia b fif teiney, hy&ﬂoxﬁlaﬁ)hies,aixnnes
center unchanged or result inits conplete inversion.,

hydroapmigrasigsithighydroxamsc prifin allgfesRitho estsrs, PIH? 1P fRaHicE g namines,
ureasgl ukd3§ s%%%a'ﬂﬁ&id@s c%()ﬁmﬁﬁfés RerbaRBRk iffinds e, azo compounds,

e st’ereoi sonmer.” Techni qués for Inverting or
azoxy @mpongdsu mmhmngsdccanmnds Reagtivesfuaetiomelgroens, alsritcludribese used

[ €S0l Vi s_of 10. ster S r I
By e
examﬁl@elﬁ@%na?b’dﬂ BId)(beﬁb@A’iﬁf TECHNIQUINY Oﬂeaeleﬁhm:bra@p&ﬁplbllegb d 996).

nmet ho or apartlcu ar sltuation ra
MCth‘P‘i?rtﬁ me@a@teaahl of esgcfgnq w@@ﬁupsgrﬂzﬂé’?@ftﬁ%a fpand thee
&Tﬁ sk BLvi thlﬁﬁ[égiﬁﬁﬂ f f skill in th
art (s@omr&xﬁnplan%anldbtrmd Kamzc c,ds QﬁéﬂNICFEé@ICT@@AL m@U(’ BERARATIONS,
AcadenucLP'ress,Egan Diego, 1989). The reactive functional groups may be protected or

unprotected.
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The present invention provides for drug-I|igand

conjugates where the drug is Ilinked to the |igand
wohougteia chemical |inker. This linker is eitRer/U82005/017804

peptidyl, hydrazine, or disulfide Iinker, and is

depicted herein as (L4)P F- (L"),n, (L% H (L)ym, or

(L4)p J- (L")m, respectively. In addition to the

i nkers as being attached to the drug, the present

i nvention 20 al so provides cleaveable |inker arns that

are appropriate for attachment to essentially any

mol ecuThe camerhésof tihimveitivhere Ianemra@ pectinglf isomer (e.g., enantiomer,

i nvent.i o s exe i fied h re
cs-rag AR R PR PP RSl BOYor) 1 bl e iyt th
comp&ﬁxdﬁ 8RR Prépareinis 3tiintially 4 biagle mﬁn@k Méthdds of preparérgt subhaihally
the linkers can be attached to_divers eci es
1somenﬁ@1w¢1@0mmm 56 KNPtk 65, Fef SgaL peantiggeripaly enriched

ete C% %%émﬁﬁg{éﬁg ’cgﬁg&ﬁﬂk %‘M@eﬁ G%EIY@C[ BPhdiRgsRARAE Sntermediates

the lTik In one aspect, the
that axrereﬁammmemnvlbmuro m gositanasion wath mmnethatmheamvm@e pigreochemistry

t.o,attach , tar et|n I.OU e
st o R ol BHE el p e YRR AT o A procuct
or intérin@Hi@fes aloRgthd syRdetic ﬁil&hiah bk Yesblved aitp a windke, staremdsomger. Techniques
their in vivo toxicity 0{ ot herw se f.avor dy 1 af f ect £
for inyqiéng orJpaREEITRAHESH agatticglap slgmeppeRtsH G0E,fhoss doighsolving Mixtures o

stereo%ﬂ{ef@a‘nf_g gzgﬁ OGS in tht aft%n&ﬁnse\[v@ill {VYthﬁ’lrtﬁé 88ili8bf ohbaf slillin the art to

Iments, the linker is cleaved, reIeaS|ng the
choosaetd smrapristy methoé fctrmpat:trcu@r signagion.d8se, geneeallys Bumniss esqlt e

(eds.);{{1 é‘%ﬁfsﬁ&Yglg}%ﬁ?% épP%%ﬁq gg%gﬂstrw STHrE\ff,rLdn%Hlan Scientific

and TESHR IR0 Hs:k7 89, pp.r80orR16panddiedlet, e eClews Res 28h 126HE990).

once renoved fromthe therapeutic agent or narker

(such as during activation), no trace of the linker's
LINK¥R§ence renmains. In another enbodinent of the
— rnvention, the linkers are characterized b¥ their

abi | i t {fhe prepent éiveatienprayides for drmerligand corsagatesieherethg drus is

f

inke e P 50 o LRGBS, T RTAREY EhBer Al Ay, or
disulfivtlinker, aﬂ'stSlefne‘&tl heriredsdE’ )b—H—FFeﬁDOIh ngLéyS&fﬂ(b Jn» 0o (LHy—I—

actlvatlon of the t eutl e
(L Jmp BRSPS lﬁ@lyt g 1tl1c§}1 th]&e ]é:g@{sea]% gIng;a %cheg]t?n%g { gug, the present invention
also pr&RA& I @dedbl ERKRARNS tBAtAHDSpiddiiaRiTey akhBetlte assa@:ﬁilly any

i ncl ude pﬁﬁflde bonds, ester |inkages, and glsulfl ?
molequilasispeyéas. Tha ligke @m@ﬁﬂf@ﬁ‘?ﬁfhﬁt@eﬂtﬂ@és prempdified Jerein by reference to

their &E@&Bﬁ%ﬂtiﬁag&r%ﬂlﬁﬁog It %lpﬁx%gvér hg D1 CApB RGRSto itibse of skill in

ect df" the current |nvent|on IS
the art thet thbilinkéry cztmbecmmtherdl to ﬂtverss pRBIES mlmmnmthpttlmmted to, diagnostic

lin s.cle v the h b n
agents; @%1% a8 }o,tinogec:élﬁzs atn%[e‘il%zilggp ya/eg%c§ I%BJ:el% al}l(u(Fﬁlg like.
dependirpendap¥dl] 8 pRAd: iBidhiddin 1Blaktdd @b Unileers thatige dsefﬁil‘te attach

can vary the speed at which the |inker c¥v&§zes an
targetingegrowis te thesapeytiq agenty raa@ pglesrs. R @npthgfATHeC B‘ZF’&%‘Q’I@VWS

linker8't ]ﬁa\{ drggzﬁ't sst%‘i e 15 |, (ieclldcgm HH t&ﬁ@iﬂt Bx @tﬁeﬂﬁyé faGorably

Zl ne vvever there is no wa
affecf them pﬂarmlaeoldmeumke fmaamrbcbshty ambiomtdpenmdynan@mq It m@enerﬁléy preferred

that in suc?lyCI o%h%%elngt) thre%%ﬂlerrlg cI’eavela, reﬁeasmg the active drug, once the drug is

delivered to its site of action. Thus, in one embodiment of the invention, the linkers of the
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particul ar conpounds described cleave the |igand from
the drug at a slower rate than is preferred for many
wdnrogAlizaiker conjugates. In contrast, the hydr agrms2005/017804
linkers of the current invention provide for a range
of cyclization rates, fromvery fast to very sl ow,
thereby allowing for the selection of a particular
hydrazi ne |inker based on the desired rate of
cyclization. For exanple, 20 very fast cyclization can
be achieved with hydrazine |inkers that produce a
invengipp gxeéraselﬁ@nmh dhpt opgatgmopeshiremdhs herapeytic agait op grarker (such as
t very of a cytotoxic
dunngxentaﬁg{c? %@e Oqg}%%ﬁg(g&%r\%gégggge%%ﬁshydr azine linkers
t h at prio dmcctbar eu;bommdneaﬁ/thg eyvestidoh dre ltmlvel s Brenahiaizeteeided by their

abilit{I IFORIE&Z(}I%}?{%@ ?tna;m{] ohléefaﬁ régaertﬁptdcie %é t ; ng’f Hé?ﬁ?eu ic action or
markdi Rt Gy SlicHRIAYd ge@hh BE bndyastib ﬁﬁﬁht&%OWﬁlsthat&% aalsen addacing
the rate of the cyclization reaction as 25 conpared to

systemicsicHyationg hertherrantic Ragt W e redisingiexipiy fd sysigmic side

effechsh?req rl:ﬁléea\\//gag)% %110? fo;r Qﬂzgm go ?r%%‘?%efn{&;? &%@t&ﬁoﬂh@ ester

lmkagasbeﬂtdl mmﬂﬁdetlmkagqs $h other clobwlithbigs, tealinieonare peisiiad taopH and are
1 n(g{%n%gl%l faster.,. Oten the reasons for the
cleavphthiouehchgR WP traced to steric hindrance. As
shown ian Lﬁib@ﬁ&ht%sﬁecﬂef thi eurga@mirtliedy thesdbllgY td ¢UntrONthe speed
all ows for much_ faster cyclizatign reaction to

with wh@h ﬂheclgﬂﬁsw&m onwnp}?eth@ disiigaine Hpkasy desprbed heppin arg
partlclui%lg‘}séﬂp@gc&?s%t ﬁi@tpg m%%ﬁfcula} bilcrh8 1%@@ one can \6ary the

ertat clleaves nore slowy ma
speedoat efhiatr thel linlken ny@»zamuidehenehy elesues thei dregifipml thalgand. WO 02/096910

provig U008 B FEUR- P PIRIN S P aRY WS o dfowerer, there s no

way tbe‘hﬁia’s theaillertcoslpovitibe HgRaeert QpROte Rite of EycliBation@ediietind the
provide _a |jnker which cl zxioveél nmore sl
&l 19

partlc@éqr pgqnpplglﬁiﬁ describe geavg thg liggnd %t Pfg’\[(\ll‘i% ﬁat«lr ‘Elan is preferred
for m@f}ggl@ SRAKLSIR RN Y RAHAE thi Hﬁﬂﬁ'ﬁzutlehl@ﬁke&r SICESrentiROhtion

eltheér a single 6-nenbered ring, wthout
provitipigor gemgmqﬁeycﬂgzatlcsub@s,u fram iveny, fagiito weryislogl, demebiyahtpwinador the
selec{uhn Fa ppg lﬂtg;:lrﬁgarag r%?ﬁaes llgf(g%ﬁge%ro\fﬁhé ges?r%@gdté Mzc a{l%]dglﬁn \le‘]br example,
very fast @cligstibataobe achivved f)vahlhgrdnazme hukﬁeﬂlaapmdml of sirgden §-membered
benefit si nc such  stabil |S§§t I on

r I
ring YROB FISAIER g PHETE PEUAEN e gt ng sviomeietpent o cell

are ad&RH ullhg H?Jrkﬁﬁe 1idiREs thhd Iﬁl&ﬁfce alp%ﬁ chRAvyRs eﬁlﬁr 8t ssdRred rings
the activity of the attached gﬂnt or marker so that

ora sutgée cowmbgeed ginggesultimigdiony e ligk¢renvigs twip imeghyilgat the geminal position.
clr I

The gem d L& Hleﬁxg; ?@ercilﬁgs lg%? (ﬁ?ﬁ %ﬁa%g{l‘%?ﬁ%%ﬁgﬁ orf é[%@éycﬁm r@ac'tﬁn as

compagditea sinkler6-mbebapé tihg evithhgeinthe tonmehatses thetghinsnal p@dmme This
of. the linker, serves. to i. vethe her ape

resuliogt e SHABEITE RAYELI (07 PR URBURS: BPE B MBS may slow

downstﬁé RALES hQedd dNrhalél SiaraARE cORBE tHEBEABR fof e r&thrdatiéh can be traced

t herapeutic agent or marker by enzynes that may be

to stepie dindrance.nApshooeh i Examile 2a4,gb¢ gam dignpghyl syhstipstien plewhidr a much
faster cﬁ){:ﬁfa{nﬁlq rda@ +ﬂ tmofﬁﬁer cgﬁqz)gll%filtt% I%]18111 Hl% g@gxﬁﬂﬁ cbod R ltﬁlj 2

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

more slowly may be preferred. For example, in a sustained release formulation or in a
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15 groups serve to bl ock degradation of the agent or
mar ker and may al so act in providing other physica
wohersaarspi stics of the agent or marker. The PCT/US2005/017804
stabilizing group may al so i nprove the agent or
marker's stability during storage in either a
formul ated or non-fornulated form Ideally, the
stabilizing group is useful to stabilize a therapeutic
agent or marker if it serves to protect the agent or
mar ker from degradation when tested by storage of the
fonnldgmu with bothG quinkicelcaseranth a sk xbele@srdccmpoam #t oray betvsefpkto provide
referam

a hnkfb@yhl ﬁﬁrelég%rrlg?lgﬁgwﬁy Fx ) %191% ogbyeélﬁs ag \%V ra?e oft cyghzatlon is

ach1eﬁécﬁﬁﬁﬁgﬁ@h}‘vﬂrbﬁﬁﬂnﬂﬁﬁmaﬁﬁﬁbdﬁ@ aipas eleQ‘ffagtaIkﬁthagﬁ mhgle @rmembered ring,
mar ker t he enz%tﬁas present in the human bl ood under

withqup ghegge mﬁ@é’b?lbé P10 A §InglerememBEEA T Enyent i on al so
rel at O nﬁ&@aﬁg NG t&é%gﬁlﬁie'}h@alefa?@&@c Ageﬂﬂ@rlﬁark%ganst

particu e invention relates to prodrugs that
degradatyorbwhlﬂmmctlrmlatmm ellis ﬁatumpmvxdfes g mgméisent b@ﬁeﬁt since such

i GRS R R B BRI RR s RS e e

linkef 4188 sV esRb a&’en@aﬂ& ltwlao&pﬁy? of ﬂhé laitabhe(ﬂ amﬁ bﬂllﬁarkér Koe(ﬂambcdconjugate is
toxicity, npr oved Sta&s ct1 bl ood . rel at.iv
relatiye}y hrejan M’ééle &7 clipn A bas g Sty PRREPIGR ¥ afer

actlvﬁfo‘ﬁsa@ Bfe deBiY&INite OF a@ﬁnd @%Pfh'eﬂﬁgmﬁearg%trboﬁﬁ%atgﬁ S ?@aﬁﬂ& of the linker
any position W thin the cytotoxic conjugate.

servea’mjm;prwﬁethethe@pputmﬂnd@dofahft agekbr that may contain any
of a Vallrhﬁ S{a%lh 1n, rr(%.J ssareangrte% arbg){ se?%:tédttg lﬁrﬂ%l?aréﬁ!:%%fl@ﬁﬂeltabolism

cl eave ViV réam a
of tho\he@Peitk agoftan @rei(ﬂkdf Bt/ ahiynges tet mAD b2 @o&sediiz Blodd or non-target tissue

PCT/ US20 5/01 totht of constr ctstEat #a%
and agg fogt & 5 gqe)t tﬁaln d ea?ggn‘&gd‘]n%rggrt igto the cql e stabilizing
g,rouﬁr s@fﬂ%rto Blodk d@grﬁchitmﬁ Bth@ ﬁ@éﬂt lof naRE&r ShEBAP lsb Gctafl BRvRding other

i nkers are usef ul form prodrug anal ogs of
physmiesmalpe@nstecs of eragent cnarl@r r Shestehibzipg grayr ngay also improve the

B T

may be Ideudlgy the s@abitidingiaipds nmdfelxe stabihiat aithecdpedec sdvet & marker if

s R Bt o b e b St Ry g of e seent o
mark®N8- HmaiBIRd a8 879C fofMhbads iaM@ rdsiii@rlesd &m%lpr@é@bly less than
optionally introduced between the cytotoxin and

10%,trmrg erafergbladessthanieard ¢vien ks preduiphly sy than 26, @Lﬁavage of the agent
or meﬂﬁ& tﬁg 9}2@731 ? P 1r9{hg UBmaR Pfdof A iq'tﬁ‘e Iveﬂ conhffﬁns.
unc ne

reac nal groups. Typica chem ca
functi di‘lﬁlprdzsynluﬁvdnhen aksamiartesgﬂoampjugamsjeomﬁnmg tleese linkers. More

s S5, B S R Pl B DRSS B

espedidlRy P 84REr c%@luﬂlefa'ﬁy uspétifiQllpond of thedinkb@ @esaibed herein provide for
functionalit e targeting agent or the
prodippsthabdipnlay f M@pem@‘%ﬂf |agtiony p redysed (oxicity, and an improved stability in

blooéféﬁg\/&%gﬂjohltd fﬁ 11§1pa Sfurfr oups include hydroxy,

car boxy, am no, ketone, and
nmer c apt’Eheankaqs&f the present invention as described herein may be present at any

position within the cytotoxic conjugate.
Thus, there is provided a linker that may contain any of a variety of groups as part

of its chain that will cleave in vivo, e.g., in the blood stream at a rate which is enhanced relative
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The self-immol ative |inkers, represented by L1, are
generally substituted or 15 unsubstituted al kyl,
weubsstiizaaped or unsubstituted aryl, substitut eBCDUS2005/017804

unsubstituted heteroaryl or a substituted or
unsubstituted heteroal kyl group. In one enbodi nent,
the al kyl or aryl groups may conprise between 1 and
20 carbon atonms. They may al so conprise a pol yet hyl ene
gl ycol noiety. Exenplary spacer groups include, for
exanpl e, 6-am nohexanol, 6 20 nercaptohexanol,

to thatl@-doystrusieytbiadenkaiich gohps. Aylsg pm*vedeémde mlmteaﬁf the linker arms with

h
ooro 2 o L B 6 A5 TPMAE AT AREL RE  eenss

agent@aﬁidﬁo lr@fgrs&ﬂ‘ry niak e xiesnspeatiact cﬁagrﬁ)sﬁ@h@!nmod{tb@ﬁm a:gea’(; adgtectable
thal j de, a-substituted phthalides, the carb
label, @F a e syppork| Thekinkess may by Wepgrafsdaito sopwp{ers t%ﬂ%‘&dtlﬂ%the

cytotdxids®f tHEIBveHRBRET can serve to introduce additiona
mol ecul ar mass and chem cal 25 functionality into the

cyt ot oki mdntmngtetther@eaarg@ﬂc peridp) lexdraz@sner disuliide graep, one or more

.addit.io nd f
self-lw!?&hv% gl.?i#erl g]r?ué:s §0Gre ({pﬁloﬁat.ﬂ rlg%é&r cx% }S%tg) ex?{%lg %gl.tgﬁ% ge)l(n.d the
targetilgligentt Mhestdinker gb&f)s,uinaﬁ ekebt denribéd Spapaer goupugEsl contain at least

gL omlcRen D e ronge ol SR IR TLVEE o
toa cﬁgh@ﬁq{iﬁctfoﬁaﬁ@ & f HeUBerifiufit )igén$ . chit(ﬂ@ﬂﬁt@ﬂil@tﬁe bibkbfhemical
e

wherein mis an integer select fromoO, 1, 3,
ﬁmctupnalgy obthe gpacghgtioupnif usedFeband te p shemisalfpectiopplity @ﬁ he targeting

agent%r %1{2: 'iea'vga%'i]é fn?l%k‘ Bla I%J %ﬁ%bcépﬁﬁ%ﬁ%ﬁ%socgg?ﬁggrfgﬁé include

hydroRﬁTméiﬁaﬁﬂﬁjaﬂ)bﬁngarbbxy, amineg kbtonle raadltnerdaptoi gmmsef erably

is 3 b gt ?# B«? té% y%%ﬁ ersu ?e}ﬁ%gxtghé H% gt i %, %Q/éngally substituted or

unsub38hH R hbstied BStdstibdtieded @Kyli‘ ls@ssYied @b itkubsaiifled heteroaryl or a
substituted heteroc cl oal ky When the drug-ligand

substigwe ergamsebstibrigst hetwealky rﬁ}@%PazIPﬁée PiohREment, et Orgy! eroups may
comp@ﬁ%ée% Pardl Maﬁﬂoﬂeatcg‘x%s]o heg 1113,%/ IS c%lﬂaﬂég gsfg@ﬂﬁfe}{e glycol

nparts ‘i ncrease Ity or
moietgggr egat i on propertles to conjugates ut|I|2|ng a

i nker _that, contains t 0

ot haB sSSP st f exehipe, B endn e
mercdpfhekahollOI0EHMrdx§dedahsit | labldI glglciab kiyd othMb@ heitly) i gdhexanediol, B-

al kyl, substituted a unsubstituted aryl
alamr@u%gmmq@tb@aolh@ts&am%érarma?ethm@%%lia.Srm@apmwa}dk%

amlnd'ﬁ@ aridfc A4H, %r}nﬁ@%lﬁgoeﬁ&&@'a&mphﬂglﬁ@ Cﬁﬁﬂ)stlﬁfed%@dah&es f[l'%%arbonyl

StltUtIOﬂS ma for exanp | owner
groupahﬂqxial esﬁrkmyl,elcaicidw pdptldes amﬁlﬂyd]dm no, or di al kyI am no
In certain enbodi ne e
noi et ytrﬁ? Spagsr Gan é?rvgﬁ%mamé%cr?ta% hal ﬁol?clf;zgr%aﬁx &Ilci Shemical
functl!@ﬁﬁitif iﬂt@ the @foto;ﬁﬁ‘»%gdztm@ agerthtampist. a}métfallﬁahcdadlmhqmbmass and

functlonahty W111 gf%lec>1/: tﬁ/essepu% galf lﬁ?&! e%l ro ee? IpPo%ertles o? t re] cgr% ex. 7?fﬁus through
careful selection of spacer groups, cytotoxin complexes with a range of serum half-lives can be
produced.

The spacer(s) located directly adjacent to the drug moiety is also denoted as LY,
wherein m is an integer selected from 0, 1,2, 3, 4, 5, or 6. When multiple ! spacers are

present, either identical or different spacers may be used. L' may be any self-immolative group.
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pol ymer such as a pol yet hyl ene gl ycol noiety.
Additionally the L4 |inker conprises, for exanple,
woads/iazqpel ymer conponent and a smal |l chem cal pawiuskons/017804

15 In a preferred enbodi ment, L4 conprises a
pol yet hyl ene gl ycol (PEG noiety. The PEG portion of
L4 may be between 1 and 50 units long. Preferably, the
PEG wi || have 1-12 repeat units, nore preferably 3-12
repeat units, nore preferably 2-6 repeat units, or
even nore referably 3-5 repeat units and nost

In onp embediaishty IE isreplerblyun i sebstiedallpylcomgbsitutsdpliyly sdkstituted

neterbilfid BB et TR A oo PR o e

heteré@®cioalkyk eWlkn tHe de@hidd Bife@s c@tﬁfnﬁse@ﬁ h&hﬁzﬂné hﬁb&rﬁ‘][,]}does not
to enhance the water solubility of the conpl ex.

comprigel disBiidebgnd.t he PEG noi ety reduces the degree of

aggr egat -
B SO DRy L B R UGSLgnin,

prope.ﬁsesdo sayssaeh wibiging a linker tib@montaws the miigtys Tfe i Himker does not have

to be E;eﬂﬁem | 0{1 Yq_ nr??ee ex{%ﬁg(glg}%ﬁtn&x ?ffggrfo‘ét gﬁ% t%u{eﬁlal gr nyub%ﬁtuted
alkyl,pbétiteld G@Mbbﬂisﬁ@ltddmifyl ﬁfb@ﬁim&ﬁ Ihet¥Ruatityy, or insubstituted heteroalkyl,

enbodi nent , Fp on c ses an opt
any Of by BT %ré}a%t brarﬂ%?dam QT Fho? shtutipns m@ﬁn*ae for example, a
lower‘:@|1 @mﬂkylg BIRURy, aﬂgfltﬁﬁoﬁlﬁﬁﬁmﬁig)&d&mWanuﬁd" %%eﬁ&iﬁ'éinﬁ@dlments Lt

ises 30 an am no group an ptional spacer

Compgﬁmm(%l)CyCL@mOleﬂBB mmﬁmm@mnp@%mmsﬁm@wdy or
negatbve ocrh%Ir Q:gl X‘JP%(; Qm%%«?lyxg\n%o gl?éhmg ré}%ly ngsﬂi% ogggig)gl%%ﬁﬁ? L alilrcgmprlse a
polylﬁxfr sﬁ&lﬁas%}fdﬁdtl@léhe @cfblmoMyXMdmbnaH@lﬂle\dlj lnﬂ{eocc(rﬂpnseﬁ for

g # odinment, Llis a Flf (grolatlve i nker, as
exampleshth g @glyas gempofisgt 14 4 wnall chipsical ol npart s

i ncr eaged pR@ti dnlfodim &, lﬁ‘%ﬁ@ﬁﬁr& 188éHel Dol (PEG) moiety.

ropertles as descri bed above. represents a
The P§é$ portignef bt mpebe betkesr 5ynd $Qunits loﬁg frefzrabl%' the PH(Y wil} have 1- 12

repea@ tr;[%l% /9 r@ef’éga%b} 3! qg Qﬁ%gtqgﬁtjs ym(%e pml%blé/gp%&@%tlt Sunlo’c?i eor gxrfen more

prefenibf}e3 ﬁ a¢pen@ainitaahdioosigirefsrablyethutpent unitn dt'unay camsianiohady of the PEG

moiofictit By plRiRaRamgR AREoPR AT Grreeiulel s Rpgatt. T

is useful t10\Admbine PECKAPart dF tHelIS' maibiyR® eARhd A Svate2sdliBility of the complex.
directly to L4 or, when L4 is absent, directly to_the
Additiepaly.ghp PEG. r@metytrp@ces the degree of aggregation that may occur during the

conjugation of the drug to the antibody.

(1) Peptide Linkers (F)

As discussed above, the peptidyl linkers of the invention can be represented by the
general formula: (L' )p—F— (LYm , wherein F represents the linker portion comprising the
peptidyl moiety. In one embodiment, the F portion comprises an optional additional self-
immolative linker(s), L%, and a carbonyl group. In another embodiment, the F portion comprises

an amino group and an optional spacer group(s), L*.
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targeting agent, detectable |abel, protected reactive
functional group or unprotected reactive functiona
wgnroesizoihn some enbodi nents, when L4 is preseRCT/US4005/017804
does not conprise a carboxylic acyl group directly
attached to the N-term nus of (AAl),. Thus, it is not
necessary in these 15 enbodi nents for there to be a
carboxylic acyl unit directly between either L4 or X4
and AAl, as is necessary in the peptidic |inkers of
U S. Patent No. 6,214,345. |n another enbodi nent, the )
cofiFergdinalyciormpe esibadiniehb thregonjuggle complising themspiidyd dinker comprises
e Formula 5: 20 X4 L4 AA1 MAL3D P CH
asu%ﬁ&%§§ﬁ%qbgﬁ?%qenbodlnent L4 is a noiety that inparts
i ncreased solublllty, or decreas®d 25 aggregation
properties, as desgr %&fz 3 U A sSpacer group
conprising a prlnary ary ne or a carboxyl
functional group, and e|ther t he antne of L3 fornms an
am de bond wth a pendant car boxy) functional group

of D or tgg cgg& of L3 forns an am de pbond with a
44 WO K08 £ lglent:t/leeﬁdée}leftﬂa@a linkrsrasedoribadl Aove, and L* is a

m01eft§1ﬁ§{ 1'11%1; irRf<Rst BubBity, aRdcQeARE aggr fioh ;Mjcga@ﬁ{ég edgtdleycn@ed above.

represents one or nore na ural am no aci d
rearn#m a snifﬂmmelatlveahrdm(n)o wdb Ost, 2¢3,i % Saqu ; otand @rare 1ndependently 0

or 1. b]%to% %Hlb%dl%{égb%lols 3 !InS &ﬂa‘ SAgnboldesg%f 01316 of" mor?a gt%?i spma) acids,

t e general
and/dm umhanml afantileadidry e i arﬂﬁtegél Heeeanlloand 2060r mul a 5, AA1

is linked, at .t termnus, either direct]|
to L4 Etﬂ hWﬁdtﬁnlfes %t[ébeﬁt entban%étq gpog I 9%3%; @/r\otﬁamked at its

aminbiterfrinust Sfher REAGHS NYoAGMRA L* flelbsbhk altteily RRBE X* group (i.e., the
protected reactive functional group or unprotec?

targeting egnialeterighletdhsh @rotgcrt@;hppctmerfumalmmrmmoiectqmewtwe

flmcl!roé!hai %rog%g)f‘;hg%ri}e a?ipcgcgﬁ%atg,t he%fﬁfuq%\'bltseg erit, ﬁad’olg%f&cl(cm?&cy ‘J:arboxyho
acyl g’iwp ,dlre¢t1y| gtactet to greé‘é-mymm nf (haYe T]ﬁm‘pmdsl e né@sdapy in these
et RS 1255 B SR i AL L R A

is ne@é@%ifﬁi tBe Féﬂiﬁﬁfﬁnk‘éfs d-ﬂ[ﬁS PadiNo. blo14,64214, 345.  The
self-imolative linker L2 The self-imolative |inker

L2 is a bifunctional chem cal nolety whi ch is capable

of covahgbh¥ dnlﬂﬂ)lﬁhﬂ ttﬁg %rg“g% e b | etﬂe ﬁ%}?ﬁ}ﬁﬁ]kel comprises a

noieties 1nto a norna ate

structnné eCthé Eprnmad 8asi ng one of sai d spaced cheni ca
noi eties fromthe tripartate nol ecul e by neans of
enzymati c cl eavage; and follow ng said enzymatic

cl eavage, spontaneogsl cl,eaw ng fup t he
T

®)

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

with a pendant carboxyl functional group of D or the carboxyl of L? forms an amide bond with a
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remai nder of the nolecule to release the other of said
spaced chenmical noieties. In accordance wth the
wonresantoip nventi on, the sel f-inmol ati ve spacer PCE/US2005/017804
covalently linked at one of its ends to the peptide
nmoi ety and covalently linked at its other end to the
chem cal reactive site of the drug 20 noi ety whose
derivati zation inhibits pharmacol ogi cal activity, so
as to space and covalently link .together the peptide
noi ety and the drug noiety into tripartate nol ecul e
pendanMgtnth fusctfinnaﬁgxeulanﬂD mdamﬁmxegw@nmdynﬁhh%ef Jv@4 Feprgsgnts one
absence of t
or motg RAHHH AV §9°°5 %rf av rab ?ﬂﬁ%gﬁa i c(ﬁ L%lg\érjég{]aﬂe%%g L Dety ee%nhleand 20
hrmeﬁﬂﬂdﬁ&%@HénéMxmhmnknmgsOhﬂhsgamﬁﬂﬁnnuéﬂy and the

peptide noiety to th ffe
pept i dI@ %pe@@@g pp]gﬁrﬁ 9 ef vplgtéﬁntcgi t]%e |v% gﬁngufl gﬁ.ﬁ fémked at its
amino etglﬁ%ﬂi{?s fl-re? LEAYRIS L' bf) wHeh M. idMbkdnt Affeciltorthd kxé group (i.e., the

ating-character of the spacer npiety an

targetlng Bgermtcbtesmbhﬂabﬁé,qugte@tp@mg@@ fgnctional gg@mordwg}t@:ﬁqq rf;actlve
func’u? E gré)ﬁg) 21?1 gpgggelre}%é h%rﬁL‘¢ g 1eg5r|HgL4 dRk Bbdoondplise a carboxylic
acyl gRhigldveed} agkkal b yh@NIterMﬁmfsmfl(rAAﬂ; eThs, {t-i$ motwleegssarp in these

| inker. L2 may be a el f-
embodiments forgherg E)%W 3 c@1] @(y;f: WYI mgiér Vt?eﬁt\g géftgf: 4ec§r%£"aa%|d¥&A1 as
is nece?sgﬁgﬁﬁ {Héip%?nc’ﬁ@hﬁﬁé?@bmls, PaBSRS bid1upes. het er oaI kyl, 30
unsubsti d heterocycl oal kyl , substi t ut ed
het erocycl oal kyl, substituted and unsubstituted aryl,
The s d substituted:and unsubstituted heteroaryl. 45 WO
U82005/017804 One particularly

pr ef er Thelsd@infmdlativd latkiew” is patfanctichahdpmical mefste whishdgcapable
the formula 6: Ka

of cov,ai/eﬁgy gpking o ggmeﬁ%bwgﬁ célle@bclgf'ﬁlgifu% 6)11‘( %S?rﬁ{aﬁ?@{&Bﬁ tlt'l?]artate

molecﬁféeré?éasfﬁ@ lofe of $id §aBstPshembval iﬁm@ﬂé@ﬂpml the ﬁlpﬁtﬂﬁ's nidlecatt by means
aromatic ring that replac dro

of enzcmhep mles‘eageamdaf@mng 8218 ﬁ@%@aﬂﬁ ﬁi"af’%ﬁ?r %‘f}ﬁk}’t qleayingfrom the
1ema18<? gﬁ’ls ntlglgéuléa{oqeﬁgﬁr tth@f)thgm s51'dr§9ac§ﬁ E:Héihiéﬁlemo@h& frf%ccordance

e a single atom such as a halo
with thepsént idvientddry thegslelfum,m@ajwh spasenis legyalently Im%f:@ aﬁmewi |1ts ends to

nitro, I
e pen P Btk Bt 29§ i HRaRe of e amg
moiety MRS §drRtiRftiod lﬁﬂﬁ&@pliaﬁﬂaoaldg)dal adtinietas tcuﬁpade aldaopivalently link
Substituted heteroal kyl, -unsubsti tuted @g ﬁg§¥sﬁdﬂeand

togethen Betrieptidamioighyand thidiys 1qi¢t iR 2 HRATAIeIRp/SE

pharr%a%%)l% 28t ln’actln}éQﬁ RSk drdt %ﬁtlﬁ@éérgét%)ﬁhe b‘éﬂ@ﬁfchﬁéﬁrﬁﬂma’ucaﬂy

unsubsti t ut heterocycloalky :
cleaviﬂ:ﬁé by B.l'ch ta@ﬁ@nzw 1RAe bordRvaertylinkhirengeer moggtypusthe peptide

mo1ety to thgc]r:\)e%y effV\e'cf:]t TelRhse o%%he pepgdea%gw?}y fom the tripartate molecule. Such
enzymatic cleavage, in turn, will activate the self-immolating character of the spacer moiety and
initiate spontaneous cleavage of the bond covalently linking the spacer moiety to the 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 L%is
a substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
unsubstituted heterocycloalkyl, substituted heterocycloalkyl, substituted and unsubstituted aryl,
and substituted and unsubstituted heteroaryl.
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15 i ndependently selected fromthe group consisting of
H, substituted al kyl, unsubstituted al kyl,

weubsstiizaap ed het er oal kyl, unsubstituted het er oaCEkNIS2005/017804
substituted aryl, unsubstituted aryl, substituted
heteroaryl, unsubstituted heteroaryl, substituted
het erocycl oal kyl and unsubstituted heterocycl oal kyl .
Exenpl ary K substituents include, but are not limted
to, F, d, Br, I, NO2, OH OCH3, NHCOCHS, N(CH3)2
NHCOCF3 and nethyl For "Ka", a is an integer of %
2, 3, Oradiculirlylpnefomed sotfeitnenelaiycempesd LY, beéenréseete by the
| ge et her oxygen atom of the structure shown above is

formula8nnected to a carbonyl group. The line fromthe

NR2' 4 functionality into the aromatic ring indicates
that the am ne functional| ty may . be bonded to any of

the five carbons that bot | Tﬁe ring and are not
substituted by the - CER2- oup Preferably, the NR24
functionality of X |s§ ently bound to 25 the

aromatic ring at the pafd position relative to the

-CH2- O group. R24 ige@a nenber selected fromthe

group consisting of H substituted al kyl, . . )
uns ubsthetagerasficaingaf theypapbenzykeowmay %ﬁPWFlmte%%ﬂ’ One or more

i grdflsd! RS‘II% y%&gﬂjm rEies"u §tﬂﬁ’én}f ¥h the! FoRatRPAG tilhtcregﬁi};@ QiHyBRigen otherwise

preferred enbodi men .
attachetd’w @nt bbthe ;ﬁum\modesbampabtarbl@slthai sy patf offtlag g Wﬂyfe The “K

group %gg%;: ? f%%ga% ueéﬁ%é?lgg%ép a Bé %ﬁ&th{ gﬁ)ﬁ) w) SECClll alszalkyl

hetero alkym S floNnit¥é4h d)*(ﬁoxiﬁ bk thaforlki, fah@ CYmo uEadhd‘ﬁ i 1sdapngdanﬂy
, SUu bst | tute

N L I T (N W
heteroFl%gle[l.{? bsihted BRERaltyl, SubstiREPSY1, uhdBBeRHantlysubsitert @eteroaryl,

e group consisting of substituted alky
unsubstitstad bétetoatyd dubdtityted heterogydlealled quyabssityied Wo;rocyc’loalkyl halogen,

subsiib ered 11U ryal
o RN o A e i
indepdtiasithsdeldetetl Q'ﬂ)nhﬁlb%r@@rcphslsmlg’asfﬁ tsubmlhted alkyl, unsubstituted alkyl,

substlalgd%gq%gac' 2 kyI }}%glg Y %%%@%@%m js_ubstltuted
heterogl(gfii tlmrlfe'té?o arsie gu@fifﬂltéaa%ts%@cloﬁmpﬁﬂﬂﬁﬂﬁﬁ s¥ituted

cted fromthe group consisti
heterosydsalkyluBadmplakyK substisishistinglude autaqrf(gq)t hlglu%]§f),| F iR I, NOo,

OH, d}f‘lli E\ﬁ‘%&f‘h, I\S‘t@ﬁ" ESNW&% aﬁ@'irrf‘eﬁgflll iﬁéﬁ] “Ka”, ais an integer of 0, 1, 2, 3,

or 4. In one preferred embodiment, a is 0.

The ether oxygen atom of the structure shown above is connected to a carbonyl
group. The line from the NR?** functionality into the aromatic ring indicates that the amine
functionality may be bonded to any of the five carbons that both form the ring and are not
substituted by the -CH,-O- group. Preferably, the NR?* functionality of X is covalently bound to
the aromatic ring at the para position relative to the —-CH,-O- group. R* is a member selected
from the group consisting of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl,
and unsubstituted heteroalkyl. In a specific embodiment, R* is hydrogen.

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

above, wherein F comprises the structure:
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substituted aryl, unsubstituted aryl, substituted

heteroaryl, unsubstituted heteroaryl, substituted
woet@riozyel oal kyl, unsubstituted heterocycl oal kgirjusando17804

ais an integer of 0,1, 2, 3, or 4. In another

enbodi nent, the peptide linker of fornula (4) above

conprises a -F-(L'")m 20 that conprises the structure:

OR4 R4 RR4 Ka Il NY R24 R4 RR4 O 4AA)-N R24 47

WD 2005/ 112919 PCT/ US2005/ 017804 wherein each R24 is

a menber independently selected fromthe group

consisting of H, substituted al kyl, unsubstituted

al kyl, substituted heteroal kyl, and ugsubstituted

het er oal kyl . 5 The Spacer G#%up L3 Thd s%acer group L3

is characterized in that oxmpri £8sCprimary or

secondary amn r carDoxyl ctional group, and
ei ther the am hAﬁhe¢L up fornms an am de bond
with a pendant <arboxyl @gnctional group of D or the

carboxyl of L3 torms an Rinide bond with a 10 pendant
am ne functional group of D. L3 can be selected from
the group consisting of substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl,

substi%&% @_or unsubstituted aryl, substituted or
unsubstitu

ed hteroaryl, or substituted or
unsubst i t utRA is deitceddompe theagrdupl consisting offbfsebgtigged alkyl,

enbodi t,, L3.cC ri an, ar ooy Mor e
e

ani | i ne gr oEgRh® isiadehBergidegpndehiiy sdléand frory texgom @msisting of

of 15 structures that can serve as_an -L3-N acer,
substil i B DS TGP e i aiy oosutetad bRy
substim't_édza&l, fnsubstitlied aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NR*R%, 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,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl; and

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

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

that comprises the structure:

R24 R24 R24
Ka 2 | “gz
/ 'yo—ww Y
24 R24 R24 0
[ Ap) e R
\ o |
R24
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OHNCHNC \ \ Z) NH Z wherein Z is a nenber
selected fromO0O, S and NR23, and 48 WD 2005/112919
wWeOeCHsH$RA05/ 017804 wherein R23 is a nenber sebeTisgnos/ 017804
fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, and acyl.
Upon cl eavage of the |inker of the invention
containing L3, the L3 noiety renains attached to the
drug, D. Accordingly, the L3 noiety is chosen such
that its presence attached to 5 D does not
significantly alter the activity of D. In another
enbodigﬁn% a portion of the drug D itself functions
as the g'gbacer. For exanple, in one enbodi nent, the
drug, D, i Seagh@ibicammnibeninddperidenty sebeciad fwinh thie group consisting of

portion qf the dru nctions.as th 3 acer ..
H, subgiiugd dHodli Wﬁu@%ﬁf? s oros A Teirtspliang Sorey igd heteroalkyl
those in which NH2-(L3)-D has a structure sel ected
fromthe group consisting of: 10 NHZ NHZ COZMe COZMe
The Spacer GroupL’'CI _H HN\ N/ H HONOHONOZ OZ
E|02|%|O !?}l@%ﬁfzr?grr]gupqiis Migadibitred S it it cc\ml\)risgg a QxiﬁlaN/ dr 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 L? forms an amide bond with a
pendant amine functional group of D. L? can be selected from the group consisting of
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted hteroaryl, or substituted or unsubstituted
heterocycloalkyl. In a preferred embodiment, L? comprises an aromatic group. More preferably,
L2 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:

HNE" HNE:

g8

(0]

Iz

=N

VoAUV oA
(0]

HNE

HN/g
\ \
}{é ?ﬁ g
o)

wherein Z is a member selected from O, S and NR?, and
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OzZz0zCd N2 HZ HONO 15 Oz 49 WD 2005/112919
PCT/ US2005/ 017804 wherein Z is a nenber selected from
wO02003/1azed9 NR23, wherein R23 is a nmenber sel ect edTfuseows/017804
H, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, and acyl; and 5 wherein the
NH2 group on each structure reacts with (AAl), to form
-(AA' )c-NH. The Peptide Sequence AAl The group AA
represents a single amno acid or a plurality of am no
acids that are joined together by am de bonds. The
anibemieR T ds a meynboesatetedrfedm Hysyhstitusdds vasmsuteigliyl, substituted
nat u no.acids. The peptide sequence (AAl),

Or“n“E“FWW@??@H?ﬁ?}aPﬁgc%h1d|f|catlon resi due of a single

anjpaf cRalhe (dﬂ'ﬁl@hrﬁ(eﬂbf tB¢ it cirodhiainmol ’, dre Iﬁanﬁieuydsmams
joined together am de_ponds.

t he
atachog 0 APl bG8 ALY 68 b PBLF i FhGheR S 1 Preseite attached t
D doe% 'ﬁ%y 1ﬁ9§rﬁllgya¥t@1fdth9 L &R ? 2 1d B theP @ﬂ%b(ﬁﬁleﬁﬁ/ a portRA 6Yfﬁ% drug D

ocat | I nter in a biologica
itself ﬁmtrmsea,s tIﬁEOTD sbacaro ﬁpm@atn@lﬁ trhexte em‘t@dtrmrlgéhfeémgd)as ééﬂpcaﬂnycm
denvzgglellg W§J eLd n(% tggglﬁggléac%g%st a{ﬁlﬂ% f}g gge\:/re %y lntnlﬂﬁg examples of
such SABRIih¥ES ﬁﬁ,ﬁﬂb tyseieabiel NeLoll Y haks & bmpepselemed ﬁom the group
cleaved intracellularly within the |ysosome. The
consigiipgsdr of amino acids within the pepti de can range
from1l to 20; but nore preferably there will be 2-8
am no acids, 2-6 amno acids or 2, 3 or 4 am no acids
conprising (AA),,. Peptide sequences that are
suscepti ble to cl eavage b¥ specific 20 enzynmes or

cl asses of en{ynes are 2 known \ n mhmaﬁrt g;é
4;;-.cleaVQQ(6 '

pepti de Seqthficgs t hat

serum #Nyear, (gut, eflc,=are known
exenpl ary ti de quence of thed i Q ,cludes a
pepti del® séquenge\t rat i s cl eaved by a grsy . The
focus of thedli seussion that follows on the use of a
pr ot ease-sensitive sequence is for rity of
illustration and does noHAserve to it the scope of
25 the present invenyiofn: Wen th \enzywe that cleaves
the peptide is a pr the Ifinker generally

HO N ©

and o z
Hz

S gP BgF
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i ncl udes a peptide containing a cl eavage recognition

sequence for the protease. A cleavage recognition
weemsanzaof or a protease is a specific am no aeCc®/us2005/017804

sequence recogni zed by the protease during proteolytic

cl eavage. Many protease cl eavage sites are known in

the art, and these and 30 other cleavage sites can be

included in the linker noiety. See, e.g., Matayoshi et

al . Science 247: 954 (1990); Dunn et al. Meth.

Enzynol . 241: 254 (1994); Seidah et al. Meth. Enzynol.

244 175 50 MD 2005/ 112919 PCT/ US2005/ 017804 (1994);

1994); Wb t
SPRRE Gt s HOGU R E WanBRRNL TR L SRS €
MehéteinET2 ysrﬁ)lhemﬂéiflbeleéﬂﬂ o9 dgubstBotait oeunsabstatted hiyh.

Enzynol . 248: 614 95 Hardy et al., in AMYLO D
substipfediPEPRFUbRiEHsRSeIRq B AG NG AND

MRStRES vﬁih ala!).A® for AYIR-NH-.
1§94; 5 ?%gkégﬁﬁgmggggg of the peétldé seqﬁgﬁce R
(A%Oc are chosen based on their suitability for
The PS le%tlve enzymati c cl eavage by particul ar nol ecul es
—associ ated protease. The am no acids
used mEye @eumAtAd quiresants aniteldemino avido apbirdy of meinormeids that

be in the t configuratio
are oG i peniS Thh B B Sre e adapdor
unnawéﬁgamhﬁewﬁﬁother enbodi nent , onIy two am no acids are
used. 10 In a preferred, enbodlnent t he g ptide L
S eq u e nTE]@e Eq@Ad; sequplgce((ﬁésb if ﬁgg@@@a]é)ﬁthetagn 1g5qit}qntr9s1{115: qf@ single
¢ )
ammo cf;rg When %% abr 2 ﬁrﬁﬁt&aqf aflir aggctﬁﬁélgg?%ge‘éhbmé dide bondLs. The
peptldalwt}ﬁ cuH’éﬁﬁﬂV@l&by is stehaetepi éqntdlrd:etn@qumc@a‘(amz):d; chegvage of the

pabl e of pein hepsi n, B | V'
peptidifiion cbaeB Alogtis EE}\{?}”&S“ e GREAT B for S, for
conjugﬁ&eﬂ{eﬁ ardRRMREAItH a BB udhd a takEetind apH1A} diﬁrth@ﬁ’ahdi upEt the cell, a
pepti de sequence (AA)c Is chosen based on_ it

peptidglis 1:th§n thetols Bleavadehscag ob yooze bgeromabioare el Bro e Reptide is
cleave?dﬁﬁ@ac%ﬁul@rl? (x@l‘hﬁ‘?tﬁg I%Qé%tm SF }Ie%iﬁfﬂ)exe&(it 4G héill @’[tiﬁh th&peptide can

r ce s, non-limting exanpl es O
range \ffoinc hta 20; Ibu‘daoﬂetpmfetablyl thg@ palhbe @683@11(10' @riyls, 22 am@p agls or 2, 3 or

The .abilit tld to be ayve
4 am”&%ﬁc@ecoll@% (é%i 2 FW% SPRECP pr ot é‘fa\essgls c gal\?;% gfea&? %g specific

enzynfdd @¥Blakdds bhehzgks ar%Qveﬂleb&bhﬂthebwﬂ: non-1imting,
exanpl es of peptide se uences SU|gabIe for yse in
conj ugMaay pertidersedyeneesibat gre slervied By cwameg;ip theggrum, i er gut, etc.

are k@% ﬂrgﬁei art!-%:/;%l wﬁglﬁ&%eﬁ&'sefﬁﬁc&ftthe l:Rbntidd 1heluhés3rﬁ3pf1de

tosyl -Arg, Phe-N9-nitro-Arg
sequeﬁ’haeth&ﬁm elleg«sed b@-amreteme The ferus of the diseudsion th{téguwsaoq_@g use of a

proteafs:—sensttg/e '&F%deﬂ%ei}s ’&?r cellztrl\{ﬁ o{ %@géﬁhb%:\é[&@ld%slhgﬁ aé&gg i M scope of

the predeyit Meamtloal- Ay (SEQ ID NO 3). Preferred peptides 25

sequences are Val-Ct and Val -L
a When the enzyme that cl%aves the pep ae is a protease, the linker generally

includes a peptide containing a cleavage recognition sequence for the protease. A cleavage
recognition sequence for a protease is a specific amino acid sequence recognized by the protease
during proteolytic cleavage. Many protease cleavage sites are known in the art, and these and
other cleavage sites can be included in the linker moiety. See, e.g., Matayoshi ez al. Science 247:

954 (1990); Dunn et al. Meth. Enzymol. 241: 254 (1994); Seidah et al. Meth. Enzymol. 244: 175
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I n anot her enbodi nent, the am no acid |ocated the
closest to the drug noiety is selected fromthe group
woaonsiigedimg of . Ala, Asn, Asp, Ct, Cys, G n, SCwUSLH0F/017804

Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and
Val . In yet another enbodinent, the amno acid | ocated
the <closest to the drug noiety is selected fromthe
group consisting of. Ala, Asn, Asp, Cys, Gn, 30 du,

Gy, Ile, Leu, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and

Val . 51 WD 2005/112919 PCT/US2005/ 017804 Proteases

(19941 ahembaey; MatiAIErcza)tzekﬂMi 63 A0 ekes eaw)i Meth fopawddd4: 595

S f, ot [ C e
oo RARGELT e ASaPUCHER S P IRRR LB oBEA hpl il 2es 1
(1995)3 mﬁcﬁf & al., Wokiias BRacEIN Pat(aﬂzspk @S DEVEIFOPMENT, AGING, AND
| asm nogen which is lél t&gsl%ﬂbocat ed in the
ALZHI%!MF’% 8 DEEASE. £ Mapigis ! %’14: Q-128(i%°H on can cause the
degr adgfid ohing acﬁig1 Sf ﬂ% %E?id%%eﬁd’én&@@&&bﬁ dracRdsbrlbaed on their

matri x 5 through he netastasizing tunor cells
su1tab1htyafdeseldélt1as mzryman CEhmeé?dmﬁvwa tielecBlsh pushas Ay -associated

e B SRR oL A o Rl R} AR s .

or thé PrEBhfigisi@NIhbas ehyoditeayhirigast threr diffetehtsarhioo keidaare used. In
into the target tissues, (Dano, et al. Adv. Cancer.
anothepgmbodjment o oYy (1985} ac’l‘]‘?ﬁe Ul is within the scope of

the prgseitfered¥EBbidRt, thdPebtil#&qasncad (AAMK &Y chdsen based on its
pepti de sequeer?ce th alt |ns cé%egved gy ur oki nase. 10 The

ability nw bertleared by adypsempldusteasss nqgélr@fmg) exnles o srfighinglyde

t hat a [ e R ofb
cathchfiR} BEGDIRL A ¥5 Pheforsly P PARiRe AP GOLFic EUABIL of being
cleavdé $i giaémwth B in Mo, whishlcan beisted bibihg inlvizs raensy nbgvegp @ssays

not controlled by bl ood plasma proteinase inhibitors
knovig iy, ¢l eave a few physi ol ogi cal substrates in

Vi t 1 0. pihR et ¥Rbedeh@ e pipte wgiidnte (AAYL Basosenibased on its ability
been inplicated in a variety of allergic

to bejckday ehpad mnyorwﬁ%w@@sprmﬁm o gs RECAS R 5 E%Wgaﬁlulaﬂy in
the v*c?mf# oq”\f@{’x eﬁlE X&%Qﬁ?iﬁhg g)@%ﬁ% 3 r(glfe\%lﬁﬁ]m@lugk ﬁgﬂn@%hgfobéﬂtﬂﬁse (TOP)

However,
and ERBE Tllieoibdﬁyfofh pyptdese be nletved hyafORdphyyBilQ m;glg/a tefsted using in vitro

di s ase renai R%{)to b&gdel i neated. The scope of
Plomﬁ?‘b‘? yreRtsShi #% correspondi ng physi ol ogi cal

c g nseq Bﬁﬁeﬁﬂ’& vef ndlﬁMﬁit?@ee}@ﬁglesw petaitsqlchyes deftdbidefbr bye in the
their substrate s citiclt Yy ase i.s
conjugates @éﬂ@rmwtlm TR qlré%%fe %&h& & Ié’ét?ﬂga‘%‘]g%ys Phe-Cit, Leu-
cit, fid! Bﬁ) T {06 pROARY PRORP.{QL mnghé-}Ptlﬁ&%&g P—B%Sf‘lfél-@seﬁ Phe-Phe-

Ghor metastasi s and | nvasion. Activation of
Lys, p}lﬁé?he-mggdreuaa]sd@deﬂe -Ads Lk, Vi Alar Vishdlard spAle ey (S%Q b No: b,

o SR S TG RS LR 3 e
sequBtc@s we%lla?ﬁgﬂc}m&r@mpﬂggﬁns ac(:g:zv ator at the P4 P1
Z Ie quen jrgm%%ﬂ egpbo @%&nb élilec%lllm@:ﬁ%‘%%‘ﬁ%éoie . 2%he drug m01ety is
selectdd ﬁ@mgcﬁé’?r g\é %&ﬁs)igtmg\@sﬁlﬁ CA kY %sb Nt 5@}}3 n@ln, @‘PLPtGlSi €le, Re@Lys, Met,

neur opepri I's | |Cate in he regu atlon of
Phe, Rras®ar) Bir, ey, fpalend Vil In| yet aflother megd,@@nbyhe amino acid located the

closest to the drug moiety is selected from the group consisting of: Ala, Asn, Asp, Cys, Gln,
Glu, Gly, Ile, Leu, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.
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tryptase, primarily at the Thr-Arg-Leu-Arg (SEQ I D NO:
5) sequence (Tam et al., Am J. Respir. Cell Mol.
wei2ed5/1131927- 32 (1990)). The G protein coupl edPCEASPI0SN017804

PAR-2 can be cleaved and activated by tryptase at the

Ser-Lys-Ay-Arg (SEQ ID NO 6) sequence to drive

fibroblast ©proliferation, whereas the thronbin

activated receptor PAR-1 is inactivated by tryptase at

the 30 Pro-Asn-Asp-Lys (SEQ ID NO 7) sequence (Mdlino

et al., Journal of Biological Chemstry 52 WO i

2005/ 1 P2g¢BePEre bsa0nmivated gucanger 2etystasip Jncragygd synthesis of the
protef by SRLE R R s P IS 055 RAAO0 Ay cpncers
UrokinadtS 6 sl agihin dtopeplaanind funs wh&hamﬁiﬁqmtcﬂaslly lodatdd it e extracellular

pr of ound changes rve ver al
spacefzgf S FEEAHPRBEireuer eSS e AL PSR (o Fgfeglvlar matix
througﬂvlllliﬁ tBOSleQti8ling kARG cLRY IMVARS PldsafiPEdh MISRAFAS thecollagenases
brosis and thickening of the underlying tissues that

thus wowbting e Jegdation i the coflagenyp thedwsemant peibee srrpying the
cap1llﬁgé{ (cl.ll o I 5 g}llsten?l(’l)l%%%g all(%lvftl% lﬁ%l‘lﬁl)rycellg"a 1§1§éec§51nt‘3ftlhé' t%l:b%{ fistues
(Dan6, &k bl ele'msﬂfdn}ter R@;y,pﬂa&@ EIORH))i t[‘iausautds pitbin the m@paef the prasent

a variety ncers.. ussen . Gbne
mven@e@éq g:g HERF ai1§?eff)pep qgepc% ) eav dl-l%)klérﬁ et al .

Cancer 188 (dv2hiior2 185 pRBideLRLAke of hde]@qaéﬂcﬁﬁh@i ar@kensitive to

Human Pat hol ogy 31( % 955- 960 000); Ribatti et
cleavage by trypttasen aHummamaslmﬂm@ipr@S atdafmt: gpur 95(129t tryptesespdesignated o B,

o, sy R oo umvars ar ot R PP PGB Breip By dahibiors and anly

cleav§ 8 lr&¢ bRGiFBAEAIGEbHRRY BB 0. TRE tr?ﬁﬂt@é‘&faﬁulybh @erﬂﬁ@r&éases has been
7-am no-4-met hyl coumarin (AMC) fluoro%enlc ept.i de

impligaesh ivenasists of allensid SdaBAATHIHSPASHEASHBEPITIBR TaReells because of

T Py

the exSpenild oftryptaavade patrhbphylml@yldf idtheaso oerdaihs tmeh‘eaiehseatftde The scope
uor.ageni c A ou owi I far t
ot bl R Moo Ee PhgE eSS el & %aﬁse 3
substaiPEY d8fifsl byMatie suteea® kpecificayr ays (Lee, D., et al .
(1999) Bioorgani c and Medi ci nal mstry Letters
9: 1667-Tryptassisa potsnt achKapt %fdﬂé?rﬁr%aﬁ? Plshinggen %CF%&??BY (uPA), the

zymogffg\ &3t aHro as{e ]au%@ate%m ShdoY nRPSa 8l thPEYadtonl 48ctRation of the

pe t| e substrate |libraries have been enpl oyed
plasmmogeapaed:lagle pﬂ:suﬁmlgen tmdemcapmpﬁ@iﬁas‘glbdarﬁn@m jorgpllular

extrag sﬁt@%@%@j&ﬁa‘t %ay Effg ﬁm\/\% of t %g F(‘Fl va’? (91%) ﬁi‘e[lrg%?glqﬁ:ﬁe

plasnﬁﬁ@giﬂnla)tuﬁil@l af @ecP4aPl é’eﬂu&fcé ay Pﬂ)f ApePhid- ﬁﬁ (SEQUENKNEs 4) @tack etal.,
determne their utility in the present_jnvention

Journg] phBlploziest ohemity 26hikss TRt HEEPE; Yasorghye iHestnal peptide, a

neurJ?\é RZEhASs lrhﬂllf:%{eﬁ itk rd M RoR BF QMulﬁﬂp&ﬂleﬁlﬁﬁiy; istal}® cleaved by

jugate of the invention conprises a hydrazine 25
tryptase] frimaritp bithe Ter-Argrken-Arg k@ 1) NG &) somvicngsdTemhefsr/s Yw. J. Respir.

Cell ﬁol. Ll?col.u 3 .927-3>§ 16%53 pl“lll_elz- é‘:-prgtem coupled receptor PAR-2 can be cleaved and
activated by tryptase at the Ser-Lys-Gly-Arg (SEQ ID NO: 6) sequence to drive fibroblast

proliferation, whereas the thrombin activated receptor PAR-1 is inactivated by tryptase at the
Pro-Asn-Asp-Lys (SEQ ID NO: 7) sequence (Molino et al., Journal of Biological Chemistry
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wherein D, L1, L4, and X4 are as defined above and
descri bed further herein, and His a linker 30
woaopgriising the structure: 53 WO 2005/ 112919 PCT/US2005/017804

PCT/ US2005/ 017804 C(R24)3 R24 R24 R2Z4 R24 O nl N n2

R24 R24 O O wherein nl is an integer from1 - 10; 5

n2 is 0, 1, or 2; each R24 is a nenber independently

selected fromthe group consisting of H, substituted

al kyl , unsubstituted al kyl, substituted heteroal kyl,

and unsubstituted heteroalkyl; and | is either a bond
272(7):i 4063-4069 €1 9931 d Teknviegatharhibiscaidsoee wigestier ¢ratklbolsdontipptase in

B Ty e Lo
obserWiBA sBrdl nddt cdlllmbdiate@HisOideRN Onetllinarklof cBroniy astymaldnd other
wherein when | is a bond, . n

long-igpn respiratprycisaasesygiiprosis and @:ickleﬁmg R?Hx%o%ﬁerh%]&fi%ggsctﬁgt could be
the reé‘dl}géftetlr}ﬁt:isé adffaflbn EHZS' fgﬁ%ldgg‘éﬁl’ztarée'ﬂs. 5180 AAARNYE refo@ have
utron on the nyl ring is a para

shows aifigogenesis orbe asspoptet with mdst coidoetitietntniase aptivity apd pgor prognosis
ina Vg]{,ifg? 8? {;aélgérs i(éo&)’s'senls "% Bf ,e(f}e%resr c%gd ﬁevnté?o%in{é%mﬁl l)p %3§2§97]'619b§5);
Takanami et al., Cancer 88(12): 2686-92 (2000); Toth-Jakatics et al., Human Pathology 31(8):
955-960 (2000); Ribatti et al., International Journal of Cancer 85(2): 171-5 (2000)).

Methods are known in the art for evaluating whether a particular protease cleaves
a selected peptide sequence. For example, the use of 7-amino-4-methyl coumarin (AMC)
fluorogenic peptide substrates is a well-established method for the determination of protease
specificity (Zimmerman, M., et al., (1977) Analytical Biochemisiry 78:47-51). Specific cleavage
of the anilide bond liberates the fluorogenic AMC leaving group allowing for the simple
determination of cleavage rates for individual substrates. More recently, arrays (Lee, D., et al.,
(1999) Bioorganic and Medicinal Chemistry Letters 9:1667-72) and positional-scanning libraries
(Rano, T.A., et al., (1997) Chemistry and Biology 4:149-55) of AMC peptide substrate libraries
have been employed to rapidly profile the N-terminal specificity of proteases by sampling a wide
range of substrates in a single experiment. Thus, one of skill in the art may readily evaluate an

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

undue experimentation.

(2) Hydrazine Linkers (H)

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

self-immolative linker, wherein the conjugate has the structure:
Xt —(LHy~H—(L")y—D

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

comprising the structure:
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54 WD 2005/ 112919 PCT/ US2005/ 017804 enbodinents, | is
a bond (i.e., the bond between the carbon of the

woacishiozeao and t he adj acent nitrogen). In one REPAISREA05/017804

t he hydrazine linker, H can forma 6-nenbered self

i mol ative |inker wupon cleavage, for exanple, when n3
is 0 and n4 is 2. In another aspect, the hydrazine
l'inker, H, can formtwo 5-nenbered self inmmolative

I i nkers upon cl eavage. In yet other aspects, Hfornms 5
a 5-nmenbered self immlative |inker, Hforns a
7-menbered sel f | nnolatCG%Mhlnker or Hforns
5-menbered self imolatjve Ii ker and a 6- nbered

[ upochIeayagé4 T e of
@ected by the ize the H

appopri at S|zen%|ng to"be or med
sel ectedg 10 Five Menbered

n one enbodi nent, the hydrazine

Hydr azi ne Llnkers

l'i nker conprises a 5-nmenbered hydrazine l'inker,
wherein H conprises the structure: 24 C(R )3R24 R24
R24 RRADREINR24 0 } O-2nl | ~~ NN YY NRM4 R4 O

0 R24 R24 4. ef qbred embodi nent, nl is 2,
3, or 4. |E%aﬁ§%§@%£%re erred enbodi nent, n1 is 3. In
t he above shfig®t ree2; each R24 is a menber

. subot |t uPd T Ry PR TP PRT GG ar e ToB RO e peisting of

H, subgtineedalkiay {msuﬁﬁﬁmﬂéﬂ SIBE bidstitved ledredliod] kid unsul%ﬂtdtéd e&oalkyl;

and

enbodi ment, each R24 1s independently Hor a Cl- C6

al kyl . I'n another enbodi ment, each R24 is
i ndependent Iy diingf » ﬁongj(z g e @tnlﬁy i)etwgtgf Be RLBbL bAME Badtbone and
or CH3. In another nmbodi ment, at |east one R24 is a

nﬂhﬁwﬁm@nbupogimomnother enbodlnent each R24 is H.
Each R24 is selected to,tailo mthe conmpounds steric
effects and for aIterln solub I|ty 25 The 5-nmenbered
hydr azi ne |inkers can u ergo ne orp; nore cyclization
reacti ons that sep the fy the |inker, and
can be descri bed, 5;

wherein n3 is 0 or 1, with the proviso that when n3 is 0, nz is not 0; and
misl,2,or3,

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

HsC, CO,CH3
e
HN OR
HO /
0
o where R is Me or CH,- CH,-NMe;,.

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

embodiments, n; is 2, 3, or 4 or n; is 3. In preferred embodiments, np is 1. In preferred
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WO 2005/ 112919 PCT/ US2005/ 017804 R24 H(_L1)-D HNN O
R24 Rea R4 Rza Rza R24 p NOR24 + 24 X4+LN N LI}-D
wo 2005p01p1p R24 R-24 R2Z4 mRea NIl p N 24 N - RCR242002417804

R24 R R24 An exenplary synthetic route for preparing
a five nenbered |inker of the inventionis: 001l OO
S +Hi Cz 12 HOOHHy) NCbz | abcH
Boc~N,N,, HZ, Pd/C+ Hd Op Boc HNN - ""-""N Cbz
5 e The Cbz-protected DVDA b is reacted with

2,2-Dinethyl -mal onic acid a in solution with thionyl
embodihbis,ildea bendf @ partte bObd b@m@m Qlez:adaomf theibaglthonp andythie gdjacent

nitro g%p).i %&%@%?Cé g]é% r;gz?l%it" ¢ dg calil K e{% %Wled%ﬁ“nﬂﬁowﬁve linker
upon cﬂ\@é’ge@ fo%‘eﬁiuﬁpﬂéy\bﬁ@ﬂ Nt 0and ngis 2. In another aspect, 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 formed upon cleavage. Thus, depending

upon the rate of cleavage desired, an appopriate size ring to be formed upon cleavage can be

selected.

Five Membered Hydrazine Linkers

Tn one embodiment, the hydrazine linker comprises a 5-membered hydrazine

linker, wherein H comprises the structure:

C(R)3
R4 R24 R4 R%4 R R24 O

: | |
%{O\ N ,N\")%‘/N% J};
n N N
0 R24 R24 ||?24

R24 R24 o)

In a preferred embodiment, ny is 2, 3, or 4. In another 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 C; — Cs alkyl. In another embodiment,
each R?* is independently H or a Cy — C; alkyl, more preferably H or CHs. In another
embodiment, at least one R*isa methyl group. In another embodiment, each Rys is H. Each

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

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

that separate the drug from the linker, and can be described, for example, by:
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Boc- N- net hyl hydrazine e. 10 Si x Menbered Hydrazi ne

Li nkers I n anot her enbodi nent, the hydrazine |inker
woaop@riizas a 6-nmenbered hydrazine |inker, wherPermskoos/017804

conprises the structure: 56 WO 2005/112919

PCT/ US2005/ 017804 C(R24)3 R24 R24 R2Z4 0 N -N N nl

24 RR4 1 124 R ORInNn a preferred enbodi nent, nl is

3. In the above structure, each R24 is a nenber

i ndependently 5 selected fromthe group consisting of

H, substituted al kyl, unsubstituted al kyl, substjtuted

het er oal kyl , nsubstitut ed heteroalkyl.ﬁan&h&rD

enbodi nent , i s independently H oLda Cl- Co6

al kyl . I'n gnother eibodi ment, each R24 f o

i ndependent | | HRBR“ARCR @8 qal kyl , nore ferably H
or CH3, ln t hbo {Ie at | east on 2L524 is a
neth§rebfﬁﬁb. n a r diPent . —»each R24 i's H

No
Each R24°is sebPecte '1240sz a1

r the conmpoundg, steyic
effects and for 10

olubility. In a pyekerre
enbodi nent, H conpri structure: M R2 —Rf
KO\LNiKJ ~~nj (r) R 2 one enbodi nent, A¥Coppri’ées

a gemnal dinmethyl substitution. In one enbodi Fem¥ of

15 the above structure, each R24 independently an H or

a substituted or unsubstituted al kyl. The 6-nenbered

hy &t exenméary syidestis roite forumeharige adive yeiteeddi lmfer @fithé invention is:
that separates the drug fromthe |linker, and can be
described as: O R24 R24 R24 0 Rea

o o | socl, 77 l
+ N N
HO%OH HIF Cbz HO%T/\/ Cbz

a b ¢

H
Boc\N /N\
H
d

H,, Pd/C +

A
wA

e

The Cbz-protected DMDA b is reacted with 2,2-Dimethyl-malonic acid a in solution with
thionyl chloride to form a Cbz-DMDA-2,2-dimethylmalonic acid c. Compound c is reacted 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

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

linker, wherein H comprises the structure:
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R2 RR4 NN X4-~L4 ~ NLI -D1 PO R4 mH\WN ~ R4 +
H(L1)-mD 57 WO 2005/112919 PCT/ US2005/ 017804 An
wexermlizny synthetic route for preparing a sixPaEmSeedl7804

l'inker of the inventionis: 00 O HOAt, CPI MOH N
CHzZCI' HN Cbz/ Cbz NNN-Boc OHHNNBoc H abc 5
The Cbz-protected dinethyl alanine a in solution wth
di chl ormet hane, was reacted with HOAt, and CPl to
forma Cbz-protected di nethyl al ani ne hydrazi ne b. The
hydrazine b is deprotected by the action of nethanol,
form ng conpound c. 10 Gther Hydrazine Linkers It is
contenpl ated that the |nventb@n conprises a |linker
havi ng seyen nenbers. Thi' woul d I'i kely not

|ve dR53|R@4rR% ed

3

i nkers, eferfed f

dr ug- Ilga d g azrihe

i nker may @onpri nberled riipgs a

hydr azi ne RPhk&** Hayigg one six angyone Rive“nembered

cyclization 15 products. A five and seven nenbered
| i nker as well as a six and seven menbered |inker are

Ina pgelggrgqq@notr rﬁg{ glglelgé Aﬁ%(ﬂt %) Etﬁ‘%e' Qaechﬁiﬂ i"scat rHen%ber independently
selected from the group consisting of H, substltuted alkyl, unsubstituted alkyl, substituted
heteroalkyl, and unsubstituted heteroalkyl. In one embodiment, each R* is independently H or a
Ci—Cg alkyl. In another embodiment, each R* is independently H or a C; — C; alkyl, more
preferably H or CHs. In another embodiment, at least one R* is a methyl group. In another
embodiment, each Ry, is H. Each R?* is selected to tailor the compounds steric effects and for

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

24 Me
[::::T//L\ ~ \“//L<j//ﬂt}f
In one embodiment, H comprises a geminal dimethyl substitution. In one embodiment of

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

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

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

0]
R24 R RE4 O &N me
N
4 4 1 ]
X ‘é'— >:N \n)< J\&L )_D HN. N e
0]
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Nqgl24 R24 where qis 0, 1,2, 3, 4, 5 or 6; and 20
each R24 is a nenber independently selected fromthe
wgnroenspizansi sting of H, substituted al kyl, PCT/US2005/017804
unsubstituted al kyl, substituted heteroal kyl, and
unsubstituted heteroal kyl. 58 WO 2005/112919
PCT/ US2005/ 017804 Thi s hydrazi ne structure can al so
formfive-, six-, or seven-nenbered rings and
addi ti onal components can be added to formmultiple
rings. 5 (3) D sulfide Linkers (J) In yet another
enbodi nent, the |inker conprises an enzymatically
cleavahl e di.sulfi - e ' e
vt (8¢ BRGTE ebBEs SR iR AE BLIERL ki e
inventi@Mkng a structure according to Formula 3: 10 x4_[ L4)
--J 4L1 4mtD (3) wherein D, L1, L4, and X4 are as
gefhned adony epand descIib d furthgrherein, and J is a
i syl fide—t+imker co i siing a gL@up_havinJ t e
ureify R4 @24 o n—08_6"8:. Ka  WWher gin each
i sO4 nenber indepepdextly sél ected fromxhe j Boc

congisting of 20 H, subspttuted al kyl, ungubsti tiuted
al kyl, substituted heteroal kyl, and unsubstitut®
het eroal kyl ; each K is a nmenber independently

sel ected fromthe group consisting of substituted
al ky! , TheSbbarotactrdetimgthyl alaning b &t soluiioavitedighlemnqiane, was

i | eyl - .
A e
hydrazins blisddpretteted byethe mctionydf, mahdnet, ifomtieglcompound c.

het er ocycl oal kyl, unsubstituted heterocycl oal kyl
hal ogen, NO2, NR21R22, NR21COR22, 25 OCONR21R22,

Other &/ dRZine 13HKEOR21

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 linker may comprise two
six membered rings or 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:

O
R24
O

| 0

N N
N//
| 4 G2s

R24

where qis 0, 1,2, 3, 4, 5, or 6; and
each R** is a member independently selected from the group consisting of

H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl.
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wherei n 59 WD 2005/112919 PCT/ US2005/017804 R2' and
R22 are independently selected fromthe group
woaonsiigedimg of H, substituted al kyl, unsubsti Paras82005/017804
al kyl, substituted heteroal kyl, unsubstituted
het er oal kyl , substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycloal kyl and unsubstituted
heterocycloal kyl; 5 a is an integer of 0,1, 2, 3, or
4, and dis an integer of 0, 1,2,3,4, 5, or 6 The
This hydrerint stcuqturn gamilsq faemdiven|siv-creseyenrrembersd ripgs and additional
K* groups. A "K' group
com@?gnécgl e@%ﬁ@ngﬁggﬁ@e %HtIC ring that replaces a
hydr ogen othermnse attached to one of the four
non-substituted carbons that are part of the ring
structure. The "K" 10 group may be a single atom such
3)D gggg?nﬁhgggﬁn or may be a nmulti-atomgroup, such as
y eteroal kyl, amno, nitro, hydroxy, alkox
hal oal loyyet azotieer eydadimens dradinkey COURIINSS ¢ @%ﬁtagcaﬂy Xleavable

d1su1f11g? %?cf) ok iﬂejg‘tl | %1_“30@1&%8 ethe\lweprﬁlggﬁg% @t&t@gﬁ%:f:gan@ compound

hav1ngTE§1h;dtureEﬁH0r('1’1K@to,F(ﬁmuk13‘:ln integer of 0, 1, 2, 3, or 4.
In a specific enbodinent, a is 0. 15 1n a preferred
enbodi ment, the |inker conprises an enzynmatically
cl eavabl e disulfide group of the following fornula: O
R24 R24 x44L4 SIS P R4 R4 d Ka In this

enbodi ment, the, 43 @ 4 p X4, p, and R24 are
as descrlbed abov E%G— §é ils O 1, 2, 3, 4, 5, or

6. Ina particular enbodinent, d is 1 or 2. A nore (3)
specific di sulfide linker is shown in the formul a
bel ow R% N R4 R4 1.-1S \' Ad

wherein D, Lr L4 and X? are as defined above and déscribed further herein, and J is a disulfide

linker comprising a group having the structure:

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 of
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?,
OCONRYR*, OCOR*, and OR™

wherein
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I K 60 WD 2005/112919 PCT/ US2005/017804 A specific

exanple of this enbodinent is as follows: 0 24 R24
We&240sR18%9" ~bi 5 Preferably, d is 1 or 2. AnoOPOEMS2005/017804

disulfide linker is shown in the fornula below. R24

R24 ~r\ RR4 R4 0 /S dS Ka 10 A specific exanple of

this enbodinent is as follows: R (1244 R24 R24 R24 O

---r\ Preferably, dis 1 or 2. 15 In various

enbodi nents, the disulfides are ortho to the amne. In

anot her specjfic ,enbodiment, ais O. In preferred

enbodi ment sR*' Red R sare irfisperigatly sgjecte foun dir puntansigieg of H,
v 1 ST Y R A PSR o
substRRAYS LBt 0 PETH, ISRADELO hABOAry, HDsSttinted Itdrodrylpubgtituted

hetero?yé\{gatﬂﬂ}?lna(l)lld unkgl;sﬁtu%é%e’}eroc%'c}loa g{' NH b O NH
5 ais an integer of 0,1, 2, 3, or 4; and
d is an integer of 0, 1, 2, 3, 4, 5, or 6.

The aromatic ring of the disulfides linker may be 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”

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

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

disulfide group of the following formula:

0 R R#*
S
xH‘ﬁMs/
p R24 R24
Ka

In this embodiment, the identities of L4, x4, p, and R?* are as described above, and
20 disO,1,2,3,4,5,or6. Inaparticular embodiment, d is 1 or 2.

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

O
24
R24 R24
s—Z
d \
Ka
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low S reflux SH Methanol HO S'S\ AcCl e c d
Met hanol O NH\ ~OS-Sf / A solution of

wG-20r1azb opropi onic acid a is reacted with PCT/US2005/017804
aldrithiol-2 to form 3- nmethyl benzothi azolium i odi de
b. 3-nmet hyl benzothi azoliumiodide c is reacted with
sodium 5 hydroxide to form conpound d. A solution of
conmpound d with nethanol is further reacted with
compound b to form conpound e. Conpound e deprotected
by the action of acetyl chloride and nethanol form ng
conpound f. The drug-ligand conjugate of the current

| nvent Lol ORY cORLAIR NN YerfRAh AL i Mo Rows: O & 11 nkers.

e sane or erent. For

Y

exanpl e, a peptidyl |inker may be 10 used to connect
the drug to the ligand and a secong peptidyl |inker
may attach a di agnostic agent the gonpl ex.

Al ternatively, any ofux
di sul fide |inker
conpl ex and any of
linker may attach a

O her uses for additflonal Iink
anal ytical agents, bionolecul esytargeting agents,

,pept RAAW , _Mydsazi ne, or

nect thel dr@&g and |igand
drazi ne, or disulfide

pnt to the conpl ex.

ncl ude | i nking

and detectable |abels to the drug-ligand conplex. 15
Al so wiPr¢ipigblyhdissle@ie of the present invention are
conpounds of the invention that are poly- or

mul ti-val ent species, including, for exanple, species
such asAmbiheedsylfide linkerrisshownegn therferngula helowi gher

honol ogs of the conpounds of the invention or reactive
anal ogues thereof. The poly- and nulti-val ent species

one

can be assenbled froma sing#?

speci es of the invention.
construct can be "hono-di nged or
PCT/ US2005/ 017804 " het ey odi neyi c. ”

4sSpecigs or nore than
Fay_ exgopl e, a dineric
2005/ 112919
Mor eover, poly-

7

and nul ti-val ent conBirldcts # Wwhi ch a conpound of the
i nvention or a reagti angl-bg hereof, is attached
to an oligoneric o ol Jeeri & amewor k

K .

a

A specific example of this embodiment is as follows:

R24
24 524 ©
R* R R24
S 0]

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 CHs.

follows:

An exemplary synthetic route for preparing a disulfide linker of the invention is as
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(e.g., polylysine, dextran, hydroxyethyl starch and

the like) are within the scope of the present
wonventzan. The framework is preferably pol yf urRCTiusmms/017804
(i.e. having an array of reactive sites for 5
attachi ng conpounds of the invention). Mreover, the
framewor k can be derivatized wwth a single species of
the invention or nore than one species of the
i nvention. Mreover, the present invention includes
conpounds that are functlonallzed to afford conpounds
havi ng water-solubility that{is hanced rel ative to
anal ogous conpounds that apl\gng mlarly
functionalized. Thus, Of Jthe substituents set
forth herein can be replaced "1 WW@%“%nalogous
radi cal s that have enha Mrthaad) ubility. For
exanple, it is within the ssopes othhe i nvention to,
_for exanple replyace BQ hy roxﬁr'g Pup with a d|oI or N\
an a th a| quaternary 'an ne, roxy agn r NH
g1, | a0 P8 et - sol ubl e’ noi et y. n.a pre r
di nment , aonal wahefhaeo! ubi ity i 140 npart e%l by

WgStitution at& site not essential for the |activity
t Quards the iongchannel of the compfiinds set forth ©
herein with a noiety that en ancedethano he wat er
solubility of the parent co ounds Met hods of
enhanci ng the wat er - 88|ubl|l organic compounds

are known in the art. thodN i nclude, but are
not limted to, {fu gzﬁ or gani ¢ nucl eus
with a permanently harged noi e .g., Qquaternary
amoni um or a group that ig ch at a

physi ol ogically rel evant pH, e.g. carboxylic acid,
am ne. Ot her nethods include, appending to the organic

ol coho F QAWiihiok2 & form 3-
B e

methyﬂzbmzeﬁmhumuedlée(b nmmhylbmizgﬂieazom 1@@ ¢ mcacmdrwtbewdwm
hydro§gi1e§c? WSI n‘érlkb«g oﬁ) g §1|1 %P Sl mr gg;(/ll Vé%hemiethan?l is further reacted with

compSidipdal forrh biapduddal I%@ipoﬁﬂd é: quatétﬂ‘ed bg tlmmdtlsrt Dfadoe‘gzl ggoride and
for t hese conpounds are known in the art. See, for
methagghbiepplg coppundd. | et al ., Eds. POLYMERI C DRUGS AND

DRUG PRiveioRGhdyeSpt¥aklly atin t
e, 5 A S s, O R M Ml i v o

more DAkIBS Dreaglsnkempay: betheasmé r dherear nFora@?(émpl@ow%léylu 1ﬁﬂ<er may be
v L8 Uy P RSB  PEOh Bl AP 0208, o e

the copipléxe rAl&rﬁ&i%]ydMiy oﬂh@pﬁdﬁﬂl@drama o disulfiddhnkelr niagrconnect the
The, dr ppsses. d d biolo
drug, i o ona A o f o RO B s Fiehpagfiseh o

dlagnl)étﬁlﬁg&ﬁ 16 fiRe cbingRRd oillselent sRElidiaPliferCiatluasinkihd dnalytical
Includes the diagnosis, cure, mtigation, treatment,

agentg folq@ncdwms; orecting agosisaend doiectablalabeto tp divedieand Romelir.
.63 WO 05/ 11'}1]& g‘ge CFCE gé%gglggéngﬁ’%gl%% a0 Esin u%o%‘ﬁd%]mﬁe fvention

it has e nee aCtI V uncti ona gro term
that aredolig or helpnslehtspediesyirchlding, for example, species such as dimers, trimers,

tetramers and higher homologs of the compounds of the invention or reactive analogues thereof.
The poly- and multi-valent species can be assembled from a single species or more than one

species of the invention. For example, a dimeric construct can be “homo-dimeric” or
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recogni zed as drugs in the official United States
Phar macopei a, official Honmeopathic Pharmacopei a of
woOheosdnegied States, or official National FornubPargs2s/017804

any suppl enent thereof Exenplary drugs are set forth

in the Physician's Desk Reference (PDR) and in the

Orange Book 5 maintained by the U S. Food and Drug

Adm ni stration (FDA). New drugs are being continually

bei ng di scovered and devel oped, and the present

i nvention provides that these new drugs may al so he
“hetermthm@np’é rMbesdvirmpady-tand naptigalenteongtrecsng vauclpp C‘?Iﬁléound ‘st the

1nvent:&n Oﬁleg%/ac 0y e?nrzli ol(%?lg thergo?flg %ﬂéag:ﬂe%%}%tdlgpﬂl erid Bﬁ%gimgfﬂ@]frhﬂ@work
(e.g., FoRYIDEXY |d$xtraiil Eﬁh@'}@emyl aamdh lkhed theéfke) &b methpr e @Nped)f the present

mventgogtg (é"tll?la ?gqgglleg%;ﬁ%g gafeflgra C Lud &ﬁwcgo% g Fulgarlr}g%g raactlve sites for
attachlfng QS&QQB@E o IR YRRnti&ENE MRS Ry, Rﬁ@fr%&@grkfddﬁ &b demvaltized with a
oupsS 1 nclude hydroxyls, primary and secondary am nes
single apﬁﬂ;leS@éﬂbonwntlen atmrerthmqne@nawgq fahpigventioa. dr ug nust
have | east iBed t
o AL W T R o o e SociORIS
afford $6bolnddbheby ‘W@.’[e&l@dﬁblﬂlty that, is eehdneed netadmc pmnatogdus compounds that

bet n.the r e funct.i,ona r e drug and
are nof PR AHBCTg Ao 18 P THES [ RIEreh (Bt Wplaced
with af1685us 8RO HHNEBhIRntS wittewldbyieyS Por édagples itds within the scope
purposes for which the correspondlma.dru gs

are
of the gfvientderi tpefor msnmnia\rgolgqmehydmxy grovp A6 agtiel gsen Yping jdth a

abi | _ 0 B rred
vl PR Bl g 090K L RAOO 1
embodiﬁi@ﬁtﬁ addltlcﬁabwpﬂeasqlubih’(ygs imprcied be smscnmon@t a [sieemqt @s;sgntlal for the

nol.ecul. e .drugs co 20 a. f

sctivisHasOT 1 14 e of et AP Rgant (ongpeely Bt ¥ ALy pIat enhances
the witE@SRibH It} 8Bthe @Qﬂeﬁﬁ&mﬂoﬁﬁdse MERbE;, of ehlitﬁlcﬁigzhmater-solubﬂlty of

i nhibitors such as drofol ate re uctase i nhi bi.t
orgamawemm\yrﬁseyq lepogrngy ﬁher?é% eSuch gthsidp geludejpyd are not limite 0,

hi
ﬁmch{)xghth%ﬁ %aah yCI Iur?gﬁ? Ghfa y@ﬁﬁaneh@?%ﬁﬁéghﬁgﬁéﬁng g ?ﬁ[&lgﬁ@
ammotniven, rir b @noppi thet is ¢Ha@eﬂ|a9@pi}y$uq-lgglcq heaelsyans pbix p-&- carboxyhc acid,
amine K%LGOSI g IKT“%]I}%X F}ﬁ'}erelﬁlég IF(? ﬁ‘m oFe cynu%feugflg;ﬂgx -dbryeglﬁlé_g ‘Sontaining

ere | atron 1n
groupd, 39(%3 |a§:oh(ﬁ5 polypisgpoigethels g thd liktd) Reprisseeative emalmpte's dnclude, but are

ude cyt ot oxic drugs .usef
not Lirgiagkle, BN Finpra LRSI @8@&?@@6&& Thept ey G RipsiseetycoD.
Sultabgg Rlgk&shalli oﬁgh&ﬁistrﬁ:g ta:hel’ bt?a)fegu%%f‘the@co&ﬂoﬁﬂdsrhre i®vn in the art.
rug may be sel ected be activated at tunor cells
See, ftnyexewp)eyBati,dals of al., Edwd’iomyp@@.mwsmm@mc% BFdYERY SYSTEMS,
speci f ¢, dri40 1.
cs SRR SE L A AR RARLASELER, PRI . 199
| igand. Exanples of this are drug | i gand conj ugat es
that are highly 30 sel ective substrates for tunor
DRUGSeci fi c enzymes, where these enzynmes are present in
the pHexdsm ct&f ast i He%ﬁ@ Fard ?l‘oﬁdf;‘(ﬁ i£the Bhrr@fBiiRhSod & part of a
generate cytotoxic [evels of free drug in the 64 WD
drug-RODB cojRgae where/thushuog by linked toa ligand through either a peptidyl, hydrazine,

or disulfide linker. The drug must possess a desired biological activity and contain a reactive

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

diagnosis, cure, mitigation, treatment, or prevention of disease in an animal such as a human.
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vicinity of the tunor. One advantage of these
tunor-specific drug-ligand conplexes is that they are
wenbteadsiie2419 adventiti ous proteases in the humanPeEUSH05/017804

Anot her advantage of the drug-ligand conplex is that

they are less toxic than the correspondi ng free drug;

additionally, the specificity of the conplex nmay

allow for |ower overall concentrations to be used

relative to the free drug 5 since the increased

specificity wll result in a higher percentage of the .
Thus, sohpiex itthes the needsdlapdctize functienal grovp, the tesm "dyed refRishe chemicals

t ot oxi c .dr.u useful Jid t f ' j .
reco gl?%%%ilo 33 d%t’lgsflla }hegig%llelgl’ntedl ata%%léag}rﬂﬁ%oj:}%%aé bgﬁ:ﬁ:gﬂ‘ &%8%%},110
PharnfBébedd et thgUaRed Sefes, @ officislNediongl KoBhulaty, 2y Syydaspplement thereof
Exemtglgtﬂ@r %g%fpgég g%%%?{ﬂ%ﬁ%%ﬂlﬁgge}% %_]S%kgéj%!:ar}:#@?(?ﬁk) gg(? 1endthe Orange Book
i ' i i Neas ed gaarabemgesntinuall

mamt%}r{]%f %I% Ilf()g_fg)&g %fl&i %F%I}g’]éﬂfr?g%lgﬁ '(PJDR) N@»‘B g fid@6ntinually
being kisdoeesdcind-derelppede juskthe pessert pefsntian pieuides thgbdese new drugs may

anal ogues, o he duocar ' - .
oo R B BT PR ST o

nmor phopief@rediastivhhlqiroumiaciedearonary phsdcondard Bmines, hydroxyls,

doxor ubi ci n, dolastatjns such as dol estati.n- .10 .

s e S Vi P St s it
thﬂfﬁd Sr SRBhAA X 11@;&& 15hAd bdFbduylid UbidFhadtional gRoups.

hydm?%E’ , ggrfst at %ﬁaEIEP (AEF , . nononet I’?’yl auristatin E
Even {oohdyiEpfersd Baneriondl eetups insluseihydieylsspripary api/ggeondary amines and

t ybul ysin i azo| [ ' 2.3 4.5.6
cabot et Rtog L3Eh TR S ey PO oS b 23 4.5 6o
more £tV fhétnalviroiisastdditiondlly desslfrimmadgive apacst,ilngmay be

. cemadoti n, el eut herobi n, t hot pexat e met hqpt.eni_n. .
incorgF B3 B ETAEUT Lcwne] GRS oF e and 1nd SepREE Sl or
disulfRtcTBikg@pt opuri ne, cytosine arabinoside, nelphalan,
| eurosi ne, |eurosideine, actinonycin, daunorubichmﬁ?%
ch the

daunor Tbe diug-ligsng gepivgate is effeetdipfer the asuahpugRsrsifor

corres%%%&o%g gﬁég %1{(1:’ eff’%mi\%o Bﬁtq{a.kfg S‘H{/eﬁlt){ IFE cBause of the ability, inherent in

oxin and podop otoxi n derivatives such
the ligad gib apaasiotethe drugtto fesicsiesdptet syteat i is afipagicilar bensfit.

t axol , _t axoter retjnoic.acid tyri,c i d, ‘o
oot yExEpak Frabmodtpbudi. brartd it Snaf pbiechit gpvgs containing
a funddo Bl gré® Foh Q¥kagdhie!the lipaid. Peloragetifiedllyl, thesy dieps inolude, for example,
provi de a functional group for conju atiﬁg to.%gf b
the erizymrarhibiiss sichige dirydiodplate reictrse HBIRIOR, SRHUYRIGAT Brthase
inhibitt?irg,lﬁﬁ‘ﬁm&e&afatbqs Hba cFJa@érF,Eglgcgs&ﬂér&%%ﬁﬂﬁorg,%e Mira¢yRline family

current 1 nvéntion inc duocarnycins and
of dr3€; the 6imca drugs, (BBinitomyeids,dheblMaByciba shedcyinterie gg@gomdes, the

preri T D At AT Lo e ifenigion nducers, and tols
conbr etpagitiaéd Mugead the baadit GiventiompiyitladstyetoxiONidgs us€ful in cancer
auristatin E, AEB, AEFP, MVAE, Tubul s'% A . . ..

therapy angrothes|small @ﬁ&@qﬁﬁqsop{@tep\ls&q golypentides {Yhtb gsited biological activity, such

as a t&gg? ?‘ﬁé‘ &l%é%nw SRR P DLdB4ted BRA fulnfod alld By d¥hRig8tidrad a tumor-
cytotoxinS of th

e present I nvent 1on are active, _?O.t ent
specific ligand. These tumor specific drug-ligand conjugates have tumor specificity arising from

the specificity of the ligand. Examples of this are drug-ligand conjugates that are highly
selective substrates for tumor specific enzymes, where these enzymes are present in the

proximity of the tumor in sufficient amounts to generate cytotoxic levels of free drug in the
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duocarnycin derivatives and CC 1065. The parent agents
are exceptionally potent antitunor antibiotics that
wdeoisvia2dibei r bi ol ogi cal effects through the PCT/US2005/017804
reversi ble, stereoelectronically controlled sequence
sel ective al kylation of DNA (Boger et al. J. Og.
Chem 55: 4499 (1990); 5 Boger et al. J. Am Chem
Soc. 112: 8961 (1990); Boger et al., J. Am Chem Soc.
113: 6645 (1991); Boger et al. J. Am Chem Soc. 115:
9872 (1993); Boger et al., Bioorg. Med. Chem Lett
vicini®: ofmgu(rmgggm adv@obege qfﬁélme tumormcnfwdwmhg@@em%ws that they

cari n cln
B
complek id thex t}d@o&a 3y deﬁlSthalmmelcbﬁ’eﬁbndmg freaﬂrugpaddgl(mallﬁ,Ohaﬂspecnﬁcﬂ:y
of the gg%l;)le%gga%g ]évx[pr e{syfreg ggg%i%%{%%}&?%}g{}? ﬁ)daceglrsrf er&aé]tVB ?{(gﬁle i drug
since B8R HsBDsleRiffcRYy W festit irfa Rlgh& pércefafétof thB3orfplekifo B present at
SRS, 5 (1)

. in which ring systemA is a nenber
the tuset gitt ed from substituted or unsubstituted aryl

substituted or unsubstituted heteroaryl and
substituted or unsubstituted heterocycl oal kyl groups.
Cytoloxpi¥pl ary 15 ring systens include phenyl and pyrrole

The synbol s E and G ar.e independen d f
subst | p&f"é@“‘biﬂr‘lgﬂﬂ%@tﬁ‘gé’? fhe e gnthW% Xg’ﬁg]é‘g Cftpﬁ?’%ag{
duoca%§éi9§£ﬂ<1t@k§ 9@65eh8Reabiiek theeeomelhaﬁ&zag OBI (B29i%g! e bond
Gare optionally joined to forma ring

teuahs@mmhm@aé@]bww]mﬁi é@b@rbaﬁ%ﬁ @alqg?l%h@a%ls& rpgfpegy-1,2,9,%a-tefra-

{
L
hydroﬁyﬂb@fopxgd]mmle4&m’)§h€;$ed amacb@cs elthe dmnaﬁnyc@sm]d CC 1065,

1S
dosoRiG RicRPRRTH FPMECs BT G BB SN UL Gy bipholine-
doxoﬁﬁfcﬁf @8lakiitins saB a@@cﬂéstatﬁhl@ sotfithetastiin, rc@]icﬂﬁ&ﬁﬂ:ﬁrﬁ néaytansine,
mbér selected from (=0, SRI". NHR' and
maytamm@ langass, DAY, augiskdini b avaRtBYER AR ER) @Pﬁlﬁi‘tgﬂE@T k‘%ﬁﬂ“f’)
mono?n%ﬁ%’l Iaﬁﬁgteﬁﬁll ¥ (MM}QE‘)P §—tb'eltlébglﬁiqle?1%ta€1'ﬁ—0@ kytbo (AEQ@S), tubulysins,

disorazole, epothilones , Paclitaxel, docetaxel, SN-38, Topotecan, rhizoxin, echinomycin,

colchicine, vinblastin, vindesine, estramustine, cemadotin, eleutherobin, methotrexate,
methopterin, dichloromethotrexate, 5-fluorouracil, 6-mercaptopurine, cytosine arabinoside,
melphalan, leurosine, leurosideine, actinomycin, daunorubicin and daunorubicin conjugates,
mitomycin C, mitomycin A, carminomycin, aminopterin, tallysomycin, podophyllotoxin and
podophyllotoxin derivatives such as etoposide or etoposide phosphate, vincristine, taxol, taxotere
retinoic acid, butyric acid, N® -acetyl spermidine, camptothecin, and their analogues. Other
known drugs may be modified in order to provide a functional group for conjugation to the linker
described herein. Such chemical modification is known in the art.

Preferred cytotoxins for use in the current invention include: duocarmycins and
CC-1065, and CCBI-based and MCBI-based analogues thereof, morpholino-doxorubicin,
cyanomorpholino-doxorubicin, dolastatin-10, combretastatin, calicheamicin, maytansine, DM-1,

auristatin E, AEB, AEFP, MMAE, Tubulysin A, Disorazole, epothilone A and epothilone B.
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WO 2005/ 112919 PCT/ US2005/ 017804 di phosphat es,
triphosphates, acyl, C(OR12 R13, C(O OR12,
WCORWsNRIARL3, P(O) (OR12)2, C(O CHRL2R13, SR12POT/US2005/017804
Si R12R13R14. The synbols R12, R13, and R14
i ndependently represent H, substituted or
unsubstituted al kyl, substituted or unsubstituted
het er oal kyl and substituted or unsubstituted aryl,
wherein R12 and R13 together with the nitrogen or
carbon atomto which they 5 are attached are
opt i onRdrtigulgrbi prefgrred cyteforing of thspresenitiayengpn are active, potent
ubstit ted
cunocafpF §orvgt S I EECE L0 BB ofehiBtre SUSHERATUGDR apitumor
antibidtihk €0 dérﬁféﬁhelﬂﬁeldg[cal effroes thfouft the rRZIe.’leblor st@eckelenanonically

i ncl ude a cleav Wi h|n ru
contro i sCSRGTCR AR AP BN [ BBt L A ameti> (1990
Boger'd: 8T Him SERBL sbaltigg:. 61 (mwh&tgei st d sl yChem. Soc. 113: 6645
substituted or unsubstitute %B Bsubstltuted or
s

(1991 Mogbrsat af. vt 4. GlarerSoarild: 9812 o8 ey doorg. Med. Chem. Lett.

2 759@%5%1%*“%9%?%&%%%?hl%%%%%?éﬁﬁé‘h%%%ﬁ R;ié‘\l@ bRt have

been dR3tbd tdRIGNREGhe BN 4kIhidn seNC¥B) & thwlnmcemmycm and itgstructural
.integer froml to 20. R15 and R16 i ndependently
Orlgmrepresent H, substituted or unsubstituted alkyl,

subst i A%ﬁ@uﬁﬂy%ﬁ’e‘l‘e@&l dshetit odthaetgemahiention probiles b uitetbxic
or unsubstitute , Substituted or unsubstituted

compdraddepiag pistrueimseecardingdo Bermiks (st i t ut ed
het er ocycl oal kyl and substituted or 15 unsubstituted
peptidyl, wherein R15 and R16 together with the
nitrogen atomt\o“Wligh they are attached are
optional |y joi ngg—Kg Rl a substituted or
unsubsti t ut ed
from4 to 6 nmenbers pt i onal | ylcongai ning two or nore
het er oat oms. One exenpl ar $ ure is aniline. R4,
R4', R5, R5', Rl11, R12—g13, RI5 and R16 optionally
contai n one or mor e x”20 Cfegveaifl e groups within their
structure. Exenplary cl eaveabl elgroups include; but %
are not limted to peptides, am no acids, hydrazines,
and. di sul fi des.

in whighgingsyyigRd 158 %ﬁﬂ??fﬁﬂscta‘f ﬁ@mtsab%?ﬁrlt?‘h Repiyted 31 ABSited or

unsub@ﬁt%?é@mteteirdlYﬁ Rhil YbstiRfeddf TR EIHIEM AN RI sy cloalkyEXatiy. Exemplary
resent or to F, H or J. In a still further

nngsmﬂenph@ﬁ@ﬁEhﬁbﬂmﬁhmﬁﬂﬂ%t | east one of R4, R4', RS,
Rife S}%h%ﬂs }?%ﬁc} BL3e indpentt R&Lﬁcﬁﬁeﬁro%l B, §1ﬁ>§t%fe‘d%r

group appropriate for conj-ugating the conpolnd
unsublstifutddeikyl, exesriphted yr mblmﬂ]mmhhqteerlea hetelRBionRS' smgmu)nd or E and

G arcptanla 9ine BIOHS R GPE SR ST BB REtArbS oG

substlhﬁy@oﬁn@@&ﬁmté&l&éfaﬁw AAalibgiaepoainsibsitutéd Iwerbey’cmalkﬁ
t he or heteroal kyl noi et One o re,of R4,

R4 R3]l he Rgnbol p@_lpprepgrgs a member q@_ag%/egrﬂfllgﬁ_)@s,qg NRs™. R¥isa
meml%eg?&y%@ctﬁgnt}? i ch I%ﬁ?\%&&ﬁﬁﬂecﬁalﬁyl éu@gtﬂﬁtteﬂ %Quﬁﬁﬁmtuted

e Idb ) support, etc.
heteroalkyl, and acyl.

The symbol R® represents a member selected from (=O), SR, NHR'! and OR!,
in which R!! is H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
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WD 2005/ 112919 PCT/ US2005/ 017804 As w Il be apparent

fromthe discussion herein, when at |east one of RI15
wandsRihigonpri ses a reactive functional grouppPCThaER005/017804

group can be a conponent of a bond between the drug

and anot her nol ecule. In an exenplary enbodi ment in

which at | east one of R15 and R16 conprises a |inkage

bet ween the drug and anot her species, at |east one of

R15 and R16 is a noiety 5 that is cleaved by an

enzynme. In a further ex ary enpodi nment t | east
diphosphas bigbbsplts. ackh CHOUR RS- ORI TC(ONR TR SoBfORDRI

124 BNoF0r mul a2 &z, 4heq s l,Sp %2 8N 14
R
substithf@ of astpstitRkd atiiyt] sRidinasdor ndepandehiidigroslkylent] eubstitwed or

s g8 RV B2 B 0 B PPl O ey

are attZORHBRL d;Ptt'Uﬁﬁgr Bn¥ll to MRS dubi@Ed BF ulsiBRREd hété8Bycloalkyl ring
eteroa fl, ubstituted or unsubstituted

systenhbavinoirgm|4da lbky¢mbena optensily MoptainkggltgRer magehetpragms. One or

D) NRLY 1 0 9 9. with the
more R o P SRRt St o g hs gy’ LT
R20 corfR*s &S add RPdee menibeistindapendatiy sélenehfrorot], salsstituted or
di scl osed herein

Th b .
msubpe G B e PO ELEY TPSHOBA G ARIREE Pl tproan
substitéag%la&!ﬁ)ﬁgubsﬁt%éﬁtﬂe&%c‘?/gloﬁlﬂiylﬁ Reldb&t, NOst KH ! Ret, atarah k)

stituted or _unsubstituted. aryl. substituted or .
OC(ONEIBE PGOUIR RAEEDBL: SR Ot RN " i GG Hs G vherein

. _het erocycl.oalkyl,is 6if i . :

nis Y DI IES Rl o lAUVEL b i o

alkyl, Bhbstigelorainoubstititatttietdnodlkhgysubstguted ot acdubstitated aryl, substituted or
optiqnally joined tq for . substituted. or .

nsubgRisR Se T e et o5 SRR b e et R syfsed o

unsubgtﬁtﬁfgﬂﬁe%tﬂi}@, YRIGE RS arft P espaihkywiB MHeaithd deg atohd taowhieh ey are
heteroatons, with the proviso 20.that when 71 if Eﬁ .

attachipd e oRtignaAlydoiRe@toaform aerbstiuiather wrayostifuterbetqypgyeloalkyl ring system

having ?ﬂég%@%e&gas,pdgﬁﬁﬁﬂ cio%&?rﬁﬁé e Rbte hbfAFoaford A é%lnglplarly

SO enconpas e groups set forth for R4 an
structit®.is ditilisss. for exanple, it is wthin the scope of the

present sinyvent ,en, ii0,pr Qw 4de C eund '

nor e o_# 1t e’_e]fu edRphg‘nyg- hgt e grcg/jc?l?qh()%ﬁ ééé@%%%ﬁ(g@r%q{slgte
cleavdaBld oigsradiiatielrstahoie Hyiembedy tloaveeble gtoups orchalef s eck not
. ring in conbination with a Ii£;§£. Moreover, in those
limited iy petitiden eEinapcids Byfdrazingsppdrdigniides. present, the

i nker féﬂr?ééstkb%e RERSER 8% &% KdR'FE used8 joiflthdWrug to a linker of the

substituent or ‘as an R17’or R18 substifuent. is a
presexstiingantiotyan dessribehhérsingfor heample tosle nif poeserisén . Hygdn R6

5 PR R P 5o R S Rt 1
R, R'CHizt R¥theds§ a@eactive group appropriate for conjugating the compound. In a further
exemplary embodiment, R* R, R°,R”, R, RZRE, R and R'® are independently selected
from H, substituted alkyl and substituted heteroalkyl and have a reactive functional group at the
free terminus of the alkyl or heteroalkyl moiety. One or more of R* R*, R’ R>, R R RS,
RY and R'® may be conjugated to another species, e.g, targeting agent, detectable label, solid

support, etc.
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68 WD 2005/112919 PCT/ US2005/ 017804 conponent of the

cycl opropane ring. The synbol X1 represents a | eaving
wgnospizueh as a hal ogen, for exanple O, Br ecTAES2008017804

conbi nations of R6 and R7 are interpreted in a manner

that does not violate the principles of chem cal

val ence. The curved line w thin the six-membered ring

indicates that the ring may have 5 one or nore degree

of unsaturation, and it may be aromatic. Thus, ring

structures such as those set forth bel ow, and rel ated

st F uctAr @il besappansitt frdm therdisosspreheseinFwhen gtdeasigyne of R~ and R

n an
compri Sreg et et by TR TR ErEq bR o R BUplcRAhe
drug aBd &ic¥Br thdl&cul. gh eh abelnyplsnylmtboﬂmhmﬂ innivhich etlleasbonerpf R and R

aryl qgr bstit t 10 s
compriped (h‘llglfaﬁﬁ etgvgéq? ’Fhlgh‘ll#q,efgq,nzll q%gthpﬁsp@ﬁlgs Fjl? teflr%][rolng 8% ﬁ@ and R'® is a moicty

thatlsgfgg\gi%l tenzn%ﬁg phenyl ring is substituted wth a CN
0X lety. In another exenplary enbgdi 5, .

the i nMelrﬁthhm epcmphame%n@dﬁomﬁoﬂﬁﬁ@SWMf@*aR sR*r%’éltI{ufé“
according to Fornul a 10 R2 RI17HN R R~ RBRA NR4
Z R5, R5 (10). Svefibodi nent, the identities
of the radical s,R3 R5, RS', R6 R7 and X are
substantial ly as‘descy bove. The synbol Zis a
menber independenidy seleqted from0O, S and NR23. The
synbol R23 represents a mtber selected fromH, (8).
substituted or_jnsuQstituted

In Formwiah dhq symbels 2R nér% 5pm9qent Qﬁ]@%%\rlg y{depggigﬂtﬁh%go?egi fom 0, S and
NRZ.] ﬂ% ﬁ&%’g%t ha R®ly F&x&@éi:ena@ﬁ yRYIRBRY 1B HORbageRld or irhsubstituted

ted or uns tituted | ower alk I, or
alkyl, SORRBitedRB unmbsﬁmteai heesmisdieyl.swbstituied of pabHiiped P%tsghstlmted or

unsubﬁgfuf}éd hetléposayy su s’upcute((ii oft L&%Lsut“@ ﬁétero’éuj:g&qﬂ%]l %Mﬂ GR8,, NR°R”,

NC(O)R', OC(O)NRY, OC(O)OR", C(O)R", SR' or OR", with the proviso that at least one

one of R'%, R, RY, or R* comprises a linker of the present invention, as disclosed herein.

The symbols R'® and R independently represent substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, 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 heteroatoms, with the proviso
that when Z! is NH, both RY and R*® are not H, and R'” is not NH,. Throughout the present
specification, the symbols R and R% also encompass the groups set forth for R*and R®. Thus,
for example, it is within the scope of the present invention to provide compounds having two or
more of the fused phenyl-heterocyclic ring systems set forth immediately above linked in series,
or a fused ring in combination with a linker. Moreover, in those embodiments in which a linker
is present, the linker may be present as an R* R*, R’ or R” substituent or as an R!7 orR"®
substituent.

RS is a single bond which is either present or absent. When Réis present, R® and

R’ are joined to form a cyclopropyl ring. R’ is CH,-X" or ~CH,-. When R” is -CH,- itis a
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69 WD 2005/112919 PCT/ US2005/017804 and R10 are
i ndependently selected fromH, substituted or
wanewsngdip ut ed al kyl and substituted or unsubsBCTUSR@E017804
heteroal kyl. The radical R2 is H, or substituted or
unsubstituted lower alkyl. It is generally preferred
that when R2 is substituted alkyl, it is other than a
perfluoroal kyl, e.g., C173 hi one enbodinent, R2 is a
substituted al kyl wherein the substitution is not a
hal ogen. In another 5 enbodingnt, R2 is
compenvstibithe tydlenfopdnkying. Ae 78kl SS dePTAKEIE, le%naq%ry% ghcjasa
p f [ t;
naloggyt P RRnplsq- 1 Br SR Hhe oA bR e A rpre i @uncr
that d6&.1@t Vioﬂ"’[é(ﬂlb%ﬁhélphybf clenyita uh]fémeyl ), 0Xoniumions,

al kyl rchlorates,. a ni oal su f.onat e st
Kyl f R OBFUEE Hemaiths (e memhs oo fed bR Ry B e ing may have
one 01( fﬁo& degteeiof LAdaBatid?O BR It &la@De abdn@siy| ahes )mng Reudti®s such as those
articul ar halogens 10 useful as IeaV|ng gr oups

set forth belisw @d ighitedpitructires, apgidm be sqope sbF eyt Her
| eaving groups_appropriate for a parficular set of
reaction coepdifions is within th&»abl lities of those

7

of skill i n)H
ADVANCED o-@r
and Sorf%o QoA

FUNCTI ONAL GR(JJPN\PREPARATI ONS, 2nd Ed| tNon, Acadenic
Press, Inc., 1983%~and Wade LG COVWPEN M OF NIC
SYNTHETI C NETHODS 15 John Wley and Sons 1980

an exefiphmesengiiiry dinedimeRt ring sptterady isr Sn’@ﬁtlél!t9d Orslu?éhb%@lted

pheny%%glgypt%g{, E%Fr%ésmbﬁe tllt%Le v&g% r{%l e m??glloﬁp Qubstituents as

set fobtR S ldefinitieak seftioPhesianin Mlemreﬂ‘eﬁédl enﬂbd)dlment thelphbnyl ring is
group is CH3. In a still further enbodinment, Rl is
substigpdpish a£m or RethesY BXREELY-20 | n yet anot her exenpl ary
enbodi qg RRe ide&idBiPaES a compound having a
|ndepende(ﬁvﬁﬁggﬁﬁ%ﬁggﬁg$§ﬁﬁht hal ogen, NH2, ONBF) s
struct@e@e2@Meve Farmawle 1802 | n one enbodi nent, the drug is
sel ected such th3£ the leaving group X1 is a nenber
sel ected fromtheygroug consisting of hal ogen,
al kyl sul fonyl, ary fonyl, and azide. In another
enbodi ment, Z ignNO IIn gerta|n enbodi nrents, Rl nay be
C2CH3 or RZ may Y©e—&HS: -addi tionally, R may be
CO2CH3, and R2 e of R4, RA'", RS or RS
may be C(O) Rlg-ar Be of R4, R4', R5 and
R5' are H Additiors ongytof R4, R4', RS
and R5' may be other t el ected fromH and
OCH3. In one enbodi nment and R5' are
menber s i ndependent |y L5 hal ogen, NH2,
Q(CH2) 2N(Me) 2 and NQ2. In a pref

¢r red enbodi nent, one
of R4, R&', R5 or R5' is (XCHZ)ZN%I\/E)Z and @®e 30

L ER N R O

substantially as described above. The symbol Z is a member independently selected from O, S

and NR?. The symbol R* represents a member selected from H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, and acyl. Each R? is independently selected.

The symbol R! represents H, substituted or unsubstituted lower alkyl, or C(O)R® or CO,R®. R%is
a member selected from substituted alkyl, unsubstituted alkyl, NR°RY, NR’NHR'! and OR’. R’,
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Br and R6 is absent. 70 WO 2005/112919
PCT/ US2005/ 017804 I n yet another exenplary
wentdiizeant , the invention provi des conmpounds Raviusgoosal7804
structure according to Formula 11 and 12: H3C t CO2CH3
H3C CO2CH3 HN XRO Ra CRa N R4 and R4\ N X Z R51 X
Z RBR1 R5 R5 (11) (12) 5 In one enbodi nent of the
Formul a above, X is preferably 0; and Zis preferably
O In another enbodinent, Z is NR23 or O.
Alternatlvely, one of R4, R4A', R5 or RS
and R &emc)equmylz selprit¢cefro &1, subsiifutedypramsigstifued aﬂi)a{ﬂ angegubstituted or
R n-Qn di ,
unsobioieE by TR fER & S Ve st wlpBliefinelBlon. 1t
genera{ @}dﬂﬁi’éﬂ, thﬁﬁﬁhen@z(ﬁ Nivs2ated whiat,af is ofkz9thas aspetﬂawt @dii}'ﬂ,reeg‘n CFs.

In onetg{%@e F &Q%as Ig} ‘i}‘]ﬂg@dgi}ﬁ{? yv[hﬁﬂnetg\g b@)@ %1 F)}E Sﬁ naot le<1¥1alogen In another

embodASHPRY st edibsialeaaldsy! , substituted het er oal kyl ,
unsubstituted hetero IkyI substi t ut ed

cycl ohves disayasedyabove, %g}@m@{e,a{ BAVARE @fygp oﬂ@qf%lrlgfaqllp@groups include,

|
but arq xho zlﬁlé{ ﬁttc? (ijlaf;g][)ggn ;angii] sufli%ﬂﬂ E‘l% atkg'toveﬁ@t ﬁg@é‘l‘fdﬂyl),
oxoniydh &ne) Al pefdhloZatess anmmﬁfoe}kai]ﬂsylf@;atmtqrs aﬂqyéﬂlmrwlfynates and
SR S B S35 R A Pifoons
useful%leavﬁé gﬁfug?@re HTey a@&BN‘@ﬁ@ﬁMtﬁ&ﬂg awhbiher leheing giolps

hree 0 ', R5 or R5' are one.

appromge fong phvicelet s pEastiomrOnditonyis Misthebthg F‘%lﬂlﬁ%gfgiﬂose 6’% gill in the
art (sef for eaIr n 'Ped MY Ja{ADQAQICEI? BrbR WHE@/H@ER@EQn@E&ﬁQh eRk Wifey and

’one nge ecte fromR4 and R5 i s
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).

In an exemplary embodiment R! is an ester moiety, such as CO,CH;. In a further
exemplary embodiment, R? is a lower alkyl group, which may be substituted or unsubstituted. A
presently preferred lower alkyl group is CHj. In a still further embodiment, R' is CO,CHs, and
R®is CHa.

In yet another exemplary embodiment, R* R*, R’ and R> are members
independently selected from H, halogen, NH,, OMe, O(CH,).N(Me), and NO;.

In one embodiment, the drug is selected such that the leaving group X'isa
member selected from the group consisting of halogen, alkylsulfonyl, arylsulfonyl, and azide. In
another embodiment, Z is O. In certain embodiments, R! may be CO,CHj3 or R? may be CHs;
additionally, R! may be CO,CHj, and R? may be CHz. One of R* R*, R’ or R* may be
C(O)R'® and the other three of R* R* R’ and R” are H. Additionally, at least one of RY, R, R’
and R> may be other than a member selected from H and OCHjz, In one embodiment, R4, R4’, R’
and R* are members independently selected from H, halogen, NHy, O(CH);N(Me), and NO,.

In a preferred embodiment, one of R*, R*, R® or R” is O(CH;),N(Me), and the
others of R*, R*, R® and R>* are H. In another embodiment, R is CH,-X" where X!is F, Cl or
Br and R® is absent.
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WD 2005/ 112919 PCT/ US2005/017804 R17 / I \ Z-1 x2

R18 wherein X2 and Z1 are nenbers independently
woeebwsatizdof rom 0, S and NR23 ; R17 and R 8 ar ePCTRISh®s5®17804

i ndependently selected fromthe group consisting of H,

substituted or unsubstituted alkyl, substituted or

unsubstituted heteroal kyl, substituted or

unsubstituted aryl, substituted or 5 unsubstituted

het eroaryl, substituted or unsubstituted

het er ocycl oaI kyl, hal ogen, NO2, NR19R2, NC(O) R19,

OC( O) NRrRY®t aeo)emjrgary@g@pmnt @@11gvenélﬁg provides compounds having

i,s. enbodi nent, n is an integer
a strue %ﬁ?c)ffq]%é%o)nﬂ]@ ang‘HF@O are i ndependent |y sel ect ed

from&GSubstituted or wunsubstituted ajkyl, sugstitut ed
3

or un Pidleed heteroal kyl, substit\t edC
unsyistiftuted aryl, substituted orynstbsti t ut ed
het er x'substituted or unsubsSgi

het erfoc 10 wherein R19 and
Rhe at om 0 which they ar®
opti onal 1\ j oin o Rorm &% ubst i tut ed
unsubsti t uged ycIoaIkyI ring syste

R19, or R20 |inks Baid dr ug to L1 i f present or Ko
F. In one preferred enbodinent, X2 is 0 and Z 2)IS O
or NR23. 151Ahother preferred structure of th§

duocar nyci nhl%ﬁéleﬂigo&ﬁneﬁpéﬂﬂié Borfaull $abdvE X UGirbifefably O; and Z is
which the ring systemA is an unsubstituted or

prefershlip S I abtemisgialne; r#ejis NiNe opPetAdiarmsiively anstafiieRt sk or R”
ul d e nai
T e

R, R“mRSr@IRé ﬁﬁ?bﬂheﬂ&t@’i@émﬁheegkosmhsﬁstm@oﬁ& WEQARE h E(@INRY”,

e YRS
unsubgtftHiQd Qiﬁz)yl SRt SES cRaldyl, Wabubsgtutdd cytidalkl, sdbsﬁﬁltda]he%oalkyl
unsubstltuted heteroalkyl substituted cycloheteroalkyl , unsubstituted cycloheteroalkyl,
substituted heteroaryl, and unsubstituted heteroaryl.

In another embodiment of the Formula above X is preferably O, Z is
preferably O, R; is preferably CO.CHs, Ry is preferably CH,-Cl, R; is preferably CHs, R is
preferably OH. Alternatively, one of R* R, R® or R> may be NHC(O)(CsH4)NH, while the
other three of R*, R¥, R® or R> are H.

In one embodiment, R* may be selected from the group consisting of:

0 0]

\\ia%2%

\| Nw,and\

0]

In yet another embodiment of the drug, one member selected from R* and R’ is:
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In this structure, R3, R6, R7, X are as descri bed
weahwsaitap Formula 7. Furthernore, Z is a nmenbeCcT/US2005/017804

selected fromO0O, S and NR23, wherein R23 is a nenber

selected fromH, substituted or unsubstituted al kyl,

substituted or unsubstituted heteroal kyl, and acyl; Rl

is H substituted or unsubstituted | ower alkyl,

C(O R8, or CO2R8, wherein R8 is 5 a nenber sel ected

from NROR10 and ORI, in which RO and R10 are nenbers

i ndependently selected from suBstituted or

unsubstituted al kyl and g ed or unsubstituted

heteroal kyl; RLl' is H ed or unsubstituted

| ower al kyl, or C(O) R4, R8 is a nenber

sel ect ed fronrNRQRlO énd OR9, 4 which R9 and R10 are

menbers independently sel ect ed fronrH substituted org
whereinrMUHE (7 tarst membérk jridepandenibibsslected e 65 Sand Msti Rutaed K% are

het ey oal d
memblR SR e T ATyl RS A S E e i ped o vy
alkyl, Sibstityede uﬁiub@tlﬂii&&)heteﬂfaﬁ(yﬁgubstmtbﬂ ounssbatisitted aryk dulstituted or

unsubstituted ] ower  al kyl ﬂsubst

ansubgiEe BEFIRIYL AL o BHEPSBFot BRI palqgen, No, NR R,
NC(O?Q@ cg(b(:aiéﬁmﬂh ed%waPOcéél)qu DRI, Q5@ W(CHYLNICH,, Tirkthis aﬁbodlment

referred %nbo |nent one of R4,

n is anRBtegersradg m;@;m VepdRAmee miependeilzrsslegied fgm wbsﬂmﬁg

o ko PRI g 8
substifiedaas iuﬁﬁfbtstltuteﬁd‘let'emaeﬁl andrsupstioved esursubsyitwedhéterocycloalkyl,

whereg]rqlglg {a{gqll and %ﬁgp QMgml?r%ée 01_?_1 t%tgfr._lglcé thlﬁy ir.% %ﬁg(‘fl%%ﬁl% i)%onally
Jomedttb FornyY MStltlutedro? Rh&SSihed %et%ﬂicﬁfclbm| 1iﬁg sy@teﬁﬂfwmg from 4 to 6
where mis an integer of 0, 1, 2,

membsysnmﬂona@hy qa(eap;al@gg Ve ogrnﬁ@,hg@o%@p% éYl'@aeup p]@ﬁﬁﬁol%“ %125%@ R15 R16
RY, ocﬁmshéj?(e Ce?g 8ﬂ{rg 16 2. RE }glfese‘ﬁ% &ftd FaH dneSrifeRed ERPAImERONPE O and Z'

npr eact’i'v ctional groups, detectable
isOot®iBé.s, and targetrng agents The synbol L4

repr es
nDPety 19?%%@$§§§%H @%@3' f%PﬁngP ngfF c?iégg'hudum
in whitf PS8 dy@t@mOA QA drs@isstitBed BieubRIttEd phemyl rn@( dfipd resfentd

substituents on the drug molecule described hereinabove for the structure of Formula 7 when the

ring system A is a pyrrole are also preferred substituents when the ring system A is an
unsubstituted or substituted phenyl ring.

For example, in a preferred embodiment, the drug (D) comprises a structure:

R7
R3 R4|
4
s 0e
X gl RS
RS
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L4 noieties include substituted al kyl, unsubstituted

al kyl, substituted aryl, unsubstituted aryl, 73 WO
waQ0s/11443919 PCT/ US2005/ 017804 substituted PCT/US2005/017804

het eroal kyl, or unsubstituted heteroal kyl, any of

which may be straight, branched, or cyclic, a

positively or negatively charged am no acid pol yner,

such as pol yl ysine or pol yargeni ne, or other polyners

such as pol yet hyl ene glycol. The synbol Q represent

any cl eavabl e I'inker ingluding, but not Iimted to,

any ofhnbmshsﬁw@pthle ﬁ@@?@%éﬁ@ﬂhﬁﬁéoﬁ?gﬁlPﬁ@éa7

Furthe[‘mﬁg{e gg 59 %%I%t Ierb s%:ﬁject%%r ?’ag&g\IRgu 'v% 1R2RERM 19K 8feSaber selected

are not ose described in
from H. sDbstitaee bf udvabstiiuted dlkﬁlé} Sybstitufd Pamerbistityed| hetﬁg@allqd,gnd acyl;

Publlca i Qn 03/ 0096743, 200 1 . .
2004/ 18154b: S"}g@ﬂtﬁg?fe‘ms“‘%%ﬁ&‘ trtlaPeEon BB AR el RS i
a mempe %%0%61%713 N VR @ D434 93k RABA Ewreﬁ’@ﬁﬁﬁhbaaﬁmbendenﬂy
cations Publication Nos. EP1243276 and

selectmaﬁom@bstmwd ofungastifuted alkylsed sphstitedorepdisttd heteroalkyl;
o o RO R FRYID bl St & pa,@' Or HORE, HBinR"s o

be sel €cti Ve b|o |cw
membBF sl fmﬂmﬁ R el R/ agﬂvlﬂe]pﬁ? andR e mr:mgers miep«fndsmly

select@%%orﬁfﬁ%él?%&tgcggr @}%ﬁ%&{ut?%&ﬁfl % t?s%.gﬁ cf(l)r Unsul gﬁ%]dqieteroalkyl
?g?brral g{Di's H Qﬁ‘rsﬁ&@iﬂit&i & Lﬂl@ﬁ&tlﬁ%ﬂ logret 4lRylfc@ hhﬂlhsm'lgted heteroalkyl or

cyanopr alkary; ard I%515\}@; of @;hqtl‘gqtqﬁlmy uzs@)ﬁ@tufﬁg%\g?rsﬁkyl or unsubstltuted
het pendently selected from0O, S and NR23; R23 is a
ee“ﬁ@ﬂﬁ sel ected from H_substituted or unsubstituted

al kyl , At babtsticbEREIRS, Rifn B tR'f hnl@dh‘hémﬁ@éf i§preseahgr to F, H,
7 acyl; RL is H substituted or unsubstituted | ower
orJ. aIkyI C(OR8, or CO2R8, 20 R1' is H, substituted or

unsubst Int éﬁ&@férﬂe@f\éﬁﬂbo@h{%{ on®6f &Y, @)‘H?&S oWRé’r ie OﬁCHS)zNQVI@)Z and the
menber ,sel'ecte rom R10 and . OR9
others of R”, R*, R ‘l; and R§j are H. In another embodunent 5191235‘ Where 18 %, Clor

Br and R® is absent.

In one embodiment, the invention provides a cytotoxic drug-ligand compound

having a structure according to the following formula:

x“{—GU};—Q——GLQ4—01

wherein the symbol L' represents a self-immolative spacer where m is an integer
0f0,1,2,3,4,5, or6.

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

The symbol L* represents a linker member, and p is 0 or 1. L* is a moiety that
imparts increased solubility or decreased aggregation properties to the conjugates. Examples of

L* moieties include substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
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menbers i ndependently selected fromH, substituted or
unsubstituted al kyl and substituted or unsubstituted
woet@riozifkyl ; R2 is H or substituted or unsubstcriustmdo17804
| ower al kyl or unsubstituted 25 heteroal kyl or cyano
or al koxy; 74 WD 2005/112919 PCT/ US2005/017804 R2 is
H, or substituted or unsubstituted | ower al kyl or
unsubstituted heteroalkyl, R3 is a nenber sel ected
fromthe group consisting of SR11, NHR11 and OR11,
wherein R11 is a nenber selected fromthe grou
substittehdtebaligl, of urpbstised heteroaldyla Py of wigchymay g% ﬁ‘irgalﬁte‘afamhed’ or
. al kyl., ;substit.ute A ' ;
eyelic, s fitely Ry Reea 3h Shfiefloatb it pol Rt dficbtlysine or

P A N (0
3 an . .
R13, dhesRelolg EPRsAény © eﬁbﬂéﬁ%ﬂf&%ﬁi"ﬁb‘ﬁ&l& bfiholitited o, any of

3 e Ut R0 QAL fi BB debdbed hadely |Othatsnfible Linleds mclude,
thepepglﬁgl&g titlflted héterloal kyl and substituted or

but aretnos itited touthose desgtibedvip &F-3i Ratert Doahd 1434P; Lhgdiafrdt ARpligqtions

. the._ nit i ke policat;
o SR SPETE T A SA PAPIC ttopi
Public&onNEUBED 03/02650 7Thad &0 OOH3403% whd Eunogeansptant Aphicatings

from4 to 6 _nenbe [ onal containin :
publcsoy b BT o PR RGBSR Rl Pl orence
Cleavabld ke dhdudl H8kseltBatledn bé Scltivsi9Rtcaval by 4 chedicdRor bivlagical
singl e bond which is either, present or absent and

en
procespambenon cRBvageSepaate e dre [ AR + SClewass aar’c%%%y%ﬁe along

r NG, af [,S.: 2 r joined in said
1hekm@g%ﬁ%%?@%?Fz?#Eﬁﬁgﬁ?ﬁﬁﬁgfﬂ1 ereF% X1 is a |eaving
gr oup, THe4ymb&UD ! reRfesemsla &g havieg thenblewingdeepitident | y
sel ected fromthe group g,consisting of H substituted
al kyl, unsubstitute&eNal Kyl, substituted aryl,
unsubstituted aryl, tituted heteroaiyl,
unsubstituted hetgyr Substi tuted
het er ocycl oal kyl , N/t utéd het erocycl oal kyl
hal ogen, NO2, NR15R { O\R15 C( O NR15R16,
OC(O OR15, C(OR 5, I5NORL5, (R15NR16, and
Q( CH2) , JNR24R25 wher ei n nM gger from1 to 20;
R15 and R16 are independegt| y sereet e
substituted or wunsubstituted al kyl, substituted or
unsubstituted heteroal kyl, substituted or
unsubst i t utwhkreiny and 2 5reandisters intlepbndentlyrssisbted ifomt @S and
,; heteroaryl, substituted or unsubstituted
NR™ het erocycl oal kyl, and substituted or unsubstituted
peptidyl, wkRrel peRbS: RdteREont Hyaibbttitediok ndubstituted alkyl,
nitrogen atomto
substituted or unsubstituted heteroalkyl, and acyl;

R! is H, substituted or unsubstituted lower alkyl, C(O)Rg, or C02R8,

RY is H, substituted or unsubstituted lower alkyl, or C(O)R®,
wherein R® is a member selected from NR°R! and OR® and R’ and R"® are
members independently selected from H, substituted or unsubstituted alkyl and substituted or

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

heteroalkyl or cyano or alkoxy;
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which they are attached are optionally joined to form
a substituted or unsubstituted heterocycloalkyl ring
weysisamiaving from4 to 6 members, optional | yPCT/US2005/017804
containing two or nore heteroatons; 30 and R24 and
R25 are independently selected from unsubstituted
al kyl, and wherein at |east one of R4, R4A', R5 and
R5' is Q(CH2) INR24R25. 75 WD 2005/112919
PCT/ US2005/ 017804 In sone enbodi nents, nis 2. In
sonme enbodi nents, R24 and R25 are net hyI In sone
embodi ment R R4, ossudsEHERY oRREIRSE R dovrer alkyRer wisybsisuted
H In some enbodi nents, R4 is CH2) 2N( CH3) 2
hetem%ﬁ R5 and R5' are H. In sone enbogi( msn% Egls)ie\ and
linker sel eCtiegmkmbdsn selﬁctehﬂfroanﬂhe\gromodssfmg SR ApEIR and

o e R o A .
unsubsﬁﬁ.lte(ﬁdlk 1R tﬁﬁte@%ete%ll%fﬂ un%‘tBttheQi H\étéfoalkﬁrl P&Ehos@hates

pre erred ment of

triphospbatbnweylgC((RR Rﬂ&@(@yg , CEINRER Eﬁ@)(o&f)pz C(O)CHR”R”’ SR™
and SiRR¥®R™, in which R RY, and R™ are members independently selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted aryl, wherein R!? and R*® together with the nitrogen or carbon atom to which they
are attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring
system having from 4 to 6 members, optionally containing two or more heteroatoms;

wherein at least one of R", R™?, and R"? links said drug to L}, if present, or
to Q,

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

R is CH,-X! or —CH,- joined in said cyclopropyl ring with R®, wherein

X! is a leaving group,

R*, R*, R® and R” are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NRPR, NC(O)R"’, OC(O)NR*R, OC(O)ORY, C(O)RY,
SR, ORY, CRY =NR16, and O(CHZ)I,NRMR25 wherein n is an integer from 1 to 20;

RY 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 Rlé 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;

and R?* and R? are independently selected from unsubstituted alkyl, and

wherein at least one of R? , R R’ and R>is O(CHZ),,NRZ“R25 )
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9 ONXZ\R25 n Yet additional preferred

enbodi nents of drug D1 are the follow ng: 76 WO
waQ05/11442919 PCT/ US2005/ 017804 X R3 C - - 2~CrCNUS20M5/017804

OX RBRNON I .. \' 0O and In another exenplary

enbodi nent of the current invention, the cytotoxic

drug 5 may by a tubulysin anal og or related conpound,

such as the conpounds described by the structure

according to Fornula 13: RL HOOC O NRI SO NN

sO R2- COHIif 0 (13). where R and R2 gre H,or a

| over Ialskyk embpdisreatsnmisg. Jaseme ambedimensobyepd R etrpipcthyl. In

O anedReke | h RHHRO ’ | Y3 bdm@BdbddiSents, R*
some ‘%‘%bé’%%ﬂéntt?’ i%tlﬁ ﬁgé’@mcer ﬁéga ezﬁ réégsr i-gge ' ’
is O(CHy);N(CH3), 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, RY, R? and R? are H.

A preferred formula for drug, D!, is the following:

\ / of W
X - \R25
n

Another preferred embodiment of drug D! is the following;

VI N W
N . \R25
n

Yet additional preferred embodiments of drug D! are the following:
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10

10 in, for exanple, PCT Publications WO 2004/ 005327
and WD 2004/ 005326. The production of tubul ysin

woaopauzeds i s descri bed in DE10008089. Met hodsPpthams20ve917804

be used to link the tubulysin to various |inkers of
the current invention are provided in the exanples.
Preferred tubulysin analogs are Tubulysin A-F. 77 WO
2005/ 112919 PCT/ US2005/ 017804 CBI Anal ogues These
particul ar conpounds are CBI anal ogues in that they

i ncorporate the 1, 2,9, 9a-

t et rahydrocycl opa[ c] benz[ e] i ndol e-4-one (CBI)
al kyl ati ng doryg al kyl ati on subunit. The
conmpounds may {b gd as drugs. Preferred drugs of the

current inventiNQ clude cytotoxic 5 drugs useful in
cancer therapy f may or may not be

conj ugated @ nkers as descri bed above.

Cyt ot oxi ¢ étugs the current invention
include, for exanple, ™ \CB

(1, 2,9, 9a- tetrahydrocy« 'kf]in?gﬂ-4-one)-b

? A : z[;Tr;a$F=4-one)-b
ased analogues and CCBI (7-cyano-
1,2,9,9a-tetra- fRQcycl o- propal c] benz[ e] -i ndol - 4- one)
- based anal ogug NI n one enbodi ment, a conpound of
the i nvention { e followng fornmula (14): R2 RZ
R R' R6 R3 Rs N-CIl \ R XZ/ R5 RS (14)
wherein X and Z deperdent|y selected fromO, S
and NR23 § ej
substitutedtor u
unsubstituted hetero- 15 R1
substituted or unsubsti} 'vO E$ or
CO2R8, R1, is H, substp bstituted } over
al kyl, or O R8, eaci”R8 i s mepéf independently
sel ect ed M om NRORL and OR9 and RO and RLO are
nmenbers i ndependently selected fromH, substituted or

unsubstituted al kyl and substi %ted or
In another exemplary embodiment o

substitute or

may by a tubulysin analog or related compound, such as the compounds described by the

structure according to Formula 13:

R%?O
o}

HOOC \W
H 0
N A3 N N
R3O0 N NJ\E)
OR, +r© O H
o)

(13).

where Ry and R, are H or a lower alkyl, or are more particularly isobutyl, ethyl,
propyl, or #-butyl and Rs 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 production of

tubulysin compounds is described in DE10008089. Methods that may be used to link the

tubulysin to various linkers of the current invention are provided in the examples. Preferred

tubulysin analogs are Tubulysin A-F.
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15

20

25

unsubstituted heteroal kyl; 20 R2 is H, substituted or

unsubstituted | ower al kyl, unsubstituted heteroal kyl,
woyersai2ap  al koxy; R2' is H, substituted or PCT/US2005/017804

unsubstituted | ower al kyl, or unsubstituted

het eroal kyl, R3 is a nenber selected fromthe group

consisting of SR11, NHR11l and OR11l, wherein R11 is a

menber sel ected fromthe group consisting of H,

substituted al kyl, unsubstituted al kyl, 25 substituted

heteroa 1, unsubstituted heteroal kyl, di phosphates,

t CBDhAaslpbadses, acyl, C(O RL2R13, ~' 78 WD 2005/112919

/ USZO 03/ Ol{]@?{]ﬁi 12 é% Eﬁ&%@e}éﬁﬁ% t%ékg’%ate the 1,2,9,9a-

tetrahy%c%loﬁ%ﬁa[c]b%ﬂﬁe]lﬂwﬂe R—bﬁe aCBI) nitkybeing domdmpe ratke'mtlloy subunit. The
sel ect ed fron1H Su%g% ted or. .unsubst.i tu

compoyndssny bg esgd 89 d‘ﬂFﬁ%u tdgbgs Wéf}g’r‘:&EFwa n inc ud% cytotoxic
drugs I?Sléﬁﬁ ﬁ%&aﬂEQQhﬁrﬁl%}ﬁ MBS Ldrhptu@bs AhY br m@y nbtle @AfighES or include

er wt e nitrogen or carbon atomto which
linkerst dselstscmbed alhavac Bytbtarie diugh nedultiv thecyurrent iBvaips Mofudeelgr example,

CBI (%i%%iﬂﬁ%t oey ﬁ%’é?}) t[CeJ% Z{ g ?4 Jf—%h%) %1 a}%ngﬁég fom%lrtg-methoxy-

1,2,9 %&é@a—ﬁﬁir&éﬁﬁip%ﬁi[c]ﬁﬁlz[eﬂmdom ngé)é)ab@imhamgucsfand§CE| (F+seano-

resent or absent res and R are
1,2,9, adp%hycirecwéﬂfmoaa[eﬁﬂl%lﬁm%@g?ﬁ PP%Q’asgad‘agﬁ“ - X1 or
We ein%bﬁﬁ?rg:n‘t 3 c%ﬁxggulfd/ S RO onMtial me%ﬂd\x’ﬁ@ ;forwﬁnw @i
I'eavi g _ group, R4, R4, R5 and R5' are

nenbers I nggpendgént |y sel ected fromthe group
consi sting of splbstituted al kyl, unsubstituted
al kyl, substi dearyl, unsubstltuted aryl ,
substitut €4 hegeXdaryl, unsubstitut ed heteroaryl,

substi tuted h4: wCl oal kyl, unsubstituted
heterocyclé% 2l ogen, , NR15R16, NC(O) R15,
OC( O) NR15R16, OC( 5, SR15, OCR15,

CR15=NR16, and 15X ,} 4R25 wherein n is an
integer from1l to 20, %re erably, nis an |nteger from
2 to 6; RI15 and R16 are ﬁﬁdependently sel ectléd from

TR et arare ity cle i G Y IO UR RS R

memblePSdReddi fidih B s@fsﬂ’cutecﬁdibﬁﬁﬂﬁstim&d afieyl, substiniosd bt witsglbtituted
heteroaryl substituted or unsubstituted
hﬂﬂﬁﬁ@ﬁbﬁ@@?@1oalkyl and substituted or unsubstituted

PRPLJ 14 Ydubstitned 6t ﬁlsﬁ’asilt@t@@ 10%6 aﬂ@g el ORE, vi CO,1he

nltrogen atomto are 20 attac ed are

om‘ iio Hasubgtifutsdree @nwsﬁ@mlgww@g@,, qr lﬁ(@()j{ or

BT L TURLRBLL RN A R 8 R o
memﬂéﬁ{ i8d&pRh By selected from H, substituted or unsubstituted alkyl and substituted or
unsubstituted heteroalkyl;

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

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

R? is a member selected from the group consisting of SR, NHR" and 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)R12R13,
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15

20

25

30

and R24 and R25 are independently selected from
unsubstituted al kyl, and wherein at |east one of R4
we20s/1R1and RS is Q(CH2)' INR24R25. As di scusBem/Us2005/017804
above, X1 may be a | eaving group. Useful |eaving
groups include, but are 25 not limted to, halogens,
azi des, sulfonic esters (e.g., alkylsulfonyl,
aryl sul fonyl), oxoniumions, alkyl perchlorates,
anhn?Pioalkaneéulfonate esters, al kyl fluorosul fonates
an uorinate coppounds triflate
C(O)ORﬂﬁeﬁ(DéNBs ?u PERNOR 9%?@%%‘1313&&&%% %&Ré?: in which R,
@gens efu
R, anl AEHReet HpRBger PR MR B Ruled o naBClcHed als
substit@farod nﬁmgtﬁun‘ea hetaroafikat andcxmbartmsé pr udsubgitated aryl, or R' and R
conditions is within the

ogeihprivih beaittoeed abearpit D oMby R A AR

sub stlmhgsu@HEMe§ﬁa¥ro c%ﬂgal e stehHARinVtoRy 4 86l mSaAbdSss, optionally
1992; Sandl er ar NI'C FUNCTI ONAL GROUP
cmﬂmﬁﬁEPmRNﬂmyﬁiﬂQWMamﬁlt|on, Acadenic 79 WD 2005/112919

R B A 20 R S o

johmd&ﬂ@xﬁan@mkiﬁaﬁﬂnngnmdone enbodi nents, R4, R4', R5, and

ng gar g é%vénd@%{%?m I1 Sel eCt e‘%&; }E'remX is a leaving

grou ppnbodlnents at | east one of R4 R4' 5 R5 and R5' |s

q 2N( Me In some enbodi ment f R4, R4
S}Qz ggsan CRIE) e S depradeny Sgkﬁéazmg’f thPeA%m“RZE‘mSl%‘éBlg of H,

substi %@?%N%ﬁ)% ?tutéd]dﬂ%ﬂh&%ﬁgﬂgg gfﬁelfﬁtsgorsgﬁﬁled aﬁ%l gubstltuted heteroaryl,
unsubaffamduhmeml SBstitsteChiensty bk, Dbubssited IgteragycBrallghdhalogen,

o 052 BREkE, RINER SRR b2, SLPIORS e o

O(CH%ﬁER?R@-?wﬁér@ilmntmn intdbeOfrompl t@@DSpﬁfdrerhgy afis hmimmnfmm 2 to 6;
a su on

oemdr]ég neLs 1n@@elpd¥:11tsl’gg %?g/ an s z] de L1 ﬂ:gﬁ‘fuéed %(yl
substllttﬁn%(f‘zg &Qub%ﬁfﬁ?eggm%gm %ﬁstm?&e@ iju@su%tﬁutgﬁ afyl) sG6yiRuted or

nmet hyl, or cyano and Rl, R', and
unsubRutedheterdarylnsubstituted me@@b stivied hetp@cyq]palk)dggandéﬁ gst@ed or

n o] &
g B SRR L Bl S .8 i
attachd@ 8RS dpaeahIlygbiavd toﬁfoﬁﬁ afsebstiarded anmsbiastifused hdeoguhpbyhtng system

of Formula (14) is the follow '
havingfrom 4 to 6 members optlonaﬁly contallncl)ng tv&go or morR%eteroat(Jms R

and R?* and R? are independently selected from unsubstituted alkyl, and

wherein at least one of R* , R4’, R’ and R is O(CH;;)HNRZ"R25 .

As discussed above, X! may be a leaving group. Useful leaving groups include, but are
not limited to, halogens, azides, sulfonic esters (e.g., élkylsulfonyl, arylsulfonyl), oxonium ions,
alkyl perchlorates, ammonioalkanesulfonate esters, alkylfluorosulfonates and fluorinated
compounds (e.g., triflates, nonaflates, tresylates) and the like. Particular halogens useful as
leaving groups are F, Cl and Br. The choice of these and other leaving groups appropriate for a
particular set of reaction conditions is within the abilities of those of skill in the art (see, for
example, March J, ADVANCED ORGANIC CHEMISTRY, 2nd Edition, John Wiley and Sons, 1992;
Sandler SR, Karo W, ORGANIC FUNCTIONAL GROUP PREPARATIONS, 2nd Edition, Academic
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OFW R N\ 24 pNR \/ R5 X Zn Another

preferred enbodi ment for the conpound of Fornula (14)
woOodashe2919! | owi ng: 80 WO 2005/ 112919 PCT/ US2006F@%718417804

R R" R RI'" RBRNR4 ON \RS5 X Zn Yet

addi ti onal preferred enbodi nents for the conpound of

;oksrmla (14) are the following: ON X R3 NON 0 O\

Press, Inc., 1983; and Wade LG, COMPENDIUM OF ORGANIC SYNTHETIC METHODS, John Wiley
and Sons, 1980).

In some embodiments, RY, R, R, and R>’ are members independently selected from H,
halogen, NH,, OMe, O(CHz);N(Me), and NO,. In some embodiments, at least one of R*, RY,

5 R’ and R> is O(CH,);N(Me),. In some embodiments, one of R* R¥, R’ or R” is

O(CH,),N(Me), and the others of R* R*, R’ and R” are H. In other embodiments, R*is
O(CH,),N(Me), and R*’, R’ and R> are H.

In some embodiments, R’ is CH,-X" where X! is F, Cl or Br and R® is absent. In some
embodiments, the drug is selected such that the leaving group X! is a member selected from the

10  group consisting of halogen, alkylsulfonyl, arylsulfonyl, and azide. In some embodiments, X' is

Clor Br.

In some embodiments, Z is O. In some embodiments, X and Z are O.

In some embodiments, R? is H, methyl, or cyano and RY, R, and R* are H. In some
embodiments, R, RY, RZ, and R? are H. In some embodiments, R, RY, and R? are H.

15 In some embodiments, R is a reactive group as described below.

A preferred formula for the compound of Formula (14) is the following:
Ro

N R24
/ o[ I
X - \R25
n

Another preferred embodiment for the compound of Formula (14) is the following:
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10

NON 5 and O O Preferred Duocarnycin and CBI

Conj ugat es The peptide, hydrazine or disulfide |linkers
wohodshe29imvent i on can be used in conjugates 10CT/US2005/017804

cont ai ni ng duocarnycin or CBI anal ogs as cytotoxic

agents. Preferred conjugates of the invention are

described in further detail below Unless otherw se

i ndi cated, substituents are 81 WD 2005/112919

PCT/ US2005/ 017804 defined as set forth above in the

sections regarding cytotOX|ns peptide |inkers,

hydrazine |inkers andRdisulfide |inkers. A Peptide

Li nker Conju ag%@ 5{n a preferred enbodi nent, the

i nvention providesja peptige |inker conjugate haV|ng

the structure: 1./130 ¢CRCH3 X1 R4' R4 Ka R24 0 HN |

Cl /I \ s X&' -N O-N~/ ~ N ONR P1 0O24y

R5 X 10 or x R4 ‘ 6" L4 ~-~AAL -N/ \ O N

~~ N(r) N:J B9 CHIR4 Z R5 wherein X1

Is a hal ogen; XIS Anedber selected from0O, S and

NR23; 15 R23 is a nenber

or unsubstituted al kyl,

het er oal kyl , and acyl; ang

menber s |ndependently seKect ed

Yet additional preferred embodiments for the compound of Formula (14) are the

following:

X1
R3
\ / o A
\/
O O \
X1
R3
N N/
T
and (@) @)

Preferred Duocarmycin and CBI Conjugates

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

81



consisting of H substituted al kyl, unsubstituted
al kyl, substituted aryl, unsubstituted aryl,
weubsstiizaap ed het eroaryl, unsubstituted heter oaPgijus2005/017804

substituted heterocycl oal kyl, unsubstituted 20

het er ocycl oal kyl , hal ogen, NO2, NR15R16, NC(O) R15,

OC(O) NR15R16, OC(O) OR15, C(O R15, OR15, and

O CH2) NN( CH3) 2 wherein 82 WD 2005/112919

PCT/ US2005/ 017804 n is an integer from1l to 20; and

R15 and R16 are independently selected fromH, o
defined ahst Fdrtitabdveoin the sestibet iepartiog catokauins, pemside linkeradrydrazine linkers

.u stituted heteroal kyl, substituted or
anddli?ﬂé‘f?ﬂé‘{lﬁefsut ed aryl, substituted or unsubstituted

het eroaryl, and substituted or unsubstituted, wherein

R15 and R16 5 together with the nitrogen atomto which

Peniide Laniees SIQBIILZACS optionally joined to forma
5 substituted or unsubstituted heterocycl oal kyl ring
system having from4 to 6 nmenbers, optionally i
clort mefeirad embodimentyBrednyration proisies 2 PRRile|linkpr Gopjjgate having the
exanpl es of such conjugates include the follow ng
SUUClEy yctures: NHz COMe OO O- XI NNONO a-0 Y NI

XONO OO1\ ON ONNGo M IO 00 X1 /\ViNY NN
\'1 10l NOO N-\~NJ\ONO1 O/ 1\ 0O-"-ii

xi—fLiHan) i/

10 or

wherein X' is a halogen;
X is a member selected from O, S and NR%:
15 R? is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl; and
R*, R*, R’ and R” are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
20  heterocycloalkyl, halogen, NO,, NR'*R'®, NC(O)R", OC(O)NR"*R'¢, OC(O)OR", C(O)RY,
ORY, and O(CH,),N(CH;),

wherein
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Olol N/ I'l "O NO\ ONNNJN\ON\ O1-- N~ 0O,

I ONINCOR2Me 1o 00-_ XL Ab ON OOYNN-O N O Owe
wWa 2005111291 O NH2 CO2Me 0 O X Ab '-r~_I1"~" N PCNU3RMsAI7804
1 ONOIl OYNN\xO NO 1 mN OO0 83 W 2005/112919

PCT/ US2005/ 017804 OY N 4N CO2Me 0 O X1 AbJ~-N-" N-A
NNi ONOXN"NI NOO "N 0O Of, N4 N

n is an integer from 1 to 20; and
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 R and R'¢
5  together with the nitrogen atom to which they are attached are optionally j oined 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:

H,

N
o Q o — __/X1
Abw\)j\u’\/o\/\o/\/o\/\o’\)j\n’\/”\;)\n N\©\/ | o N :
;\ o O AN~ )l\ o

OYN
N
a 0 o
AbWW\)LN/\/O\/\O/\/O\/\O/\)j\N/\/N\:)]\N N\©\/ | )OJ\ N
/:\ o O N\/\N N
e

10 ST

NH,

CO,Me

o} Q o} — —X
AbW\)'\N/\/O\/\O/\/O\/\O/\)j\N/\/N\:)I\N N\©\/ | o N. B
A 0 o\n/N\/\N/lko N

8 | p MD/O\/\'?/
o
CO,Me
— X!

O, N
ﬁ/
N
o} o} o]
Ab M\AN/\/O\/\O/\/O\/\O/\)I\N/\/N\:)LN N\©\/ | N
A o] O\",N
o]

(o]

NH,

o) 0 — X
= 0 0N~y Ron

o<
@)
é
O
S
A
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OO0 ~x1 AbJ'J~- NNNANNi OnOIl O/N"NxONOOi 1
~N 0 Oi and NH2 0 Ol AbN.~N 4N, O n O O NN\xO N O
wo2sh119N 5 wherein XI is O or Br; and whererms2ms/o17804

is an anti body, or fragnent thereof. In another

preferred enbodi nent, the invention provides a

conjugate having the structure: H3COR2C CH3 X4 L4 Hlc
HL31 o NHX1T - IpNH \ 1 NR3 Z 10 X or 84 W

2005/ 112919 PCT/ US2005/ 017804 X4 La HAALNHL3I HN1 ' R3

z X wherein X1 is a leaving group; Z and X are

menber s i ndependent I%é‘el ected fromO, S and NR23,

N CO,Me
0 0 N <X
Ab s I~ N ;)LN N@\/ | ,lol\ 3
© O o N
0)
YN
N
O o <X
Abw"le’\/N!"\N(r[N@\, P % \
=. O O‘rrN\/\N’U‘o N o
| 4 S
© AT
and
NH,
0 0 <X
Ab'\N‘\/”\N/\/N\;)LN N\@\/ | o % 3
. O O N~ Yo N
o
| 4 _
0 LT
]
5
wherein X' is Cl or Br;
and wherein Ab is an antibody, or fragment thereof.
In another preferred embodiment, the invention provides a conjugate having the structure:
| 1_ * 31\N
4 4 AA N—L
X 4L |p [} H Qo H
Z
10 X

or
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10

15

20

5 wherein R23 is a nenber selected fromH, substituted

or unsubstituted al kyl, substituted or unsubstituted
woeberiozikyl , and acyl; and R3 is sel ected froRCTIS2005/017804

group consisting of H substituted al kyl,

unsubstituted al kyl, substituted aryl, unsubstituted

aryl, substituted heteroaryl, unsubstituted

het eroaryl, substituted heterocycloal kyl,

unsubstituted heterocycl oal kyl, hal ogen, NO2, NRL15R16,

NC(O) R15, 10 OC(O) NR15R16, OC(O) OR15, C(O)R15, ORI 5,

and C(CHQ)nN(CHB)Z wherein n is an iateger fre to

20; Ri15 pendent |y se Bhgd fro

subst ¢ b or psu stli t e, al kyl,

unsubst i t ut &d het er oal kyl , sub

unsubstituted aryl, 15 subst' 2 ut ed

het eroaryl, and substituted or S\t i [

R15 and R16 together with the nitr@jen iton1to whi ch

they are attached are optionally joinedxo forma

substituted or unsubstituted heterocycl oal kyl ring

systen1having from4 to 6 nmenbers, optionally

cg%&%Ppkng ég &@ﬁe het eroatons. Non-limting

exanpl es of SUC ugates include the fol].ow ng

S Zrand Olire suembiets 1ﬁdep‘5®len@y selegtedfrem),:§ ¢ndINRTG t - Val

16N ON.N O 5/1 /
Lo e B85, A0S HEAN PR ARAOAT Ryt
substituted br\nklibsBtuted 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, NRPR!S, NC(ORY,
OC(O)NRR'®, OC(0)OR", C(O)R", OR", and O(CH,):N(CHs),
wherein
n is an integer from 1 to 20;

15 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
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:

0]

HN—Cit—ValM\wva
b
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10

O I nSC HNCit-Val-(PEGAb O 4HDb NONIN NNOH

0 C-d J HNGt-Val-(PEGINb Ab 04 NOO 5NO
wanwsH3mICA?CH3 0 G b Ab HN-Git-Val - (PEG b PRIT)US2005/017804
OHN/ 4 JNONO N O 10 wherein each b is

i ndependently an integer fromO to 20, and Ab is an

anti body, or fragnent thereof. 86 WO 2005/112919

PCT/ US2005/ 017804 I n yet other preferred enbodi nents,
the invention provides a peptide |linker conjugate
selected fromthe follow ng structures: OH )---INN

COZCHg

0
Hzfj HN—Cit—VaI—(PEG%NMb\W Ab
ﬁQ H
o

N—Clt-—VaI— PEG)\ MW

I,I//

l,,/l

~ A Dr@

0]
° S A
2 : Ab
HN—Clt—VaI—-(PEG4 SHN A

o -

HaC CO,CHs
; o
—_— —~
§ HN— Cit—Vai—(PEG }/H;HN S Ab

ALK 'Qy@ |

wherein each b is independently an integer from 0 to 20, and Ab is an antibody, or fragment

thereof.
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Co02Me X1 H_ OHHNO HN NH (

~NONONH2 HND 0 OOAb OHHN k"~
wQQaigH 121NN HN H - fO OO0 0 r I
NH2 HV. OAb OHH X1 NHHO HN
HNO rNONONH2 HN\~ i v OOO
HN-~/NH\ / X1 0 HNY-\oH ON O

In yet other preferred embodiments, the invention provides a peptide linker conjugate

J

selected from the following structures:
o
k/(ﬁ

oy 3? P

/N o

HN—[Q/NWI
H COMe Q HNFO —/—OJ
I %EC f g

Ab

NJ\ o)
- @ 0 o Hz HNj
OA\w-mAb
% ﬁ f "
e

and

Jb%\( w
mijf 9 R

N o " .
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O rNN/ OHN~O'l 00 NH2 HNV 5 p-1-J, wAb 87 WO

2005/ 112919 PCT/ US2005/ 017804 wherein Xl is O or Br,
wanwsAh2913 an anti body, or fragnment thereof. | RCSiSkd05/017804

ot her enbodi nents, the invention provides a peptide

I i nker conjugate selected fromthe foll ow ng

structures: 5 NHCON.. OOO-XI N-\iNJ-NNi OAIN

NO~~0I1 OUN_ Nxo NO OONNOYN NCON. 00O
X1 0 Ab--A N ., 00 _ \o™JL.-NNJLNMNMN O NON\ Ni O
ONOO NHz CO Me ~XI Ab, NNNI I 1O NOHO

whereil Y \is §1 06BY, agd Bb iggrgantibody, or fragment thereof.

In still other embodiments, the invention provides a peptide linker conjugate selected

from the following structures:

5
/{ CO,Me
= —X!
Ab«w)]\N/\/ O™~ N/\/N\)L \©\/ \/\N : N )
COMe
o o o X
Ab«win/\/o\/\o/\/ O\/\O/\)LNNN\i)LNéN\Q\/ ] 8"
P o] OTN\/\N)LO N o _
| O)’\(/D/ \/\'il
O
CO,Me
o 0 — X
Ab““/?j\N/\/o\/\o/\/o\/\o/\/u\N/\/N\._)j\N N\©\/ | o {
A 0 O\H/N\/\N/U\ N
| )\(/D/O\/\N/
o] o |
and
N COMe
o) o 0 — — X!
Ab%“)J\N/\/O\/\O/\/O\/\O/\)J\N/\/N\-_)LN N\©\/
A 0 o N\/\N/U\O N
| i OMe
e}
10 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 the
following structure:
15
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OYN NCaZzmve 10014 ~ X1 Al ~~

[LNM~O-\Oni O~/\ON'iN\/~-N NI | ON O -Y'1 -NJLO NI
WO 2012910 O wherein X1 is G or Br, and Ab PeTAIS2005/017804
anti body, or fragnment thereof. In still other

enbodi nents, the invention provides a peptide |inker
conjugate having the follow ng structure: 15 H3C
CRCH3 1 ,X OCH3 HN AbN~A/\ N ONH\/~ N/ ONHH
HYNOO O4 CH3 OO CH3 O 88 WO 2005/112919
PCT/ US2005/ 017804 wherein XI is O or Br, and Ab is
an anti body or fragnent thereof. B. Hydrazi ne Linker
Capj.ugat e 5. LA HRRE, the invention
Whef“g?@# gigf %r’ﬁ%?‘gﬁﬁlg&ﬁfb%é%rgp%gggg%ggt e an ng the
Sstructure: H3C C02CH3 XI R4 X (R24)3C R24 R24R24 R24

RRAR2Z4 O HNA)p L R24R2410N NNNOC
B. Hvdrazine LinKer Conjugates

5
In a preferred embodiment, the invention provides a hydrazine linker conjugate having
the structure:
CO,CH
HaC, 23 1
24 HN o R*
i (R™)sC R24 R24Rz4 R24 R24R24 O 72 l
\(L ) 41 \ J\O . N ]
R24R2 R24Rz4 IIQ24 -z 5
X
10
In another preferred embodiment, the invention provides a hydrazine linker conjugate
having the structure:
CHj R24 R24R24 O
KN
R24
15 and
‘34' R*
X, o CHg R24 R24 R24 0 g
(L }P ; ; I 3 /\ AN 5
\
R* R24 / R24 ks
In yet other preferred embodiments, the invention provides a hydrazine linker conjugate
having structure selected from:
20
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N 00 RARR4 R4 Z R5 X 10 In another preferred
enbodi nent, the invention provides a hydrazine |inker

woamsugztie having the structure: H3C CO2CH3 XPCRASEMS/017804
4 X0 CH3 R4 RR4R24 0 HN L4 3 "NN-OIN RS’ R24 R24 0O
R24 Z R5 X 15 and X1 F29° R4 CH3 R24 R24 R24 0 X4
(4p 3ONNI ONRY R24 R24 0 R4 )r z RB X In yet
ot her preferred enbodi nents, the invention provides a
hydrazi ne |inker conjugate having structure sel ected
from 20 89 WD 2005/112919 PCT/ US2005/ 017804 H3C
CORCH3 X1 - i TN\ O X4 H3C | H3C CH3CH3 OHN PEG)p 2
O \ NN3 NN-ON O R24 R24 0 ; CH.EH, N

(PEG O)\ aCHs }?/\,D //Q
Rz“ R24 CH3

CO,CH,

S %@ @
R24R24 CHa

and

HsC |H30 30H3 %
\(PEG \W/ O/L CH3 D //Q

R 24

/X1 _/_N

Hs Hch c

(PECF—JU(]/

2424
RER o CH3

wherein PEG is a polyethylene glycol moiety and X! is Cl or Br.

In still other preferred embodiments, the invention provides a hydrazine linker conjugate

10  selected from the following structures:

CO,Me
Ab O SO A0 | %ﬁ>
1 SRSARE e cUPSH N
0
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H3C CO2CH3 / X p_J--N\ X4 p CH3 HH3C CH30 HN 10 PEq,

Rz"aRz4 /\~ NNNO N~p\ / OCH3 0 and I \ ~ X1
wO2005/11249H3C | H3C CH H3 p nPEG p O\ N p | AN PCTAISDN05/017804

R4 R4 ~00CH3 01 \ / X1 OJ Xa p CH3 HH3C~(CH3p

CEP R3 NNW\\N-O p~ O CH3 0 5 wherein PEGis a

pol yet hyl ene gl ycol noiety and X1 is O or Br. In

still other preferred enbodi nents, the invention

provi des a hydrazine |inker conjugate 10 selected

fromthe follow ng structures: CO2Me X1 NH O - i

i ~0~0~0~0~0 N'1 )tl p Nl o Npl ONo OO 90V\D

2005/ 112919 PCT/ US2005/ 017804 CO2Me Gozl‘ﬁb O\I N Tf
NCONOAb 0 0 00O O N CO2M X N
(@

s
> ,-N
Abw'“\/\o/\/o\/\o/\/o\/\o (0]

coMe xt
Ab o OO
"-».n/\/ \/\o/\/ O \©\fN’N\ﬂ)< /U\%E»

0
_ COzMe/X1
| iN \
/@/I\\N.N\n/\l}l o N

and

(0]
Ab,v\l"u\/\o/\/o\/\o/\/o\/\o

10  wherein X is Cl or Br, and Ab is an antibody, or fragment thereof.

In yet another preferred embodiment, there is a hydrazine linker conjugate selected from

‘<—\O—/—O O HN‘<WAb

0

the following structures:
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Ab ONH\ O 01 OO/ NNNOI / NOI ~~/ 500
and COZMe X1 O N/ N NNOONI\ Ol--\N Ab o 0O
wO0-2003/113Q9wherein X1 is G or Br, and Ab is anPCT/US2005/017804
anti body, or fragnment thereof. In yet another

preferred enbodi nent, there is a hydrazine |inker
conjugate selected from the followng structures: O

Ab /C ~N~O~ ~--~ O HN- NOO ONNOON H /N

and 91 WD 2005/112919 PCT/ US2005/017804 O O ~~ Ab , Br
HN-O~- ~- 1 ~OHNNOO =ON ON CN

O O — Ab
HN—<—\O—/_ /g HN4<MA
N/ 0 o)

C. Disulfide Linker Conjugates

In a preferred embodiment, the invention provides a disulfide linker conjugate having the

" structure:

10  and

I ,
Rz /“\ AN
R24 R24 \N 0o N
S
7~ /
X4"€L4 o & | X
\ \
Ka
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H C. D sulfide Linker Conjugates 5 In a preferred

enbodi nent, the invention provides a disulfide |inker
woamsugatie havi ng the structure: H3C CO2CH3 Xec#/uR2ddsio17804

R4 OIl '/ 5 R4 R4 RI2-NNON\ R ,S X ZR5

X4+- S P Ka 10 and X1 4 O5. R12~N0O N R 41R 14RRl

R24 R24 X X4- L4 1P Ka 92 WD 2005/112919

PCT/ US2005/ 017804 Non-limting exanples of such

structures include the follow ng: H3C CO2CH3 X1 OHN

O 0 NOON1

Non-limiting examples of such structures include the following:
H.C CO,CH,4 1
3 _ \/ X
N OMe
NN | D
\N)]\ o AN N /
o

Q H_H
Ab : o\/sm)l\)%,s@ I

5
HC,  COCHy  x
— —~
s OMe
BN
o ~ )J\ n N /
H_ CH, Yo
AbWO\/}NMS/S@ 5
4H
o H
HaC CO,CH, 1
— X
s OMe
L
~ N N /
(@)
| v
O 2
HC, fOCHs o
— —
S OMe
SOR
i r!l s )I/\O
i doghen Ay
55 ’
H,C CO,CHj; X1
— —
s OMe
L0
~ )J\ N N /
Q | HG H N 0 )I/\O
N .S
AbMo/\g’ s o)
0]
10 and
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HH~10 Abp » ~0~ N~~s's 0 0 4H 5 H3C CO2CH3 X1 HN

Ok 0"\ Il "ONO Ab,"(*vy\ o~ NCHS No ~0 Il 4H\
wolRWsGDAEH3 X1 HN Ove O 'k 1ON O H3C CH3 N OrATWS)(05917804
b 4HS OO0 H3C CO2CH3 X1 OHN - Ov Q\ / O ( N-O Tl

O Ab~"0-4N ~~s's 0 5 0 HBC CO2CH3 X1 0O HN Ow 10O
NAON-J HBCH~O Ab, ' v ~Co' -4 Ss 050

HaC CO,CH;, 1
— \/X
N OMe
I Se®
o SN0 N
o
@)

|HsC CHs
o)

wherein X! is Cl or Br, and Ab is an antibody, or fragment thereof.

5 LIGANDS
The ligands of the current invention are depicted as «X*_ In this invention, X"
represents a member selected from the group consisting of protected reactive functional groups,
unprotected reactive functional groups, detectable labels, and targeting agents. Preferred ligands
are targeting agents, such as antibodies and fragments thereof.
10 In a preferred embodiment, the group X* can be described as a member selected from
R?, COOR?, C(O)NR*, and C(O)NNR® wherein R? is a member selected from substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or unsubstituted

heteroaryl. In yet another exemplary embodiment, R? is a member selected from H; OH;

NHNH,;
O o o,
@ Now - O_(
Sy s\ 3 N7 Naiky
o o

30
15 R
wherein R represents substituted or unsubstituted alkyl terminated with a
reactive functional group, substituted or unsubstituted heteroaryl terminated with a functional
group. The above structures act as reactive protective groups that can be reacted with, for
20  example, a side chain of an amino acid of a targeting agent, such as an antibody, to thereby link

the targeting agent to the linker-drug moiety.
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10 and 93 WD 2005/112919 PCT/ US2005/ 017804 H3C CO2
CH3 1 IOAIN_ Ov N-O\ ["~N\ O HBC CH3 ~0 S 45 |~x
wohersaiizeiXl is G or Br, and Ab is an anti bodypPCcoms2005/017804

fragnent thereof. 5 LIGANDS The |igands of the

current invention are depicted as "X4". In this

invention, X4 represents a nenber selected fromthe

group consisting of protected reactive functiona

groups, unprotected reactive functional groups,

detectabl e | abels, and targeting agents. Preferred
TargetingiAgelsts are targeti ng agents, such as antibodies and

frag gegbfﬁlé%{%ﬁ'brﬁﬁf nd %?[ Logl J@ o@ﬁ%fﬁ{ré'nﬁgn exbdi @A o tatdeing agents

grou as a nenber selected from

that seBZﬁvelﬁﬂE]REBa p@(l@)dmgz,ellamrga@@)eg\imgthmb@dm Exmgaqﬁargetmg

e R L T

saccha?idBS bhduouRd, A tﬂ@ﬁk@ﬁé rdcab@ded 151&11@510 addydre ubafulyveithout limitation in

anot her exenpl ary enbodi ment, R29 a ne
practicingiiye presem: 11?\'1%&1.1,“%20‘[}1@ ’@rgeﬁng agents 1R|clude aglg nb cor%%lt)grg:s%at do not

includé F}%(e\é fic r%g’lfzéﬂlé} rgcggg]&[?‘ﬁ’qﬁ(;tﬁé el n{a%fﬂiﬁﬁ@dﬁle% sBdPStJolyéBlene

nsu termnated Wt reactive
glycolj pobys aaahaidegpcdyqumns utbsls andithedikorwhipls @Ebbmpieg‘tﬂérdnass to the

cytoto&go&rgggr 18@{133 Itﬂggel:’]caia? dng\é\g th Bfl:’l nﬁarln%? eitlgge gfjtﬂe c‘#ateoxm e.g.,
Saumqﬁﬁﬂﬁgan be reacted wth, for 20 exanple a S|de chai n
an amno acid of_ a targ%Flng agent,. such as

ontih olapin exemplyBy ByOdTARG e Y pUTRIPYIYES LGURP Py plreg o
oo AT ELRS BB Pt o s,
peptidajidctiy Bz@bhandﬁsnu}:ﬂent mad pny eombinatianghergel. |Raykesdo f,:g:mplary
conjugates%%tthe IHvegoh a1$e set forth in the Schemes above.

Biomolecules useful in practicing the present invention can be derived from any
source. The biomolecules can be isolated from natural sources or can be produced by synthetic
methods. Proteins can be natural proteins or mutated proteins. Mutations can be effected by
chemical mutagenesis, site-directed mutagenesis or other means of inducing mutations known to
those of skill in the art. Proteins useful in practicing the instant invention include, for example,
enzymes, antigens, antibodies and receptors. Antibodies can be either polyclonal or monoclonal,
but most preferably are monoclonal. Peptides and nucleic acids can be isolated from natural
sources or can be wholly or partially synthetic in origin.

In a preferred embodiment, the targeting agent is an antibody, or antibody
fragment, that is selected based on its specificity for an antigen expressed on a target cell, or at a
target site, of interest. A wide variety of tumor-specific or other disease-specific antigens have
been identified and antibodies to those antigens have been used or proposed for use in the
treatment of such tumors or other diseases. The antibodies that are known in the art can be used
in the conjugates of the invention, in particular for the treatment of the disease with which the
target antigen is associated. Non-limiting examples of target antigens (and their associated
diseases) to which an antibody-linker-drug conjugate of the invention can be targeted include:

Her2 (breast cancer), CD20 (lymphomas), EGFR (solid tumors), CD22 (lymphomas, including
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that selectively deliver a payload to a cell, organ or

regi on of the body. Exenplary targeting agents such
weao@ntededi es (e.g., chineric, humani zed and RaWAR2005/017804

| igands for receptors, lectins, 5 saccharides,

anti bodies, and the |like are recognized in the art and

are useful without limtation in practicing the

present invention. O her targeting agents include a

cl ass of conpounds that do not include specific

nmol ecul ar recognition notifs include nmacro

no)
non—Hsdgldnn atyrmdiop(a@,t@@ﬁb@érongq ly@@h(’cyhﬁéﬂ g@% }}jécute myelogenous

d
leuker&s ,%ﬂﬂ (] Wﬁg%a% %?ﬁ?kﬂl%a él dslé?Se%\Qﬁql& g{g\dﬁg!roﬁ?n%ﬂslgftlsﬁmo
(lympBSth&C nsludhe deRaietpkiks lyaiphama)y Miche (gt integeingy(solid tumors),

Psmlm;g%g%lp fbé}«lpéfégloétagglﬁ %E?SRB (?ﬁ%lgcéoﬁb rectafma%el) H11a

(psongs}{st) %]g {)1‘1&&@ rCOPN @t om4on, (ﬁnﬁl&ﬁ@&ﬁ(brﬁ@)c&gﬁﬁmc phiplura),
ecul'e, e.g, an antibody, rece
CTLAHe(WtquI éymp@mashands%ﬁr{amtm@nurmmeé?eéa laehugmg pysjemic lupus

h le ation thereof. Routes to exenplary conjugates
ﬂytqmﬂ%l% invention are set forth in the Schenmes above.

15 Bi onpheeungsdisafiuivhérainphactognitm wpietyps e periein or antibody, the
invention cap be de ived fr n ource. h
oo S Gl b SEHHYET.A T REBIE R R0 sprponen o
conne‘ét%ﬁ tfﬁ%ugﬁ QQ?&%Q aY b$ Wi Rektite pepiitld editdue Rvailablaisn d&rsuifece of the

nat ur al Gtp ei ns or nut ated protel ns. Mitations cab ?t In
proteief f detieefetyd coredimnts, rfhe JgRHIS] FOURS FIE. BPISE (B CarboRYTates.

agenes { Wb lysine
prs S ERES 8, S G TRRRy e RO 08, B gl 1
residueb.aGtuliGbmehré, hlﬁeéenﬁlbﬁﬁﬁles oatebd adworbedodmialéhe $uwface il substrate or
20 enzynes, . antigen anti bodies and. re tors.
SAM RpymoBsBeaic infgiagsians et&maeﬁhewg’éﬂoarﬂ“\ys%?mﬁ% ocl onal ,
but  MORE LG ﬁﬁgie‘ﬁe@%ﬁlldﬁoﬁl@cérﬁl}@dhes Papbe dsed adildecogmze analytes
nucl ei ¢ acids can be isolated from nat ural ﬁ Eces F s d
whiclc are pmtmmglpepuém paeleicardids, spephaadescor smelt jpglppulgsysugh as drugs,
herbugfr]ﬁeslf, gr 4 %1 g, an?us{jrﬂig Ql%inn%i? aﬁ%ﬁ{s'o@gva?gmﬁhdﬁ offhising antibodies for

I's selected
spemﬁ@&ﬁﬂiec@fbs B wﬁnémb'ﬁvn ao thosé @f skifl iarthé gein Sespieisesiedtaigh Patents No.

|1
5/ 147V{]a8(r§gles§%ﬁ%letgt13' n%pt {%%ﬁegtﬁlg%?rf %etl%?i gfch 5%34'53% 15§t to Stanker er al.

on A@%ﬂ?@‘s@%ﬂ@s' /6%, BT 1s8@AS0 PABayat @M. B okanmwenml ahdl997; and No.
i Bodies to those antigens have

b
5/573}9922p@5e¢11 otiotss et i on RioveRBsit Mo riD%1 kiHiS g gichigg antibodics t
surfa%ets Afa [ %r? - Br&wn g&eDQIE LRAdLAs. Eﬁ@%uﬁr ﬁ : 193914945 01 9968

can be used e conjugates of the invention,
in par tlaggekiag aberts tinehe ateabeveintthofinkdie ofithe daesation by any available

which th target antigen Js
reactiyg ZHRHiPe sF QP FOxp g Pepéwﬁg zttgaﬁ@e%tctihhgotu%ﬂ an ggg?%tcg}é%%gg sulfhydryl,
or k38R, tSuchihd gﬂ%uﬁf&aﬂ@éshdboﬁ)fa- pépiike rerthinig c&am jaugitatieternal to the

of the i nvention can be targeted include: 2b exocvalic
peptifd eledis t Nuelpieercyds capbe aich %gﬁgg)a re%ygegfcglglqnua ase (e.g., eX0Ccy

o TR Al 5.0 SO054 3 i

and fuchiconidcHajnphn by fiirthet derlvetied)a oman@ra@mséo allow for the attachment

of appro%n% erre]:gé‘ilve groups onto the chain. See, Chrisey et al. Nucleic Acids Res. 24:3031-

3039 (1996).
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| eukem a), CD4 (| ynphomas, autoi mmune di seases,

i ncluding rheumatoid arthritis), CD30 (I|ynphonas,
wonedsad2atg non- Hodgki n' s | ynphorma), Micl8 (el agoms005/017804

integrins (solid tunors), PSMA (prostate cancer,

beni gn prostatic hyperplasia), CEA (col orectal

cancer), CDlla 5 (psoriasis), CD80 (psoriasis), CD23

(asthma), CD40L (i mmune thronobcyt openi c purpura),

CTLA4 (T cell |ynphomas) and BLys (autoi nmrune

di seases, including syst em c_| upus, _ erythe lgﬁ}t,osug% )

those Sfisodheweptidanpiereileic 1l st dghi oF BAFUALY syyihste ﬁmlecue a

reactlee %tp‘taifé A R{aslgeﬁtré%lﬁgé( otu % n 95 Hltc&g)& a@&f‘d tﬁé BeE&d of thedynthesis.

e or a se | ayer con‘ponent
Manwdenviﬁzedaﬁmmmeed apﬂmmw;;dw fQ{ rspdive rgrmprmbcypana,gxom mmbeth\psptides and

oo RSB 5: L5 O B LAl e R R g v

SYNTRESS, ABIdI®% YD rV&ar?OXS’ﬂe@faESMeihﬁds @ar Pb}ﬁiﬂeaS&MhﬁniQ’f e(ﬁlroesj E. and
enbodi ments, the reactive

re _the
Melel@%@psT ,0fd5.y SAgpdemice & i“?ﬁﬁre eWF ﬂ%{))e Mlcaﬁiés'ésegﬂ MODOMmErs  are
commne?%gl? zﬁlaﬁ?en(%imqﬂsgf i, Sp i %I@J?;enéé’l{eﬁa@%uﬁ)fcaﬁ HEen be unmasked

e or ICc interactions (e.qg.
folloxmlng nhcss:ynmesxsnat voliiyls tlmg ripbdcomips avdlabiscloy raaciiamwith jagompenent of a
re a ti bodi es can be used to recognize anal ytes
Comp\%‘?i?fg lﬂnel ns, peptides, nucleic acids,

sacch a!Ekgxﬁﬁlafi}f mﬁc[@é zlde’Q&nglug @gerﬁs.mbluds a}ﬁiamgs,, antlsense compounds,
her bi ci des, pest.i CI des, | nduleY L chem cal s

and npgjeintagidp thayfarm tiple hebiess o f YPigh SR HBOA! 4 Pigar residue, an

Iy E islitizkd Aot
aninf {5 o (BLECHLER A Gplhlcioues sy asgy sl e

needddsshemadtal mnﬂmngh‘e'tto abupl@the Supleetidseasabtargpgng: agquto the cytotoxin.

Howe%r/gg i)ﬁé 2 sqdllé ax%gu}ff read1 e%{r?c%tglﬁlaéoalg{ %n@fé%h‘%t’ réactive

functNANaEe @n Bé-app]:ﬂ&?i to aﬁhdclbb amdﬁfy&?)ﬁvéiﬂlbnallt&ﬂmmﬂes oF dfl@easple the
et al. on_ November, 12, 996 hods for attachi ng. n
hydr%ﬁi pBRIpEthe pgar wr@ﬁé‘%‘é ?Oé“’slit 0 ZrRCTRFRIQAT g grotip using

LaWBfi §h&wE1n @L artlLangmuir 12:1944-1946 (1996).
tecm@rget?ng agents can be attached to the |inkers of

t he
i nvent iAgtarhers )nugls@m dclAngbo ¢y geat qm@e—gqrélgbbleﬁg@nded DNA or

e I
N e s
functﬁiilqiyﬂnlﬁﬂmngelsd aiaoﬁﬂ ofahepmplemder wfgemergl.;g)rmpma,tbydngdmgto the pool of

internal ta t e chain cl el aC| ds..
the o GERGHINETR TGO, AR SoRP BB eL e § g s, an
covalR¥@FYGIdI6 foﬂﬁ ) asQies@bedhddelrabl € hydroxyl group on a
or 5" -hydroxyl). The pepti de

sugar noi e ;@g 3' -

and nuchdiostiag ke vraieticofsarloalarfaTEeth v aahls gl orake gon-covalent
buts eceﬁc asso'gi){ti%nsc‘ LhES ‘Jaﬁlefasl n@ﬂdfn rsrﬂah@-ﬁcﬁg&ﬂ’é\sm mefbolites, cofactors,

25p r eact nto the chain. See,
toxm@h;ﬁd:dq&ﬁd@basadl drulgsl,oiueleohd&ebassd fwgs, PytoBOSins, 301 (B bie, generally the

RECEME R AR I T
cicosi¥REN LI SurlRb BfoWcBles,and the like. Examples of aptamers 1nclude 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); Bock et al. Nature (London)
355:564-566 (1992) and Wang et al. Biochem. 32:1899-904 (1993).
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reactive group or masked reactive group can be

i ncorporated during the process of the synthesis.
wohkms/dendvati zed nononers appropriate for realCTAS2005/017804

group incorporation in both peptides and nucleic

acids are know to those of skill in the art. See, for

exanpl e, THE PEPTI DES: ANALYSIS, 5 SYNTHESI S, BI OLOGY,

Vol . 2: "Special Methods in Peptide Synthesis," G oss,

E. and Melenhofer, J., Eds., Academ c Press, New York

(1980). Many useful nononers are comercially )

avai | abbtemeBapbafiy foBiaginen beamsolycule¢rnderidetkidigd yping fpebrigues

then b nnmasked , f ol ' nt.hesi i Gh
nown R PE et (PO PR A ek and
Gold (qmmum&a@on Nerpouwnd o 3t Weintrawtesid Kuxchidébn (1992) PCT

o SRt B Lyl (0o 895 SO s
technié%:g g}fﬂi‘?%@{ ifé\a(g% #h€ BSmplEY R A e mEle AU tPR¥H wilk @ Whdehn dixture of

an amno group froma base residue, or
oligonaclpdtidsphFheamapgemolstulattergaesingdes idsenasated frpmtbejurgomplexed

. the .needed chem.cal functionali . :
olionleptht; Ge BASBE T AFGLT PG R iierigt R R Gl bpiifed. This
cycle 1HQYRYMRA to MR BTthessiaplamiensdqnencas tvithithd higleataffipity for the molecular

appreci ate that other "non-natural" reactive 15
targetf ynctionaliti es can be appended to a nucleic acid by
conve nf(#rQﬂ.ﬁ:Iasets?l?ﬁ AN &Dm (O inaf¥BPRAS exprBSion VitheResy bpecific
group of the sugar residue can be converted to a oo
preventmncaptducton efithe oxpgessiop of siahgenesaepissantren ideal thekdnyndn principle,

i.n the art. t amer r L &l ' ' e
i A SHEEO A Y AT e i
a singlétRAdddedeok aicldbtidelorsitedediyauctedtaiccbmplanmntpey ®©. an accessible

Gener al | aptanmers 20 function by jnhibiting.the
sequelg‘alp. A, Rb2 SRSPERag i &ﬁél@P?C t B{a, 18 6?58{1@% I)fgr, prs-)}nRN A
proce%:dg‘,jbﬂg als@qiddte RARIN (B gerleBelf. 2T RIS haGlipiidod bémdfic konttdés often
od. Aptaners possess chem cal functionality and L.
referredin s antisnsecaatigsre ishibispn Addisgpal eHicapsls igg rthe ggpyugation
her.ei n.. At . ' ' ; ets
to the Sl Reich i QSfhufle AR, K hbacr MY Gl Aelthd
associ Ahtigmse varigouagt aeendeiciacids designgd sorbintl andlisehle exprevent

dr ugs, tahol ites, caofactors, . 25 toxins . .
the prdictnaf 6 PHENAASRPIRS (AP EBUTERLHERU pishy Antiscnse
comp&inds AR RfhASnsERN Al FONA KEngl @ 6ndiudld sfrahdiel, oligineclabtades, or their
target will conprise a protein or peptide, includi ntg ..
analogse piishsen bibmdize speeifipally toindiddrali R sbpdiéssitd pavgnt fonscription

o S g O o5 o 5B oo it

theretyedfievid fedestionGh theadhoBoi efiberespmsiveencoiledpolmeeptifle.) Chigg ef al.

b i ped Pl P e et
o it et o115
WO9HE3365S(0B)/ @%ﬁéo&b%&%ﬂgr‘é’%%lémﬂpcwpo?ﬂ 6659,z EP 386563).

Due 8 ith%ffoéxﬁ&igitgta?g%@ séﬁ@itiivﬂf Bhd L &evity I aRBseh&EEYodH@Sotides are useful for

delivering therapeutic agents, such as the cytotoxins of the invention to a desired molecular

target.
Others have reported that nucleic acids can bind to duplex DNA via triple helix

formation and inhibit transcription and/or DNA synthesis. Triple helix compounds (also referred
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known in the art. See, e.g., Toole et al. (1992) PCT
Publ i cati on No. WO 92/14843; Tuerk and Gold (1991)
weClosRudip cati on No. WO 91/19813; Wei ntraub an#@CT/US2005/017804

Hut chi nson (1992) PCT Publication No. 92/05285; and
Ell i ngton and Szostak, Nature 346:818 (1990). Briefly,
these 5 techniques typically involve the conpl exation
of the nolecular target with a random ni xture of
ol i gonucl eoti des. The aptamer-nol ecul ar target conplex
is separated fromthe unconpl exed oligonucleotides

to as triiestemilainess) hs oligometrotidesttharbindte ssepracestad doelppiranded DNA

and arg W&gxan(gﬁ fa#nﬁg Felg%a/ﬁ]élntggﬁanscP%tu%rIﬁ&e cﬁéeﬁ% éa?lsﬁlg %Q%és{ §yﬁc as viral

genes, te@e H® SfHees sﬁlﬁﬂ@ﬁqmslﬂldﬁmbogbn‘eg a&e shetylstutp preisunl Irroduc’uon at

e clpwenpa ToHedhod S s 5 otoe Pl RO, BE Gl fenome
form aqgglgghe{n? R %?%% el %ﬂ{ mhiigE @@Mget otBinl TS@& QI &£, PCT publications

1 oNn a partl cul ar gene uct may
Nos. Wemmosem WOSRNOFAS, dNOQh/@ﬁ@ﬁf, find Sn)P@‘F Nt éét76 BP0 oFhusgthe

cytoto%la % y St Lsent 38%8 1%%% éiiéc lcgr%tgigéj[gd nJci&@%?@%ﬂﬁﬁJe?@lta{ f8m triple

Sequence |
helice®! @ sequence W thin the transcript that is essentia
for pre-nRNA 15 processing,,.or to a. sequence
the g ehee site spgopficitypf élui)lglicaﬂa}d@ I(ﬁ £ O?ntﬁgw tcplglpg%lﬁs PB‘? Hlple helix

drugs)zg g&%l%%ig{aﬁ ??ﬁt edtQl RPmBML AR 1 plvSpicdesniet Hhkdgelor Bjﬂ chemical

Icacy is inparted by the conjugation
modlftchteolmfcth@ohgoamldot tqmlmw ;ﬂ%@s@q\lgntb)g dipse nughelf agids ?"r’i‘d%ee

t he iny lity with ¢
chemi§it BB E gl 5P v SRR, IR Ay it s
to chelni\®] BERsHAEbA, Ciﬁcreafsmghhe r‘dﬂ\bﬁ Wlﬁslpﬂnn shgbrmcteondwetratsm@ed nto

a particular protein. sense 20 gyoun

cells, gﬁtqoggqqg%g g r%vﬂystloﬁ goleculgs, eélerlaflartpgé%?ch i Eonstructing
vano &Q Ueias 9§éf&ileiﬁ ’ant%enﬁenﬁélﬁp By el SavieWtd®y veader Krol et al,

i ze specifical ﬁy to |nd|V|duaI MRNA s g 13? %% p
Bwfeqhnmesné 9%§- amepsmné tein gt lof a6y 6§é’§§?ﬂ8 % $le Therefore,
in an ?5{8 g £l e(ﬁm% d ht% é/{ (%Pl?&l (?'Hh@ﬁv&{tloﬁlré?e &ﬂlﬁ%ﬁe@ to a nucleic acid by

e an fect a reduction in the
mod1f&aﬁ(bm6fthéph¢sphmchmdmkm encoded pol ypeptide. Ching et

( 1080) Mogseaie piapies aitapice spRpouiatd P i AR yarine

cytotdx it Qe ikQGBH cAt alsd canfiEBId @il @tide Bibdtitnlond addif3) deletions, or
Hol cenberg et al. W91/ 11535; W)91/09865h V@Q /04 5%5
transpwgomsl 86long ayepegicinbadizatgy to pr at5e261oLKH E’rﬁ r %‘gt

sequenc Ss ?e&aﬁl&fﬁs a Fdnﬁi Srep%rﬁ{ &8he §1 LitleMidey FaPekam fple some

gonucl eotldes are use
embodiiﬁieln’ssear/lillmgnﬂd‘}eplﬂ)ppimrmthloa‘g@nalg gs which agsmpteaetsianto Qq:giigdatlon by
nucle@‘eﬁé%ag li,?gt\\}g{]u:rl 3 ctcglaflanlgdip épﬁlg (?I c{e{?sl(t:e%%gl}lrgérp%%sﬁe{r%ea&e th%g expected to
have $High&pekMentt @ wvb Bh& gﬂ%@ﬂet yoteﬁ@r(mt £.ghn Camqsbelhm dij 17 Bzochem

transcription an Tri
Biophyg M@WS’ZO(%PS?&N]@P@)J( ghosp gragbf %’Vf&g@ ﬁgonucleotldes also are
known gél%%(g) Qo%ﬂgxﬁgrgéry polynucleotides and have the additional capability of

accommodating covalently attached ligand species and will be amenable to the methods of the

present invention. See, for example, Froehler et al., Nucleic Acids Res. 16(11):4831 (1988).
In some embodiments the aptamers, antisense compounds and triple helix drugs

will comprise O-methylribonucleotides (EP Publication No. 360609). Chimeric oligonucleotides
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to as triple strand drugs) are oligonucl eotides that
bi nd to sequences of doubl e-stranded DNA and are
wonv@ndzdot o i nhibit selectively the transcri pPCoOUS2i05/017804

di sease-causi ng genes, such as viral genes, e.g., HYV
and herpes sinplex virus, and oncogenes, i.e., they
stop protein production at the cell nucleus. These
drugs bind directly to the double stranded DNA in the
cell's genonme to 5 forma triple helix and prevent t he
cell frommking a target protein. See, e. PCT

may aloolbt igdt(Dagls et NosNucw m#a@ag@s ATBL 619097 @sr some applications,

antlsettsy pé/g%%%ﬁghg and ﬂ g'ng gglgznlpa com 51“t’1s% gglyg.?igdearim}é% actlctﬁNlelsen et al.,
Sczenc@ 9911 Ugdt e tho1 9 aiteC B ipGblaation ISIG OWEN2E$5GG5n0r dtberrvationip Herivatives

(Letsinger pisandedngibonrias AR Uit CiberapaeofSafppuiize
ohgonu%lgcl)’]tl(iI %g}ekry o&%%ﬁ&r@ dr fp¥ pHQQJhB&l@ﬁEﬂ 181ka8ds HafBeen substituted with

jodi 6s age or "by chem cal nodification of
an 1so§tl§1$c Qbulg&ndcdtml Haen bngintemucleesidslinkese qisydesqrﬁaggén PCT

pubhcgtti:cglg r\’@ﬁ%pﬂ@ﬁﬁ% ?,Hj‘e %]l/gfgi%gl (Er%l ijolxtﬁ%lrg%géfoﬁg (Mﬁﬁaﬂ&cét NY, J. Am.

ChemS$RP113: Y6148 (18$DE6i an dufide gmmp CHielstn gr @dSticoee, 254: 1497-1500
increasing the rate at which the oligonucleotides are
(1991)r ansported into cells, and conferring chenical

reactiyj e{d&tfo‘ﬂ By 5] %@Sfor thangle RaeRin MPRIRA6HbIsS is

constructing 15 various nucleic acids useful in
chemlazﬂty medified,tche bapyploasd nsbapiessnt &weatiasy "Paalogeys Kprgys of purines

Bi ot chnlqu ) al .
and ppidines pseRorg ety Bt g, Mo AM SRS,
chem&HGAPAEE Yig@d) 0th sBdiplary et m}tte&hmh‘mshsbinctddes #avedylcytosine, S-

(carqunbycgggégﬁ%&e)g%écg‘y g‘ldquﬁﬁ)lé‘gggcl %Fo%q}%?cﬂngéz?r :Tgfrﬁétﬁﬂaﬁinomethyk

-thloﬁfhul S& @agoﬁmﬁﬂﬁgﬁmﬁl@ﬂlylﬁé&ﬂ gihh@loiacilyiugsnd) @ risoygenRfiyladenine,
cytotoxins "of thhe invention can also can |nclu%ﬁ

-methjalaﬂﬂmlq, deneupprendonahd;meidErangirs - EregRe,
6
dimet {zlggg ? féﬂa %?1}? ?%ge i REG! 4 hfétlﬁﬂ&ﬁdsﬂiezgﬁﬂe@lﬁlé}@osme N°-

evant” target sequence i’s
meth;ﬂ&ieﬁiﬂée’ﬂn&ﬁly&gdaumel 5-ortiylqpriopeethylupicils Hreethoxyaminomethyl-2-

IS T TO e T

methﬁﬁﬁd N 3QbpehRnPRAEARA LRN- Sbbﬁ(yab&ic&aﬁlaﬁethﬁwelt tetid-5- oxyaceuc acid
natural Iy occurring phosphate diester c 2% arts2 iL, 4
(v), waybetokrime, psquderraeil, geosHs, %ﬁl@lgcﬁos{weg ﬁ@eﬂaﬁ- st q,%le | 0u1ac1 -
{ kel 4-offaclic acid
thlourjic1\f§ ﬁl B S8 @rurgﬂ §%§¥ﬁe&ﬁ§ gcgd g‘lo éegféggﬂ;( o 8) ac8tic acid (v),
pseudahfaanhpreama atnhlodgnosmatamd @so-dikmuiopydinay &1 adslitione Ficgpaysntional

known_to bind.to co n .
basesé;a(&la}f@gléat?qqléasgﬁ lﬁhgﬂ% re,r{g%gni%f n?geypéy?ﬁ oéggglll gé géﬁlshave a non
charge@ Baﬂkg %Hu? satastﬁ@tnﬁld Hxla@pltd of ﬁ@Gbl%g@ll’hﬂllkM grbuﬂsenclude branched

anena he net hods of the present invention.

alkylGeugars and @ﬁ@hﬁd 8ugars oehl er et al., Nucleic Acids Res.
16(11) ﬁ%%&a{ o %&atlo%odlgogbréﬁﬁgs eﬁﬁ@ﬁﬂi PR BAEe i \@njugate the

apt aner’s I sense co nds and triple helix drugs

cytotmtlhé toahémﬂdlae aﬂd,rmbdlijy ¢allbmmegﬁpjtﬁ @bamr@polpg@}op,cr&lp]%éh

perm[c\!a(%nh‘g/,6 gn%o olute ce aﬁe Paltel £29 gcln%gltebt(iic?e phaggaceutlcal agents. For

example, an array of substitutions at the 5' and 3' ends to include reactive groups are known,

which allow covalent attachment of the cytotoxins. See, e.g., OLIGODEOXYNUCLEOTIDES:
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WD 2005/ 112919 PCT/ US2005/ 017804 may al so be used
(Dagle et al., Nucleic Acids Res. 18: 4751 (1990)).
weaoossioze appl i cati ons, antisense ol i gonucl eopPCUas284d17804

triple helix may conprise pol yanm de nucl eic acids
(Nielsen et al., Science 254: 1497 (1991) and PCT
publicati on No. WD 90/ 15065) or other cationic
derivatives (Letsinger et al., J. Am Chem Soc. 110:
4470- 4471 (1988)). Other applications may utilize 5
ol i gonucl eoti des wherein one or nore of the

ANTIS RSHING eSS ©F GENA Exgrisssioas (I988hCehens Eil.t GREPrawst RROSRRCTS FOR

e N L

Wiletiibs; Gaivi RBchostoNB 1823 BOABAN BN SE RN aF6 DNX, (2992) Erickson and

i | Va . Ch e
tzanty 848 Hopen Prorsng 790 B SO RN RIDYA 6195 NHh Sl VEIEY-Liss. For
genei"gl cr:rfetlﬁgk R4 r%%é ﬂnﬁs@ﬂ&%?co%ggnds( s]eggABﬁISEI@SQ RNW 28BN 2N1988), D. A.

eoti1de a for exanpl e wherein the sugar or
Meltbmé:"el i Gold Sprang el blyLth@mtOﬂYeﬂoldo%mmbé{aérmH&Veﬁ in the
present invention. "Anal ogous" forms of purines and
pyri m dines are those generally known in the art, many
DetedfabWILaHelar e used as chenot herapeutic agents. An

exenpl ar but not _e St I St ¢l udes
4-acet yF labsfor(fﬁﬂaﬁc%%mww Phetmaycsion ajthe compounds

and ethb@OS ke i‘ﬁ%r{tmnﬁs Q&féﬁﬂz&@?é Lritical aspect of the invention, as long as it does
5- car boxynet hyl am nonet 2-thiouracil

not smrm‘énambx mfem@wahqthmmvmowté@y pf thel comppeumdod ghe invention. The
deteczfard)qg' cgpbe é ogaqlgflaq ﬁ%!/lﬁg? r(ll tlrégtable %)hgﬁéem ¥t éi%‘ﬁﬁéa{‘ Broperty. Such

seudo rac
dete&abietahylb [hmmbeeﬁ wel dﬂvelﬁbddnﬂtﬂewegwahnnmnoassays and, in general, most

any 12T By OLPRROTGEE PR PR AR B ORI QB el is ny

com; hi\é{e@ﬁbléqgﬁggﬁﬂo%@?d hotocHYRT EHD X SdHeMAIAE tilihméchemical,
h|ouraC|I nannoiy queosi ne

electscﬁe@m@ﬁlymhmwyll mesosy Ugefgblabels B the pressy invasiion inpludgmagnetic

t
beadggé %ybgjﬂj@égg?ﬁhﬁoﬁl?cg%sﬁ%gggﬁ % gﬂl}ogé'sg(gl%lll otrh(l&g%ﬂﬁg TeRas red,
rhodmylhlﬂt axiahé liks), péielabels(agi TH, GLENSS 1& or 7P, enmyoyesdgign dorse radish
thlour

perogili: AR AR R b Chsadarped HapBLigith Jhd splgpmenc

labeld s@dhl dscOHSIAN LR drCcoREédzlads)or plaBBEHAAN (A€ ] palysteRs polgpropylene,
2-thiocytosine, and 2, 6-di am nopurine. In addition,
lateXtﬁ‘é)conventlonal bases by hal ogenat ed bases.
Fur t her gy &Jaﬁ ERHRSRLRO Hdire QR B doltpoRABEf théthventi
have a non gégegﬂbuﬁﬁ group gugétltu?ﬁgn vention
accoﬁbinagml eethafs webknowarig € il As/indicatagh sbovncdt witls vorighyolidabels may be

al a branched s rs. .T . .
wsed U HPOR BP0 R BOTe a R i, B T eonjggation with he
compsHAH L@ﬁiﬂ@tytré'tﬁureﬁl‘yéﬁt@t 4ilde InStriitAentatithl eidcdigsisal, prmiﬁiblﬁsy

cel | eC|f|ch§ Bharnacoklnetlcs nuc

per me ab ﬁxe CQFRO ofithe @ventjon i, bqnétp(@teldéf) é dp@ptable label, the label
is pr@efag%@glg?& sgﬁgttgéli‘ ?‘8??(% gfdu? %%)%s‘gﬁﬁﬁbg ﬁaélfd%fztlg@isﬁﬁﬁéfphﬁorescent
agents) ﬂuma@enmcnu precugrogs, plsroamoghdens wnzymestand hombinatipns thereof.

Me tlﬁ%lv ent atd achment %flpsttg Gntf od?ets%%(el wall knsoeweﬂ inth&art. For example, a
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100 WO 2005/112919 PCT/ US2005/ 017804 ANTI SENSE
| NHI Bl TORS OF GENE EXPRESSI ON, (1989) Cohen, Ed., CRC
woness;12RROSPECTS FOR  ANTI SENSE NUCLEI C ACI D PCT/US2005/017804

THERAPEUTI CS FOR CANCER AND AI DS, (1991), Wckstrom

Ed., WIley-Liss; GENE REGULATI ON: BI OLOGY OF

ANTI SENSE RNA AND DNA, (1992) Erickson and | zant,

Eds., Raven Press; and ANTI SENSE RNA AND DNA, (1992),

Murray, Ed., WIley-Liss. For 5 general methods

rel ating to anti sense conpounds, see, ANTI SENSE RNA
detectaﬁdlE)laBNAhat(1§_ﬁ&ﬁl)entli)conéugatddﬁb o aptitedy is @otndygpysugly as horseradish

pmnx@%%ﬁ%@§§$2> %%@Tg ?ﬁ@ 5%?%%%? $hwgﬁspxg%“6etectable

group \gsf gadﬁd?lcﬁ@enlab’élg Bﬂe%eﬂ’aﬁ&h&@ﬁ?’ fRTB&WASs. Gneddll, a ligand
nmet hods of the invention is generally not a critica

moleca]slﬁe g4, bivtin} seovalemhttiognd t(azgcqn@m)@egg)f ithe qpgivgaten dihe ligand then
ficant nt el
binds §>f g]f)ﬂ‘l r r‘?ﬁ%%sn tf g s‘u][K ﬁ(a@ldﬂq\;téﬁrhl%%ﬁe %&Jh\ﬁ Egheg E:nhgte;né& t¥tectable or
covale@iflp bpukbo aeznahyystent, eudhads akietecableandphe atfhbokecai yeipaind, or a
or chem cal property. Such detectable |abels have
Chﬂn%%@ﬁ“ﬁ%ﬂP°ﬁ@9@¥gped in the field of i nmunoassays and,
i N genep@honeARTIF thekitvjulgalee bf 8 afvehtiddcanlitdd bERbhRESCE difectly to
be applied to the present invention. Thus, a Iabel IS
Slgnalaweratmmmgnds, 68 89@16@1@5%?610@ vH{p aseeyRe et Brephore. Enzymes of
h
10 ST B RPNl LTMSRSUBL, gy o
glycodidnstd)er @méstems panticaitetriyqreraxidasesd élmxgwemu compbwat$dnclude

f. uor.es
uorefqei i BAeR R SR T e e diab ) dimpeliterone. cic
Chemﬂﬁ%ﬂeb&ﬁ‘) eorﬁ;ﬁﬂh&ﬁ ﬁ@l@ﬂ@lu@ﬂ'elﬁh and P13 -didpltophdizinkdGnege. g.,
enzynmes (e horse radi sh per oxi dase,

tumingh raﬁ@mma oE pATIUA bR DT GigTal BrOPREMPII 0 miay beised, see.

|.oR gplorimetric 20 | abels such as colloida
US. ﬂaﬁ 4 or gﬁfored gl ass or plastic beads (e.g

|00| yst Meemof d@tdcsqug lopsik erveyell knaanto these of Skll’rmethp atielThus, for

examp ﬁ, }?eﬁ%&q;fﬁgﬁls ag&@@%%l %éa 1 'n{ég' [ $HiS d%tg\(é[‘fo?l ﬁcl&@é?&%@ﬁﬁgn counter

or pho':us grapHhs filh dé Bafuedadlbgushy. aled ehevialbdl 6 o flodredcaindhisel,ibay be
used, with the choice_ of | abe

di
detec@é h exqiting Y flagiochiome vafsthe apprepsite 83{’)5 Fety G b il dajocting the
resultﬁi% TRGHAGn S P fhdr¥scERIYhyIERR R ted ANl l?Jy@neans otl"1 photographic

strunentation, and di sposal provisions.
film, hsothp osmef abéctrohie detw‘@nst jugh a$ ehacgafjouplat deviees (QCDS) or

photogaél tg)i 2&11?‘1}5%% glm e?rll a&z?ngﬁg?a;b%%%% l?ebci eézgeéi{@{}p%dmg the

appropS&tt OitRGatef fod ticcseme andi@&ﬁitmg tlid nemrlmsg:ﬁacttwagmduct Finally

precursors, hro phores enzyne and ination
simple pelppmetric 1 %?e%%s#ﬂﬂaaﬁyr@sv&% COé?f&ﬁiPé’”?%‘ with the
. i@E' § ubdled H82d Bfit hrs Q¥ANWhie vatious
label igﬁdsmbﬁd)za%%‘éﬁ iR shsaffloflukdied 294 3 afpRirs® o Vot

conjugated beads appear the color of the bead.

Fluorescent labels are presently preferred as they have the advantage of requiring
few precautions in handling, and being amenable to high-throughput visualization techniques
(optical analysis including digitization of the image for analysis in an integrated system

comprising a computer). Preferred labels are typically characterized by one or more of the
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detectable | abel that is frequently conjugated to an
anti body is an enzyne, such as horseradish
woeoixiizhase, al kal i ne phosphat ase, (3-gal act ospPdags2005/017804

and gl ucose oxi dase. Non-radi oactive |abels are often

attached by indirect neans. Cenerally, a |ligand

nol ecul e (e.g., biotin) is covalently bound to a

conmponent of the conjugate. The ligand then 5 binds to

anot her nol ecul es (e.g., streptavidin) nolecule, which

is either inherently detectable or covalently bound
fOllOV\tlmg &igh gnsitivisy SighrstabdingHowdackglennd loabényitenmpntal segsitivity and

| u resc t..co
L N B e s
SIGMRECHeaE Al eahpshydBRAELbs, 1O), NigBallargediessdBugige, OR), R&D systems
conmpounds, e.g., b con{u t|on W th an}ﬁiﬁéﬂs &E
(Mlmﬁamol}zsfﬁﬁrl’ehanea@? cchplogyt Bisedpvay NAECH
Laboerrobgga Thd, gP IT% e R) 2 Sﬁl  GRRSE Cof!! &fdh¥h PRESRARE &8F sy (Milwaukee,

esterase g1y003| ases, or oxidotases,
WI), Glan fRieseardy; lr;c ,$8B6X) BREdsdfe Treichrrlegies fc. é@ﬂﬁ)@tﬂbyg, MD), Fluka

Cneolie G SOLERGELA AL LS BRSO a0 s

B1osy§@ﬁ18’gfdéfﬂr RS TCEND, 28 HIQY fﬁdlﬁy lothéir uﬁmnbmﬁal fsmrm knawd to one of skill.
|hydrophthala2|ned|one m no

Fusthrispro (BagF oL UPH B0 PHBBIFGEBFe 576 fe! st BB B R0y Lfgpghore for
a partfvg atkP(% Mzeg ’1t o ?eadﬂyl Bvailable cgﬁ‘ﬁr?ef’élalbp will b G8le Sl9c9§‘y11thes1ze:
detecfl I a are well known to those of

the nesksshﬂy ﬂumrctpﬂmgreaietnovd‘ o glntlfe@pallyemgdrﬁy eommprsiadly aMailaplgfljorescent
i S radi oa I for detection include a
comp R FERCe Sl dporesfp Ay

ounter ~Oor photographic filmas in
aut or aqh &gﬁt&ﬁm sl exodedibeefld oadyfblords sneaauifillyl occasidrenfluorescent

| abel y be ed by excit] he . .
proteipy gt EHICGTTE AR RE “&b s Bedssil b gepen foepdep Such
protelg 1the ARk et éf%ﬂl@ %re%g fﬁl@ﬁa&i&&t Pt cﬂﬁﬁﬁﬁhﬁ‘se(Wa{m @z‘ al Photochem.
uor escence be detected visual

Photo@tuﬂt&ig%(&pﬁﬂSdl9$z)l hyvitpetioheCore liwcferneé’ﬁy%q{p 82Be7t7e%5t<é?%2))

yello% Klglf)resc f Fr% el%g frgl%;bﬁgﬁ? ﬁgﬁﬁ\éh(\sﬁrﬁm ?%ﬁ%%r ?zr al., gﬁozc{/zﬁngzsfr}é 29:5509-15
(1990h)r Beﬂnﬁnmiayﬂdjep}qeltfﬁﬁn éat digoflagellctel Sytgblbﬂmmmmar(Mmmsaatell Plant

bst h d det th t
ote b B 35 PR AR BB R et o
SynedMB¥od8s, @%t kil B¢k rath iR b PhycOBBeIUWithahkeera) B1Biol. Chem 268:1226-

associ ated with the 25 Tabel. Thus, in various
35 (193ps epdthediksays, conjugated gol d often appears pink,

whi | e Y’%‘h&lg}'ﬂ% &)rﬁ)ﬁu fégﬁ f%)ﬁﬁ&lx e BAREE! th'éQ?to@cQJn?Encpﬁle targeting

t he bea escent e present preferred
(or oth&) by, and wptiddally atle sp’at:a@om, ar ]@@FU' ion¢ nfjthe k:hqmlcal functionalities will

S AR AT SRR A O T ——

inclu@Bghy&bRy, laRfhd) dhd BarBd:gi drodst d:etﬁrbeoi‘ctﬂfehai usﬁiﬁmevirmty of standard
anal ysis in an |ntegrated system 30_ conpri sing
methedsrapd cerditionsy dpeexaaipls, atharizoxyl g O’t‘R/?)‘T tg‘%l pytptoxin Or targetmg agent can

o RS54 5 R R g S MRS AR st -

nitrophenylchloroformate to form the corresponding carbonate.

In an exemplary embodiment, the invention makes use of a targeting agent that
includes a carboxyl functionality. Carboxyl groups may be activated by, for example,

conversion to the corresponding acyl halide or active ester. This reaction may be performed
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followi ng: high sensitivity, high stability, |ow
background, | ow environnental sensitivity and high
wepersitfizadty in | abeling. Many fluorescent | abeCs/uaems/ 017804
commercially available fromthe SIGVA cheni cal
conpany (Saint Louis, M), Ml ecular Probes (Eugene,
OR), R&D systens (M nneapolis, MN), Pharmacia LKB
Bi ot echnol ogy (Piscataway, NJ), CLONTECH 5
Laboratories, Inc. (Palo Alto, CA), Chem Genes Corp.
Al drich Chem cal Conpany (M| waukee, W), den
under Rezsﬁeuy oficorldittons aSIBEEBRIN Marfch, SipuipoB8%B8es In angxemplary

e S Ak L8 S, S B B congios s

with | élﬁé’ﬂdeB' TSNS 4Adefsik @dactel twith eczﬁatotoﬂa oweytbtoam-nmey arm
ot her conmmerci al sources known to

comblnmqrﬁe foror & conhgriRolohe RO ol oo ot il gprgeate that
| PRURe [ A afents b
the use 8¥\’%ar )ﬁsﬁ’gﬁ&g%p IC 1%02[ ngtg?s I%Ln:é%:ylnot rlegl dily agents having
nmnyaﬂﬁwﬁmmh@umgnmpsamdmkynmgmhﬂkméeabhesDﬁmsyﬂﬁh@gize
t he necessary fl uorophore de novo or synthetically
nodi fy comrercially avail able fluorescent conmpounds

Reactv BidckivBaletird desired fluorescent |label. In
additiron to sma nmol ecul e fluozgﬁhores nat ur a

occur r Forgelanty of Qg@‘@mon tbq: SHcesedan FUSHH fosuses gn ’chey conjugation of
a cytom g%nv%%twﬁﬁ&% tQJgQﬁl‘f‘g dhenfl rﬁle%&fslékeﬁlﬁllﬁé@%nﬂ %ﬁl%@dﬁhlent of the

|nven roteins include, for exa
mven@asreﬁ'mnfwmdr etrerire pradileinferadfbycmiedd skill s thevasr N (bllimﬁq‘tlon of the

Phot obi ol 35:.803- vi ne et
invenigh is VOB DEGORBE AT SR oh £ 95 gle3BibgkimeEY) N®
yel | owgkbms hgscﬁﬁﬁiouﬁcIﬁfehéhnﬁrémm\Hehlra (ehdtive Herdtiosdl igadup, which is

(Bal dwi n et al Bi oche str 9: 90
generqﬂby logated on 8 ﬁqﬂ@p r|un§q. %@ﬁa{l 95 ?tgrgglﬁyg%n@m ;ﬂdwmg their

I Al Sn®dniddk locaffbrefdl theYBAcEG#I @i is the terminal
ﬁwﬂeéﬁgﬁh%g'guygg%p fk%%994)? I%hyégglllprofelﬁé f%on?ls )

mmﬁumuﬁﬂmchyanobacterla such as 20 Synechococcus,

L T

are gcaenly @dsy thap hieavelt Imofvarimithecart dffé)ld)qonjuggle chenisggnThheeactive
cytotoxin agd the targetin

h d
G B o B S Bl 96 PRSI AR fBou may v

chang%h %P"n%i‘lkodfs WAGHH @k laftio Sroahic synth@s@c(tmrl/e’i;‘tl?(favoﬁ’dbclasses of
led in the art will appreciate that _a variety
reactlomﬂaddile witheedcomaytotosin anplgyesare thosig ViR presed WFh‘E?lat“’ely

mild %%nglt{%)%g b?ﬁéée %C?l#ﬁsb t a}? Rty ﬁﬁﬁ&pﬂﬁic@%ﬁtﬂ’cﬁﬁlb ?et 9, reactions

andar |t|ons For exanpl e,
of amiined ok Ylcolgslowith (aéylﬂllahdesymInNQ xstersp eletmopdatid w@stagfefms (ean enamine

ot S5 WS D SLTERl ML RURSHENR b D, i

reactiBh,IHRRDSIAY £dktRin®f ‘Pﬁé@%ﬁd bi@ef el tdaeti@Braredipaisstidig for example,
carbonate. In an exenp 5% enbodi nent, the |nve |oq
MarchpAREANED QRGAAIE Qﬁgmsm\g G EAs JelmaWilend Sans Nigre & ogk, 19855

Hem%%{o%oé%écgﬁﬂgl%&?%@hh{(%pf CGRLRe! Prgé'soS'leSDfEEé( 1@96 and Feeney et al.,

or exa conversion to
MODIFETAHEB\QDHRROT@MCMVMES niéllrﬁ:nnstxyt Series, é\éfﬂe1r98 I‘Kmegcan Chemical

Somety, %aslhgnrétoqlais 8,6 1863, formed 103

Exemplary reaction types include the reaction of carboxyl groups and various

derivatives thereof including, but not limited to, N-hydroxysuccinimide esters, N-
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WO 2005/ 112919 PCT/ US2005/ 017804 wunder a variety of
conditions as illustrated in March, supra pp. 388-89.
wono@nizienpl ary enbodi nment, the acyl halide PET/US2005/017804

prepared through the reaction of the
car boxyl -contai ning group wth oxalyl chloride. The
activated agent is reacted with a cytotoxin or
cytotoxin-linker arm conbination to forma conjugate
of the invention. Those of skill in the art wll
appreciate that 5 the use of carboxyl-containing

hydrok ghiepetriange agent®id Islides, ety inldaes; dtipssters, armtrenhgnyl esters, alkyl,

gents_ hayi ng .many o r _functiona
alken oA TARRY P RE TP ket Ui R be R ERRICHE gpers
aldehJa#8 Cdré. ORAballyOpsps s calvartdd ty new spédiesdtyrraidtion withefor example, an
_ succeedi ng di scussi on focuses on tﬂ% C(gn' ugﬁti 0 .%f
amine] @ carbexylate awiop, ol ppEn, GHRSRICRON Gkt rlé%t H’&"Qlj E-8
Thesf 1 Iif | - € | tceRhe LRps LAMRIYohPdted to
malel%‘?%%wgga% pgﬂ%g@ﬁﬂ g ruibgérség?ggdﬂ%@%rk re g)d %y 8ne of .
imines Kiydtazomest teenicarbazoiNs dr iominiest ¢romia sich mipsharismess Gragnardsaddition or

ipplied,. by focusing,the diseussion '
ol LIS DB LR PR, e
sulfornli@&C tAnviae bratihy@Rakrogpoatp, foniantpld, acylgedenllafityd or oxidized.
| ocated on a substituted or unsubstit te%'ial kyl ]gﬁ i chael
Alkenigatcap B8 PRRMCTIER il H, ST IOG AP GPIHRSUFIng SYPIaR OIS X CHAR AYIchae
additibf, ARG deS PEET R3dily WHIDBKERS SR hydesal t&fpduats.t he

reactive group Is the termnal position of the chain.
React i Vinegkidlagin thndrtovill seaddly eppreciate thas memy eEthgse linkages may be

racticing the present | pv ' I
produ{?,ﬁcg{n aa¥age%re?fr W%}g V\?’] uslnf,l‘g {1 Eaer?egyé %ch)]pdgllogsé glﬁ(ffﬁgiéxjg%{argtmstﬁ esters,
see, eCNNIhh kypra RO €1 37 Astthivesterf, wog Mavctg lsupyuat p63¥a§3, 81, 720-722, 829,

protected or unprotected, and t ot ect ed nat ur e, pf
941, gngel la ?,of@bcar#a%agé, sze,el\é[ﬁlaﬂgsggr%il} 32&3ﬁznttgr gwﬂﬁ% see ]éfarch, supra
at 1159-57.96r Shidad)ibe, SHRHNEPFPat 1097, 18Alreds dnd\BibeRas s 3e8ctOfupra at
reactions available wth reactive. Ci/t ot oxi n_anal o

1174 dforacekrdsandvietabh s¢r Geesad curdurre 81821 QadMaich sgpra at 1145; for
acylo%ﬁagﬁg\lélgdlﬁﬁ?efﬁlvgg gg% ?F{)?}SJ{ (jijsd SorPHl ARD ©APAR b'RUbt]ﬁ%I\IE‘RY , K. B. Sloan,

ions (e.g., reactions of amnes
ed., MdrtelDekbiolie., MetwhY aky 1 9Rafdrades], estes, ace Mastherugia at 1160; for N-

el ectrophilic substitutiaqns . 0. pq. j Ckeactl

R e e R

MarcHYli37aRk 85096163639, 80-9Masd aE34; 2 N-e@dirhides, s&3, MGethhpes at 379;
addition). These and other useful reactions ar

for NeVgrnigisleases, rice, m'cbewarﬁpvt&OO-%w@rﬁz8A@VAK%E{9‘/‘@P€§M@E§’HG estets,

2IRY JOBNS -3 858 1597 for IRMIARE Kee, MIRER t
o ST O S 0 g e M
1160Sai1d foi plgsphcbd@aesteesaid pbesphynamnidates.,  MODI FI CATI ON OF
PROTEI NS; Advances.in.Chem stry Serie I
Arer i cart® Ve ﬁ\ncu‘g’é% perps Ca\ﬂ%ﬁ‘fnﬁr&[ G %’:d %8 & osjeﬁ g%cﬁl thaf ghey do
not piieipatedh Yor ifaFére SAthl ReSacti . Uderidli®elyeatdattine fahctional group can
car boxyl groups and variqus. derivatives thereof

be prptsetod donpparitipatingin fherpacian by themresgrrel pIuNEsHgAeHp- Those of
skill £thELR willud@stand how to protect a particular functional group from interfering with

a chosen set of reaction conditions. For examples of useful protecting groups, See Greene et al.,
PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, John Wiley & Sons, New York, 1991.

Typically, the targeting agent is linked covalently to a cytotoxin using standard
chemical techniques through their respective chemical functionalities. Optionally, the linker or
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WD 2005/ 112919 PCT/ US2005/ 017804 hydroxybenztri azol e
esters, acid halides, acyl im dazoles, thioesters,
wo-20stmzphenyl esters, al kyl, al kenyl, al kynyPkcams2005/017804
aromatic esters. Hydroxyl groups can be converted to
esters, ethers, aldehydes, etc. Hal oal kyl groups are
converted to new species by reaction with, for
exanple, an anine, a carboxylate anion, thiol anion,
car bani on, or an al koxide ion. D enophile (e.g., 5
mal ei m de) groups participate in Diels-Al der. Al dehyde
agent iscoldedehgagenphrawh obe ocmniespbesy gtayps.i Figypgser groups can be
. aﬂ%]gra es em car bazgnes. or oxi nes, or via such
equivyl ot R TRt WESTEYSE] s R on or &l kyl 1'i t hi um
addi t i QéheraBlyl Hiaoitd fdralihcids linkaetbetvardithecytetddin and theseactive
for exanple, to form sulfonan des. An"blljle gr :cal functionaliti
functienal greypirapd ogfienapy, the spaceiogow ZhispE ong el /ihs chgnical functionalities
will bea;;c@&gt@aeén? Eiftd SigEds wilfhprO8ste HafRvRRtF MR RI finBtionalities,
an array of new species using cycloadditlons,
includigyydtoxgramikb cind ehrbdfy auhups, icambe adtivategpsing darioty g standard

readi |y with am nes and hwdroxyl S ’
methody it 1B SR FRomr PURARE AR A opifes g casbor
functiéfalityBS&eddtivk AgREoA grdde. Carbestyicgrdupsimay wadctiedtyd af described
_~ways and using a variety of conditions. For the
hereingha¥§ar ati on of esters, see, e.g., March supra at
1157; for thioesters, see, March, supra at 362-363,
491, 720-722, 829, 41, and 1172; for carbonates,
AL FIORM S 4 ) SERATION see,

ACHUET ‘ £ S DMEN AT
2/5 [):: 2’ Ié]tsa%ﬁ%grzlg'r%fe%rted %gh%gaigl?e.nt ftl‘?e[ﬁr%%qugiggenﬁég z)roxk%{s %E)harmaceutical

9
HE A

rureas and
formuiPh dor@prisidd 7 ompcnd @f eiedhwentonl akbi phesmasmtcallprasespéabls carrier.

al . supra 178-210_ an rch supra at 1146; . for .
acy| ox B sampoyads deser g@{ﬁfﬁé‘b@?ﬁéﬁ@@%&@e‘*ﬂﬁﬁ%ﬁ%eﬂﬁﬂe carmers

such a8%HAG DIRYGr Pid-hiMERGcok caBbe &1BRFed to @PatienVRsiagh wide variety of
Dekker, 1nc.,” New York, 1992; for enol esters

, See, ..
routesivi nides ofpadministratiogo Sujtgfyle pputes gf ﬁ@lﬁyﬁqtmi%fr@g{des@é are not limited
intgpRd93a; intSskina0RE prkARBN adfMistration,
o PR, G, s A3 i
includ390n84dmusnbis, kibebtankous did anydvendudsiectiome., Pivrdiy, shgeamjugates of

cat 379, for N ni ch bases,.see, .March supra
the ingapon SomerRP AT PO My BRpEEAYT Lve Tty gy are
admink¥&ed ?ﬁ%ﬁt@i‘éﬁflﬁ&re ?keferﬁﬂ?@h’cﬁavw&@@d- Sci., 507:353-54
(1987); for disul i des, see, March supra.at . 1160; argld
for phdsprrdrherain.dbe 6Fms SAEMIPHIGERS dHartadationfae ntended to
encon{ae%&céﬂ ¥iarls lf&pcﬁfe‘e{f? hncgﬁlﬂﬂp&lif(ﬂ%ﬁvgﬁmglﬁ%hﬁfoﬁﬁd fdtsafdnded site of
osen such that ey do 25 not particCipate in, or
action.nterfere with, the reactions. Alternatively, a

reacti functional gr _can e _pro

parti C%Eg?qrﬁ%oqnﬁs ?er?&gl?egig‘geﬁl% o Blgargﬁgeuplr%agﬁssg%g egtgéo 12 galts and/or
hydrakR5 eHeRsor] rﬁ%r 16 QilnistbReassEngdy, in Sdehbihation witeotderd condpblinds of the

under stand how to protect a pa onal

i J / . {1“ cul ar func& hoice of
inventiory apd/pr sropleidy qospingg Witk piberheRRRIER agws. Pt GouEE: fog Rhoice 0
S0 gy Bl ey RO Rl deend
in par§¥hNTESnSitiod bhimgWikhted. & Sons, New York, 1991. 30

Typically, the t i t Qs i
2 Oyt oF ey hEeE AR Qipalifas PG HOHEL BB th® cavsed
by antol’%aﬁiéﬁhthﬁh@l'iés JuesNREIhdRer he Fbapburids f tHednaniitn e be

Optionally, the linker or .. .
administered in cocktails containing agents used to treat the pain, infection and other symptoms
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105 WD 2005/112919 PCT/ US2005/ 017804 agent is coupl ed

to the agent through one or nore spacer groups. The
wepesan2yge oups can be equival ent or different Paas2005/017804

used in conmbination. Generally, prior to formng the

I i nkage between the cytotoxin and the reactive

functional group, and optionally, the spacer group, at

| east one of the chemical functionalities 5 will be
activated. One skilled in the art will appreciate that
a variety of chem cal functionalities, including

and sifiy effasyconmminiy assaciated swith dlxeydigrase pSichagentpmchide, avgit anglgesics,
.,..using a variety of standard nethods and conditi ons.
antlbl?twsa%aexenpl ary enbodi nent, the invention conprises a
car boxwhen hamahidt@bdtd 4 patidst whde@aiigiciseer togtinean dle compounds may
group. Carboxyl groups may be activated as described . .
be admisstarethispektall DoqniaNmVEELTANCR] 22PEiRVS/ ATTUPRISTARfSTY Potentiating
agentﬁ%e Nh@;&%ﬂs O s oAt s BB iuE ES R EhilS TBRG IR Hgents Bt treat the
present I nventi"on provides a pharnaceuti cal
side-effectsruf mtliation tempy, sscings anticongtissradiation pretectavisna’é-on and

a phargaceutical |y acceptable.carrier. .Th

deberi DU IS ET Ao B e e SRaAHF o
comp&idds bEths ithenisiCicige, 20 ttitylic aadidepressahtydtugs @, imipramine,

thereof, can be delivered to a patjent usin '

) . wde . .
desipromincerpitpptyling Glosupigring HERIPENIAY FPRFRR: ARFFBfTine, protriptyline,
aisd 4 A4RiBhRS SALdDRess A UHAS (¢ BUberRklheN@Ez0d
B n%%}gdﬁar{r%?ﬁtﬁﬁ’hngpg%, transder mal , or al(_e,.gr ect al ,e .ZO one
and citalersm)) €a&antagonists<e.en abrapanoil, méfedipinsy pitrendipine and caroverine);

dm.nj strati.on i ncl uding Nt L ar. aneoi .
amph S Ep TN elomie Letr SRR BPE RIHEEY e (THELL TAERNR)
antihy@brterdsh@ dripseaki, ossepireprthiol deplacrs §ng.| buhipnine aad bulfodiyine); and

_fragnent, as the targeting noiety are 20 adm ni stered
Calcluﬁ‘aﬁeé?ﬂvéﬁ‘é-l ly, nore preferably intravenously. As used
her ei nqpt AQivk @bABouRINY R RS nion arRladml et ks ft dr@ithe form of
are intended to “enconpass all neans for directly and
a phaiinredeutivel ¢ompdeition avbierpin the eetinscomporrs(p)is in aoainieWith pae or more
of _action, 0 . ' o
o L o SRR A, Bl compostion o
use intdeesréafce withythdpreschtinviesticer el typicatly formutatebinisi qoavéntional manner
. with other coppounds of the .inventi.on, and/ Oﬁ i 1 uxiliari
using 08¢ RE HPICPIYHRIRITETY fCRIaRE fErietROrRpSteE e RgBRALS ytaries,
whiclCfabiliB8 prob@sin B oF &R aefive doipoaRBUhioGré@edtioss Whith, Carbeliged
co-admnistered with the conpounds of the_ invention
pharmgeguticalby eRraper frmylation is dependrnt Bpandibe rone sladmynisiaipngdosen.
For ex hidrsder I Sfate RHHE BhkiBGto b
from aﬁé?%%ggggés?gmggéﬁe B %C?{rg?/tp gé#ro%azﬁlﬁjgtm t hﬂgt o0e
permdatddi sesused imthedotnailathne Such péretregrpeigedsraldy kndven in the art.

I nvent %8rn or%laz{]drr?uelistration, the compounds can be formulated readily by combining

the active compound(s) with pharmaceutically acceptable carriers well known in the art. Such
carriers enable the compounds of the invention to be formulated as tablets, pills, dragees,
capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to
be treated. Pharmaceutical preparations for oral use can be obtained solid excipient, optionally
grinding a resulting mixture, and processing the mixture of granules, after adding suitable
auxiliaries, if desired. to obtain tablets or dragee cores. Suitable excipients are, in particular,

fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose preparations
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adm ni stered in cocktails containing agents used to
treat the pain, infection and other synptons 106 WO
waQ05/11342919 PCT/ US2005/ 017804 and si de ef f ecPeT/US2005/017804

conmonl y associated with the disease. Such agents
include, e.g., analgesics, antibiotics, etc. \Wen
adm ni stered to a patient undergoi ng cancer treatnent,
t he conpounds may be admi nistered in cocktails
contai ning anti-cancer agents and/or supplenentary
potentiating 5 agents. The conpounds may al so be

such aaplm e sgipde, echizerstarolg kileat Sarebmcalsmqingp@ig@mtaéch Isalatin,repat

s BB AT P S PSPl it

and/orsPINPHEFBR MO AHeP)! I1Pddsied, m&gaﬁmgeﬁa mnei;ﬁ)e added, such as the
co-adm nistered wth the conmpounds oéﬁﬁgﬂﬁ?

cross-{iplegdypedyviny] gyrrolidangagar. Or algic fihPid
i m pr aﬂs&%e co@?%’ %Ew}aéaie\vn}@mﬂtaﬁlem%ﬁﬂggeFoPtlhi%'BuPﬁ(ﬁm ddBeentrated
trimprainine, doxepin, nortriptyline, protriptyline,

sugar mﬁluaasmanm bwsath dvhietpmay phtiavelly cwﬁmntgunw@bw dalgmplyvinyl

pyrro]e«?qng,l c&ﬁ?%g ge bd?[dgﬁ?ng%ﬁcgl an&/?)r E{an I nc%bxﬁig qgciqqglns%hﬁﬂ)% and

suitabl¥ éraﬂil@sdlﬁantmrtsbﬂiﬁﬂﬂ Rixtgea nuyasaiﬂ@\oe piglﬂﬁ:)lts may be added to the tablets
noter|C|n trlgaranol anal qgu

or drag@rgp qog]amgq;fphﬁp%u%qa gaorte c&aractﬁugeng gfplhegs gombmatlons of actllre
comp iupertensive drugs (e.g., reserpine); th|o|
epleters (e.g., buthionine and sul foxi m ne);
cal ci uﬁhammmmgah puepatBionhevhich ¢apdecseheahn agqluéﬁpwhréit capsules

t
made BE g&%ﬂ% ggf‘ﬁa@ s & ﬁ‘poez% %alpgtﬂe V\ﬁédree? rg% aﬁh relnctl F?lafsﬁl:lﬁ@roguch &
glycefol 6] SThé pushrfitadpsuidsicae cwtilh tloeetioe 111gm‘de£nts in admixture with

phar maceutical |y accept I rriers, n or
e R PG e i B Be s B B pinesom
steara?é:&ﬁf @iﬁi&ﬁsuyvg{a&htza@ B{ m&bsm&v 8RRt AT @i Bay bevdlssolved or
rmul'ated in a conventional manner _ using one or

mor
SUSPedelsn otitalecliuiids, sushap fraty ails cliguid mrgff@oﬂﬁphq%d pjyethylene glycols.
Ci pi.ent ;
a5, BUEF S R A R BAoAO e Al ot v
dosagehéuifabledansubke adinimdstrapbiar maceut i cal | y. Proper
g S0 SRR PSR S 40 58 e fom of s o

lozen8&STbAinditbdid QRveRRAGThAHes appropriate to the bar rier
0 be perneated are used in the fornul ati on.

penet r %ﬂt admipistraféodyainhglatione e compewrdsdpy usepggor %Pg fo the present
inven‘raglg%ti%:céﬁ%eéie%gﬂgleﬁn\%g%cﬁﬁ%@%ﬁtg%f G RerBSo1 %ﬁraw{e%‘&ﬁg{lon fmﬁn

active conpound(s) wt
pressynivad packs ot & aebllizer sitbphatteef e anitabde sropelant, legown i n t he

e TSRS R PSRl GEBRYIAG Pl ahSapn oo

other SRRDW &5, Il theYhdSf aPedsSuriZy hedsol tisd dUshgeit man;saedaemmed by
and the like, for oral ingestion by 3 patient_to gﬁ

providing aelye tfelivene Bt bam g parrities Aad s511dgPRIT ¢ & ey for use in

an nﬂg‘fer%mr@hﬁﬁ%r %Qa,ly'b% i dﬁ’de@ Bdntaiflf a%@&‘dteﬁ/nuﬂ(‘;ﬂ tﬁgb(ﬁﬂpcﬁmd and a

'ng mxtare, pr ocessi m xt ure of
suitatde powdee baseahtleas lactda';errg stanéht. abl e

The compounds may be formulated for parenteral administration by injection,

%soalum alginate.

e.g., by bolus injection or continuous infusion. Injection is a preferred method of administration

for the compositions of the current invention. Formulations for injection may be presented in
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30 auxiliaries, if desired. to obtain tablets or
dragee cores. Suitable excipients are, in particular,
woibdsanmisuch as sugars, including | actose, SuBCDAS2005/017804
mannitol, or sorbitol; cellul ose preparations 107 WO
2005/ 112919 PCT/ US2005/ 017804 such as, for exanple,
mai ze starch, wheat starch, rice starch, potato
starch, gelatin, gum tragacanth, nethyl cellul ose,
hydr oxypr opyl net hyl - cel | ul ose, sodi um
car boxyni et hyl cel | ul ose, and/or pol yvinyl pyrrolidone
unit do?&é@)fomi fe.gldn iampdulesjd)lsihmmﬂtj-rda‘sd cwg.taﬁws; vathremyadbed mrdsbeditive. The
as th ss-1inked Vi n rro i done
compgiiaghgia BReeich Tonmses e sriasan thEiohf i Haueous
vehicRk Hndah A contaiX ﬂﬂﬁ@laﬁ‘c@y 8Sen® RicP hostspading, §thbifizing ahd/er dispersing
coatings. For this purpose, concentrated sugar

agents sy ibP odechphise thysseps ke POl GpTiolenss e elainic acid or a

bjG I | yvinyl pyrrolidone, carbopo
Sdtﬂ%ﬂ#%g&gﬂye?ﬁ' aq%]'n!&?ycol, and/ or titani um di oxi de,

I ac que Phsmastitmak{orankdtionsubt parterol gmiistratginiecinde @queous

t xtures. est uf f r -pi S
solutpfs g7 dfsF apiDoies ot At Qule (RS Aoy REHET RO oy the active
comp@ﬁncisQn d(ﬁ@ﬁa@éd ZQipPiopligte@ill igecHonnadgeadisnsofSuaeble Mpoﬁlﬂhc
npound doses. Pharnaceutical preparatiagnsg, whjch

solveps opyelticlet iarluge fathyily gechnssasametoily apwithetic Eirdidgsters, such as
ethyl gf‘elafétdr @1'1%2(331’1%4 lor ?os%ﬁfeg Aﬁt‘?é%hﬁ Hl] &BBr b'l!ls‘ﬁénsm %a@rf contain

I Cl zer sSuc ycero or
subst&mei) mhmcbh ma'ﬂaesepthlswschwy oﬁqdns uumnman su@msapdiummﬂm@mv@yl

cotalgf P tat SOBFHLE Mehipeblan Bl AAF LRl bR Bbitizer o

agenth, BV iclOincFEag @S bolubilityldt B emiiuadafotillofbi the @fdpyr,atlon of highly,
stabilizers. In_soft capsules, the active

concenfpted solyfianse | Kps ify ?ﬁtmn’sq}% AEERR] theym¥enton By Che ﬂ’[?i”‘ﬂ%ted 1n aqueous
solutl%ﬂf ?r@ﬁr Flgtlﬁ }Sh}?%hhé icdllytdtpaRE Biifitid suc@lraslHaﬂHé fsolution, Ringer's

In"addition, stabilizers may be
solutlad,cmfd)hysi\blogfcalrSﬁhh@buffﬁi*rs for oral administration shoul d

gﬁc IC 2| ngé?ﬁaagl?’g ,r 1ve§?%r§&181§%%' CiH‘g”{vﬁ&f fgfﬂtl ?(E co{fﬁftutlon with a
suitallo¥ehiclE, 4 @ldtails p§)foge12 ﬁeé Wa&n@eﬁ)ré adelrul at ed in

conventional nan 39 ‘ﬂ ratlo i nhal at ]
the co GH’&]’?O PR H‘rteﬁ@ gifipns suc as"

suppdsH¥AS erE‘teﬁt‘icﬁl &1@&!@ R ge r&)hﬁénﬂ@é éo\ﬁ%rﬁﬂmhlrhuf)ﬁt%ﬂf)@rﬂﬁb&fsuaﬂ as cocoa
aerosol spray presentation from pressurized packs or

buttelaomémngllmndesvm th the use of a suitable propellant,
t r c hI or o’?(pulgl? %?r%% ﬁog% éﬁﬁgﬁ%@%gl}m&d & o Uls%trhg et WE%%‘?“S may also be
fonmdaﬂ‘eb afna depx pebparatio 5SSwwhheng &ting ﬁh'hmla@ass mhybe¢ hdminaseed by
a pressurized [0SO the d e._unit
implagiat B R FRROBYACCHP GORT PG G PAPORGUEY YRR gy aigpmmusculr
injec@SPM Y trarsddR ] ﬁﬁc}@ Mehu§ %f éia%ﬁﬁ& tlﬁafcoﬁl;ﬁundsgﬁé}ﬂid forth@lated with

use in an inhaler or insufflator _be fornul at ed
suitallp pelamerin gr by dsenhwbic materids (@ heases 1 ig4g ageeptable oil) or ion

exchaﬁi%ie tre%ﬁls?o@a%‘é’ﬂ%ﬁss‘o%ﬁy 8&@3\/&?&9 QREmME, a§ta%f)§ijihgly soluble salt.

The pharmaceutical compositions also may comprise suitable solid or gel phase
carriers or excipients. Examples of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin,

and polymers such as polyethylene glycols.
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The conpounds may be fornul ated for parenteral
adm nistration by injection, 30 e.g., by bolus
wonp@satizeam or continuous infusion. Injection i BCHUS2005/017804
preferred method of administration for the
conpositions of the current invention. Formul ations
for injection nmay be presented in 108 WO 2005/112919
PCT/ US2005/ 017804 wunit dosage form e.g., in ampoules
or in nulti-dose containers, with an added
preservative. The conpositions may take such forns
sus pendipseferredpilagmacREcad FOrBPAFEMGH 3 CPPRifgn @Fm‘é‘afﬁé é‘EFst ection
such a\é %l;Hang d(ﬁl Q&% Fﬁﬁ[ﬁd@é 5‘0051?() W'l/eﬁ) QbYut 396N i1 oR%he drug-
ng, b i zing an |sperS|ng gen S may
llgandMnﬁ@dﬁdbasedJnﬁbna]S)Of/dﬁxeelghtoﬁ $othli phleenlaceatioal congposition. The drug-

. pyrrolidon agary. r al.qgi.ni c .acid or ) I her eof
tigancRaiyeate v i ar oy PR O P MBEAT v s s i R i Setected
to tardePh pRALERE @Ay, adni ni stration include agueous

sol utions of the active conpounds in water-soluble

form Additionally, suspensions of the active

m@unds may be prepared as appropriate oily

%l on suspensions. Suitable |ipophilic solvents

or vehitdoesithimthesdepefodthiepresehsingentionase lswargsof did cytagexin,

oD Ll A A o,

Exemﬁldﬁypl%}&hé%ﬂﬁclﬂ@é/at (I@Bﬁ U ddmpOUd| ﬁi@ﬁdép‘refevd’bﬂ}di’t lea’sc I(HHSﬁlpound even
t he vi SCOSltK of the SUSpenS| on, % ﬁ

more p@f@é@bly ielean) Il 00Geampgradseand sl Brarppre B e Fﬁ‘% 00,000 compounds.

The hﬂﬁh’e?{ﬁaal fo¥m & ﬁé@ﬁ%@%ﬁé&‘fo@}ﬁa@cﬁﬁr FOpL#Y, 8.eS lé'yfo@(bdl(ﬁty, cleavage
izers or i ncrease theé solubility
ofa lmlﬁerfobran corym od sthbmlwvhgﬁ/veﬁgﬂnt t Freerpm axp dpransi ineludst Chlp formats,
%, %ﬁdt cggcent rated- sol utions. For injection, the
mmmg’ﬁ it PEER% i nvent i on may be fornul ated in aqueous
15 sol pidalélSer qondiekdaial, wynthegdlysias ito giimatyl objetinp deigsh@ation of
buffers such as nks' s sol ution, er''s soluti
o Hbregy Op SO MELfoE s VB FHSNE  CEmIO F 1 FUPRatef e Uppghots this
descn?ﬁ(t)ﬂ Y& d A RIES bRV o e RANEISTicsl 4@ E4Bh B he variable Iparts of the
onstitution wth a suitable vehicle, e.g., steri
scaffopymobaemlea‘ the empantef spase txnlerabledn a Tiheary giopeu A Heoriasyng mogdern
I al
medlcé%al C emlP agfgc%ce tﬂ;e ec:&é 2D 8@3@%@5& S&@? assyﬁafcigﬁtogﬁlndeteémmmg the
efﬁcaejaﬁlﬁ/eegltreroﬂ&hpcﬁm@ Bmmﬁ a rgyVeh didegicdl thrgas Byacméng bdiviesse library of

cer es. I n addi.tion to.the r at.i,ons .
molecales oy E ARIER P iEH JErooEHE® Eb s ALISe Ry R Bidsar dovEToping o
hlghbf aﬁewléﬁsqéadae%n@odﬁm&mwmaﬁmdanﬁ Such Iong acting
formul ati ons may be adm ni stered by ng antation or

t r ans c HeraHd symtherdy iS\gélii%ralbecoglductgdjmmcg &9 §pBeIt, such as a
polyn{e%: I L nljg% s%ﬁff%l)i or ugﬁ@&%h%ﬁngcﬁftk Al ﬁﬁatv%ﬂg t@cfler@d to the resin by

rans or "exanpl e ound
a chexﬁ&yl Ihekef. oRmahaﬁMe vdrtiéd owguo abife tlmcslcyﬁﬁcdd wdile rtethered to the particle.
as. an

. h hobic npterials .J. emulsion.in an ...
Varia PO L 88 RS S B G ) whin s
hallme{fle&g{]}‘{br%| ubI e derivatives, for exanple, as a

spari n% y soluble salt.

aralle] synthesis of "small" molecules (non-oligomers with a molecular weight
of 200-1000) was rarely attempted prior to 1990. See, for example, Camps. et al., Annaks de
Quimica, 70: 848 (1990). Recently, Elimann disclosed the solid phase-supported parallel (also

referred to as "combinatorial") synthesis of eleven benzodiazepine analogs along with some
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The pharmaceutical conpositions also may conprise
suitable solid or gel phase <carriers or excipients.
wéxermalizg9 of such carriers or excipients incl udeTstoos/o17804

are not limted to 30 calciumcarbonate, cal cium

phosphat e, various sugars, starches, cellul ose

derivatives, gelatin, and polyners such as

pol yet hyl ene glycols. 109 WO 2005/112919

PCT/ US2005/ 017804 A preferred pharnmaceuti ca

conposition is a conposition fornmulated for injection
prostaglaodingand breta-awre nomstidsnjTdetei dselasnas arecixanipBiiehiodd. SoPa1¥e -

100% hy,. wei ght_.of - A ' .
5255 0128 e BRI SS s BERR B o
U.S. Fa@ N0 530,283, THiep Akt @isclob@andpaaldl sgalaispbevean 4 and 40
"ant i body- cyt ot oxi n. conjugate where the a tip&ﬁy has . .
compasidhinsesFle ot wytcendifisrankicgBplds. fhen ¢/cthihave glapapplied organic synthetic
strateé'iésEl%&%ﬁp ﬁgrﬁf??p}f‘fgg hbﬁri%@%nﬁﬁﬁiagd {)i/gin% RE1PEHESFdesses on a polymer

nvent i ar e rari es of the cytotoxin,
supporty((icoxi @V, Vi AkeChamdboagdhi: 266 hRes2 d8Mgat es of the

cytotoxins and |linkers of the invent] lak

7 brar PR 1 e W elmpoud iCHERt e et BT library of
immufédhRIpals, Yr alitidodas cad BOpreparpdusiay thetibrury obaeoinducers as a starting

_ preferably at |east, 1000 conpounds and still nore

point gdafsgeBe rethods desstibedFraB0 conpounds. The libraries

in a fonn that is readily queried for a particul ar

property, e.g., cytotoxicity, cleavage of a |linker by
KITSan enzyne, or other cleavage reagent. Exenplary forns

i ncl ude chi.p formats 1.G . . . e

e By e PP A D 89l LBhfgondhmore o
the copfpotildsyor @binpedifions oftie: igesmeibatnddirationsafol ikingthg cofapound or

diiverse nol ecul es i.ch al] share a co Jeature, . .
compgfagh 1180 SETTRG RS e e In ORI it 57 b8 Sygating a inker

arm oB R fifhfHon BYandtHRs nbledhle NFhélikfi (RIS thHDInRE, 881 ditecBafsfor
of the variable parts of the scaffold mol ecul e, the

attachingohetinkst teppatcdspiuaetiapkepyp. aThe kit mpy alge gigiude one or more of a
Theorij es i CiR ' ) .
oo FJER0yB TRAST) B0, B LK PRSP e it o
also ikdiderandontangr hixboRdnelly dearymart vial,gesy erbeciaspobntde, or syringe. Other

agai pst iven bioloqgical .target. By creat.i a
fommef ot R} B zpgrepto e aburb e et and aorpn R Rong;of ghe present
invenR&t.cent age of the targeted space, the odds of

devel oping a highly efficacious |ead conpound

i ncrease dramatically. Parallel synthesis is generally
PURTF] gﬁﬁbﬁg on a solid phase support, such as a
—__TE$%TTHTT resin. The scaffold, or other suitable
| Nt er midamtter esenyplag\eatbloginent, ey prdsenbinyvimiongspvidésya metgod for

sooiig ST s s RIFT & PBRE B0 BF PR GRB ol t00BH Hgana
The MéMJdFréRABLY SdIRRES Bbitacting aQkllileagtpRai@anstiihdlads the target with

_ produce the structural diversity, which is the
an impgbiligad worgrouad cdherehpfosming a compléx between the receptor and the

immobilized compound.

The cytotoxin of the invention can be immobilized on an affinity support by any
art-recognized means. Alternatively, the cytotoxin can be immobilized using one or more of the

linkers of the invention.
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Paral l el synthesis of "small" nol ecul es (non-oligoners

with a nol ecul ar wei ght of 200-1000) was rarely
wabto@nmpread prior to 1990. See, for exanple, CaRPTUSE05/017804

al ., Annaks de 30 Quinzica, 70: 848 (1990). Recently,

El | mann di scl osed the solid phase-supported parall el

(also referred to as "conbinatorial") synthesis of

el even benzodi azepi ne anal ogs along with sone 110 WD

2005/ 112919 PCT/ US2005/ 017804 prostagl andi ns and

beta-turn mnetics. These disclosures are exenplified

i n U. Sln Rasnothe. exerﬁplaseerﬁopdlmm&h ayentignezgyiges an affinity

i.sclo rall of small nol ecul es
punﬁﬁﬁ?ﬁ@“? ﬁ%“?dﬁg %MH%ES%@“§E4 483. This patent
di scl oseemethed patha |11|1®ht161yfiir ekiting @ftafgettmﬂiempldalbndﬂﬁe one or
conpounds in each of sixteen different scaffol ds. en
more ghfingy chiqmatosEapsy tegpRiAPesy 1@5}3 F’&mgvmgr@?w c‘?mob?esdtﬁe efgélent

isolath bRLSP1es SudhQs BRNEHiOR n¥PuRS Bl bidBolyinfsayi R fizing their reco gnition
syn esi zed using nulti-step processes on a p

ol
sites feugmpi@mt suppmﬁémhemncal structpresppith Chighhdegge of sej_e_[:gv1t}¥ The literature is
1994 r
repletp gzltéraétbc 5 on?g%;}hs,r ae%égor%g J())ﬂn &ogﬁ%eﬁ gHH’J&S@P&M&EﬂM@
includiln@’uaR Capigslag afflsty ohj‘onm’tkb griggini sappmncmsshpkmgammbems liggnds and
t he Ilbrary of auﬂg { ndycers a star

their RigaREINEY 45 Hb s igieny ety QY el Framol.

182: ﬁﬁpﬂc(ﬁ%d)hﬁerﬁkﬁtsmkng MOE 199205 @OOV). dﬁ&nglemz croa*h;ajmw@ 492:
one or nore of "the conmpounds or conpositions of the

431-6D 12890 Frurifieatiof cvfee@@mmbwlwpamﬁﬂémmé aéfmmwfmn%?gfaphyf’ J.
Chro;;zatggo 8t4l g&k f{ @6‘) %ér%ggg@;t%}m% '4”&3% 2 959"'7% | NY {VQnChem

provi’des or conj dgatrn i nker
Techriol) Vi(ﬂ) 156471 @1 %O;t@lﬁlfonmdt etubhe PRAGE HHGH PERHQRMJ ESQ ﬂH@OMATOGR

Slmp%)g:zfla(f bdpg?% &?8? Em% E’boc %rﬁaﬁ/h lisg%gecchl zolo zlforz]‘%zpu Improv

BloodPgsiRk FPR¥iBndon aSanGMé@t(é&(), 422153 59(19a7)t“arfgﬁrw ﬂﬁolﬁﬁ@’@@fﬁph}’aof
detectable | ab ei % armaceuti ¢

enzymgst” 4fAyity GhroBIarages &lfc%/mpa?ﬁé? @8"67)6BW &HZ@I 9n43ﬁEFINITY
CHRO%AEMA%FW ﬂ'PRAE é};L A#QSACE{ 'I?e%g'et bPOtdd)EIRIOPresYT #nfi8A; Oxford,

or mat s e ap arent to those of
Englas# |(1 985) nlldse oﬁ$1¢111 anttlie art étaw ahpla guidencsdn develdpingparticular affinity

chronggg ’§‘ tg‘ﬂ‘ﬁfg‘\éqml e{nﬁg EI @“’* mYerl?\t/léﬁt ;aggt B(regw des a

met h od1d fe prés&ﬁhﬂdthd’&g aﬁiﬂi@bﬁtmﬂa&i griphicgﬂhtadﬁ of Vza”ymg chemlcal

| i gand- cytotOX|n of the invention, Whawg he |
structjyegy gHbogsed o5 supRertie Sﬂalﬁl?léf AGAERSP $CI8 BRprP ed agamse gels are

useﬁlp%rkﬁlgﬁ&‘[ Qﬁﬁalg ﬁdelcéﬂsé Endi }Sﬁf’d’pﬁﬂicﬁ? n{zﬂk% th'eﬂlqje}dgﬁeiy R6 of

mobi | 1 Zed ound her eb % orm ng
nonspaclﬁorbpidmg sthwesaful heoppﬁs:epluglp, h@lxatrrhée cppiral dmOZfegiaSS (CPG)

beads, ce%?ose particles, polyacrylamide gel beads and Sephadex™ gel beads made from
dextran and epichlorohydrin.

DRUG-LIGAND CONJUGATE METHODS OF USE

In addition to the compositions and constructs described above, the present

invention also provides a number of methods that can be practiced utilizing the compounds and
conjugates of the invention. Methods for using the drug-ligand conjugate of the current

invention include: killing or inhibiting the growth or replication of a tumor cell or cancer cell,
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The cytotoxin of the invention can be immobilized on

an affinity support by any art-recognized neans.
wahoasrmatipvel y, the cytotoxin can be i mobili zedTaszoeg017804

one or nore of the 30 linkers of the invention. 111

WO 2005/ 112919 PCT/ US2005/ 017804 1In yet another

exenpl ary enbodi nent, the invention provides an

affinity purification matrix that includes a |inker of

the invention. The nethod of the invention for

isolating a target wl| |caII / utilize one or nore
treating ¢angen; yeq;tmg@rm@-@g;cgmy cqngg orAp]plmtmg the growth or replication
ofa c%p Ek% z!}y au(? fitte %oﬁ%ftllegﬁ '«En éﬁltélgﬁlx te'd@sréas%f tr%ating an
peci e ol ogi cal Iecu S or biopolyners

1nfec1hﬂ1]sldhsbasa:gpﬁehmtmg rtl&nmg]mmhcanmn of b thasorf el o¢ eartcait ¢ell, preventing cancer,

orev SRR B SRRl SO bR B P SRS, B o
autonﬂﬁﬁﬁg HRBRE, ardfeRRg a@ﬁf&ﬁ@uﬁd&@a@&ﬁ&%e Akfho8d éfuse comprise
chronatography, i ncluding such topics as affinity

adminipieingtooraaphgl sselppsor mamma} ersashypaa in gepriprepSan ¢ffegam§munt of

o drof Htand Algaftt BRAERL RPBL o Wy FURHRUDD B AR porein
inclu@bahtibadied &R Yntibedy fregrhentBivhieh ¢argét Ghe Ea@@ul0 IurhGrO@ll) cancer cell, or
Huang et al J. Chromatogr. 492: 431-69 (1989);
Oﬁwruﬁﬁwg??%atlon of enzymes by heparin-Sepharose affinity
chr omatg aRNgand Lompltk OT@icQ@ifrent ihBdhtion &uséful (kIRHirig cancer,
Farooa Enzyme Eng., 4: 441-2 (1978); N shi kawa,
autoimpwiRe disgase [9A ;nfectly(lgghseaggzp. aplan(lrggb 5§om@§pt|1qn§ apd g}lethafls for treating

ramols Ty s SH S BT T Sk AR oo R Ao, vt

pharnfettinlly efegiveiamo8eiof axoprpositiod 6f B poweRlimention are provided.

.I.: /rA\fa ? It L?J{ll%tcéﬁ?% ﬁli‘{ae?} 512%%95:?13}1@#2 ﬁéfz or ’the)(&g‘e%tzggntt of cancer and for the
1nlnbﬂ”cbh%|ﬂﬂ{e(1ﬁﬁltlphdﬁhﬁﬁ of & fimor JYIPr caderdBll i APanial P@bncer ora

1978); and AFFIN TY CHROVATOGRAPHY: A PRACT| CAL
precap@qnpmpfht@gdﬁclg{iesabut 13 894, h)mltqdl;@ PPRQL qqtqﬁtqsgdor any disease or
d1sor%§fcﬁ£1gete 5% aRdoktbtakell Igﬁ%%}? cah bekkdibd b{brg\;h%teﬂrﬁy administration

ave anp e gui dance i n developing particular affinity

the duigrligand ogmploh pEthestutrerd snvsmtlﬁm ziThg complexdeliiersethe digi attiyor cell or
cance:g’; EV n%){oglgregl%ﬁdlmeng Eﬁ egéclﬁ’%h?% éirsn ﬁgzé\ljl a{ggoc%/ates V}/lth a cancer-cell

ora t@rﬁﬂr—&&ll mgdateds artipen. OBESauseF@ﬁ‘ 1t£ﬂéﬁ&‘@|r@slm&gw m@dﬂg@;ﬁl &eahﬂig can be
crass-|linked ar ose S ar usef ul . as su
taken gy iBpied BmesSER g8 Smridel gty 9 FREPley RN gt endocytosis.

The dhfikéH éayl%lexéttmﬁe t0h wrRBRINSE &efrﬂc@r Qi1 bilfe, & é?(%racélﬁl% Wlatrix
supports include, for exanple, controlled-pore g@ﬁss

protefngReciatisbuiil thedwmpuselisns cpaget pall. nce pnsidpdke sellathe diskeys

i ) S R AT RS P TR S s o

drug. U%E rd:lBasadi didgii® theh cﬁreé Itredlcfmmamﬁll ihdarsyoekicanivitiesdh sn alternative

Cri apove, e
emboﬂlement the ruglgs cleaved t%ron? the rug—llgand complex outside the tumor cell or cancer

cell, and the drug subsequently penetrates the cell.

The ligand may bind to, for example, a tumor cell or cancer cell, a tumor cell or
cancer cell antigen which is on the surface of the tumor cell or cancer cell, or a tumor cell or
cancer cell antigen which is an extracellular matrix protein associated with the tumor cell or

cancer cell. The ligand can be designed specifically for a particular tumor cell or cancer cell
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i nvention al so provides a nunber of nethods that can
be practiced utilizing the conpounds and 30
woamsugzties of the invention. Methods for usi ngCThS2005/017804
drug-ligand conjugate of the current invention
include: killing or inhibiting the growh or

replication of a tunor cell or cancer cell, 112 WD
2005/ 112919 PCT/ US2005/ 017804 treating cancer,
treating a pre-cancerous condition, killing or

inhibiting the growh or replication of a cell that
type. hereders.abe tipeafitumdrspigaacan thebeshpe effieetitel iigieases can be altered by
1hed%ﬂ%%kﬁnﬁﬁp di sease, treating an infectious disease
prevenglng the multiplication of a tunor cell or

cancer Repiebentqiive erahplagofpaiaacerouspoadieinhd thgt minebe targeted by the
| tiplicati,o f a cell that expresses.an apto-i ne
drug- WBBW?”&H@&E&% Pﬂbéf%\ﬂ“élnaﬁﬁd&?-n‘ﬁifﬁ@aﬁ?é’&@?,asﬁn@%ﬂa’
colord PERbs, ABtA0 kbtBlo§S! dcBHR cHESRABBmarl P@}ﬁﬁorﬁ@&iﬂi@gs? 16¥koplgiEa, lychen
conpri'se administering to an ani mal such as a mamal
planug pndaBoverndipseshieed t hereof an effective amount of a
drug-1i | ' _
©he o KRB 48 s O AR oAt o e (FRBABY the drug
ligandaerinijipadh iaclude) butart nbidihyitddrtag begtcsnashni colontcangpet prodige cancer,
articular tunor cell, cancer cell, or oth target
ympligis, melgOmg e bIg, GNCPY AR L S BhEmEtly T NCanees renal cancer,
kidney R¥RRE, ipefrbaticafder stdn®ich ChRRE, iR cHRRE Shsal calébn coWbAEcancer and
di sease and infectious disease _in an_ anj nal.

leukewmngp diswilli kerisadibyrprpwenide sherasdingrly skillsd artisymibasthp particular targeting
. - X .

ligand 42 S48y SHPLEERe HEer SATPAR B fhofhrug to the tumor tissue to be
treatep vathrthe dugi(cal 4 targefifie egdny speaifiofort a whoa-spenfoaitigemis chbsen).

the present iLnvention ar rovided. The gcurrent .
xanpffs gh IO et i) KRR i BF oyt s g Champlegg which
includPdhGeMerd 6k tftmdrh Of brkhst chiveR ahii- @DV fof i€atment of lymphoma, anti-

mul tiplication of a tunor cell or cancer cell in an

PSMA forrfegatment g piostatgcancer ﬁ?‘é@ﬁhggg’% {er tregtegnt p I phomas, including
BT is not limted to, a tunor, netastasis,

nonrggggﬁ§ﬁgggg§§% or disorder characterized by N

uncont foht edbedinkntgthewtdsentdavenben prowilesd methodroddhngaicell. The

by. adm ni st.r.ati.on he .di ng-1 i gand conpl ex-Qf . . .
meth i B SRR SREE Rk BT s GBRERT R i fdon sufficient o
kill sdidi6gll. Iaehlexanplasedmiidinalt| the tdmgouad éydipghigerdd, to alkebject bearing

| i gand specifically binds to oy associates wth
the cella o it FXeRplop oSS Al §drmiisBEroR el S5 egehor stop the

growlR&F 3450 0hat ihAuddsWEc' (0%, M b1 ktn bOE nlrh@BE). Hdrenedr ug
can be taken up inside atunor cell or cancer cel

adminisiragiog o refayd thoaenthetherate epgromtinetthe celtishontideyat dasstsl0% less than
the ra:t(lzég efI g%g&%h%%?or% @&}nfﬁ?str%{lsr? Cit}?%ﬂ%bgyr %ﬁg?{ré?o:f g?o%h will rllng PNGAEd at least

Of “can be an extrace protei
20%, 39%0 40%!t £abo 6%k, 10k SOUNDO% @l donpletelgnmppedcel | . Once
inside the cell, the linker is hydrolytically cleaved

by a tunor-cell or cancer-cell-associated proteases,
EffectifEDRRIges €l easing the 25 drug. The rel eased drug is

then free to diffuse and induce cytotoxic activities.

I n an Xbewaseuticakcommepisighhanifeble feraise iy thepreseahipgention include

fr.omthe -1 i X [ .
complie ey ch 4 eGP R TR o @b S E B LTR) ofEie Rlpoune
i.e., € &1 dmount effective to achieve its intended purpose. The actual amount effective for a

particular application will depend, inter alia, on the condition being treated. Determination of
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The Iigand may bind to, for exanple, a tunor cell or
cancer cell, a tunor cell or cancer cell antigen
wohoishizaoon the surface of the tunor cell or ean@se00s/ 017804
cell, or a tunor cell or 30 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
cell 113 WO 2005/112919 PCT/ US2005/ 017804 type.
Therefore, the type of tunors or cancers that can be
an effeftiveciriovet iy wetlevithan theanapabalitiss o€ thede ghjlled ihéhacdibiesnciofly in light of
esentatlve exanpl es of precancerous
thed%%%%Q@Fg 5™ ey be targeted by the drug-Iigand
conj ug&beany dvedpaded ddttibaltRrdintthd thetapedichldy effective amount can be
nmet apl asi a hyper | asi a, d%g pl asia, 5 col orectal

initialfp o ganeddm el Rdias Beis. TagE HAEh L HERFIiens il hose
conceﬁﬁ@ﬁéﬂs QFRMUVe W3 EPoul Y KRR A Babll YERBIHitid c%ﬂ YSowBGr division. In

Bowen's di sease. Representative exanples of cancers or
prefeltr@m@nlsodumatts vag/cablelar a¢tg/e1ve$jat69a8t BEo dntulpjited) iTgeastiplasma
i ncl ude ar e not 0 0/
conc RIS P fesh bty ol Aot hFlobfind fjeisk B 096, 7596, o
even 9@ A B@Ber 1hh1®ﬁ&h of aélhfba(r activigy ara pre@ﬁﬂ@@frcfetra‘at Tieearentage of
ancer., renal c ncer, ki dney. cancer

inbib{§aRGF Ealloas oo Uieggagiisienn £ sm%#ore foupsSess eAPPTaRsgtgpess of the

plasnﬁ@?’?éonc&ﬁfa‘ﬁbﬁ %hl&%ﬂcﬁfd B Gosab SLHAY a@ﬁkstehtupWaHs oPBownwards to
'y apparent to the ordinarily skilled artisan

achieytthe dpﬂﬂ@dmamﬁnf@gﬁ @ﬁlnhlhﬁlg)ﬁt ing ligand used in the

conj ug

con U035 O 5 DR LA U ORL5gH B
can alsb be deteanihed @emlangnaslgmdblss Fecéxangpld, ardose fouhameaispaa bé famulated

o s aE hSRE RTRL £ 2 1R AL L. T s

in huﬁél?ﬁﬁh 88 a@ustéld b hohRofimCe MR AMiHitibie4dl ddpistihg ﬁl@tdﬁﬁfgts upwards or
breast ‘cancer, anti-CD20 for treatnent of |ynphong,

dOWmmmﬂSfw@@mmmﬁéﬁb@W%atnent of prostate cancer and

anti - elfagéut{cgﬂr;wg%fﬁ%ﬂ(le (tse cXMEﬁB@ﬁeteﬂnﬂﬁé bl Buman data for
non- Hodgki n an enbodi men e present
compiomwisiwhidnarp kowwal esexhitiedimdar phfartradoldgingl activéles. THhapplied dose can

met hod i.ncl ude nisterin 0.the I nt of
be acFEi) Bt G B G PGP b1 Ut T gt Teg PGSR PomBound as
com@&@udwgﬁhékmﬁﬂlaﬁmﬁmgaplary enbodi ment, the conpound S
adm nistered to a subject bearing_ the cel

In
f ur t heAdgusERg therdpseiorshicne mexinah efficas inihgmans pashd on the methods
descrfb%& }iﬁcﬁfe afld B&tef‘ﬁﬁg hg? s AP WEE qqlog' %’Mﬂa aPcfls Frell Wil &b &bpabilities of

udes the ce e ce can be a tunor
theommah)yskﬂtndarﬂman adm n| stration to retard the grow h,

the ra el l,. shoul d be | east 10%
| oos. ¢ Rt et thobl pifafi Sy Bt koo Pabateth o

admnlﬁﬁt%feﬂ lcambyund Wil dodbe o:Dﬁar@ct’tﬂ?a\Mﬂﬁ vitdrlce Dt $ueh a{s%desafhe compound is
25 20% % 40% % % % % 0
admuélgtg%tfl ) g$ gpoaé: J@ﬁg y aonc%gf qtg)gta?t (})@Cig%% grggqgffec%ve toge?cﬁlevg [che intended

result.
For use in the prophylaxis and/or treatment of diseases related to abnormal
cellular proliferation, a circulating concentration of administered compound of about 0.001 pM

to 20 uM is preferred, with about 0.01 uM to 5 uM being preferred.
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Phar maceuti cal conpositions suitable for use with the

present invention include conpositions wherein the
wacbtisvie29imgr edi ent is contained in a therapeut PCaUSY005/017804

effective amount, 30 i.e., in an amount effective to

achieve its intended purpose. The actual anmount

effective for a particular application wll depend,

inter alia, on the condition being treated.

Determ nation of 114 WD 2005/112919 PCT/ US2005/ 017804

an effective amount is well within the capabilities of

t hose Bitidnt dabes forore administg pref te bympennds gercribed harerg, typically

et ai,| F '
onss S4B 0 4580 PO Py PPy AR 0 it
aboutllrUOO lnﬁé/ﬂay, setaodityechlly fom st S@nnlgldayeo dﬁ:ﬁlﬁ&j@O mgalageStated in
| asma concentratlons wll be 8@?06 raiéonsk d
torms gf paicp RrdywH g iBicahdospasE ranee aj’&% G rgg/ke/day,

more ¢ c|a11§’ FI‘BH‘{ dbolf 0.9k isdhPs m%}lkg/daﬂl eafnﬁ i 3ftyBIFRR FEBbSut 1 to about
e ce ar activity is at least 25% i nhibited.
10 mgwgm fok example émaél@ﬁdayatrﬁang/k@/ﬁaiact i ve conpound(s)
that a abl d .
or - eub GBS SLadeAhh, Bbsa® BRbuR ARl inc e caf Behdiusted
1nd1v1dﬁeﬁlyﬁ6 PERAdd plam{aeléﬁﬂsr &ftthe ddreinperabatnggend tifedtivhify the particular

cellular activity atient .can be nonitored ..

clinicqlniGuios o8 ety Sik TATEHe LLotr TG BT fording to the
mvenﬁ&p&ﬁimeraﬁhﬁ& RerRa R %Ya@glely@ﬁ& $h8eiRBBSEMERIDNEn@derdied

upwar ds or downwards to  achi eve the desired
Altenp@wde,nt mge bomorgddsisab]p emadnpiaistes a gampoyadfihg inventien g¢ minimal
effec:‘céve(?:&zi1 enyrg%o%%l L erér%e %g%ﬁ ;ﬁ%gm an%&r‘r%%%ﬁ‘%gnh% hETRRSL provide a
therapexa@Rig@nerathelds eothmensurm@awih densebeity of theliedieidualisalisease.

achieve a circul ating con tration

f ound ij@%ﬁ’é‘gé]?ef TERTYRES PIOY S5 A anfﬁtgg §ge6%pef§° frratment

reg1m@ﬁ' BRI AatheRSviadh dbsh a6t dﬁﬁse@ﬁﬁé,tﬁlﬁfal 8icit§lahd |y6tr 1s entirely effective to
i nhi bition and adj UStlnanhe dosage upwards Q

treat o olimenl dempiamsdemienstisiad bitfbo BartiarlrRA R (s jng should involve
e 4P R0, NGRS O i
bloavmnlmthelglbodj’ waight, ‘pretsems and' h@/eapmf addersioside effgsts, peeferred

ased n t he re vailability and
m"depﬁ’g?g‘ﬂ “i?gmil At amxﬁ(flg'tpé? Xgﬁ‘ﬁgﬁg’[ ga%e t[)20 conpar ed
Wi th t hge kivapeunas), Twﬂxﬁﬂﬁtloﬁcﬂnd%ej’tﬁlﬂsbhﬂwdﬁés@nttmveimbn anecfurther
maxi mal efficac umans based on the net

lfustigied o . ekeamios At 1O, HETSor YIRS S50 e FReAPStRo L s o i

well within the capabilities of the
thed&ﬁ%dﬁg%?'énskllled artisan. In the case of |oca

adm ni stration, the system c circulating concentration
of 25 adninistered conpound w Il not be of particul ar

i nportance. |In such instances, the compound is

adm ni stered so as to achieve a concentration at the

| ocal area effective to achieve the intended
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result. For use in the prophylaxis and/or treatnent of
di seases related to abnormal cellular proliferation,
wa 2005r1aed1at i ng concentration of adm ni stered ceapwsSmds/o17804

of about 0.001 M 30 to 20 Mis preferred, wth about

0.01 Mto 5 Mbeing preferred. 115 WO 2005/112919

PCT/ US2005/ 017804 Pati ent doses for oral

adm ni stration of the conpounds described herein,

typically range fromabout 1 ng/day to about 10, 000

ng/ day, nore typically fromabout 10 ng/day to about

1,000 ng/day, and nost typically from about 50 ng/day

to about 500 ny/day. Sta [ ernms of patient body

wei ght, typical dosages Pg%é\gi;%‘ﬁgm about 0.01 to about
MateriaDardiMegiloday, 5 nore typically fromabout 0.1 to

about 15 ng/ kg/ day,. and nost_typically fromabout 1 to

about I&@’WR‘@%& §91,0W,a uplggs Oé%wbﬂeétasedﬁ&m@ra&gss Yp giyen in degrees
CelsilBPESY b wak REficABHESR r&m 36 Fhbicdt eAbbi@Rire éﬁﬁ@ﬁﬁ;‘f arange of

anount "and interval can be adjusted individually to
from pbtil 82 5pCasyarotatiore pEsadfent fes eatrithpuitusingd re@mperanerator under

¢ . . el Lini Nl . '
R M
reactionfpasitygicalty tolldwed by G TiChandliBadtiov einies are avidédefor illustration only;

administered in relatively. high concent i gns : :
meltifg peinjsase Wﬁqﬂfgctﬁimi&ws exaibytg F?é{sfas@rsg,ﬁ~wﬁ9dfsgmma@alytlcal
data; SRH ' APPRvided FHTIIMNSESH oy CAIMRRAS RfloRind dbavEMbaAtdbBRvAtions are
mnimal™ effective concen%lratl ons and to use a |ess

also ysediquie (roeltiagpeingt b Aiteies), melg (mhilitersh ingma) (milligrodes),de(gepms), mg

o RESIE Gfinf R TS Nl SuSAPRERBH- Tt Heborb B and b (hours)

t eachi AsNpRospecieawhemesasyred on efVaziah iMiecirir 0@ pEHit spectrometer and

wre EaS AR S S T e GRS NefiePOR 8 permitin
(ppmz 6 RAfidl¥ Bohetrith&BY1sildne. EldcRbgibhy SUERPEdTER WaBBReideabRE Perkin
t he E)artl cul ar patient. This planning should

Elmey é%* M1 3phmagsapestiameieoifdemettal aaplyses wesepesthseed Py Robertson
. ARG . |
Mlcrgﬁfﬁb@ﬁfdéﬁglmaﬁ&&f RISYARA %gl d@?ﬂ?@g t }R&&%‘E}%ﬁ" wéfs%.%’lér}fl? grade

| oavai I'ty, patient pr ce an
(230469 mesh)y ReveraciPhass endjiiel BPLECWss peploghed orecithend E[PAf100 or a

.adm nistration and.the toxicit rafil f .t
variagdelEt Gt Dy beSrpanniale S ot G POHD g 46 mm
colurMB s PO s MG oS- RAE 0N |IRYETE | SUmB £46Wih REfumn. A flow rate of 1
Il lTustrated by the exanples that follow These

mL/ngix arap eth either afrhdicatcbt006 td 3096 buidierd3 ovrurtl S munhutepord 104 to 100%

buffet ¢ /VC| | m%ﬁ%ﬁg&&%ﬁ%%ﬁ u%%%%, %}%fr% alglmonium 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.

117



In the exanpl es bel ow, unless otherw se stated,
tenperatures are given in degrees 5 Celsius (O);
wopersatizans were carried out at room or anbi enPCT/US2005/017804
tenperature (typically a range of from about 18-25 C
evaporation of solvent was carried out using a rotary
evaporat or under reduced pressure (typically, 4.5-30
nmg) with a bath tenperature of up to 60 C the
course of reactions was typically followed by TLC and
react| on ti nmes are provided for illustration only;
EXAMALE hy Spnihesis obPeptidedcnkenr§ enjucatenduct s exhi bi t ed

sat i sfactory 1H NVR and/or m croanal ytical 10 data;

yields are provided for illustration only; and the
llanvﬁitHeﬁlwl\@hmmml onal abbreviations are also used:
np (nmelting point), L (Iiter(s)) mL (mlliliters),

mmol (mllinoles), E?%E? mg (mlligrans), mn
(mnutes), LGM (liq @ﬁr omat ogr aphy- nass
gpectronmetry) and h (hoyrskp. 1H NVR spectra wgrep

HoN vﬁlecgasspr EgHOHNIBYar | aHrh/Wmu#Ly clole) FWC's,pe,%er}LékO@nd

Iwere corglogbent w th the/@m gned structures. em cal

/\ShlftS wetoe’cr eported in parts per million 257 (ppm

downfiel d fromtetranethylsilane. @Lgpger g,%oest jxgﬁti%g%

spectra were recorded on a Perkin Cl ex
mass spectroneter. Elenental anglyses vvere pe
by Robertson Mcrolit Labor r| es, di son

Silica gel for flash chromat m%&

(23 0-400 nesh). Reverse-Phasg anal 4HPL@ vvas
performed on either a HP 1100 or a Varian ProSt ar/ﬁo
instrument with a Phenonenex Luna 5 m C-18(2) 150 mm x
4.6 mn 20 colum or a Varian Mcrosorb-MWw 0.1 mC- 18
150 itTmm x 4.6 min colum. Aflowrate of 1 nli/mn was
with either a gradient of 0% to 50% buffer B over 15
mnutes or 10%to 100% buffer B over 10 mnutes with
detection by UV at 254nm Buffer A, 20 mM amoni um
formate + 20% acetonitrile or 0.1%trifluoroacetic
acid in acetonitrile; buffer B, 20 nmM amoni um
formate + 80% acetonitrile or 0.1 % aqueous
trifluoroacetic acid. Reverse phase preparative 25
HPLC were perfornmed on a Varian ProStar 215 instrunent
with a Waters Delta Pak 15 mC18 300 nmx 7.8 mm
colum. 117 WD 2005/ 112919 PCT/ US2005/ 017804 EXAVPLE
1: Synthesis of Peptide Linker Conjugates 1.1 a

Synt hesi s Met hodol ogy Schene | 0 00 O H2N' -t

Br CH2CH2NHBoc TFA/ CH2Cl 2 N OOBu BocHN OBu-t H2NH
K2C03, DMF 1000C 1 2

f or med

118



MAL- dPEG4- NHS ester DIEA, CH2C12 O/ HOH~O NON
NOH H 00aHS53 118 WD 2005/112919

WOeCHs$RA05/ 017804 Schenme 2 OyNH2 OyNH2 Oy NH2 pCHidShis/017804
NH H2N-Bn-OH H PNPOCOCI H OH N N/ FnocHN EEDQ
CH2C12 FnocHN THF/ NMP FnocHN O O \ C~OH Py O OyOPNP 4
5 0 NHBoc NHBoc NHBoc H2N-Bn-OH H PNPOCOCI H OH N
FmocHN EEDQ CHZCI Z FrrocHN / | THF/ NMP FriocHN N, *(: @ 1)
OO\ CHPy OO/OPNP 6 7 O O/NH2 CONH2 NHNH Op O
Na CO BocHN + H N OH z 3_ BocH\N~-N OH COA? z O DME = H
0 0 8 H2N-Bn-OH, EEDSChEM®E 2 OyNH2 OONH2

OYNHZ OYNHZ OYNHZ
NH NH NH
OH HoN-Bn-OH H PNPOCOCI H
FmocHN EEDQ, CH,Cl, FmocHN THF/NMP FmocHN
(o} o} OH Py o} O\n,OPNP
4 5 (0]
NHBoc NHBoc NHBoc
oH H,oN-Bn-OH H PNPOCOCI H
FmocHN EEDQ, CH,Cl, FmocHN THE/NMP FmocHN
o} (o} OH Py o O\H/OPNP
6 7 o]
Oﬁ/NHQ O. NH2
NH NH
Q 0
i Na,CO B HN\)L OH
BocHN\)J\ -N + HyN OH —23, oc " "N
T 0 o DME PS H 5
N 0 8
H,N-Bn-OH, EEDQ, CH,Cly
Oﬁ/NHz OYNHZ
NH NH
\/ﬁ\ H PNPOCOCI HN\)?\ H
BocHN N -~ oc
N THF/CH,Cly N \©\/
P 0 O\n/OPNP Py A o] OH
10 o 9

Scheme 3

COsMe

HN HX

—_—

N  EtOAc
0 H

11

119



NHNH OHPNPOCOCI OH BocHN N N THE I CH CI BocHN N
NHOOOPNP Py zzHOOHI10y 9 O Scheme 3 CO2Me
waeRsR1BMEMe X X HN HN HN HX EDC or PS- CDI POTAIS2005/017804
EtOAc HOHHODVE HO\ NN O1 i O-Ni p p 11 12a: X=Cl1
13b: X=Cl 12b: X = Br 13c: X = Br 5 119 WD
2005/ 112919 PCT/ US2005/ 017804 Scheme 4 CO2Me CORMe
HN HN 1) PNPOCOCI, Et3N, CH2CI2 ~ 1O N N ORL HO (r)
| \ ORL R2 N O 2) BocN(CH3) CH2CH2NHCH3 O O 13a:
Me; X =C 14a: RL = Me; R2. = Boc; X = O 13b: RL
CH2CH2N( CHB) 2; X = O Seige Rl = CH2CH2N(CH3) 2! R2

ogoM{ = C  13c: Rl = CH2CH2N(CH3) 2; X\= Bsmd4c: Rl =
T RCHPN(CHB) 2; R2 = Boc; X = Br TFA/@E% 2 154 Rl =
=H X= 1gNP3<§}%r Et?,'ﬁ]cH‘CIZCI'QQ"QN( =H X

HO'

N OR N~ N
© o o 9

13a: R{ =Me; X=CI 14a: R4 = Me; Rz = Boc; X=ClI
TFA/CH,Cl, l:

13b: Ry =
136: Ry =

CH,CH,N(CHg)p; X = CI 14b: Rq = CH,CHyN(CHg)y; Rp = Bog; X = Cl
CH,CH,N(CHg)p; X = Br 14c: Ry = CH,CHoN(CH3)o; Ry = Boc; X =Br

15a: R4 =Me; Ro=H; X=Cl

15b: Ry = CHyCH,N(CHg)y; Ry = H; X = CI
15¢: Ry = CHzCH,N(CH3)p; Rp=H; X=Br
O NH, Fmoc-Cit-PABC-PNP
Y EtsN, DMF
NH

COzMe
—X

R HN
RgHN \©\/ [ 0
0] OTNV\N)I\O
o ]

16a: R4
16b: Rq
16¢: Ry

piperidine, DMF
17a: Ry =
17b: Ry =
17¢: Ry =

O -NH3

NH

=Me; R3 = Fmoc; X=CI
= CHyCH,N(CH3)s; R3 = Fmoc; X = Cl
= CHchgN(CHg)Z; R3 =Fmoc; X=Br

Me; Ry = H; X = CI
CH,CH,N(CHg)y; Ry = H; X = CI
CH,CHoN(CHa)y; Ry = H; X = Br

Js, HBTU, DIEA, CHxCly

CO.Me
:/X

/ N N /\/H H HN
~ 0 N N | o
4 H z H 0 )j\
o A O\n/N\/\ N0 oR,
I | /
T

18a: Ry =Me; X=Cl
18b: R1 = CH2CHoN(CHg)p; X = Cl
18c: Ry = CHoCH,N(CH3)s; X = Br

120



15c: RL = CH2CH2N(CH3)2; R2 = H, X = Br 0 NH2
Froc- Gi t - PABC-PNP Et 3N, DME NH C02Me H eX R3HN N/

wO 2005021 )~ O N OR1 0 OO I / 16a: RL = MeCTRI32005/017804

Froc; X = d 16b: Rl = CH2CH2N(CH3) 2; R3 = Fnoc; X =
A 16c: R1 = CH2CH2N(CH3) 2; R3 = Fnoc; X = Br

pi peridine, DMF 17a: RL = Me; R3 =H X =04 17b: Rl =
CH2CH2N(CH3)2; R3 = H, X = d 17c: Rl =
CH2CH2N(CH3)2; R3 = H. X = Br O/NH2 3, HBTU, DI EA
CH2CI2 NH 0 Co2M HOHOHe |l NN~*f,, KN N/
HNNO O LL O4 HH O \SchemeR-~ J~\ | y NONORL O
OO0 18a: Rlzl\/b X = d 18b: Rl = CH2CH2N(CH3)2; X =

N(CH3).,2: X = Br 120 WD ¢
2%54548;1/2\%;& PCF QQS/Gi—)?éB%—'SCheWé)\p’\G/N OBu-t

DMF, 100 °C
o 19

l LiOH, THF/MeOH/H,0, 0 °C

|
0 Ho\n/\/N\/U\OBu-t
OR, / 8
NVO,}:,NHZ 20
© 21

DGC, HOBt, CH,Cl,

%ﬁ/\ O,LVHI)I/\»'JV‘?\

22: R4 =t+Bu
TFA/CH,Cl, |:
23:Ry=H

14a . 40 EtsN RsHN g
14b DMF

24a: Ry = Me; R; =Boc
24b: Ry = CH,CH,N(CHa),: Rs = Boc
1) TFAICH,Cly 1= CHzCHoN(CHo): R

2) NaxCO3 25a: Ry = Me; Rs = H
25b: Ry = CH;CH,N(CH3),; Rs = H

l 23, DCC, HOBY, EtgN, CH,Cl,

Ox-NH2
NH
0 H
%\/O}\:B/\NJJ\/\N \)J\ N |
. ! PR "o O\H/N\/\
0
26a: R4 =Me

26b: Ry = CH,CHoN(CH;),
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O- A~ H-0 KX03 MO N~ MeQ" ~ Br + ~N'" OBu-t DMF, 100
C OBu-t 0 19 1 LIOH, THF/ MeOH/H20, 0 C OO0 N O- N
WOIGRSDOR@ HOBt , CH2CI 2 HONLOBu J3 4 ~' N O O - 8CHNIs2002017804

TFA/CH2CI2 22: R4 = t-Bu 0 21 3 ~ 23: R4 = HOy NH2

NH CO2Me OH-Cl  14a + 10 Et3N RSHN N / OHN 14b DWVF

O\ 1l oyNN-~NO NORL 0 OO0 24a: RL Me; R5 = Boc 1)

TFA/ CH2Cl 2 L 24b: Ri = CH2CH2N(CH3)2; R5 = Boc 2)

Na2CB 25a: Rgq = Me; R5 = H 25b: Rl = CH2CH2N( CH3) 2;

R5 = H | 23, DCC, HOBt, Et3N, CH2Cl2 OyNH2 NH C02Me
OOHOH--A N '0 Rehgroe§-N NI OHNHO HO\N I 0

N\ ONOI \ NORS O
CO,Me
~—Br

HN EDC, DMF

HO

Iz
T
Oy.0
=z
O

1) PNPOGOCI, EtzN, CH,Cly
2) BocN(CHg)CH,CH,NHCH;3

CO.,Me
:/Br

28: R; =Boc
TFAICH,Cly |:
29:R;=H

NHBoc l 7.DIEA, DMF

R3HN
30: R3=Fmoc H
piperidine, DMFE
31:R;=H
NHR4 J3, HBTU, DIEA, CH,Cly
O
? o O
i/ H H H
N\/\[r N{/\OMN/\/ N\-/U\N N
4 H H H | 0
[o) 0 P (0] O\n/N N
o N
32: R, =Boc H
TFA/CH,Cl, I:

33:Ry=H

ester. To a solution of 2-(N-tert-butoxycarbonyl-amino)-ethyl bromide (1 g, 4.5 mmole) and

valine tert-butyl ester (0.936 g, 4.5 mmole) in DMF (10 mL) was added potassium carbonate
(1.85 g, 13.5 mmole). The mixture thus obtained was stirred at 100°C overnight. The reaction
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O 26a: Rg = Me 26b: Rl = CH2CH2N(CH3)2 121 WO

2005/ 112919 PCT/ US2005/ 017804 Schene 6 CO2Me CO2Me
wOoBoosABe919oH / EDC, DM HN O N O HO N\ HO HOPCTAUSR005017804

/ ONIl / N27 HH 1 1) PNPOCOCI, Et3N, CHC 2 2)

BocN( CH3) CH2CH2NHCH3 CO2Me ~ Br HN O/ O R2 NNAO N

O/ N28 R2 =Boc H TFA/CH2CI2 | 29: R2 = H NHBoc

7,D0EA, DV CO2Me H - -Br H RSHNNL::) ON/( O O

OyN,NO \ N/

mixture was concentrated and the residue was purified by flash chromatography on silica gel
with ethyl acetate/hexanes (3/7) as eluent to give the title compound as an oil (0.16 g, 12%). 'H
NMR (CDCL) & 0.94 (ft, 6H), 1.44 (s, 9H), 1.473 and 1.475 (2s, 9H), 1.88 (m, 1H), 2.51 (m,
1H), 2.78 (m, 2H), 3.11 (m, 1H), 3.22 (m, 1H), 3.39 and 4.13 (2bt, 1H), 5.00 (bs, 1H) ppm; LC-
MS (BSI) 205 (M+H"-112), 261 (M+H"-Bu), 317 (M+H").

1.1c Synthesis of Compound 2: N-(2-Aminoethyl)-valine. The compound 1 (137 mg, 0.43

mmole) was dissolved in a solution of TFA/dichloromethane (2 mL, 1/1) at room temperature.
The mixture thus obtained was stirred at room temperature for 30 min. The reaction mixture was
concentrated to dryness to give the title compound as an oil (0.18 g, 95%) 'H NMR (CD;0D) &
1.07 and 1.16 (2d, 6H), 2.35 (m, 1H), 3.2 (m, 1H), 3.38 (m, 4H) ppm; LC-MS (ESI) 217
(M+HY.

1.1d Synthesis of Compound 3. To a solution of maleamide-dPEG,-NHS ester (61 mg, 0.16

mmole) in dichloromethane (2 mL) was added dropwise compound 2 (80.7 mg, 0.16 mmole) and
diisopropylethylamine (55.5 pL, 0.32 mmole) in dichloromethane (1 mL). The mixture thus
obtained was stirred overnight. The solvent were removed on the rotovap, and the residue was
purified by flash chromatography on silica gel with dichloromethane, followed by 5% methanol
in dichloromethane and finally 100% methanol as eluent to give the title compound as colorless
oil (87 mg, 97%). "H NMR (CDCI3) & 1.08 (dd, 6H), 2.25 (m, 1H), 2.49 (t, 2H), 2.52 (t, 2H),
3.10-3.79 (m, 25H), 6.82 (s, 2H) ppm; LC-MS (ESI) 559 (M+H")

1.1e Synthesis of Compound 4: Fmoc-Cit-PABOH. Té a solution of Fmoc-Cit-OH (1.0 g, 2.52

mmole) and 4-aminobenzylalcohol (341 mg, 2.77 mmole) in dichloromethane (10 mL) and
methanol (5 mL) was added 2- ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline[EEDQ] (1.24¢,
5.04 mmole) in one portion. The mixture was stirred in the dark for 16 hours. The solvents were
removed on the rotovap, and the white solid was triturated with ether (100 mL). The resulting
suspension was sonicated for 5 min and then left to stand for 30 min. The white solid was
collected by filtration, washed with ether and dried in vacuo (1.23g, 97%). "H-NMR (DMSO) &
1.32 to 1.52 (m, 2H), 1.52 to 1.74 (dm, 2H), 2.86 to 3.06 (dm, 2H), 4.1 (M, 1H), 4.42 (d , 2H),
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OON(/ 30: R3 = Fnoc H piperidine, P 31: R3fH
NHR6 3, HBTU, DIEA, CHCI2 0 CO2Me HOHOH ~N
woOl2005i112¢49N / HN LL OO0 4 HH O \( O N-, N) O \ pCNUS2005017804
1/ \VO0ON(/ 32: R =Boc H TFACHRC 2 P 33: R = H

1.1b Synthesis of Conpound 1: _
N-[2'-(N -tert-butoxycarbonyl -amm) -eth 11-valine
tert-butyl 5 ester. To a solution of _
2-(N-tert-butoxycarbonyl -am no)-ethyl bromde (1 g,
valine tert-butyl ester (0.936 g, 4.5

| e
5.07 mmoﬁ%m%ﬁ)ﬁw (HLYDnAd 9 41d88 (1pot 2B BUM(&AEDNST @, 1H) ppm;

I e). The m xture thus obtained was
K hg%l(l?ér_{eg%ag&fg ‘overni ght. The reaction 122 WO

2005/112919 PCT/ US2005/ 017804 mi xture was

s rified by flash
1.1f §9 ﬁeesnst rf% edan 5! ’ CS Eu%9ﬁ9]|utlon ngompound 4 (309 mg,

8]
bt
0.62 mﬁﬁﬂleafaﬁaé bg@gﬁ@%ﬂ@tﬂ%f&ﬁaﬁ (Wzl P hﬁﬁ?o Ngl g%\‘éél{?@ furan (30 mL)

and 15yl F-pyrrelidine @ iy yas adde pyrldlmﬂ(a Onb, 12 ﬂBnC(lé’)Sln ofibortion.

The nﬂ]ixﬁl%e {hm; ogtlih‘led %a}_ﬁr’ ;tnéé@fé ronQ teﬂi%f{;)a%.t %g(% %%uteg 'é]ée sl(-(r)lll)‘éents were
remov_|_ onﬁbmotcp_x@p,Saﬂchc( Eﬁld)le %5p1(rl\fﬂdd-by]ﬂagh chr%ﬁihtdgMbﬂ? oBuilica gel with

dictiqigshshL Ehionho b 378 BiefhaRorin denlshbhe el falyrk% onedtgnol in
d1ch1ctmmbth)na/m5éhtélnstbcglwetﬂe tifle BorBRbuHIa0R viite solid (97, 9 me, 70%). LC-MS
oronethane (2 nL, 1/1) at roomtenpera
(ESD%Q@& %ﬁjre thus obtained was stirred at room
tenperature for 30 mn. The reaction m xture was 10

concentrat ed to dryness to g| ve the title conpound as
21518 O 5590 R FABOB) ompbufld 6 s ﬂepa-x@d as

l.lg
JRETIN R NTRC IOV RO

1.50 3 0.74 (éxa) 2H), 904, 208/ 50 ISET REAS MHS @S bAS, A A a8, 4.55 (s,
2H), 72819 7.68 (m, 12H), 8.00 (d, 1H) ppm; LC-MS (ESI) 574 (M+H").

1.1h Synthesis of Compound 7: Fmoc-Lys(Boc)-PABC-PNP. Compound 7 was prepared as
described above for Compound 5 in 70% yield. '"H NMR (CDsCl) & 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 (d, 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™).

1.1i Synthesis of Compound 8: Boc-Val-Cit-OH. To a solution of Citrulline (2.54 g, 14.50
mmole) and Sodium Bicarbonate (1.28 g) in water (40 mL) was added Boc—Val-OSu (4.34 g,
13.81 mmole) dissolved in dimethoxyethane (DME). To aid the solubility of the mixture

tetrahydrofuran (10 mL) was added. The mixture thus obtained was let stir overnight at room
temperature. Aqueous citric acid (15%, 75 mL) was added and the mixture was extracted with
10% 2-propanol/ethyl acetate (2 x 100 mL). The organic layer was washed with brine (2 x 150
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15 mmole) in dichloromethane (2 nL) was added dropw se
conpound 2 (80.7 ng, 0.16 mmol e) and
wdiosapzapy! et hyl ami ne (55.5 L, 0.32 nmol e) i nPCT/US2005/017804
di chl oronmet hane (1 nmL). The m xture thus obtained was
stirred overnight. The solvent were renoved on the
rotovap, and the residue was purified by flash
chr omat ography on silica gel with dichl oronethane,
foll owed by 5% net hanol in dichloronmethane and
finally 100% nmet hanol as eluent to give the title
mL) af@ MRAYNEn@ WeeOtetiovessn 0 r@ﬂo{/aﬁ 8lherrgsultti@dhite ddliNIVRs dried in vacuo

for 5 Igpcugga%gltthgrg%ga?e% vg?}gqhg% &p}) bneg')s%tgca(tgm a%aﬂmﬁgﬁon the white
solid R_r%d%%fa?@kg%a%yﬁw Ehoh (# 35% §>’°ﬁ¥ hESNR %h)?@!m@tj@@ (@, 31), 0.98

a soluticon of Fnoc-

(dd, 38),5244 GRNSHIE | .78r(6h, ZH R i To(oe AHY, 2202 @R AH)( 3;41(tngH) 3, 897@ 1H), 4.39
(@ 1Dk By e LR85 (42 and 25 methanol (5

et hoxy-| - et hoxycarbonyl - |, 2- dlhydrqu|noI|ne[EEDq
(1. 24g 5 04 nmole) in one oortlon The m xture

0s Bocf\ial-CigPABOIL M}ge%qdeas described

.éd 0 : a t
above, P{'%glg?@g A{Aﬁn%ﬁg/o}nold f@@ﬂ rg@)eo)‘r‘ﬁ 5! 93 ul:l(i g 9’?‘@2%1 6H), 1.4 (s, 9H),
1.58 (ﬁuaﬁgenmsa(rﬂnwaﬁ sgm(rﬁangdzbmmmms 1@r(ch, nH@,rs 19eqm 1#9, 3.91 (d,

1H), 4§57 GpeltDos 5 (2 Hod 40 @ratoh FS Ut R g P0G L 58 (d¥ 280 by

oFXMghH1H NVR (DMSO) 8 30 1.32 to 1.52 (m 2H),
LCN%J(Eg%qu%74 dm 2H), 2.86 to 3.06 (dm 2H), 4.1 (M

, 4.42 (d, 2H) 123 WD 2005/112919

hds d p ABC-PNP4 @ obgionzfjBocsyay-Lit-PABOH

(178 1%},;,)0 ' Leégr,\/’gﬁg By 8!%'),%%%) Hs ﬁ’rrg} koo tHipdeSure with
PNP &@&Bf&ﬁ@tegmd:ﬂgco 89 hmmggnﬁ’blﬁldﬂi@ (65 ﬁglowo mmota‘) for 3 h. Ethyl

ound 62 mmol e) and
acetatp(lﬂq mbbamhlﬂ"/e hthp@ff Sirieerctl (68 ?rzL)mgere addsd tofhsrejctiop mixture and

organ%ﬁ_elfyeq‘ hyd r\xgiaﬁ%ﬂgl)tllé g’xgn dlﬁg%oﬁcéﬁ?xia{&i lnd ﬂﬁ%Eé’l@&é WhdWurifibd by

e) I n one
flash p}ﬁbmmlgraphybﬁe sitiic el rvetht f’r%medtamal ined ehaast tgtgivertheltidg compound as a

s SREETR B 5ol Lo o B ORI g oo

r | i1 g8 308 (18, 3.20 (m, 1H), 3.90 (d,
1.58 2H)’or o {11hlg{r]152i @Q(lﬁffﬂ) Q@Ssﬁnéb ﬁg’t ha(nol H|)n (e, 1EL, (

1H), fﬁﬁ £ fthOHERE 55 4n @ FRTt29 (dn2H).y7. 5500 Hebt pramdiC-MS GRSD 545 M+ H -

soo S NEHFERATTR ATl 8 e Vs 118 o

(MtH). 1.1g Synthesis of Conpound 6:

. rmc 5 LS BOC ) _ b O_I' l"&ﬂ]co%;g]eoﬁpu nal%&%f ﬁ@g@g}ru?ff gr @% nqgi' OM mmole) in
ethyl %%@? RL} W‘ll@ b&l?ole@ﬂ’[tl gab- f§182d1£’ﬁn (BWhe tnﬂé tle &pémioh.bédame to a

3.30 19 to 4.31 (m
cleanzplutio). MThe (r@acugm-gmxtmeygas (sgrre@ adch‘ug@l tSGnl‘yl then tpiaﬂtmxture was

conceé}?eﬁl Id@ ¥Q%g1#p%eﬁ§mfo {5%1%0 s zﬂd gﬂ\%ﬁ% 101‘)%) Ryhich was

used fEOrEROstEstwithov Surgitee pavifdtias. LC MS (ESI) 260 (M + H' 01) 295 (M + H").

1.1m Svynthesis of Compound 12b. To a suspension of Compound 11 (20 mg, 0.078 mmole) in

ethyl acetate (5 mL) was bubbled HBr gas for 20 min (by the time, the suspension became to a
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descri bed above for Conmpound 5 in 70%vyield. 1H NWR
(CD3C1) b 1.44 (s, 9H), 1.49-1.60 (m 20 6H), 1.73
wOmoshih9192. 00 (m | H), 3.11 (m | H), 3.20 (bker/us2ids/017804
4.23 (m 2H), 4.46 (bs, 2H), 4.67 (bs, 1H), 5.56 (bs,
1H), 7.28 (m 2H), 7.36-7.41 (m 6H), 7.59 (m 4H),
7.76 (d, 2H), 8.26 (dd, 2H), 8.45 (bs, 1H) ppm LC M
(ESI) 639 (M+H+-Boc), 684 (M+H+-Bu), 739 (M+H), 778
(MrK+). 25 1.1i Synthesis of Conmpound 8:
Boc-Val -Cit-OH To a solution of Citrulline (2.54 g,
clean @utsﬁl) Wh@teaytlcmmlxsm M@ﬁs@r@bﬁ% additienal 3 npg thep thaymighyre as
concerétrzg dégles% dq\rz(?regtthﬁ?ﬁe ( éwgohd %3 rr?% 166%%%}1 was

oxye

“used iB abmkgtdplwlmoaf fulrther pﬁrﬁicami(ﬁl E@M&(Eﬁi} péuEAR H1-0BOL330n@s + HY),

g The m xture thus obtained was let stir
341 (M\Telfln &P}t at room tenperature. Aqueous citric acid
(15% 75 nL) was added and the m xture was extracted
with 30 10%2 propanol /et hyl acetate (2 x 100 nlL). The
1.1n “Synilaasisof ICopmoundh E3hakhesplviianoirampeung 13a @9ong, 0207 8\mnole) in

o S AR ST O3 o P 2SR 1 e

0.155 wasoley indED @ (30 g, C() 1350miold) 0The nﬂrtdretthmlitamai weab stirtiefh at room
i on

et her. (100 Af t b f
tempegatyie et f-ohhe Wtoxs coneeairrd prEe i sl by
HzO/éItI_%dN/@FAQQ/ 1(540.3% %I)L) A - wa% ﬁla%n(%@%lg's 0. glyeﬁlﬁa' sohd was

collectahsyAyeticd: (59 nig ASORRHFT NSRIC OB 3 67 8001 01 41D, 334 (m,

2H), (ﬁ?_(%_jH 5. slgﬁ{')% Réﬁ (éld 8:;1} E%hl‘p@}j %gf)czl YPcch B2t 484 Pm, 1), 7.20

(dd, 1B§’,C7- d; Q{; 78&3@-1}1)@59@&4%{)97 @ gbsptiapal §d (4H) ppm; LC-MS
a ove for ,Conpound 4 in 71%vyield. 1H NWR
(ESI)(QSEJ@@)HS 6DoROMITATS7 (2d. 6H) 144 s, 9H), 1.58
(m 2H), 175(m 1H), 190(m 1H), 2.05 (m 111)
3.10 (m 1K), 3.19 (m 1K), 3.91 (d, 10 IH) 4
L.1o &Whesﬁmg&_u&l}ﬁﬁ ﬂ‘(n@sqlwlolmﬂ)Conypomgd A2 (192ng,, 00;’58 )un DMF (2

o i i e BT oG S ARG e

0.077% ﬁinhﬂle)cund@fs cﬁﬂmd\lahdeqm "ABGhblelgl 7.84 )07 73. rﬁliﬁle)rrfﬁlhea)eactlon
in THE (

i kL e T S £ ! S8 g

HATRRd 1A 800 .1750123) 3 1l add - westpiekd i
alndtacet ﬁ?%%g%?ﬁaﬁﬁ/%ﬁgg@eoggomt“%: acPd (SSVMIJM "

freezepbord IndHesyellowtselid mag eeliestedysiiltintionzang drigd ingive thedifle compound

th
(18 B R e e e 8 P SR S R e
silica gel with 5%rrethano| in as eluent to give the
1.1p %@%I L C%@Z}@goupggnd giii%ga wlsa%egs(;(l)lltg %ggﬁun 113&24@@& (g}_é\l mmole) in
dlchlﬁ&néthé& (alnqL) VT adéedH)%n&bgheirammbf&&a{ermo ﬂr? 0.48 nﬁﬁole) and
(m 1H), 0 (m in, 1 1H),

H, 3.90 (d
methsdalﬁme (% MEH) 40 m 186le) & ~781%, The pOXtee, wasryartpd 5B tq ponpiegperature
slowl? Rl the qlmng (w%gtz)nt?ndﬁgd g‘or addljffcl-)nal 30 min. To the reaction mixture was added

compound N-Boc-N,N ’-dimethylethylenediamine (166 mg, 0.80 mmole) and stirred overnight.

The mixture was concentrated and the residue was purified by flash chromatography on silica gel

with 1.25% methanol in dichloromethane as eluent to give the title compound as a white solid
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Boc), 645 (M+ H), 667 (M+ Na), 683 (M+ K). 1.11
Synt hesi s of Conpound 12a. To a suspensi on of Conpound
wa 05202919, 0.078 minole) in 25 ethyl acetat er(HUsL)05/017804

was bubbled HCO gas for 20 min (by the time, the

suspensi on becane to a clean solution). The reaction

m xture was stirred for additional 5 mn then the

m xture was concentrated to dryness to give the title
compound as yellow solid (26 ng, 100% which was used

in next step without further purification. LC M (ESI)

(71 m%BIDQ%J H NMR 8 C4p;1.406n,(W):+2.69 (s, 30), 2.97n6s St Bd4i3s34din, 4H), 3.81-

2 GRRE B TS B RS DSl RITPULE: M PR M. 5

1H), Taaﬁf@ &%@ m @, (Bypph e ¢ IMEESINE GOERENSI on becane to
5005/ 112919 PCT/ US2005/ 017804  cl ean

solution). The reaction mxture was stirred for

addi e t :
e s L A e R
dichlergmeth@f42 mh) Whrewdded 44sitbphenyh ebdbroﬁrarptwﬁSO g, 0.4f o mtoherand

fi E , 339 (M
wietfmines§ meyPis nolf 56 ALy b1t Hheghiiieas hmeb bR
tempe1f§tgre éﬁ‘a sﬁnﬁ‘%lM:Js' c@ﬁtnﬁfed GAABEMI G bl 2Bhe(s8ReADvas®vlystated and the

wer e added
res1d15'~v(@ vmshed Wwith athpht@ %Yer\tbs( iteriedizist (rhgnntorecsigio wgs digsolved in
44 5
senfFhbHcThy o bR REB R 5O 40 IBeduNS, o
d1meth§-21ﬁﬂ@[e&lbdliéﬁinfe<{ﬂ4 21200.2 T enold) ¥hdl trizthydaniae (R0 LS (B2 atn@e @8 ul).
the residue was dissolved in 10 H20/ CH3CN TEA
The npixjuye thug obfaingd ey stifrgl at FOGRRETPICEEEE OV Finfepk cLhermixgre yas
concethra{éd x&a hfa%s?&ua whs Ogﬁﬁﬁe&méh@ite& aY 8fcbiuh{rﬁ;(vﬁ19£}nﬁ1%§mﬁyfmate

(20 mM :-‘pH MD andzad)etonﬁnb?as Efuent 10 }g)ve e B@e ¢anp®ey as Bhd slig (31 mg,
0 4. 54 m 1 4.65 (m 1 7.20
54") Mé@“%l)%g%éﬁ( ( .54 (H)s 1H), (7 59 (H)d, 1H),
7 73 (bs, 1H), 11. 75 (s 1H) ppm LC- NVB (ESI) 490 (M

Lir SgullesapTiCaimpRd 4 oFo Enimating of Somersie @4 GBI pimole) in

CHZC?\@EZrﬁ%) wille)ad¥& SnRdPRG Y1 chloroformate (64 mg, 0.32 mmole) and triethylamine

nethylan1no et hoxy) - benzof ur an- 2 carboxylic
(22 pBe).46 HBpole)ait (32 FTherggactign BiEIGe ims| objaizedgvas stirred at room

o FRRRE, 1o sl oM S g i

(94 mdg00.58 rholePdridahe $tirtihg dhé edhtintidtefot bddifi@ta 50v8Sn. The reaction mixture
concentrated 20 and the reS|due s di ssolved in

was cppesnEpisRpd tha residuy, waspyrifisd bytlaghchipptograpfycongiilicags! with 5%
meth%lﬁfﬁlzcﬁéhl&%healaﬁc as aﬁen)f % HOWHRQY tle@o%ﬂ?m |v@ﬁfeesgl1@{28 mg, 83%).

tration and dried to give the tjtle conpound
LC-Mfiy(ES8p490, SEQ:WH;G(AEGH) - BoO), {84 AMHHED), 895 (M 5260}, W22 (M) K
572 (M + H++ 2)

1.1s Synthesis of Compound 15a. Compound 14a (70 mg, 0.10 m mole) was dissolved in

trifluoroacetic acid (5 mL) and the mixture was stirred at room temperature for 30 min and
concentrated to dryness and the product (72 mg, 100%) was used in next step without further
purification. HPL.C showed it to be >95% pure. 'H NMR 5 2.64 (s, 3H), 2.93 (s, 3H), 3.19 (s,
3H), 3.30 (t, 1H), 3.79 (s, 3H), 3.85 (s, 3H), 3.81-3.85 (m, 1H), 4.27-4.49 (m, 3H), 4.59 (d, 1H),
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L I p Synthesis of Conpound 14a. To a suspension of
Conpound 13a (48 ng, 0.10 mmole) in 25
wdiedsiiozoamet hane (4 ni L) were added p-nitropheRrgi/us2005/017804

chl oroformate (80 ng, 0.40 nmole) and triethyl am ne
(56 L, 0.40 mnole) at -78 C. The m xture was war ned
up to roomtenperature slowy and the stirring was
continued for additional 30 min. To the reaction
m xture was added conpound
N- Boc- N, N - di met hyl et hyl enedi am ne (166 ng, O0.80

4.68 frhthé)6 Fnddstily, 783 (dVighnT.ghts, 1HEed Infdx tid), € .0ebr s, 1H), 10.61 (brs,

conc resj s purified by flash
% g%lh P%ﬂ%rﬁ) §§4 é@%\’éﬁ with 1.25% net hanol in
dlchloronethane as eluent to give the t|tIe compound

as ﬁ V\:hl te soll 126 WO 2005/ 112919 P S20 5 178?
15k, @mg_qug;é_l?b X¥PS PFRP2 as gscg ove for

Comé(}j%ad 1§ %81(%)5 ?%Fi.) TR :(égﬁgf?dz’.% ?ﬁ)7_§.05 % 3%6 ;(1.§_§§bs, 1H),

3.01 &, GH), B8 (hHLH);73.26(bes2EDL BY2 (i, 4B), 6ck3 (b4 FH), F79@s( §), 3.91 G,

580, &5hie i 430 @ bk, et A G BTt hed sl 756

(s, 1H)30.5048 11D, 8.04 BED 1Y) LE-MS HSThhgw, gg@tdaarawﬁz) w3 (M+K).
vere added 4- ni trophenyl chloroformate (80 ng, 0.4 in
nole) and triethylamne (40 ng, 0.4 in nole, 56 L) at

S

1.1u @ theélig1 &t &ﬁﬂ Snd 198 C%B&ggl 1?3 Wl pt: %ﬁf@g a%ﬁgi%ﬁg@i 2 03‘7% gc%r

COmpmdasmotW/emewq LGS (BT, é7M§4mshHa), 22 tMetKor
to give the internediate. The internedi ate was
di ssolved in 10 dichloronmethane (2 nL) and to the

1.1v ISsatbis @ﬁcsmbbﬁﬂdqmav\&m s@ﬁh‘ﬁ@ﬂ of\EBﬁiﬁo&AdM 612 5 mg, 0 019 mmole) and

di net hyl et hyl enedi ani n 3&
Compqund 1§ (Khinge)- 9 Y0 ihgimeth foﬁﬁ'ﬁrﬂéle (%Q':P LL%) WaS?Héedfﬁﬂﬁth@{}a@me (6 pL,
0.044 Itﬂﬂﬁﬂé? bﬂ@ rﬂﬁ%%ﬁls %Bﬂafnreg &a8 btk QLS SHRES c}%&é‘fﬁl‘é overmght Ether (5
over ni he m xture was concentrate
mL) Wesadsﬂ@é tw@s npxmuref qodch VblyteHPle:pmmp@ed@ut@ﬁ sehationj tT he solid was
ﬁlterem un{%n 8 sl} chhrcgrfle%{agra h ooR s(_}Id(I;]z) e?wdt\;l\hacll:% c%(r)” L e((,e }}?Powed by
1% nigthanollin &éﬁ@rombﬁaﬁ@Z%ﬁSb&aﬂ(ﬂSn dlMﬂki}oxﬂetﬂerneSﬁra tﬂit&lsansl wf
Conmpqund 14 S spenS|o npoun 13c (24
dichlgrogethae pas) oty e peitoh glon ﬁ@h &P%Hhﬁot Gherds
comp%hh@ésoaf %ﬁ@&o@ld((% Iﬁ@ 56%) 3L2cmt@§1) @’mi 1113 evrpham PEM + Nab),
C. The reaction m xture thus }
1150<§MJaKn+)ad vvas st | r r ed at room 20 tenperature for 18 h.
To the reaction mxture was added
N- Boc- N, N - di net hyl et hyl enedi am ne (94 ng, 0.50
1. 1wnSxmitiekis @i Cotpeurst 16br iTogr wasionadConpednd D8b @ddg,t0.@0586 mmole) in
50 min. The reaction mxture was concegﬁﬁﬁted d t he

DMF; (@ awfe) s fdrdi Ganerpupy 513 -8ame, Or0SHaraelaadPIon (inL, 0011
mmogaﬁv’g ﬁﬂt@éothdg%%%l wistifb @ r@SﬁqﬁhMQtEre%r §hu Qﬂ%rhﬂure was

title conpound as white solid
concemﬁam ap&Ble)resd Q@ wa1Bifigd by @M;hrchﬂamatog@pf}y oﬂauca( 2l withi)10%
methano? in Mchloron‘}e’thane as éluent to élve ?he title compound as a solid (3 mg, 45%). LC-

MS (ESI) 490, 526, 1169 (M + HY), 1208 (M +K*)
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|.I's Synthesis of Conpound 15a. Conpound 14a (70 ny,
0.10 in nole) was dissolved in trifluoroacetic acid
wO300s1)i129and the m xture was stirred at room t eRPEMUSL0SE17804

for 30 mn and concentrated to dryness and the
product (72 ng, 100% was used in next step w thout
further purification. HPLC showed it to be >95% pure.
IHNWR 6 2.64 (s, 3H), 2.93 (s, 3H), 3.19 (s, 30 3H),
3.30 (t, 1H), 3.79 (s, 3H, 3.85 (s, 3H, 3.81-3.85
(m 1H), 427449(m 3H, 4.59 (d, 1H), 127 WO

1.1x _-u@ hiesig 0000 em-]u 60005mpemBOLSe waseepered as dejeribed ghove for

Com 0 I(SB'_H 50% 2 Iy%i (Egdwg'i%s(%b&%bs%lig% frghosd 1@&}*)

612 (MrH), 634 (MrNa+) 1.1t Synthesis of Conpound 15b.
Oo

Oundf ‘ . %1 1 N alragg]&taicsm gf%?%;zyg iy é)%?émnole) in
dlmet’-ﬂiﬁforlganﬁge gﬁ)O ﬁ?&vas %d@e’a ;ﬁl%%duﬂa"& 00 u% Bbnt gort@hb ThedmB&ure thus
obtalgedmta sk§1gred 104)20 @ingtes @‘groomgpglpergtugaz T@msol]: ¢ Weqe mgl on the

rotow%}%, ang @a%Zd]&ggl h@?mféﬂlﬁ fol 8. . ’gﬁ@ &eﬁbdugél ggﬁi{: bé ) Wlﬁﬁnal

amoup of ditileddmefiabe [10090,) ab@ Gexand (B by Hps add® thévkdition] B white solid

i b S SE i SRS AR RS V%m0 0 0.
(M+H‘T)e¢1@(IM@ )h©E§ (M +#4R6, 570, 684 (M + H+), 722 (M +

v Sythesis of npound 16a. To a sol ution of
Corrpound 5 (12.5 ng, 0.019 mmle) and Conpound 15a

L1z (S&Rthgﬁs ]QPC%%A'c}u\ngq 79' 6?@19%!5:891' sﬂ)qs:ﬂa%é?ﬁaes@ﬁ]sé)%‘tﬁ)gcrl ggcsﬁeggr

Comphindiladh 9&%s yidd.r EEMAI(ESDO4T Odrpdhat ur e over ni ght .
Ether (5 nL) was added to the m xture and a white
solid precipated out of solution. The solid was

1.1aaf sbﬁtﬁésesdofmﬂnﬂbuﬁd i yedchmpdunahic evlag 5108 b @Yl above for
silica gel wth dichl oromethane, followed by 1%

Comm&ﬁéﬂn?frﬂd’i%l%@M(mém%@@ﬁé{ﬁanol in
di chl or onet hane, 3% net hanol in dichloronethane and
finally 4% met hanol in dichloronethane as eluent to
1.1blgiSyethedieoft Carhppupd 18onPoandutien of Génpend d7a (¢.2 8127 0,695 mmole) and

56 S 4 1 IVH 13 M .
Comlﬂ_(iué% C%I\ﬁk%l g, (O%%g?ﬁﬁ)]lg% d}cg)h?or & rﬁ}g)o\(va +dd'§ﬁiﬁ} one portion
PyB(SI?)Bﬂ mgno 0b7 ﬁiﬂlﬁl)@liﬁl%\ﬂ&bo}(cﬁlsﬁﬂopﬁe@g)ﬁﬁmﬁé (1al19) The mliaM_e thus

wer e, added Conpound 5 (3. 0. 0056 %
obtalaffﬁdvv@a %&e@ overnight 190 ACTHRREIEIL: éOINPn;%f WeEs Fepgyed on the rotovap.

The RAUA PEINBRA B 1Pkd éﬁlﬁiPﬁé 16 9@1@ 4 GIREORE Y 6 {088 T4 MEQES) 470,

m xture was conc rated and the residue was purif
1431 16)1 F Fis A4Ehed e oyria6AyMonKs) | i ca gel with 10%

nmet hanol in dichloronmethane as eluent to give the

title conpound as a solid (3 ng, 45%. LC- M (ESI)
1.1ccAS0nth&6nf Cohgduhd/li 8b. Hre a $a0Gon M Gonlouh@ 87b (2.2 mg, 0.0025 mmole)

and Compound 3 in 5% methanol in dichloromethane (400 pL) were added HBTU (9 mg,
0.0046 mmole) and DIEA (1.4 uL, 0.0046 mmole). The mixture thus obtained was stirred at

room temperature overnight. The solvent was evaporated and the residue was purified on semi-
preparative HPLC with 10 mM ammonium formate and acetonitrile as eluent to give the title

compound as an oil (1.1 mg, 30%). LC-MS (ESI) 490, 526, 1488 (M + H"), 1527 (M + K)
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WO 2005/ 112919 PCT/ US2005/ 017804 1. |Ix Synthesis of

Conpound 16c¢. Conpound 16c was prepared as descri bed
weahwsaitap Conpound 16b in 50% vyield. LC M5 ( BEr)usa@de/n17804

570, 1212 (M + H), 1250 (M + K) |.ly Synthesis of

Conpound 17a. To a solution of Conpound 16a (8.7 ny,

0.008 mmole) in 5 dinethylformam de (500 L) was added

pi peridine (100 L) 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

1.1dd 3 § %ks% M. crri oh@l%%@%ﬁqp%%{l% %’? cg 6%1?1%}5(%5](%§emmole)
and thmidnq)oaﬁdi B{5.5eH29l00d7 ﬁﬂﬁol@)‘m$% bhethafolih 'tlféhld@@ﬁethane (o 5 ml) were
filtered off and dried (6.

addedddBTY (3 i g MQ.Q?7 (Qe)(qadp%n@ 4 ,91280(5%?4,@{)101@1 E}F mlxture thus

f 7
obtauéﬁ d@gs e & o&‘g g&g@&g&u& Jggr#géggﬁ qHe goé&%ﬁ wgg%@ﬁ%@&fﬁq the residue
was pLL@ﬁMBJ}( £5h) chotmatgdvhphytn silicaigel with 30t h@masoloﬁ dchlngomeibiane as

chuen3h s AL P95 91 B BF PRGNS LERT (b sCRmg) Rsss

(M+NE, bp7Svrtkigsi s of Conpound 18a. To a sol ution of
Conpound 17a (4.2 ng, 0.005 mmole) and Conpound 3
(2.64 ng, 0.005 nmmole) in dichloronmethane (1 nmL) was
added in one portion 20 PyBOP (3.7 ng, 0.007 mol e)

1.2 S@rﬁhés%vﬁgﬂlgaolgé\} ﬁﬁﬁfu%{:’é{ gl}éo‘ﬁfgnﬁ thde- 1inkBE WithS & We immolative
hUS obtal ned was stirred overn %%%I at room
pmmxenperature. The sol vents were renoved on the rotovap.
The residue was purified by Prep HPLC to yield a beige
solid (2.6 ng, 38.7%. M5 (ES) 470, 1431 (M+ H),
1453 (M + N%ZM #469 (M + K) 25 1.1cg &y nthesis of

jound fo a sol utiea of Co Jnd 17b (2.2 ny,
WO P25 gy (Td 8 in %ﬁhanol inB, c
di cptor oneg, 2%4@0 t) “were adde . 0.0046

ol e) and DI EA (1.4 L, 0.0046 nmole). °ThE m xt ure~p°
thus(gQQQJned was stirred at dogem t enperature NH

|ght The sol vent was e ted and the resj de
ma§“ i ed qpnsen - prepafa ?f?gé "th 10400 oc
a nwﬁztﬁgfe anﬂ_acetonﬁt ent to "

titl® 30 conpound as 0|I (1.1 ny, 309@——+£§+ﬁ}——*
XESI) 490, 526, 1488 (M + 1527 (M + K) 129 WO

2005/ 112919 PCT/Q&%&OS/017804 1.1dd Synthesis of Halp!
Cbnpound 18c. sol ution of Conpoundcdvgsr (6.5
0. Q0g%"xftrol e) the Conpound 3 (5. 0. 0097 gm%I;

w%ﬂ?/ n%% d|chLoronetBié%i%@%s?jfi(
| AE U%ﬁ} 97 —mote)” an
(Q 294 4 ol & .c?he m xture thus 5¢0 tai ned was

\sPirred at roomtenperature overnlﬁ . The sol vent was

“evaporated and the residue Ha

=|=

cozme/Br

/

E 3'” Y{ JI%J’NOF\ oM “N“’<_>?
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was purified by flash chromatography on silica gel
with 30 IN, nethanol in dichloromethane as eluent to
wgives/titeaoti tl e conpound as an oil (4 ng, 30% PCL@SMB5/017804
(ESI) 1532 (M+H), 1554 (MtNa), 1570 (M+K). 10 1.2
Synt hesi s net hodol ogy for duocarnyci n-contai ni ng
peptide linker without self-immolative r space COZM
Br COzMP Br CQOZMe = HNO2 NH ~ N A NH NHZ+ B B NH N,
/[ 1'\1'\ NO2 C HOHO OO0 HZN-fO CO2Me, Br CO2MP. Br NH
NHOH OW\HNNXZ O NNHR2 HON .Fmoc | 0 OO0 DN
1.2a Redgtion @.: EFo N susignsin ¢ZAlkyldlng E@e M|-mg M—Ir@ﬁféthyBAcetate was passed
HV.N N

o stow{ e f G B Rt iy Tl it e gty 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 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

1.2¢ Reaction C: The 4’-OH was protected using methyl pipirazine carbonyl chloride (11 mg,
0.054 mMoles) in 2mL DCM, 200 pL Allyl alcohol and pyridine (21 pL) for 2 hours. The
product was purified by silica gel column chromatography and Identified by Mass Spec, MS+1 =
654

1.2d Reaction D: Reduction of Nitro group was done by hydogenolysis over Pd/C in
DCM/MeOH (2:1) under 40 PSI for 45 minutes. The product was filtered and the filtrate

concentrated and dried under high vacuum. The product was confirmed by mass spec analysis

MS+1 = and carried out to the next step without further purification.

1.2¢ Reaction E: To a solution of above compound (18mg, 0.024 mMoles) in MeOH/DCM
(2:1, 3 mL) was added Fmoc-Val-Citruline (29 mg, 0.06 mMoles) the resultant mixture was
stirred for 10 minutes until all the acid dissolved. 15 mg, 0.06 moles of EEDQ was added and
the reaction mixture was stirred in the dark overnight. The reaction mixture was then
concentrated, rinsed with diethyl ether and the.residue was purified by reverse phase Prep HPLC

to give the product which was identified by Mass Spec M+1 =1103.

1.2f Reaction F: Deprotection of Fmoc protecting group was done using 5% pipiridine in 1 mL

DMTF for 10 minutes. Concentration of the reaction mixture was followed by rinsing the solid

residue with diethyl ether. Product was confirmed by Mass Spec, MS+1 = 880 and M+K= 919
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15 /ND 130 WD 2005/ 112919 PCT/ US2005/017804 1.2a
weeanstiizmn9 A: To a suspension of Al kyl ating cor eCT/USR005/17804

2m. of Ethyl Acetate was passed a slow stream of dry

HBr gas until a clear solution is formed which took

approximately 15 mnutes. The reaction m xture was

concentrated and dried overni ght under high vacuum 5

1.2b Reaction B: To a suspension of the brono nethyl

seco conmpound prepared in step Ain DM was added EDC

(10ng, O0.054nmWbl es) and 5-Nitro benzofuran carboxylic

id.(12r 0,054 l.es) and I to stir for .6
12 Kb G o S o IR P n TR R b0 Bsblred By ¥ v
added 0841 APEGRIGHBresee( 20Thg) eathé Feactic @ itnre stidytfos 1 \We.r@ncentration
congent rated after three extractions with ethyl

folloged by putifigalign reviersgpgass e dPH¢ gaveyel nusetid! Keeysrdkorield, beginning
fromVA Tk PlatiRE E RS REh AP LHREmEd bVREE sgwlv@lq PHPFIAMBS 1300 and
confirnmed by Mass Spec, Mtl = 530 1.2c Reaction C The
M+K4= 18 was prot ected using nethyl pipirazine carbonyl
chloride (11 ng, 0.054 mwbles) in 2n. DCM 200 L
Al'lyl al cohol and pyridine (21 L) for 2 hours. The
1.3 pymilehsistof WastideUlihltdr eonjbyatad Witk TubidlsicoAum
chromat ography and Identified by Mass Spec, M5+l = 15
654 1.2d Reaction D. Reduction of Nitro group was done
by hydogenol ysis over Pd/ @i OH (2pl) umdgr , 40
PSI for 45 BﬂcHNE&Br*TH@W@’&:th\R%‘?yEi I té%etchﬁam/t\d@@é(
filtrate concentrated afd dri &¥futtef hi gh wacuam
The product was confirned by mass spec anal ysifn_—;a&bCM
M5+l = %nd carried out to the next step wthou

furthgrpurifi catioon. H.®e Reacti @& To a SOl @t Ron
of ab QW@OM i n WO H
(2:1,93 M9 was' added Fvoc- Val MLIFEFMNEI 29 g, 0. 06

mvbl es) the resultant m xture was stirred for 10

m nutes until all the acid dissolved. 15 ng, 0.06
noTlesligahd Eal6g weked adBRG aad geRhletliihkertsabt sanhesisxhowe
was stirred in the dark overnight. The reaction

m xture was then concentrated, rinsed with diethyl
ether and the.residue was purified by reverse phase
Prep HPLC to give the product which was identified by
Mass Spec M+l = 1103. 1.2f Reaction F. Deprotection of
Fnoc protecting group was done using 5% pipiridine in
1 n. 30 DM for 10 mnutes. Concentration of the
reaction mxture was followed by rinsing the solid
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residue wth diethyl ether. Product was confirned by
Mass Spec, MsS+1l = 880 and M+K= 919 131 WD 2005/112919
wWeOeCHs$RA05/ 017804 1.2g Reaction G To a sol upComseios/ 017804
the free amine in IM- (1.5 nL) prepared in step F was
added Mal - (PEG) 4- NHS-ester ( 20 ng) and the reaction
m xture stirred for 1 hr. Concentration followed by
purification reverse phase Prep HPLC gave 2.8 ng of
(11 % overall yield, beginning 5 from Al kyl ati ng core)
whi ch was confi rmed by mass spec M5+l = 2178, MtNa =
1300 and 01316 1.3 Synt hesj epti de Linker
&eBt Ugat ed Tupul ysi ne A Cﬂﬁpcgéocg H O BocHN ~. Br
lq% H - DWF, B900&3.TFADCM O HO H
N > fN~O N .NJLCH 10 O
Qéjg% J\giﬁ gand Czaeod@é\J/LMeE to PEG and
ker

y the synthesis shown.i 182 V\D

peptide Ii
2005/ 112919 PCT/ US2005/ 017804 O O 1. PNP- OOO

Et3N, CH2C12 NOHOa\ 0 NN N~ koGt p112
BocNWNQ)o ROp OC) /,OHZNOI
O

l
Boc- N~l\ﬁ§: N Boc—N\/\N NKLNJ
H
HWH
Fmoc—N OV o
H o Oy 1. TFA
° DCM, TEA
HoN. O Noz
HN

X ';lj\o ;\&Wx

1. Diethyl amine
2. DCC/ DIEA/ DMF

0

4 H Q H 9

q\/\TN{AONNNN\:)\OH

HoN._O H ~
2 \f Y
HN
~° 4 O 4 OY H ROOC
g\/\n’N{/\ONN’\/N\.)LN N | |
0 0 4 H X H O o N\/\N N N
| o H

The synthesis of intermediates and ligand-drug conjugate having a peptide linker where the drug

is Tubulysine A is shown hereinabove. This basic method may be used with other drugs.
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Il 1 - O- OpHNHO Fmc-HNOi Op\ 1. TFA O

DCM TEA HZNIf" ONOX2 HN ", O HROOC O Fnobc-H N1 1
WO20511¥YN-N~p / \ Tf NO NN O O YOH O 1.prOraskos/017804
amne 2. bDCCC DIEAV DW OHO HO [/ N,,-,~(N O

N~ NNk OH ~~AHRNOOO4HHNO OIlp / HOHOMH
ROOC1 ONONOI4 HNHONCNI NOH/ S™"I 0 -ill
ONp OOOHO The synthesis of internediates and

| i gand-drug conjugate having a peptide |inker where

the drug 1is Tubulysine A is shown hereinabove. This

basi ¢ nethod may be used with other drugs. 5 133

1.4a Synthesis of peptide-linker conjugate 111

COMe coMe,
2! - e
- e = —N N-COCt Py N
HN s o © NH NOy At l/\N o )\[—Q
—_— N —_— N
EDC 4 AN/ (e) O
HO N HO 6 ©
Pd/C, H2
CO-M
Voo _ oy
R N g
)CEI HN EDC/ 4-N-Boc-Amino benzoic acid f NH,
oy 55 - SARe YRy,
- d o NH -N d o

Boc

l Fmoc-Val-Cit-OH/EEDQ/TEA

D e
d_lN B /(NH
NN Q H

H =
N o’}\@rnr@""fm)‘j\”'moc
o} &S H

l Piperidine/Maleimide-PEG4-NHS ester

Q
O/ HZNYO
NH

ﬁHN : /(o o 00?
(No N H N NC oo N N
4 N N /O
N 0%@"“7/’@/ ‘[o\/\ll:ll}‘l o o X

10
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WD 2005/ 112919 PCT/ US2005/ 017804 1.4a Synthesis of

peptide-linker conjugate -CO2Me CO2Me O CO2Me Hp
woleRsi1C291HN NO HN i G O 0 NH NO2 N N LOCI NOQ(r pCTDS20d5/017804

HOIl NEoc HOOOOHO Pd/C, H2 CO2MeC CO2MeCl O

N O HN HN-~~ EDC/ 4-N-Boc- Am no benzoic acid (r) H2 N

Jxp "70 xp' NONH~J OO0 Boc

Fnoc-Val -Cit-OH/EEDQ TEA O H2N O 0, G NH GN

f"" NxOl~ NHp H N 0O OHNN Y Fnoc OO

Pi peri di ne/ Mal ei m de- PEGA-NHS ester 0 0 G H2N NH O

OHN ( O I I N~ INI X0 O/ N/NNp NOOOJN~-Nn ~\ O

Hy O 05 111 10

1.4b Synthesis of peptide-linker conjugate 112

5
COLM coMe,
ohie -
~C 0 H%f% NO,
= —N_ N-cOg! X N
NH NO. (N0 ,}\[Q
oo T T A T
l Pd/C, H2
CO,Me
COzMeC , N O
c;iN 3 1. 7-Amino-1H-indole-2-carboxylic ){‘ NH,
acid/EDC/TEA
N O
o )\(Q /N(:) )IQ
N 2. TFA o o
l Fmoc-Val-Cit-OH/EEDQ/TEA
H2NYO
NH
COMe /(
N_ —Cl 0 H O H
j{l HN Nﬁ(\N})I Fmoc
oy D !
l Piperidine/Maleimide-PEG4-NHS ester
HzNYO
_ o, H J
X
S A’Q
NI
10
15
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134 WD 2005/ 112919 PCT/ US2005/ 017804 1.4b Synthesis
of peptide-linker conjugate 112 5 CO2Me (C02 SCI HN \

we 20l510®»19-N N COCl .. NI \ / N NOHN 2 _N JrOrms2048017804
OOPd/C, H -CO2Me CO2Me €1 ONC HNO NNH 1
7- Ami no-1 Hndol e- 2-carboxylic O N NH2 aci d/ EDC/ TEA
NXONJ x0O N2. TFANJ O100 / OO
Frnoc- Val -CGit-OH/ EEDQ TEA ~1L H2N,~O NH Co2Mcl J QH
OHNHNOHNH11I ~Ny Froc /NNAON\ / I OHOO
Pi peri di ne/ Mal ei m de- PE4- NHS ester H2N-f-O NH

5 1.4¢c Synthesis of peptide-linker conjugate 113

0O

H,N o)
H /s o 2 N
4 | H
..} —_—
Ho@:g'“wrﬁ N\YNKLN) Hrf 3 1 24
0 ~° o H HO ) N)\/l N
(o] \n,O (¢]

1. Piperidine

o]
RSN TG
(0] NT~-Br

HZN\FO
HN
o o} ojj\'(
gﬁgn\ko/}zﬂ”wyﬁ O“O\No \(\g:
RN LS NMY 2 )
HOQJS X N;@QO B
113
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C02Me O NHO/ O ONHNINNH-0 O- JOHN P'1( NJo

NQ~"'" OO\ 10 15 135 WD 2005/112919
WweOeCHs$RA05/ 017804 5 1.4c Synthesis of pepti deeriuskms/ 017804
conjugate 113 OHZN HOOC 1) NHZ NI i OO0 p NHO

NOrvSNNN/\ HSN N-ON -Y/\OHHOp 1( 0 1(
/I\OH 0 HZNy O Fnoc-Val-Cit-OH/EDC/rEA HN H OH O
Froc * HONI OHN//SSNo HO" NON OOOHUDO
1. Piperidine O 2. / NerNr p 1" N Br

EXAMPLE 2: Svynthesis of 6-Membered Hydrazine Linker Conjugates

2.1 Svnthesis of a 6-Membered gem-dimethyl hydrazine linker conjugated to a duocarmycin

derivative cytotoxin

5
2.1a Synthesis Scheme for Compound 109
I (0] | 0] l O
H MeOH H
obz/%OH CPL oA Cbz/N)%J\N—N—Boc i H% N—N—Boc
N'-methyl | |
Boc hydrazine 107 108
O—
(o]
/
(PNPC-1918) _Cl
HN : o
Boc—N—N )\\O N
TEA N /
DCM | g o
109
TFA/DCM
25 minutes
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-
bath temperature was added HOAT (catalytic, 0.25 equivalents), DIPEA (2.8 mL, 16 mmoles)
15  followed by 2-chloro-1,3-dimethylimidazolidinium hexafluorophosphate (CIP) (1.2 g, 4.4
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OO0 .II[~ .JJI~4 JIH HZNyOHN / NO1 HOHO O Ni
N~-NN~OO0Op4HHPI, HNSxAl HJ NN OOOH
w2005M1H19113 136 WO 2005/ 112919 PCT/ US2005/ 01 P8DAIS2005/017804

EXAMPLE 2: Synthesis of 6-Menbered Hydrazi ne Linker

Conjugates 2.1 Synthesis of a 6-Menbered

gem di net hydrazi ne |inker conjugated to a duocarnycin

derivative cytotoxin 5 2.1a Synthesis Schene for

Compound 109 1 O1 OO Chz'COH CPlI, HOAt Cbz' NN-N-Boc

MeOH HN N_N-Boc N -nethyl Boc hydrazine 107 108 O1
mmol@s)STlo thiskeactivn mixure@ra® tien@dded Boc-IN(MVeNEE@3 184183, 43 8@ioles). The

reaction mixture was allowed to stir overnight at room temperature. To the reaction mixture is
added 10 % citric acid solution (100 mL) and extracted with DCM. The organic phase was
washed with water and then with a saturated solution of sodiumbicarbonate followed by water
again. The organic phase was then concentrated and purified by silica gel column with
increasing polarity of ethyl acetate in hexanes to give 860 mg , 57 % yield 107 which identified
by mass spec M+1 = 380 and M-+NH, "= 397.

The Cbz protecting group was removed by catalytic hydrogenation using Pd/C in MeOH
to give compound 108 which was confirmed by MS.

To a solution of PNPC-1918 (10 mg, 0.1 mmoles) in 2 mL DCM was added drop wise a
solution of Compound 108 (60 mg, 0.25 mmoles) in 8mL of DCM and the reaction mixture was
allowed to stir for 2 days till all the starting material had disappeared. The reaction mixture was
filtered through a short silica gel pad and then concentrated and purified by reverse phase Prep
HPLC to give 4.2 mg of Compound 109. This was identified by Mass Spec M+1 = 740. Boc
Deprotection of Compound 109 was done with pure TFA for 20 minutes to give Compound 110.
The product was identified by Mass Spec, M+1 = 640.
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109 CO2Me CO2Me SCI SCI IpNH\ Ove ONH OV Boc.N. N
woOle®1h2919N TFA/DCM H2ZNFN IN p 1 / N H p 25 nm RATAS2(05017804

OO0 109 110 10 2.1b Synthesis of Compound 110 To a

suspensi on of Cbz-di nmethyl al anine (1g, 3.98 nibl es)

in 30 nL of DCM at ice- bath tenperature was added

HOAT (catal ytic, 0.25 equivalents), DI PEA (2.8 nL, 16

mol es) 15 fol |l onwed by

2-chloro-1, 3-di net hyl i m dazol i di ni um

hexaf | uor ophosphate (CIP) (1.2 g, 4.4 137 WO

9 PCT 005/017804 mmoles). To this
%S%Lgfgéom Oundlﬁ% t hen added Boc- NN(Me) (643 nol es,
4. "FheﬂWIﬂLMh-A&'é't&pheh&@&dﬂdQﬁmfﬁbﬁﬁdﬂﬂ) (Bas, A0b anBéled)Gvesd d:dmbined
over room tenperature. To the reaction njxtu

concgndrate; @agg}ng%o*%n&l qnéleralgg]a VaHum: ﬂa)nth{smt%q:_yva%ﬁgied a 1 mL of 5%
aceti€adid SsHLRs ﬁ%ﬁé?emay cHr Ah@aRLEoRR ﬁ%@ecﬂﬁ% s1e‘¥9@s hed tintablon of

water and then wth a saturated sol ution of
hydragouk wabtasemeo iraless tho bobesdt. Byitenwrhish the regetion. mikhee was

conc&rugégﬂ gn%@%%fl\gﬁne\}eps?%hgs%nrp& %ﬁ)ﬁ%gnn nd Lfr)xillj £ o 3 gD}h 7) to give 2.8
mg oﬁﬁ&mﬁmﬁd iih1 teanedd d‘l@lpt@lu%ﬁ@asl@ﬁntﬁ?ed%y}Mﬁs$p&@MS+1 =1129,

ich i f y mass spec M+l = 380 and M+NH4+=
]\ﬁg‘T ﬂ@ﬁan%d\g% Uégtl ng group was renoved by catal ytic
hydr ogenati on using Pd/Cin MeOH to give conpound 108
whi ch vvas confirmed by Ms. 10 To a sol utlon of
prptiresisai g gemadippgthyb 6-memherasddiydiazing liw Wiugated 4ola tidpulysin
eviotdiQP Wi se a solution of Corrpound 108 (60 rrg, 0. 25
‘yt—r‘r'mol es) in 8nL of DCM and the reaction m xture was

allowed to stir for 2 days till all the starting
mat eri al had di sappeared. The reaction m xture was
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filtered through a short silica gel pad and then

concentrated and purified by reverse phase Prep HPLC
woao@inmid. 2 ng of Conmpound 109. This was i denPCriusegooby17804

Mass Spec M+l = 740. Boc 15 Deprotection of Conpound

109 was done with pure TFA for 20 mnutes to give

Conpound 110. The product was identified by Mass

Spec, Mtl = 640. CO2M - _ CI NH O O 6 H2N' NO N

1~1 OO0 0110 Ol N o ON-~ 0/AcOH/DCM 1/2 hrs H

C2Me C NQoo~-ONH I Ov NJ 1A I/ WNOOONI /

0 000111 138 WO 20&34\2(/92919 PCT/ US2005/ 017804

2. 1c Synt hesigosd mpound©l11 The

Mal - PEGA- Acet ophefpgpe dc u(@d 110 (3ng, .005

nol es) Wed?e10 d and dried

over ni ght ofaH t m xture was added

alnL of 5% 5 aceticgacid sol ution prepared a day

earlier and dried over I ecu i eves. The formation

of hydrazone wds™¥oi %IHIRI %{S hen an hour. After

whi ch the reactim, ot re centration and

purified by reverse phage Pre C(ammnlumformate

Ph = 7) to give 2.8R0O f co 11(60 % vyield).
The product dentlf sl\/as M5+l = 1129,
M Nl—lgogHlei N i

1 TFA, O/L o
2. 10% AcOH/CH,Cly Howo\ﬂ«o

molecular sieves

o ROOC
A X
o OO
o 4

lféN—CHZCHZCHZNHZl DCC, DMAP, CH,Cly

O

° QK %*@E xf*@

Similar methodology as shown in Example 2.1 can be applied for the synthesis of a geminal

dimethyl 6-membered hydrazine linker complexed with a drug such as tubulysin A is shown.

2.3 Synthesis of a hydrazine linker conjugated to a duocarmycin analog
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2.2 Synthesis of a gein-dinmethyl 6-nmenbered hydrazi ne

I i nker conjugated to a tubulysin c¢ otoxin 139 WO
waQ05/11342919 PCT/ US2005/ 017804 ROOC 0 N S N €CI/uskids/017804

I~ N~ NN1 O -J O\OHO 1. PNP-OCOCI 2. BocHN'N NH

Et 3N, CH2C12 O ROOCC VO O H/ JO~ BocHN N NO O ~N"

"~~NNU O01H1. TFA 0 ~~ O 2. 10% AcOH CH2Cl 2

HO 10 4 O nolecular sieves 0 '0 ROOC ™ OO0 H/ SO I
N ~NNNO/ \ WNMWN~YNl HOO~p I/ pO-YOH O
0 0 N CH2CH2CH2NH2 DCC, DVAP, CH2CI2 Op ROOC 0 O

N @M N CH2 B(O / I\V 0 COp By p N H
NH_ A oF A c
N HO N

(o]

N
4
N

To a solution of the bromo methyl seco compound (0.074 mMoles) in 3 mL DMF was
added the 5-actyl indole-2-carboxylate (30 mg, 0.15 mMoles) and EDC (28 mg, 0.15 mMoles)

5  and the resulting mixture was stirred overnight. The reaction mixture was concentrated and
purified by silica gel chromatography using 5% MeOH in DCM Tt give 29 mg (74 % yield) of
product which was confirmed by mass spec M+1 = 523.

To a solution of the compound synthesized in step C in 5 mL DCM and 300 pL allyl
alcohol was added methyl piperazine carbonyl chloride (22 mg, 0.11 m Moles) and pyridine 44
10 pL. The reaction mixture was stirred at room temperature for 5 hours. 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-PEG4-hydrazine in
5 % acetic acid in anhydrous DCM was stirred at room temperature for 20 minutes followed by
15  evaporation of Solvents and Reverse phase Prep HPLC using acetonitrile and ammonium
formate buffered aqueous phase gave 2.5 mg of the desired final product which was confirmed

by mass Spec, M+1 = 1063
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Oll \Cvl4 00 Simlar nethodology as shown in
Exanple 2.1 can be applied for the synthesis of a
wgeomisnato1o di met hyl 6- menber ed hydrazi ne |i nker PCT/US2005/017804

conpl exed with a drug such as tubulysin Ais shown. 5

2.3 Synthesis of a hydrazine |linker conjugated to a

duocarnyci n anal og 140 WO 2005/112919

PCT/ US2005/ 017804 CO2Me CO2Me CO2M eBr -Br NH A1 B

NHOC ONHOHONHHOO COzMe Br O\N~(\ O O ~-\

OOHNO+HNO OHNC -NNOH2ZNOOOO /NJ NO
2.4a RatpofcyBlizatiopiNf mimmhﬂmmmmmmp To a

solution of the brono nmethyl seco conpound (0.074

mvbl es) in 3 nL DM was added the 5-actyl

I Addiceardnyear éaxa)ogl cahfagft3dtonadint2thlb 6 mdhtesdd leydehzidedink2Bwas

0. ' .
et 3 s e 4RO S SEMER L S 8. et o

cychzﬁﬁ&?@ﬂhé H&d’rgz@@ﬁlnkep l%ﬁérfeﬁ}el‘életﬁéiné itel BRoc@Bhycin analog, was assessed over
chromat ogr aphy using 5% MeOH in DCM Tt give 29 ng (74

time. % yj el d) of

CO,Me
_—Cl

F

Minimal cyclization after
24 h at pH=7.4 buffer

Minimal amounts of cyclized product were detected over 24 hours at pH=7.4, indicating

this form of 6-membered hydrazine linker exhibits a relatively slow rate of cyclization.

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 over time.

With the 6-membered gem-dimethyl linker, the cyclization reaction was quite rapid,

proceeding to completion within a few minutes. Thus, the rate of cyclization for the gem-
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product which was confirnmed by mass spec M+l = 523. To
a solution of the conpound synthesized in step Cin 5
wotkoBGvand 300 gL allyl al cohol was added nerbyius2005/017804

pi perazi ne carbonyl chloride (22 ng, 0.11 m Ml es) and
pyridine 44 10 L. The reaction m xture was stirred at
roomtenperature for 5 hours. Concentration foll owed
by purification by silica gel chromatography using 5 %
MeOH DCM as el uant gave 48 ng of the desired product
&W’ % yield). The product was confirmed by Mass Spec.

dime 1L6-Ble@%redﬂu}'§tﬂzme|11@herdfrr0<teﬁéeda% oveuchdapiguni tha thaimg the 6-

meerrgéﬁnMal‘flﬁ)élr@B go%ﬂg@é@%%@é hg)? #"oom t Zong g(refalt Sr e

for 20 mnutes followed by 15 evaporation of Sol vents
ver se. phas en HP sin cetonitrile and
BrsYHpEa %f%aﬁerf@%féﬂl'ﬁqﬁ%u% @Hﬁ%aaau@a@sfs my of
5 the desired final product which was confirnmed by nass
Spec, . NHl = 1063 141 WD 2005/ 112919 PCT/ US2005/ 017804
Synthesizdylathpdolpg mdt a di met hvl 6- menber ed
hydra2|ne Ilnker A duocarny0|n anal og conjugated to a
di mret hyl 6-nenbered hydrazine |inker was incubated in
buffer at pH 7.4 for 24 hours and the generatﬂon of
I zed product resulting from5 @yC|IZﬂrAbﬂ'0®nthe

HO éme | i ak@y, THR, hekeby reIgé%xf%ZLéeelduocarny0|n

a a was assessed overs thiere CaMRoc. athin
e N N Mnimal cyclization after Ol 0/ 24 h
pH=7.4 buffer NN - NNN\ ONi 0 NoOV® OW OOEQ,C\

Mni nal  anoynt s ofoggqhkénggrodqu%ﬁgfg.ggi/ t ed over“J ™
H ITIS/\QI/ &_|:7 “Cbz

THF, 0°C, 30 min

1 TEA
0 0 l
H,, Pd/C | NH
> BOC\N’NMT/\/
MeOH, 40 PSI H
30 min 3

(PNPC-1918)

NO,

10 Cbz-DMDA-2.2-Dimethylmalonic acid (1) .

To a solution of of 2,2-Dimethyl-malonic acid (2.0 gm, 0.0151 moles), Thionyl chloride
(1.35 ml, 0.0182 moles) in THF (15 ml) in a 25 mL flask equipped with a stir bar, temperature
probe, and reflux condenser was added a drop of DMF and the reaction mixture was heated to

15  reflux for 2 hrs then cooled to room temperature. This reaction mixture was transferred to drop
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10 this formof 6-nenbered hydrazine |inker exhibits a
relatively slowrate of cyclization. 2.4b Rate of
woyalsiaztipon of a gemdi net hvl 6-nmenber ed hydr agTms2005/017804
| i nker A duocarmycin anal og conjugated to a
gemdi net hyl 6-nmenbered hydrazine |inker was 15
i ncubated in buffer at pH 7.4 and the generation of
cyclized product resulting fromcyclization of the
hydrazi ne |inker, thereby releasing free duocarnycin
anal og, was assessed over tinme. CO2Me CO2Me --C N N
wise @ Repbitdnof 61bz2AVIDSN(4HN-0Y N2 xpoles) apd trigthylami@i/it md 09287 moles)
' h [
in TI—{)‘h@ 1‘899‘ 1 aa}%téxl%ls rsg Ig%(f fl‘ogﬁa%gé g{jthgﬁ ?ég%.{a}‘ae’ ythﬁrS8RJé Sljax/as removed in
vacud andothepdskink dimswvécfhmrll\aHUdE(lﬂorﬁﬂ) l&h@ Sxtl a-EfﬂiSNItH hem @I)&Zfoﬁﬂ) The

com e PRI PSR L 6N PR TR) AR germbined aqucous

layer We?é(é‘cﬁdlﬁécp § ikl cofic. TCIhnh 3%k &ted REUREIHAS Zt)b@S m®f dried over
ered |linker that did not contaln

MgS@e rﬁltared@nﬁ yonaeniraied/in Exap A Ef-whitn tstltvétyusghfbﬁ 44 gm, 68% yield.

Comr%)y%{? Egrge{s w‘gt%@erdg’ér: Iﬁgss &kﬁl npou@gaﬁﬁs 050301HN~2LCbZ

HPLEester(tidn ek 21771'1|1151(rm&kspec)2 h 11 11 1 HO/CQ THF, OTC,
30 mn H O O Boc, N, N' O0Ss0d2, THF, relux 2 h

N Cbz H -- Nl—IO_ Chz THF 30 mn 1 TEA OO
a < razine

To a solution of Compound 1 (3.0 gm, 0.0089 moles), Thionyl chloride (0.78 ml, 0.0107
moles) in THF (25 ml) in a 50ml 3N 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 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 triethylamine (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 MgSOQy, filtered and concentrated in vacuo to a brown oil. The oil was
dissolved in EtOAc and purified by column chromatography (100 % EtOAc) resulting in 3.45
gm, 83% yield of a clear oil. Compound 2 was confirmed by mass spec: m/z 465.2 [M + 1]

HPLC retention time: 3.97 min (mass spec)

DMDA-2.2-Dimethylmalonic- Boc N’ -methylhvydrazine (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 catalyst was
filtered off and filtrate concentrated in vacuo to a clear oil to yield Compound 3 (0.38 gm).
Product was confirmed by NMR (*H, CDCls): & 1.45 (s, 15H) 2.45 (s, 3H) 2.85 (s, 6H), 3.16 (s,
3H) 4.64 (m, 1H) 10.6 (bs, 1H); NMR (**C, CDCl3) & 24.1, 28.57, 35.15, 35.58, 36.66, 47.01,
48.51, 81.11, 155.17, 173.56, 176.24
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~~NH Boc, N, N~ N~~N-Cbz Boc. N N1 MOH, 40 PSI H 2 30
mn3 OO0 - -C HHOOO~C OOOOHN I\
WORNBG14948) H N NO2 Boc NON-- NN O O 0 4 10PCT/US2005/017804
Cbz- DVDA- 2, 2-Di nret hyl mal onic acid (1) To a solution of
of 2,2-Dinmethyl-malonic acid (2.0 gm 0.0151 nol es),
Thi onyl chloride (1.35 m, 0.0182 noles) in THF (15
m) ina 25 nL flask equipped with a stir bar,
tenperature probe, and refl ux condenser was added a
drop of DVF and the reaction m xture was heated to 15
reflux for 2 hrs then cooled to roomtenperature. This
reaction mxture was transferred to drop 143 WO
2005/ 112919 PCT/ US2005/ 017804 w se to a solution of

SyntkdRE-Pdahpofn®y 0.0182 noles) and triethylanmne (4 m,
0.0287 noles) in THE (5 nm) at O C and was stirred

f of, 395 Wil mieqhg;géd tv@tmesﬁ%w\% Jd?l‘i’mﬁéd (‘r*&ﬂ;ﬁou\i’ﬁ% (50 m, 0.1513

renoved in vac t he reS| di ssol ved 1 n
mmo{§)) PNPC-tNE (éQm@@iOéblS mntdllGSD)@M DQM(Szlﬁl)ml‘}lc salhgon was stirred for 30

minu)ge%;;gieﬁfr?eﬂgfi%%?% gZSI Cumrrlﬁg%e [ BN;a% %&ﬁ? %yaélfltﬂ%el?]j‘[gght yecﬂg\x; szolution

was ﬂl@liedifiﬁﬂ Eﬂr (’]pllelﬁb]).ltlm tvbs Gcﬁiaemraldﬂ mara@hoemtaryanbxe @ilveintl purified by
m ) ried over M, filtered and

colu% ﬁléféﬂl@?o&fa@éy KW%@EM fool: A K HQAe/ DN to Ydgld Coppepng 4jas an off-white
088 |yehs cofRRAWIGn s r +hy+ mass

SOhdg’ZZ:%lgg@h/@ %(Mh&[vﬁ/la + 1]+ HPLC re?@%t f%lc%nrmtsl7|nﬂr[2\@I g)j77 mn
HPL@m@tsmlosaptmq .65 Opy (DivDAPER) 2- Di net hyl mal oni c- Boc

-N -nmet hyl hydrazine (2) To a solution of Conpound 1

(3.0 gm 0.0089 noles), Thionyl chloride (0.78 m,

0.0107 noles) in THE (25 m) in a 50m 3N RBF

equi pped with a stir bar, tenperature probe, and

refl ux
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condenser was added a drop of DMF and the reaction
m xture was refluxed for 2 hrs then cooled 15 to room
woeopanztigire. This reaction mxture was then a#gdeas2005/017804
dropwi se to a solution of Boc-N- nethyl hydrazine
(1.33 gm 0.091 noles) and triethylamne (3 nm, 0.0215
nmoles) in THE (25 ml) at O C and stirred for 30 m n.
The sol vent was renoved in vacuo and the residue
dissolved in EtOAc(50 m), dried over MgSH, filtered
and concentrated in vacuo to a brown oil. The oil was
3.2 diSsmtliesis @f prpa dmig igpteihavinpy Semembered hydrazine linker
chr omat ogr aphy (100 % Et OAC) resulting in 3.45 20 gm
83%yield of a clear oil. Conpound 2 was confirned by
spec: mz 465.2 [M+ 1] HPLC retention tifgscr
.97 \m n (mass spec) DNDA-2, 2;b get hyl mal oni c- Hoc
-me Nhby dr azi ngidyd)s, 25 T0_a spl ut ixeaafs-Coppoundn
.5 gm 0.0011 noles) in MeOH (30 nl) was added 10%
Pd/C (15 ng) and the reaction placed on a Parr
hydr ogenat or for 30 m nutes. The catal yst was
filtered off and filtrate concentrated in vacuo|to a
clear oil to vyi e}ckpl Conmpound 3 (0.38 gn). Produ¢t was

conflrrred%b)@{h_lz;é( I‘@ CDCls) H&lgo'smf3 , 15H) 2,45 (s,
464 Cm 1H) 10/6 (bs,

3H) 2.85
1H) ; Wm CDC 05, 15, 35. b8,
36. 66 01, 30 48 B1, S%t: ,5 17, 173.56. |176. 24"
144 9005/ 112919 PCT/ USZ005/ 017804 Synt hesi s| of

Co und 4 5 To a 15 mM RBF equip th a stir bar,
o s conbi ned Conmpound 3 (50 ng, O. HES)
IN/% C-1918 (20 ng, 0.0315 nmol es) and (5 m)| The
olution was stirred for 30 mnutes, then

triethylamne (25 uL, 0.1794 mmol es) was added and the
bright yellow solution was stirred for 1 hr. The
solution was concentrated in vacuo to a yellow oil and
purified by 10 col utm chr onmat ogrcgphy (100% DCM to 1: 1

Et OAc/ DCM to yield Conpoun ﬁf@off whi teg sb

22 ny, (84% . -Product waso ir ss s%) : |n/

825.7 [M+ |]+ HPLC BgtTFnjtlon timeo
spec) 145 WD 2005/ 112919 PCT/ US2005/ 6)1789143

Synt hesi s of an ant i #&8y-drug conjugate hi&ving a

5- menber ed hydr azi i nker H2+Cl - pH 7-10 NH2+ .

Anti body- NH2_M At i body- NH G- CH2- CH2- CH2- SH 0 0CHs
N,

o}

NH,*CI
S-CH,GH,-CH,-C-NH-Antibody

This scheme demonstrates the conjugation of an antibody to a linker-drug complex.
These methodologies are well known in the pharmaceutical art. Examples of other reactive sites
includes maleimides, haloacetamides with thiols on a ligand, thiols that react with disulfides on a
ligand, hydrazides that react with aldehydes and ketones on a ligand, and hydroxysuccinimides,

isocynates, isothiocyanates, and anhydride that react with amino group on a ligand.
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S N3N3 CHFH3 H3C ClzCH3 O (:) 0 0 M---\ NOHN C

pH 6-6.5 (PEG4 H3C N O Oi OCH3 OOI—BCCOZCHB \
wWGB26005GH2H8 O/: NNONE OH, C ON o ~ (PESL#/US305/017804

OOOCCH3 ONOIlI H2+C1 S—CH2CH2CH2C—NH—Ant|

bod y 5 This schene denonstrates the conjugation of an

anti body to a linker-drug conplex. These

nmet hodol ogi es are well known in the pharnmaceuti cal

art. Exanples of other reactive sites includes

mal elmdes haI oacetam des wi th th| ols on a l'i gand,

" nbhpfe i tes

hydr azi des that react W|thal dehydes and ketones on a
| i gand, and hydroxysuccini m des, isocynates,

H[o/%igg%thLw aLes, d/@n anpydri de t,hgm Etfact %M«]{OMS
/u5266%‘/§317804 EXAMPLE '4: wn?m%as of Disul fi de

Menber ed Li nker Conj udat es

o) o)
——-———————»NaN3 )(O)K/\[O/\} N3 —.___>Pph3’ HZO /I(O/U\/\[O/\}NHZ
THF, reflux 4 THF 4
4

Scheme 1
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HOOHt-butyl acrylate O OH MsCl, Et3N/ O~ ~ " ,OMs
triton B~00 "Ovr0O~ [44CHC24LJ 12 NaN3 @)
wOlRoBBRh®19H20 O ,1 NH 2 THF, reflux 00 4 THE €Or/u$4003/017804
4 Schenme 1 5 147 WD 2005/ 112919 PCT/ US2005/ 017804 O
RlL R2 HOSH aldrithiol-2 MOH O-R11IR2 HO' v SS 1| N
5a; R1 = R = H\%NOOI NH5b: RL=H R =MD0
R11 R2 NH 2N NaOH H5c: R1 = R2 = Me reflux MeCH 30 |
/| 6a: RI=R2=H 6b: R1 = H R2 = M 6c: RL = R = M

AcCl CO2Me MeOH .SCI OHN O RR, R2 NH Il 1) COCl 2,
Et3N SO RNO/ N MO0j~np R~1RZS' I\ MO v S S Ow
2) 10, Et3N, / HO SH
l aldrithiol-2
MeOH
O RiRe
@
Y, @ - 5a: R1 EzRH \ 9y
~N® NH 5b:R1=H, R, O RyRy N
g INNaOH | Hs scRi=Rp=Me M X s
reflux MeOH
6a: R1—R2 H

6b: R1—H Rz Me
6c: R1—R2 Me

AcCl
MeOH

~
0O Ry Ry NH

_1) COCly, EtgN EtaN s
. N
R1 Ra e 210, Et3N
DMAP,
\© CHxCl, 7a:R{=Ry=H
8a: R1—R2 Th: R1—H R2 Me

8h: R1—H Rg 7c: R1—R2 Me
8c:Ry=Rp= Me

DDT, PBP, pH 7.2

HN
fast cyolization_

HO N

Scheme 2
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RR =HS8a: RL = R2 =H
H R2 =M 7c: RL = R =

/ O DMAP, \ O CH2Cl 2
7b: R1:H R2 = Me
wOR00582291R1 = R2 = Me
-G r HN O HN N N fast cyclizationt ~ON OHO N S
II~SHOQO W OOw 10 9 Schenme 2 148 WO

2005/ 112919 PCT/ US2005/ 017804 0 R1L R2 NH 6a: R1
=H4, CH2C2 t-Bu0O O ~j~/j(\ S 6b:Rl=H R2=Me |
6c: RL = R2 = M DCC, HOBt 0 J 4 1lla: Rl=R2=H
11b: R1=H, R2=Me 11c: R1=R2=Me 1) 00012, Et3N, CH2C
2)10, Et3N, DWVAP, CH2Cl2 COZM e ODI-N@2

6a: Ria\kz =M - BUO @, NBSle O t.gdo
6b: Ry =H, Ry = Me
6c: Ry =R, = Me DCC, HOBt

11a: R1—R2—H
11b: Ry = H, Ry = Me
11c: Ry =Ry = Me

7a: R1
8h: R1
DDT, PBP, pH 7.2 CO2Me PCI/USHRER17804

R2
S~

gN o T

1)COCIy, EtzN, CH,Cl,
2)10, Ef;N, DMAP, CH,Cl,

COzMe

t-BuoﬂoV} M @ / OMe

12a: R1 —Rz—
12b: R1 =H, R2 = Me
12c: R{ =Ry =Me

TFA/ CH,Cly

COgMe

—
=

~
O R{Ry N 0
4
A
4H
0 13a:R{ =Ry = H
13b: R1=H,Ry =
13c: R{ =Ry = Me
N-hydroxysuccinimide, CH,Cly
PS-carbodiimide, PS-DMAP

CO,Me

—

o) O R(R
/
o) 4 H
o]

14a: R1—R2—H
14b: Ry =H, R, = Me
14c: R =R, = Me
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0 4 12a: R1=R2=H 12b: R1 = H R2 = M 12c: Rl = R2 =

M TFA/ CH2CI2 CO2Me .CI O HNN |10 RL RR NO Ow
wold@®1Mdd19S. S O 0 0 13a: RlL = R2 = H 13b: Rl RCHUSEDSH17804
Me 13c: Rl = R2 = Me N hydroxysucci ni m de, CH2Cl 2
PS-carbodiimde, PS-DVMAP COZMe SCI 0O HN O O R1 R2 NO
NW 00OHSSI OO0OO0O4 0 14a: R1=R2=H 14b: Rl = H,

R2 = M 14c: Rl = R2 = Me 149 WD 2005/ 112919

PCT/ US2005/ 017804 Schenme 3 4 la Synthesis of Conpound
1. To a flask containing PEG4 53. 88 g, 20 nmol e) was
added triton B (40% sol §¢ha¥pe$n net hanol, 1.08 ni,
0.25 nmole) and tert-butyl acrylate (3.62 nL, 24 5

| e | | owed .after -15 mn. . ' i
.12 SR o) ComBUB G ™, ol el A FECL I M £ 28O0 HASHded
triton 18 P46 BE1GA1ER rhethanel; UM8anl, 0. Memnedd)dune tanabutplacrylate @3 .6y mL, 24
flash chronmat ography on ) .
mmole) followed after 15 min. The mixture was stirred at room temperature overnight. The
mixture was concentrated in vacuo 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

colorless oil (2.35 g, 36%). "H NMR & 1.45 (s, 9H), 2.5 (t, 2H), 3.65 (m, 18H).

4.1b Svynthesis of Compound 2. To a solution of Compound 1 (1.17 g, 3.6 mmole) in

dichloromethane (10 mL) were added triethylamine (532 L, 4 mmole) and methanesulfonyl
chloride (309 pL, 4 mmole). The mixture thus obtained was stirred at room temperature
overnight. The solvent was evaporated and the residue was purified by flash chromatography on
silica gel with 1 % methanol in dichloromethane as eluent to give the title compound as an
yellow oil (1.3 g, 89%). THNMR 8 1.43 (s, 9H), 2.48 (t, 2H), 3.07 (s, 3H), 3.62-3.70 (m, 14H),
3.76 (m, 2H), 4.37 (m, 2H).

4.1c Svynthesis of Compound 3. To a solution of Compound 2 (1.3 g, 3.25 mmole) in ethanol

(10 mL) was added sodium azide (423 mg, 6.5 mmole). The mixture thus obtained was refluxed
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 (1.01 g, 90%). "H NMR 8 1.45 (s, 9H), 2.50 (t, 2H), 3.40 (t, 2H), 3.62-3.73 (m, 16H).

4.1d Svynthesis of Compound 4. To a solution of Compound 3 (470 mg, 1.35 mmol) in ether (5

mL) containing H,O (25 uL) was added triphenylphosphine (391 mg, 1.48 mmole). The mixture
thus obtained was stirred at room temperature overnight. The solvent was evaporated and the
residue was purified by flash chromatography on silica gel with 1 % methanol in
dichloromethane as eluent to give the title compound as an yellow oil (325 mg, 75%). 'HNMR &
1.45 (s, 9H), 2.24 (bs, 2H), 2.51 (t, 2H), 2.91 (t, 2H), 3.56 (m, 2H), 3.63-3.66 (m, 12H). 3.72 (m,
2H).
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silica gel with 1 % nethanol in dichloronmethane as

eluent to give the title conpound as an col orless oi
wW0208a1291936% . 1H NVR 6 1.45 (s, 9H), 2.5 (t, P@HUS2005/017804

3.65 (m 18H). 10 4.1 b Synthesis of Conpound 2. To a

solution of Conmpound 1 (1.17 g, 3.6 nmole) in

di chl oronet hane (10 nlL) were added triethylam ne (532

L, 4 mole) and net hanesul fonyl chloride (309 L, 4

mol e). The m xture thus obtained was stirred at room

tenperature overnight. The sol vent was evaporated and

t he resi due was purified by flash chromat ography on

4.1e SSi | G0 l . 'Zi a %ofhlﬂ%rﬂ of 3'rﬂer§ép§§lr8%18ﬁﬁgta@ﬁr¢ 293, 11 5 mmole)

e C O ow-ol |
in metﬁalloﬁ( 1@,m59\%s adﬂbﬁ ﬁlNch(ﬁolJZ (4378(g$ 179Fmmdey 8 l(etn;nxﬁifb thus obtained

3H), 3 70
A N N RO X
punﬁeﬁfbg%glgg%ﬂ %)I ua#h?’ off sﬂléa vmlpi(ﬁ% iyl athapal hex@tﬂ&‘ adle}uent to

azid 6.5 mmol e
give theititlewnmptimdsascintodli (A&d gv\a&%) eHINMBcﬁ 2301, r%pé ﬁt 2H)H 4 (m,

sol ven rated and the residue was purified by
1H)7#Vé§h2%ﬁw%%ﬂ§ba&§phy on silica gel with 1 % nethanol

| BorlbGiHa®pO Bt NRIRES as43e LDy, 2i6@ (ﬂll YE), DI (hi, UEE, 3.40 (m 1H), 7.17
conpound as an yeIIOM/0|I ( g, 90% . 1H NWR
(m, 1H), 266 (19, 219845 2m5 OHY.t | 3. 40 (t, 2H), 3.62-3. 73

(m 16H. 4.1d Synthesis of Conpound 4. To a solution
of Conpound 3 (470 nyg, 1.35 mml) in ether (5 25 nl)

10 S Bk, R O PSR e

dissolvdd ih P& s@iiurh BQHRok RIGRGH s Ecui@ds(1 0 ingl)tand 'ﬂhﬁnﬁ(@iw eab stwafzi for 6
evaporated and the residue was purified flas

hours 6HhOr 6 tbepr aph{icdbyiids 1Y BEreRoNG 4! AEPHSOREABIO PH 4 and extracted
with dgétl%g !gﬁ{ep F?ﬁg@gﬁilé g@xj \H%Q%neﬁgvgﬂ N%Sbh QOiag)‘ é@p&ﬁf&cﬁi PELuo and the

residu® Mas dﬁscﬂﬁec{ insnetiadp] (1. 115[]) g, co@ppund25agi7§ me, Q §|)m gr@leg gvas added.

SNCCRTNE X R NGTNRS W LR e

dlyneﬁcéﬂ( Do dsidue Wos @rﬁ'ﬁﬁ [b@fiﬂaﬁh Glfr%ﬁalﬁlgfaphpbm pitiopgd mith Heintbthanol in
1.22 g, 11.5 n met hano mL s _addg
dichlozgraethancias ieluznf(ts ge tée tifjercosmpaBRg 3§ 95;'1%% %i%/??d?%%?’rﬁjslﬂ NMR

t urE); s (Es) s+
528530, 1rLos WRSID! 651 66, A0, TSN, RS QLR NS (RIMIGHID),
487 (T ed by flash chromat ography on silica gel with 30

141 o Semmpotmuonis TR & (5354510345 m ARiRRSE T 3D 3.02 @
1H), 54 %1%'1)}1), @6%11(2}1) %“2*); ém711;k)4 7(411|6m iH); M7S @E) 658 (VHYY).

2.61
(m I prrBovial Gon ONMIR 8. 1465 (srFHLA 70 G 5 208, 6.62 (m, 28D,

724 ot 880,781 @SS dd2rd et 204 v, 310 ).

4.1¢ Synthesis of Compound 7. To a solution of Compound 6a (28 mg, 0.115 mmole) in
anhydrous methanol (1 mL) was added acetyl chloride (13 pL, 0.173 mmole). The mixture thus

obtained was stirred at room temperature overnight. The solvent was evaporated and the residue
was purified by flash chromatography on silica gel with 10 % ethyl acetate in hexanes as eluent

to give the title compound as an oil (24 mg, 83%). 'H NMR § 2.08 (m, 2H), 2.93 (s, 3H), 2.95
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4.1f Synthesis of Conpound 6. 3-Methyl benzothiazolium
iodide (1g, 3.6 nmmole) was dissolved in 2 N sodi um
woydsoizade aqueous solution (10 nL) and the m RCUAUS2008917804

stirred for 6 hours at 100 Cthen acidified with 6 N
hydrochl oric acid aqueous solution to pH 4 and
extracted 15 with diethyl ether. The organic | ayer was
dried over Na2SO4, rotary evaporated in vacuo and the
resi due was di ssolved in nethanol (10 nlL) and conpound
5a (776 ng, 3.6 n1nnleé was added. The m xture

(m, 258K .76 60 38D, - Gotm. CEHDB? e 2% G40 Lin B ; MAHESHR3E (VFEH, 280

rated to dryness and the residue was
(NH%Mﬁr%%ﬁgﬁﬁg§ flash chromat ography on silica gel with 1%
met PanQbmp(EhndgﬂbC HHCNIOJIRFS hane(dasﬂ)e lzusr(m ﬂH) .925(s§ 318), 2.93 (m,
title conpound as a yel |l ow
1H), 349 (gl,gHgg?p@ @, 3I§),|ﬁ 6241y @H@ rﬁ 265(|q} 1}@ ’ggll 1%“1\%5'&%72 (M+H.

1 d.
E:g]n'poz%o opfovhd AR d@g&%? 6}%%66%@*5&1} 29438(1 if%%'d)z b (s 3H),
6.62 (ﬁuszﬂﬁhl)m (ﬁl QeD, (ml(rﬂ,H)H) BISES)I286 (WHHD, 63082M(-IM 31;4 (M+KH.
1H), 7.44 (m 1H : NS (ES) 258 (MtH+).
Cbnpound 6¢C: 1H NNR 8 1.45 (s, 6H), 2.70 (s, 2H), 2.93

4.1h évcnthe%ﬁ)o*f BufdbukdB. 26k soluién oF @&n§c§ﬁnd]7'ﬁ)(24 fgH0. OQJTlnnid'l'B) in
VB (ES)” 277 (VEH+) . 294 (MeNa ), 310 (MK

dichlogym¢thesi (4 1) vaaerpdsled drimhosganed 28 ahg 198 r@poleb%mﬁ@.‘/%‘gnne 37

0 S TS A B s

drynedsiHad theql@haumas YR8 irbhdxt ke wathotitcforthdreupicaionr
over ni The sol vent was. evapor si due

Ghvxa@g?) materipbyagissofved in éﬁb@mﬁ%gwﬁg r?ng The 3 nRjepd 8a (35

Y t ARIdEd. UBIRY mixte @iué@btained
e, OWEWF)(% co%p%fﬁgﬁégé g)nigglrﬁ%?ﬁy%n%, 83% . III—lll NM?Q 8 aine

was strr@Bat togm Bper@ud Joy eyerrdght, The salvent Fvas YPRoais) anfithg psidue was

punﬁ?%r / H 51210315/ 036780 y Ogln?&f%g'r% Wé{l_bi QA S‘%giaﬁ%y dg §‘g§ M ne as eluent

to gw@%@: tltﬂe%h%ﬁmd a%% ;(emwl&)on Sz)momam 7H NMR ENM?OE{S B}BZZ 74 (m, 2H),

111
3.06 (31, 25D, %4 (m, 2D, 33,353¢nd(£36 SN 31—1)5 3@ apphs ém?s 3%112%%{2*{‘ 1H), 3.88 (s,
3H), 31{3 ?\WF? é‘zf‘&z% “%21{)1'4')48 é],)_fb'vﬁ{% BS)s (%7%}13 M (m. ﬁ{)C@Ongnﬁ{)?q 11 (m,
1H), B26:2.50$m, SH)I,)7,85 (6, 62, (Slr(bs zH),,S%MS(ﬁW@MI)I} MSE(ESUﬁ3
. M5 (ES) 286 (M+H), 308 (MtNa), 324 (MrK+). 4.1h
GM}Eé;%theS|s of Conpound 8. To a solution of Conpound 7a
(24 g ol smoll}pmmns ﬁs&&hmlmezi@l@nmmmm PED,E.79 (m,

added tri hosgene (28

H), 1.83 enwl)amézs( 35, B S5 Bt D, SO0 (el B 3P3%s. 38D,
4.48 Hjtzi £ @H‘ fh (4. 37%@-9};12{ 7 706 1 by %é‘@ﬁ%ﬁ?ﬁ%f‘i ERERABH), 7.50

ue was ‘used 1 h néxt

(m, 2H, Utﬂﬂ{tn lel)tS]E(bspUﬂi) 8i99a9.08,9. 13Tel T22de, Hhlk dYISéES),\%@ (M+HD.

ggsf’gg\é%‘rjnp'oﬂn s SVEPLORES AR S bili 6508 NS SR PSS 35 (um, 180),
3.38 and 3.39 (2s, 3H), 3.63 and 3.64 (2s, 3H), 3.87 (m, 1H), 3.88 (s, 3H), 3.93 and 3.94 (2s,
3H), 4.48 (m, 1H), 4.55 (m, 1H), 4.79 (m, 1H), 7.05 (m, 1H), 7.12 (m, 1H), 7.31-7.39 (m, 3H),
7.49 (m, 2H), 7.89 (d, 1H), 8.1 (bs, 1H), 9.12 and 9.23 (2s, 1H) ; MS (ES) 781 (M+H").
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ng, 0.074 mmvole), and DVAP (23 ng, 0.190 mmol e) were
added. The m xture thus obtained was stirred at room
woeopanztigir e for overni ght. The sol vent was evapomabmdo17804
and the residue was 15 purified by flash
chromat ography on silica gel with 1 % nethanol in
di chl oronet hane as eluent to give the title conpound
as an yellowoil (53 ng, 76%. 1H NVWR 6 2.70 (s, 3H),
2.74 (m 2H), 3.06 (m 211), 334(m 1H), 3.35 and
3.36 (2s, 3H),363and364(s 3.86 (1n,
4.1i ynRsis of CM&Q d® zgaphetggﬂ. ofﬁ.cbmpognqga %(H n1gp_5n PBS buffer

solutl(irié)?—l § g} /2%1’_%21%13 (%(R) ’hg]ﬁf ﬁ’illﬁ éléde?iza é%wl%tlo%l ogf:b'lé | {)(1))uL 15

equ1v§ aB8maAfoRd R firdgresslof He reMiop BSHPIZR P r(eMtidﬁ)underwent too fast to
nmpound 8b: 1H NWVR 8 1.

detect( ﬁﬁterj'q:qy seoz)nqhgth(: ﬁﬁ:acnq_q_yvas @@getewl};%aiii)to giye %rpdtlgt%ongrgbung 10
Sndediatedddm 3.93
quantl?aztglj%l}é @h’e?ftgcnoﬁ irft 1112_11:']_ 4p05u$d&?nwélr%)@détgéte7&él'b( ' 111),
7.06 (m | ,712(m 111) 7.26-7.43 (m 3H), 7.50

Shpchppuldfr. T sl Sprtihng 8a 55 G ol in
dlcm&bln%eﬁ(llnﬂﬂwélg’laggdﬂ)l)(a@ é@’gg{gd% 22 hl%moE),gm]g‘s(ﬁ 1 d&*@é ,0.22 mmole)
and th(ezzgmpgp.]}d 4 g>008117g (q\% mlra? e). 3T}§gn(xg§re gpf;s_l)ob@u@g ng gn%e(bag room
tempe{rgtﬁre ovéﬁk%htA'Tﬂ@ sd1Rnt 17»)5'% ex}f_#oﬂt%e%d]i_ﬂd tAdDesidde %Qs ﬁﬂﬁeﬂlﬂ/)ﬂash
chron(am gr@jh)y onmlg@ g@ljwﬁll % ngthpnglys dlcj_lkbromqgg_rge BR§ egt tg:gwe the title

oGS LS el e 2 PSS M2 . 2,

2.93 (&%H)T 9.2 (8 ?k?u W(r@fzmpmpsuﬁmmué@ (ih, nr%m), BIY1RBSH), 5.01 (bs, 1H),
SOl utl on
6.38 (RdE, GO2EM rﬂ‘ﬁ)s?)ﬂgt(linoth% 95,1 1B0MS (E3E20 T IRAES (M-

4 70@@;&1 g£ys of the react| on by HPLC. The
36 Nggact n u dervvent too fast to detect, after few
second€ohipeundhti:i FHNMR 5 coirb(de8HY 1adr (@), 280 diny BH), 2.5 (&, 2H),

20 QT BAIA0 % U3BL LI Eh, oI 559000, i, 6.1

(bt, 1@@6@% &th @aﬁomyd7 48 (adlomy. Msl(BS) 503 (M-SGEHT)pmctM}aMNa ),
m_nol e i chl oronethane (1 nL) were

543 (%@@3?*@@1(( My Hrg, 5 BN hol e),.HOBt (31 ny, 0.22
mol €) ¢ ?ﬂ,%uﬁ&‘gwol@?{énﬂﬂ)“ 1(43Qs, i), @4@(smzH§’|2e§ &, 20€2.92 and 2.94
m xt ure us o oo

tained Wwas stirred
(2s, 3HR RS ah, W), d¥EnREht3.63The 18H), \Be’tQ(tw&B @O@ﬂm Hi)e6.63 ey 2H),

h . o
725 Grirbe gt U R M TR e L AR R AR 0, 597
(M+Nefylent to give the title conpound as an yellow oil
(70 ng, 62%. 1H NVR 8 1.44 (s, 9H), 2.51 (t, 1H),
2.63 (t, 2H), 2.93 (d, 3H), 3.01 (t, 2H), 3.45 (m
M‘—%’%—%ﬁ?@%@% ?i“OQAASugﬁQllsl$g o Cox%gglilnd(fla (Z(b‘%ng, & 094 mmole) in

dichldrohdthadel(1 thH) Wefﬁd@&ﬂ)‘leﬁ@flanﬁm 616%}),1 1511@0(6]%@ solutlon of 2N

56+Na), 547 (Mt IVk-
phosgene in toluene (5 5( uL, @ 11m mole(:) at ’(}l@& The mixture was stirred at room temperature

for 1 hour. The mixture was concentrated and the residue was dissolved in dichloromethane (1
mL) and the compound 10 (14 mg, 0.030 mmole) and DMAP (9 mg, 0.076 m mole) were added.

The mixture thus obtained was stirred at room temperature overnight. The solvent was
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Conpound |1b: 1H NVR 8 1.34 (d, 3H), 1.45 (s, 9H),
2.30 (m 1H), 2.5 (t, 2H, 2.69 (m 1H), 2.93 (d,
wOIB051324839-3. 55 (m 5H), 3.63 (m 12H), 3.71 (PCTAISN005/017804

4.99 (bs, 1H), 6.13 (bt, 1H), 6.62 (m 2H), 7.25 (m

1H), 7.48 (dd, 1H). M5 (ES) 505 (M 56+H+), 527

(M 56+Na+), 543 (M56+K), 561 (M-H+), 583 (MtNa). 20

Compound Ile: 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
evaporétoll and #p resiiue3vaspurified by ershzvsrqrmtoamhy op, stlica(ggl wityl %

methar%ﬁgloro%t rl\l/%%sﬁ g'_gl%t g S(ﬂg:;tﬁ%oc aﬁzssan(mw oﬂE(Qimg 74%).

H vaﬁaus pepsisOyHRD. 4@QﬂEH9I rmm (ng 26B.0. agancoz 6BRsn3ED), )07i(m, 2H), 3.33
di chl or omet hane

(s, 3H)03 40 (mmdiile - SAr(en, éﬂw %ﬂ%ﬁg@a d%eﬁﬁing [@hﬁé&%%&“%ﬁ Eﬁ%ﬁ%{% 3.93
(m, 1H|()5455} moz}érlé 7t gﬁ’ﬂ' ﬁﬁ)é 5! ?ﬁt arH’@9m%E WEs, Y86 (SHH) B @f 1H),

our. he m'xture was
7.29-72QERE BIEY, a’tfé)c(naﬂﬁ) e (de $HY @éO\/vasJ 8dli5q2by, Egh 9.7 and 9.58 (2s, 1H) ;

a ( ) and the conmpound 10 (14 ny,
1M5<Eg)§§hﬁﬁﬁg€55 gﬁ@ (9 ng, 0.076 mnole) were added.
30 Thecdhpdubd §26: h%m@t%l psﬂ(maﬁiﬁumm(g@m,tz mam 1H), 2.48 (m,

t enper at ure overni The sol vent was
2H), 230054 142910 mw&ss%wﬁ)oa%@m 3.3% &sod b é&SaﬁnaZ &%@OH% 3.88 (s,

) ETLE, 7 ML RSER4). 37 LT E pgrsnito et . 70
(d, 1H§3|7v1a (a1, 7.2b-€. 300w GHL. zm(nanzme? B, dH), § PRand- 25 @by, 1H),

9.13, 9365 0 48 gy 1 31 E@Slﬁwy{s%ﬁbg&hw%% ségﬁlgg((ﬁ}(%?ﬁ')s%m (M+Na»),

3H), 3.51 2H), 3.60 12 3. 69
1084@[@5(3%7 (H)s 3H) | (3|32Is_|) 3H), (m H) W

(1 2+ omend 12 LNMR S, G50-1621m. AHN 14 SOp s B (m, 41D,
2.69 a{@,‘f} %&fs 311:}%734 a&l:(ll%l e, é‘i@ 33d. 3272 (%5@%@1883(503}1)73 B and 3.93

(2s, mﬁg 99. (15181H,°,81 531(hI) 2H) 4\&)((11’&3}1)9(863 (m4+1|{|}} B6% (dcn(]Iﬂz 7 13 (d 1H),
7.25- 793% gm §H3,97n%)(}ﬁm ﬂhp, b §9 1% P(bébdsazﬁ% 3@) %ég 1791 s,
+ 3H), 3.38- 3 72
1H); 1\?@@13%) 1%94(1%@518@&’1030 gﬂ"‘ﬁ'l gxmz*s) H, 238 s
4.52 (m 2H), 477(m1H) 653 667and672

4.11 é{pséf_lt % é% 1{3;%7 u__n0 gl #%d Cﬂl@gur(g lﬂaz(’gl? %1% biiho nzmgl%)' \Zfa&ﬁss(omed in the

12 and 8. 25
solutidd £ triflBordaceti® a3 and BichiSranmathdb® (2 inl(, 4 1) and) the rrwgu(ee.ggs stirred at

room ég%%%. F;@Z)%q}}q]ﬁ%ggpcggl\ﬂigbgbtoiﬁgth% mo'ﬂ% 21 f11g2 i&({ /&J\%MR )
2.60 (g E‘)S-IA 226’/4&3@223%2 %@H)“t% (mlﬁ{)Z 369 (ﬁl? oFR 37/ (@2§-I), Slsl}aa 64 (m,
21H),3H96, (1, 32119258&@33) g2 (e 235H), 399 (mslI@)44 BrﬁmHé 4. 743 @3 1H), 7.06 @
1), 4, fﬁ? f‘f 78493 D3 40 8,83 a7 %@11{)78 E’@al{dj@is 8, 15), 9.4
and 9.65 (2s, 1H) ; MS (ES) 986 (M-I, 1008 (M+Na"), 1024 (M+K").

Compound 13b: "H NMR & 1.34 (m, 3H), 2.56 (m, 1H), 2.62 (m, 2H), 2.68 (m,
3H), 2.8 (m, 1H), 3.35-3.36 (25, 3H), 3.40-3.70 (m, 18H), 3.77 (t, 2H), 3.88 (s, 3H), 3.93 and
3.95 (2s, 3H), 3.94 (m, 1H), 4.54 (m, 2H), 4.79 (m, 1H), 7.07 (d, 2H), 7.13 (s, 1H), 7.30-7.42 (m,
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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); M (ES)
waQdes/ 11 Mibt- 56) , 1070 (MrH), 1108 (M+K). 20 4. RAT/US2005/017804
Synt hesi s of Conmpound 13. Conpound 12a (23 ng, 0.022
mol e) was dissolved in the solution of
trifluoroacetic acid and dichl oronethane (1 nL, 1/ 1)
and the m xture was stirred at roomtenperature for
30 min and concentrated to give the product (21 ng,
1009 1HNVR 8 2.60 (t, 2H), 2.67 and 2.68
3H), 72918, 2H), 789)(d, BIn3. 1(1mpd§|=3)5 (2, 34, (%22, 837 .9- 8@@@939444 '1H) ; MS

(ES) 1@@@“?@%‘?%23@/;* 10§%+§+)§187é3(m3w1m3 gzoés(dsH)zs

7 87 7c&§p<{u§d 13&4) 'H XV 87,3031 4mm36ﬂ),2344ﬁ 1), 2zaa)(m, 2H), 2.68

and 2.490% 355 335N @S PHDERAP AR, 1508 SN 2E5M FHh B2 and

3.93 (%%@?‘Eﬂb‘i (éh;i’H) N}{fﬁ{), gg‘(rﬁ 'WI%)BW)S (R @ﬁ) (7m2 éa H)%)é7 29-7.39
(m, 3H)23.49 ahDZHB7189(fﬁ, 78), Brih0 ab819)25 (3bSZ‘lH(),t9 88z=Hyd 10498, (4D ; MS (ES)

sl a Bt RAGET 8 8 (0, 19, 05 T

7.30-7.42 (m 154 WD 2005/ 112919 PCT/ US2005/ 017804
3H), 7.49 (m 2H), 7.88 (d, 8. 11

4.1m $yth hesis gf Compoynd ddzolen aolgtug; ?chnpq\m%gg Kiél éi)Biﬁb}@@lole) in

dlchlo%e!_%ﬁe %P%@) %ﬁl\%d}gged PéQ.%I‘H%d{IMdQ}_(?l 1 @Qﬁ% @mqnﬂiglﬁ)/ glblo Mﬁnmole)
and PSDMAP 6D2 (s 1.43H) moB: /% 03)19811( 129 e) 3Fe mxtuyre ﬂglsp@taermi was stirred

at roo%kﬁh%pcgatg% ()(V%{m%'_ﬁltr&% (é goﬂc&%)@ted &; ngge iy grfa}.\g’t i@%gg@ 1082

M+HOM 2H), 7.12 (d, 111), 7.29-7.39 (m 3FD 7.49 (m
2H), 7.89 (m 1H), 8.10 and 8.25 (2bs, 1H), 9.88 and
10.04 (2s, 1H) ; M5 (ES) 1014 (MtH}), 1036 (M+Na),
1054 (MtK). 4.1 m Synthesis of Conpound 14a. To a
sol ution of Conpound 13a (5.4 ng, 0.0054 mmole) in 10
di chl oronet hane (1 nL) were added PS-carbodiim de
(11.5 ng, 0.94 mmole / g, 0.0108 nmole), and PS-DVAP
(7.2 nmy, 1.491n nole / g, 0.0108 mnole). The m xture
thus obtained was stirred at roomtenperature
overnight, filtrated and concentrated to give the
product. M5 (ES) 1082 (M+H). 155 WD 2005/ 112919
PCT/ US2005/ 017804 4.2 Synthesis of Disulfide Linker
Conjugated with Tubulysin AO N HO v '"S-SIT N~\ O NH
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~=Np Ol 2N NaCH, NH S reflux HSI HO-~SS MOH O NH2
ONH 4 '+0°'0 O~~ "S DCC, HOBt, S\ CH2CI2 4/
wouisA 12980 3N, CH2CI2 0 O ~Nu-, CI OO0 )S. S PCTHSEIS/017804
1) Tubulysine A, Et3N, DVAP, CH2CI2 2) TFA/ CH2CI2 0O
ROOCOH/ SNOI ONOONHN HOOA'SSOHO O
AN | i N-hydroxysuccinimde, 0 PS-carbodiimde,

PS-DMAP, CH2CI2 ROOC O HS O N~ NN1 0 ONO-0 0 A/~
.S- 0" OHAt ONDLHSO

4.2 Synthesis of Disulfide Linker Conjugated with Tubulysin A

MeOH

k i NH ~
OJ\/\[O/\% 2 o NH
— “rc’NO“T“MS/S@
DCC, HOBt, 0 A

CH,Cly

COCly, EtsN,
CHoCly

0
0 \NJ\CI
\{/O\’(\/{O\/]\ NJ\/\ S/S
0 4H
l 1) Tubulysine A, Et3N,

DMAP, CH,Cl,
2) TFA / CH,Cly o

)

ROOC \
(0] H /s O
Hoﬂoﬁuﬂ\/\gs@ EO o)

N-hydroxysuccinimide,
- iimi -DMAP, CHyCl
PS-carbodiimide, PS 2Cly \(\g
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156 WO 2005/112919 PCT/ US2005/017804 The drug

Tubul ysin A can be conjugated to the disulfide |inker
wohodshe2aer rent i nvention using the nmechani sm BODMS2005/017804

her ei nabove. O 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 5 CO2Me -CI HNO O R R2 NAOI N

MO S S/ 011 O O 8a: R1I=R2=H 8b: Rl :H R2=I\/|e

80 Rl = R2 = Me DDT, PBP, pH 7.2 CO2Me

c:lrhe @ugiﬂmbulwm ¢aadre coyppispizd ta ba dulfide d)nk@ qﬁﬂv»‘ agrrent

1nver;?16n ilSlH.é )the rﬁe% P?vgrrl %lgl gfn%{) sve q}{tﬂﬁ (%H%oafn}i ﬁlﬂ% O?ﬂhe current

1nve1{ti3QQa1Lbe /nihesivad usnigleichilar RActid sshémidsi on  of DTT (100 L,
,.), and the proress of the reaction was
eeEct i on underwent rapid

5 cycl [ zat| on W|th the reaction being conpleted within
a few seconds to C%lz&/ee product 10 quantitatively. The

8a: R1 = Rz H

8b: Ry = H, Ry = Me
8c:Ri=Rz= Me

DDT, PBP, pH 7.2

CO-Me
—Cl

o)
\N)]\O N
SH 4 OMe
oY S0y
- 9

fast cyclization

To a solution of Compound 8a (0.1 mg) in PBS buffer solution (pH 7.2) /
methanol (300 pL, 2/1) was added a 20 mM solution of DTT (100 nL, 15 equiv.) and the
10  progress of the reaction was monitored by HPLC. The reaction underwent rapid cyclization,
with the reaction being completed within a few seconds to give product 10 quantitatively. The

reaction intermediate 9 was not detected.
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reaction internediate 9 was not detected. 157 WO
2005/ 112919 PCT/ US2005/ 017804 Exanple 5 C C 1. HC
wa@a200dAT DI EA/ BnO 1 N N, N BnO Boc HO p O O BOTDS&N05/017804

\ 032 N 31 1. H/Pd-C 2. PNPCI/Et3N ~~ Cl O HNO N
Ol Boc-N--\\_/ OONHOHON O/ 2. TFA, OO O~

46 J I N2 33 HC, HVal-OBu, Benzyl chloroformate,

0 DMF, KI, K2C03,1000, OH O HBr, HzN Br THF, D EA _ |
OxH~' Br overnight Ox H-.N Qi< 34 35 O FnocOSu, 0 H
OH2, Pd/C, MeOHHN-'N~O- CH2CI2 OO < z = H 36/

Exampl¢ 5

QO
O ~Cl 1. HCI .
‘ 2. HATU/DIEA/ N

® ,
7
30 O)\(@O\/\ 32 /
O N

1. H2/Pd-C
2. PNPCI/EtzN

1. Boc—r‘\l—\_ / 0 O A
. NH o g

N— &
/ .TFA O
2 o)\ng "~

(L <o
| o}
HN.__~ N )J\O N
| O)\@/O

46 /
NO,
33
Benzyl chloroformate 0 HCI, HVal Ot o) o}
enzy! chloro s DMF, Kl, K,CO3, 100C, H
, DIEA :
HEr, HZN/\,Br THF OAN/\/BF overnight OJLN/\/N\:)LOJ<
_— H — H A
34 35
H O FmocOSu, Q H O J<
Hy, Pd/C, MeOH ~ N CHCl, BN ~ N
> HN v 0 - T2 . . 0" N Y O
A PN
36 O 37
o)
Hcl, H Q
THFIH,0 (3/1), 37C O o)I\N”\/N:/U\oH -
H A

L) =
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HCl, 0 HO THF/ H20 (3/1), 37C OAN-"'N -kOH, HCI H 5
38 158 WD 2005/112919 PCT/ US2005/017804 H2N H2N HN HN
WO 283aM9TH3) CH2CH2NHCH3, O CH2CI 2 R' O O N~y @CHUS2005/017804

O HOI i ONNkCk 5 00'ONO2 O piperidine, DVF 39:
R3 = Froc 40: RB3 = H H2NHjHN HH H Fnoc EDC,

HOBt, DMF, 38 R31ti O N O NN o 41: Ck piperidine, DW
42: RB33 =HO0O H2ZNHN GWS, 0 DEA, OH OH 43: R2

=Boc N~-~NN N\ TFA, CH2CI2 44: RH z=0H- HO I i

OH)/NN/N-RZOI HZN I'r O HN ODIEA,Dh/ﬁ/OOHOHCI

HN
BOCN(CH3)CH2CH2NHCH3,

Q /U\LJY CH,Cl, N Rajjﬁ(o o
Gapra,, e nae

0
. o 39: R3 =Fmoc
piperidine, DMF I: 40: Rz3=H
HN__O
HN
o) H
EDC, HOBt, DMF, 38 Ra\N/\,N\)J\

| j)\ J< piperidine, DMF’: :; 23::?“06
H ~H O : ~ O\H’N\/\N o h
o |

HZNYO
GMBS,
DIEA, CH;Cly 43: R, =Boc
<;( \/\)LN,\,N\)LH\( \@V TFA, CHiClo [ 2
ALH O O\n/ ~~n-Re
0 I
HZNYO
HN
DIEA, DMF 0 H O +Cl
_DIEA, DMF q \/\)LN/\/N\)L R %
Compound 33 A_H 0 O\,O\H,N\/\NJ\O O N
| 4
o (0] o\/\
45 o N
/

Synthesis of Compound 32. To a solution of Compound 30 (120 mg, 0.28 mmole) in ethyl
acetate (10 mL)-was bubbled HCI gas for 5 min. The reaction mixture was stirred at RT for
another 30 min and then the mixture was concentrated. Ether was added to the reaction mixture
and the white precipitate was collected on a filter funnel. Solid was dried overnight under
vacuum to give 100mg of the desired product which was confirmed by LC-MS (ESI) 324
(M+H") and used in next step without further purification. To a solution of this 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 acetonitrile as eluent to give compound 32 as an

oil (110 mg, 80%). The desired product was confirmed by LC-MS (ESI) 555 (M-+HD.
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N jN~NKN N Nli ~ O Conpound 33 0 H” H O OYN-~N)LO
- N 45 000/ \ O N Synthesis of Conpound 32. To a
weabastiizne of Conpound 30 (120 ng, 0.28 nmol e) PpaTaskoos/017804

acetate (10 nL) was bubbled HC1 gas for 5 mn. The

reaction mxture was stirred at RT for 5 another 30

mn and then the m xture was concentrated. Ether was

added to the reaction mxture and the white

precipitate was collected on a filter funnel. Solid

was dried overnight under vacuumto give 100ng of the
smthaesofr@mmt Awblutibn wh€ omperridrae(d 1<by1gL0:-2 BnolEsind Bdadium on

M TR R —

atmospne%ﬁ Sm@ ht #00mMn ér@tui’é—ﬂor e hes. ﬁﬂ@ﬁﬂlaﬁﬁlﬁfp@wmtﬁﬂed(aﬁ& the
nmol e) , %100 10 26 nml e) and II%A .
reacthrgmlxm_re wgs 5@%@3 an(frf Rreidue Wee Plﬂlﬁ@&d BorearREPai§ye HPLC with
0.1% f%A il g/gte?gm{ e?cg Er‘%% efahi4h %ﬂfecﬁle Fesited coﬂll_f;@m%oag YR BH (80 mg,
WaS evapor a R R T FS has puri on sem
78%) pf:emsr(sswés HM&H*)MIbm solutiofvoT tha residued 8@ mgaﬁd7 mmole) in

SRR G5y 5 F SO AT S gl 137

mg, 06&nMR] é WirioR doiié144 1991 WP2ROP 41020 e mixture thus obtained was
PCT/ US2005/ 017804 Synt hesis of Conpound 33. A

stirredsfiot 8@ momatdi® C@md';ﬂmnrad 1@ eperatye f@.12 handlhe yeaghiem mixture was
concelﬁtéa(tT.ngl m(:gclg}]m) e gelS]ldSJF g&nﬁngzalé)?c Dg:MS].{lé eth“ché"}"tﬁ?'oo mL) to give

comp(ﬁinﬂ% QB @ rybﬁoxﬁ kSIEBW0 end B2 ) sl dhengzalriat hlh&erfv@tcuin?aﬂ& @nfirmed by
fumwas filtrated and the reaction mxture

LC- MMESB&%M%} ed and the residue was purified on
sem -preparative HPLC with 5 0.1% TFA in water and
acetonitrile as eluent to give the desired conpound as
Synthests afi ConiBRindgs: Taa%)luma MEcquESnd 48 56Q eH). 1 mpeolg) in

dwhl"a‘?f&%f“ g}r@%ﬁtg:;f‘gas %g%d(rj%c an dd%gly?g&ﬁmg agglergg’FQI\?Fggdm ole)

and trieflryD hﬂrﬁﬂb@ﬁy J0. Ehinm‘lpitOfoﬂﬁiteﬂlpéﬂi&?e Titgy miRtubBthnsrabteihed was
and triethy gﬂ 02, m’m&) at 0C. %‘P
stire by ain AR SRR I3l UPTRRRT Hes Sonepirpig s vaceum,

and th%%jsﬂd%%s%trecﬁﬁ%@dtﬁm%%'ﬂﬁﬁ Bther 100 i3 th&fve BUOPrétedted éddPound 34

m xture was 10 concentrated under vaccum and the
whichrveasi uged fondlse m@smpmthw@w nyrieatipn. Racquptegted eornmunfié4 was

d1ssolge<¥ 1nle 1%389 J]fllgg a§1§ tl%sre&t%ﬁ Q’Wre?i%és%t ﬁ%@ atr‘?%gn Nél%eléé&;%r 60

under vaccum and confir rre
min. ”ﬁﬁ:]ree(o”dbhl) mixBye tae mmemfatmumbumcmﬁ anﬂaharesxdhu tvagpreofpitated

using G5 9 (Ll i Ve ETRE R0 A e RSHOL AL i HEe e
VaccuHEanonﬁﬁliﬁ@Mﬁ),C W(ESI?}G?F@M*H‘E)m ne (26 uL, 0 1 nmol )

roomtenperature e m xture thus obtai ned was

Synthesis of Compound 34: To a solution of 2-bromoethylamine bromide (5 g, 24.4 mmole) in
DMF (50 mL) was added diisopropylethylamine (8.5 mL, 48.8 mmole) and benzyl

chloroformate (3.48 mL, 24.4 mmole). The mixture thus obtained was stirred at room
temperature for 2 hours. The reaction mixture was concentrated and the residue was purified by

flash chromatography on silica gel with ethyl acetate/hexanes (3/7) as eluent to give the desired
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stirred at roomtenperature for 12 hrs. The reactiom
m xture was concentrated under vaccum and the
woesisgduinas preci pitated using ethyl ether (100TMS006017804
gi ve Boc protected compound 34 which was used for the
next step wi thout further purification. Boc protected
conpound 34 was 20 dissolved in 10 nL of TFA and the
reaction mxtured was stirred at roomtenperature for
60 mn. The reactiom m xture was concentrated under
vaccum and the residue was precipitated using ethyl
compBtftE34 4sLRQiNW)g, 5% MENRRNEDCIS) FH 548 sp bR Blaawbs Q) .12 (s, 2H),
whi ch was dried under vaccum and confirmed by LC M5
7.36 @gSH)- 631 (M+rH ). 25 Synthesis of Conmpound 34: To a
solution of 2-bronoethylamne bromde (5 g, 24.4
inmole) in DWMF (50 nL) was added
Synthdsis 8 HQompylnet Iy | Fork selufidn 6f GhmpetBdS4r(Bd# g) 129U mperie)yand valine

rof SR 2fats Lo P DPR o0 RE s o elebn ta il 530

38.97 HhiRolef asd poikshinXiodide (W3S ¢CDASEhkiodd)e d'haRdxtifathiestitalied was
was purified by flash chromatography on silica 8 I
I

e
stirredhiat WORE lay¢rnighbt Bhegrpriionmaistufayvay cansentraipdnd e rgpigee wagpurified

N e e
desireddompdull 35 &san AH)3. 1253, 58905 H BMR (CDCBBS 0.9 (HH), 1.46 (s, 9H),
Synt hesi s of Conpound 35: To a _sol ution of ConPound 34
1.86 (o3 150, 333 1. 99, 4%BI®) 2Bhd- W, AB): 53k @t Fhut Y (edtes 25 (bs,

10, 304,80, 18,08 T 5 O PR3 by e, o

pot m ca _g, nmol'e) and
pot assi umiodide (2.59 g, 15.59 mvle). The m xture

t hus.abt ai n stirr at 1 erabght . . Th .
snieg Bt CouBREs 2 sl B orfiout S (A% T2 Phngialiie patlcim on
charcpall(260 @) iniWethdrd$ (BOGAT pwas pigeedntyetivdsideh @n@pheriti fréssure at

et hyl acet at e/ hexanes ((2,/ 8) as el 4ent to give t hﬁ%
room draper i ee ShpBiEre dBpsabtaipedoygs stigred ot igomgepperatife JRfRhours. The

palladifa3i18atld He thBheablibn mictthe wad cohiratd®toldrdRes B gitéthe desired
2.53(m 1H), 2.80 (m 2H), 3.18 (m 1H), 3.31 (m

compoyd 3Gaskd oi(2. 2HP8%8. 25 (bs, 1H), 7.36 (m 5H); LC-MB
(ESI) 296 (MtHtbutyl), 352 (M+H). Synthesis of

Conpound 36. A solution of Conpound 35 (3.4 g, 9.72
Synthisie b ompourA 7. atbi aigohdtion ofiGangoahd $€ (01 pr).72 momdd)hanol

dichiggpmetBate ke B Emogids i SRy RC BN was
hydrozcgﬂcgﬁ?ﬁﬁﬁz é@ﬁ?}.&@ BPE T Al ) @ 0°E@ TR MnSxturkMus obtained was stirred

m was [trated and the reaction nm xture was
for 2 hours e@°Cat e sbiyenirwaere ssndved ghviee toheaplesi tledresidonpaumdified by

36 as. an oil -1 g, 98%. Synthesis, gf d 37. To
flash higBR{aeT gAY G (Séaﬁﬁgluwﬁi é%hleézl e%ﬁegfoggwm &% ethingl o
dichlStomBinahOaRt ﬂﬁfh'll? 163 Riethahol VA dicBREGHe ARG Bthent to give the desired

(9-fl uorenyl met hoxycar bonng- gﬂ\/{gydr oxysucci ni m de

e -

compesnded)) ay(@la2Rsgyoil . ¥0g, HG0k) D Eiye 6 9 30t (s &HY, HifS (s, 9H), 1.90
(m, 1851 P46Y 1$85: 83 bh " 58, 3.18 (m, 1HD), 3.32 (m, 1H), 4.24 (m, 1H), 4.37 (m, 2H),
5.40 (bs, 1ED), 7.30 (m, 2H), 7.39 (m, 2H), 7.60 (d, 2H), 7.75 (d, 2H) ppm; LC-MS (ESI) 383
(M+H-fbutyl"), 440 (M+HY), 462 (M+Na"), 478 (M+KH.
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for 2 hours at 0C. The solvent were renoved on the
rotovap, and the residue was purified by flash
woho@maragr aphy on silica gel wth dichloronet hanais2005/017804

foll owed by 0.5% net hanol in dichloronmethane and

finally 1 % nethanol in dichloronmethane as eluent to

give the desired 25 conpound 37 as colorless oil (2.55

g, 60%. 1H NWR (CDC13) S 0.95 (ft, 6H), 1.48 (s, 9H)

1.90 (in, 1H), 2.55 (m 1H), 2.82 (|n ZFD 3.18 (m

1H, 3.32 (m 1H), 4.24 (m 1H), 4.37 5..40
Syntheisof Cobipourid 38 Torg selkfion of Ggngownd éﬁ)(1777m$c9 At almom)m

tetrahyé@&%a&%@/ IR/E %.)) Wa&l.\l?/gblé %1 g%éffr %\%1' g'bgg#‘%e\i%%olngrﬁ&gne was

stirred Pg’ﬁ@%@tﬁ 1H§1Otﬁe mgytgf?d\ﬁ?;o?n@&m@éﬁnﬂdmdcl:sg t@giva thealesired
solution o nmpoun mol. e

companad P& hy i pBmawBTe) Vigh oS gorede e GEFTLES QLetD) 405

(M+N%*9 anc?us ;H%t %)%ﬁltohpﬁﬂﬁ%ﬁi}uw'fgat%s LCSVKI(ESH 388 g\?{lﬁr‘) 405

he m xture 'was concentrated'to dryness
(M+N#. glve the deS|red conpound 38 as solid (168 ny,
98% which was confirnmed by LC-MS (ESI) 383 (M-H), 405

5 (M+Na) and used in next step w thout further

Synthd@i dffdom@ioldd 39. L €o h@ol(lﬁ&i of CSidpdultt 154()325 141@50 79 i), in DMF ;

Synthesi's of Conmpound 39. To a s utlo Qﬂh
mL) W(ag, addedgV-Boc MV nﬂa@}e@l)quthylgmdla{rgne g 81”? e mlxture thus
obtainDl \%?é: tl}ll'\%j ALIEE vl %Ia%%rk ene) Iﬁ‘llnn TRE s&l%*Zrﬁ WiH reflov4d and the residue
3 ture t

he m x 10 obtai ned was stirred .
was purd“mmuyeﬂqsh clarbumamefaphy 80 sitica gelThigh dichloromethgas, fpléwvielw 2%

B

desueﬁ%é 39ras dbRALQAINBEAH aizec Y IHLNIMRl @mmtmm 9H)1.56 (m,

oronmet hane as eluent to giv he desir

2H), 1cmmoaiﬂd, BE Gm , £d). 8108 2612 (Zf 30 %ﬁo (5635 3- OPHLHNW) 3.17 (m,

1H), 3 fgaqg ﬁ§94 gé%ﬁﬁﬁ 4 2% (@211?52“4 33?(EXZH)1569 (IE@ZH%H)ZM t0 7.36

(m, 6FB), osl(tm 6$Iﬁ)r1 AR), T774((th 2 5ppbe)LC-BISESD6 13, B H-MocAH)62 (M+H-

tbutylé,_éw Sl ol s e 88 (92D > 00005 4,

(d, 2H) ppm LC-Ms (ESI) 618 (MtH Boc+), 662 (MrH

tbutyl), 718 (MtH), 740 (MeNa), 1435 HH) .
mﬂ@m&@’mm@ Ww%%?fhasmgﬂ%d 6?’%‘&?&?%80133"““‘1 17a
oo LS SHOIP ST SAIIAR et ),

CMHANK) , 992 (2MrHH) . Synthe3|s of Conpound 41. To a

sol uti on of Conpound 40 (138 ng, 0.28 mnole) in DW

(4 nmL) were added the Conpound 38 (110 ny, O0.28
SynthBI®bEYompidaH 44 3 6 ool BioR 81 cmmbe.)ndacmoumfﬁg, @38 mmole) in DMF (4

(I-(3-dinethyl am nopropyl -ethylcarbodjiimd
L) e st £ oP Y S0 | OIS A B ). B bl 523 Fpole) and EDC
(1-(3 gﬁﬁe@ﬂ?ﬂfxﬂ 12'3Ir étﬁﬂce%od&ﬁaé LRIFOEHGHdeN (S0 MEe0.0B ahihole). The
ve evaporate

mixture thus obtalned was stirred at room temperature overnight. The solvent was evaporated
and the residue was purified on semi-preparative HPLC with 0.1% TFA in water and acetonitrile
as eluent to give the desired compound 41 as an oil (178 mg, 70%). '"H-NMR (CD;0D) & 1.04
and 1.11 (2d, 6H), 1.40 (s, 9H), 1.58 (m, 2H), 1.77 (m, 1H), 1.88 (m , 1H), 2.24 (m, 1H), 2.72
and 2.84 (2s, 3H), 2.92 (s, 3H), 3.10 to 3.18 (m, 4H), 3.35 to 3.46 (m, 6H), 3.82 (d, 1H), 4.22 (t,
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and the residue was purified on sem -preparative HPLC
wth 0.1 % TFA in water and acetonitrile as eluent to
wgi2ves/ it desi red conpound 41 as an oil (178 ngCT/IR8%05/017804
1H-NVR (CD3OD) S 1.04 and 1.11 (2d, 6H), 1.40 (s,
9H), 1.58 (m 2H), 1.77 (m 1H), 1.88 (in, 1H), 2.24
(m 1H), 2.72 30 and 2.84 (2s, 3H), 2.92 (s, 3H), 3.10
to 3.18 (m 4H), 3.35to0 3.46 (m 6H), 3.82 (d, 1H)),
4.22 (t, 162 WO 2005/ 112919 PCT/ US2005/ 017804 1H)
4.41 (m 2H), 4.59 (m 1H), 5.04 (bs, 2H),
1H), 4741460, QH), 4639 (m, 1FB55.04(bs22H), 72868 7@ 6h1), 7. 575 (ng ZH) 7.63 (m, 2H),

775 G RS PN B PR Bl
(M+NQ)IT$919{M+ . Compound 42 was prepared as descri bed

above for Conpound 17a in 98%yield. LCGM (ESI) 538

(M+H Boc+), 582 (MrH-tbutyl'), 638 (MtH), 660 (M+Na).
Synth ﬂgm uld 4@@8&%9&@ wahrépasdd éétde%b@ﬁ amﬁ'@&nﬂ@md 17a

di chl or onet hange rﬂ\/é‘esﬁ
in 98%1@@&1 LGVES (E&I)(ﬁﬁl(Mﬂi -Bob MtSPR MoK bstd 0 *as@r(wNa*)
(14 10 ng, 0.05 mmol e) and dii sopropyl et hyl am ne (8.4
L, 0.05 mmole) at 0C. The mi xture was warned up to
Svnthés@Qdiﬂ ¢anmrnats dosd @hMtonafCottpeusd 42 (23myg, We(S 6ammblchine d

PR T T N R T
mg, O%ﬁ 1‘1{% ﬁﬁid Bﬁletgﬂ% AEERANIL, 0! dS?mﬁ’ﬁlr% bt @t/()”lth@ ke was

esire C oun as an oil
Warmed‘hﬂ\WROcélﬁZﬁBﬁﬁatﬁreklﬁﬂyamﬂ the stigtingowhs cokfinued farjaddgionglH0 min.

The i o P appednt R fEloge s pRid gpted S plegRifhgPDian 0.1%

TFA 1% vaagertaﬁd ac%lﬁﬂfé asAdﬂ)e.nt 16 glﬁe the deéh eﬁ&o{n@bmﬁhﬂ& as3n@71 (06 mg, 79%).
m
IH—NI\(/IR] (C,’Qng)'ﬁ 106 a(ng 1, 124.()2d 361, 741 @ 9H1H) 5%%2@0%(@5@), 1.86 to

1.93 (7033,@;\’!;.5%5% (%%)%Z%%%iﬁﬁh 793 (b%o% (Mtk'}o 3 §§%m 4H), 3.40 10

ou nd 4
3.60 (B BHRBEY @41Kip4.60r(ap AHR . (ﬁs{bsté&r)r 6.8e e, aHb;v7932‘(m, 2H), 7.57 (d, 2H),

578 (@, °“”déﬁm§é&9@5 (e A L

(Mﬂ\go)rrggpp # (15 ng, 0.016 minole) and Conpound 33 (10
16 mnole) in DVF (0.8 nL) was added

d| i sopropyl et hyl am ne (5 5 25 L, 0.032 mvle) at room

h
Syt SR AR 4 Eollpbd £ b e R 800 o Cotbopnd 150
1n98%rymbldlie§3I\/&(B&B)e7(l&e(M-}rﬂbe’ﬂiSe(M4@ia+)sem preparative HPLC
with 0.1% TFA in water and acetonitrile as eluent to
give the desired conpound 45 as an oil (10 ng, 45%.

Sth&Hs M\@nﬁ@&@% &oJa s@ﬂltibﬁ oic&ﬁlp()%ﬂ&) 446(I§I5 Engl Inmg @rzmola)—and

to ) .0 2. .
Compg d b 35 (15 0.0 Qa,lmnem ml]BM)F (03 ) Wi 8 dtl%ﬂpr@d@%ﬂé@me (55
uL, O?Fang W) aé'r_%i}n fhgﬁ;g}a%é ( ?ﬁﬁe %tu%g&%sso%taﬁged(MS stiffed afroBR

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) & 1.02 to 1.13 (m, 6H), 1.55 (m, 2H),
1.74 (m, 1H), 1.84 to 1.92 (m , 3H), 2.20 to 2.27 (m, 3H), 2.95 to 3.14 (m, 16H), 3.47 to 3.84 (m,
12H), 3.98 (m, 1H), 4.2 to 4.34 (m, 3H), 4.57 (m, 1H), 4.69 (m, 2H), 5.07 to 5.17 (m, 2H), 6.78
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163 WO 2005/112919 PCT/ US2005/017804 (s, 2H), 7.16 to
7.23 (m 3H), 7.30 (m 1H), 7.38 to 7.47 (m 3H), 7.52
wo0aod/a®»1¢m 3H), 7.81 to 7.92 (m 2H), 8.25 posjusidds/o17804

ppm LC-MS (ESI) 1194 (M+H+), 1215 (M+Na}), 1233

(MtK). Example 6 0 Cl -C ,C HO2C N % H2, Pd-C | %

4N HCI in EtOAc \ H BnO 3N HO N N EDC 5 Boc Boc HO H

123 1'NC/ Pyl ~I ,a -d 0/~ONO HON O
DCMjOO/ HN 10H 45 TFAOHO 0O Nz~ ,C NO
H-~/~N H2NHO' ~}4N1~"" 6 0 O i O ~NAO N N 5% AcOH in

(s, 2HDOM @NoJ7.29 (e 3HD57.30 (18yHDh 288 ¢o B#7 GonPduid2(t@y .58 4m, 3H), 7.81 to

o2 G Bl A0 S R B0 00 BRG F R

40 s. The resulting m xture was pl aced

Example 6
f@’o\
— \/ /
‘\/i Hz Pd-C % 4N HClin EtOAc Cl HO,C ”
HO O EDC
5 BnO Boc Boc HO ﬂ

=
I

O ‘ O /N\/ )OJ\ O \ O
HO N — >
N0 N
N
10 H H
4 5
TFA Y\? o o cha\/\ 0
HZNNMO’\}N(\’ O —cl N \/t” NS
o 3 N/NH o
> K\NJ\O N '
5% AcOH in DCM N \) o )\(/\D)\
N
H
15
7

Svynthesis 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

20  under an atmosphere of hydrogen and stirred at 25 OC for 7 h. The reaction mixture was filtered

through Celite (CH,Cl, wash). The solvent was removed in vacuo. Chromatography on silica gel
eluted with EtOAc/Hex (2/8) afforded 2 (77 mg, 98%). 'NMR DMSO-dg) § 10.36 (s, 1H), 8.04
(d, 1H, J=8.2 Hz), 7.72 (d, 1H, J=8.2 Hz), 7.61 (br s, 1H), 7.45 (t, 1H, J=8.4 Hz), 7.261 (t, 1H,

J=8.4 Hz), 4.06 (m, 4H), 3.73 (m, 1H), 1.52 (s, 9H).
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20 under an atnosphere of hydrogen and stirred at 25 C

for 7 h. The reaction mxture was filtered through
w@ebistie291eCH2C12 wash). The sol vent was renpvedPCI/US2005/017804

vacuo. Chromatography on silica gel eluted with

Et OAc/ Hex (2/8) afforded 2 (77 ng, 98% . 1NVR DMSO- d6)

6 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). 164 WD 2005/112919 PCT/ US2005/ 017804

Synt hesi s of Conpound (4). A solution of 2 (35 ny, 0.1

[)yAn 4 M - Et tikE
soncfl gl A7 B Bl R G s v
stirred @t 237 iRt AW Gor\¥@SminATiteG enaw ey ichioRedieradus aloab ysidae was
acid (24.4 ny, 0.12 nnnh%. A sol ution ofOFDC (éZ.QI&g,
addeds5-goetglindepe-f-erbopKiEe 3051 Bt MaD- FraerladAdorioné 80 6h-° 08
0.12 1%}&[?%)%?1\%@33 ) &%@ﬂd@& hErdaliormikturd BRis sBRLY A5 088y 5 h. The
renoved. T ep

e cru roduct was chromat ographed on _
solves{ Wascamgedd. hetrde pradhct@spochive@ib grapheiipasilica gekglvted wvith 10%

o R 3 O PR ARt il 8, M o 10

8.45 (sPTH} 8.10k4, 117,.788.4(Hk), 266 (b381H), ABY (d,2H54=8d HAH .54 6B 14, J=8.4

Hz), 7.51 (t, A1H,_ J=8.2 Hz),_ 7,36 . AH  J=7.6 7.
o), 151 (4 Tiy =2 ) 196 o 1 1 9 7§ (oAb ik, T g 37 aa, 11,
: ; 14, =14, 7)32. ).
B R e T e TR St
(5). 4-Methyl-1-piperazi necarbonyl chloride

Synt é/ﬂdsrﬂq%]ollgéﬁiu%a (%%%‘-1)9[8‘%’91- b—nggil’a% é%r%ca%%%lﬁﬁggﬁ%%gclﬁoﬂde (19.9 mg,
0.1 midyol) Whewlded o arbolutibndf 4n@0L)g, 0105 Mmell) hyd arblydmine bytidinel (25 pml, 0.3

mmofi g syt alsehabin ipirictitene oridea® stans hF e vy simed for 16 .
P St 5 AP S
12.031(6), 1E-8.44 (5 1), 52286, 1), 810, (A9 xS i), 7.5 84d. (14 1=8.4 Hz), 7.82 (dd,

. 8 (RS sl h e o o

1H), 486 (t) THIQI-8 Ok8zhiz), 4.5 {dd, A&, J=119,8 H=)]18.38 (hiz 1 H),4t.BB(ddmMH, J=10.8 Hz),

536 4 113 Hiy s ety 418 390 (o Py 0 2 gl 2. s
(s, 3H). 20 Synthesis of Conpound (7). A solution of 5
(13 ng, 24 unmol) and |inker 6

| (16.9 nB, 31 mnﬂe in
Synt . 7 F{& siytioneal Hy(1 2 e, dhreeDged linke 6 (1gang, 31 umol)
. <o : . _ 0
o 7 E R GRSl 55 25 e v
was doSiphately rerired iCE8u0am pidfiod BEHPLOWS pomatrylrep €1gi7we, ¥9 x 150

mm AR BT 5 S0 e B ap 1 AP pg 5838, found

058.#ssays The biological activity of the cytotoxic
compounds of the invention can be

EXAMPLE 7: Proliferation Assays

The biological activity of the cytotoxic compounds of the invention can be
assayed using the well established *H-thymidine proliferation assay. This is a convenient

method for quantitating cellular proliferation, as it evaluates DNA synthesis by measuring the
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assayed using the well established 3Hthym di ne
proliferation assay. This is a convenient 30 nethod
woaoosguznpitati ng cellular proliferation, as iPCT/US2005/017804

eval uates DNA synthesis by neasuring the 165 WO

2005/ 112919 PCT/ US2005/ 017804 i ncorporation of

exogenous radi ol abel ed 3Hthym dine. This assay is

hi ghly reproduci bl e and can acconmpdate |arge nunbers

of conpounds. To carry out the assay, pronyelocytic

| eukem a cells, HL-60, are cultured in RPM nedia
incorpomitiba bfiengeidisYadielabelehEt thywrdied Fas adsaxcialbighderepraducible and can

the day of the study, 5 the cells are
mwom@&ﬁ?%&wga ?ﬁSg g%uspended at a concentration
of 0. 5'1"(3(0&%501&@16 aeséatgi piodnyRRIV i€ Rakahiicsis, HI%0; G culidfbd in
tl of cell suspension_ is added to 96 wel|l

RPMI geqdicagongriining il 6 fsheag inapyaged fetef ettbtaray (8¢S c@b&ﬁ gpxpfthe study,
the cel&%% %?lﬁ’é%?édt [ 4heB ARG FRLS eﬁ(‘i él d&g%&&ﬁﬂ&%@& 0N £ 1@%@&%@0& RPMI

conmpounds a per wel Fi nal
containfngd O%DESZI 106 pl3Hiceh ylmpdmsmn is sddedde 86 petl phated. Seaakditubiens (3-

s a5 S PR L AR PO S g o on o
compdud$ EerBAdEPer 3. Fanillyad (0of 8 1Rak it Tapnidisetis added per well

counter. Four paraneter |ogistic curve are fitt
and the mSHEsI gYRARAHEY S BoitboT Bt ot &% TANCHRL PR Bh F WA prvester

(Pack'cgg1 :I%é%ﬁﬁ&ﬁ? B dinted B SRLEAR TSP (CQuitlRhidt. NRovr Gafmeter logistic

e, conpounds of the |nvent|on enerally have
curvesare FiGsOtovtht Uid-thymidine indsopaatiarsasy fundtionrod drugpelerity ysing Prism

ut referably from about 10 pMto about
Somﬁﬁt%‘?ﬁ?e%neg%&?\/%]ﬁ B: Conjugation of Drug-Linker
Mol eculrRscdmpodints biodle ﬁ&efﬁiibrﬁgeﬁ&ahp hevettmdCrj vahs: in the above assay
reacti on conditi ons and net hodol qgi es. for conj ygati ng
of frofg bR gpt iy Reput 160 B PEEBROI ot SN 1T B P GREILARMEy
i ncludi ng ot her groups, such as spacers, reactive

functional groups and the like) to an anti body as a
EXAVIRI Fo8:i Ggnpigation of@rugrhénkes Miole¢wenstoZimtirodies

met h Odm%l grﬁpl%d%scn%gse{ég&%n cgnaﬁoﬁs&ﬁﬁ%&ﬁydo%&éé f@f‘&)njuga‘cmg a

non- 1| i roaches conj ugat i
drug-lihkiggmlol saigle rof el iecanties (dipmoaaity ﬂnolddmg otlree gkxupmucplnastspacers

.ar The, co o] t hod crlb herein,i sed ...
react i O BLECEP OGRS RGO BP0 @P%ﬁg%geflag Brtahe [ HEggditions
and mietHo@18Bict %Qﬁﬂeﬁ?c{bdqg bE )é)‘éé §rnynl}I 4 rdatlinady. @tHeh approaches for

2-1 m not hi ol ane, reaction of the

conjughting-drigkeleer ml@@bls éO thbﬁdlﬁﬁ ar&é‘tnPWé ipdedftni de group.

Initia

nehangubob a0y dea B pBbiSR el e, i
group$ ﬂnﬂldb hlaody tmglﬁemmrmﬂ Iires afitheawnbatyt with édnmtfﬁolm, followed

vy el i s Rt B Sl a Se moy

be co@ugeﬂéd"ﬁﬁﬂbﬂfe@ RecHafgdiemar v ph@@hd%ﬂﬁﬁm piaag.0 ¢dihta1mng 50mM NaCl,
I mnary experinents and varies fron1antlﬁ g %r
2mM g}ﬁﬂﬁb odh/3.0 pﬁd eneenirased t9j nk pe/ml. Thiolation was achieved through addition

of 2-iminothiolane to the antibody. The amount of 2-iminothiolane to be added was determined
in preliminary experiments and varies from antibody to antibody. In the preliminary
experiments, a titration of increasing amounts of 2-iminothiolane was added to the antibody, and
following incubation with the antibody for one hour at room temperature, the antibody was

desalted into 50mM HEPES buffer pH 6.0 using a Sephadex G-25 column and the number of
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experinments, a titration of increasing anmounts of
2-1m not hi ol ane was added to the anti body, and 30
woabdsomeag i ncubation with the anti body for onechwseooani7so4
roomtenperature, the antibody was desalted into 50mM
HEPES buffer pH 6.0 using a Sephadex G 25 col unm and
t he nunber of 166 WD 2005/112919 PCT/ US2005/ 017804
thiol groups introduced determ ned rapidly by reaction
wi th dithiodi pyridine (DITDP). Reaction of thiol
groups with DTDP results in |liberation of thiopyridine
thiol gmupsrinﬁr@dumdldcttcnrra'niedatapiiélazllmmeact'@arWithediﬂmdiwridﬁm(@TrDP)- Reaction
.concent r.at.i of 0.5-1. 0 ny/
of iG55 P BB Sl s R oy it e M rmitapegiap 2o
Samplel @t £ P tm&mwmafof PI3OL. @ bg/thNwéd asaiarmb elisorbatﬁéb 4t1280nm was
an al 1 quot of each sanpl e fo 9mL) CUbIBJ{' d Wt h
used ig, aicwtelrzﬁarﬁr%mh%mewt@apﬁe Hﬁtqnhmé sisnlss, pigt theipan aliquot of
each i @%nﬂs W%Qﬁ%ﬁa%mﬁ]?b Y8 DEHR f‘é‘m@@?@kes%hﬁt)n *i}%tﬁﬁ{ol) for 10
ne plus DIDP were al so 1 ncubated al ongside. Aft
rmnut@@atrmmuttesperabwo Bankcemptes 32 wfifersdone piusddif 2R “@mjalsm@cub ated

t titated
o8 e R ANl i
preserﬁmhﬁtﬁgﬂe& us’*ln% hih é?itﬁigtlélgcdefﬁcﬁént @dr thi@p?@dlhdﬂﬁbl%gﬁmps per
ant1 bo | S esire or W t ne
parti cdbeirallig thidepnlpyed o &&a &@ﬁf gpuer mﬁﬁa@gqﬁiyaaéﬁsr{gd gor
example, With Gnd P ASul %G8y 1B wais 'agﬁlék%%@h%gﬁidﬁ@ 4 Py\ﬁﬂd H%lar excess

i ncubati on at roomt énperature for 1 Anti b
of 2- 1mglotlmglap@§zélpydd b sncubastosfap raeni isopbratusel fagj 1t hpur. Antlbody t0 be

con G R 8 USSP B B PR B0 g

desalt6d ht6 oditjadation gufieNbGh VCHERES Bbffer@lY 6 Orcohtamiy AnM Glycme 3%

DTPA) ated material was maintai ned
Glyecgpliand oM DR Bhe G018t FREGHSY S e BRERAM dig it (6 rurmber of
thmlsqﬂt%&ub&@&@sdq@ﬁm%% nbedvabmeee. After verification of

he nunmber of thiols introduced, the drug-Iinker

rml eculAdter esification pitherumberiof dhipks intfadners, Greshie-lipker molecule
contaﬁgr% 291 a%tlvéamgfe r&l g Lot b%&as Qi&&Sa agefrol(f bR} exclhy er thlol The

I on reac was carried out 1 n conj
conjugaxfdheeacabﬁ ovag oartiad oitrig canjfigatiah boffercdsut cmataumng a tﬁhalﬁ%lcentration

ot Ien yco eLher (or a suitabl
of sty FL UGaH ol i (eatiomis e stlyedb Pty the drus
hnkerssft&q‘dsoﬁlﬁbﬂ 14129 Bis¥¥Pedth 9% éﬂ@}deﬂerglf& dRidig efeRr, gb%:mnethyl

di net hyl ether, 10% di neth foxide. For additio

sulfoxide. afpriapditipn to #ibadys de stesikipplus ugan ganbeddad disertiyitp éltetthlylated
ant1b3c§ry%1 ﬁh%}gé 810‘3%{? gthy%g% Ef;/@%y%m e!?hé?%ﬁdeﬁﬂg %ﬁﬂ%%el}ﬁ‘la?%centratmn

nmet h r ing t
to 5% onprestilugtlii ponjegatibAduifer qoneiniing aifieal concenationgtliOtmethylene

r nt a f.i.nal .concen tion
atyeofdiinsfin 652, Roylied 4 adoiSh «SETEER Vol SRe Bl Sl dnsivess,
to an qgy @J)njh’gﬂtluﬁﬁea@ﬁoﬂ WhOinalitckdain tdda0 tynpediurd ig 2 hours with
conj ugatl on reaction was incubated_ at_ roomtenperatur
mixingoFollovrpg ingukition therpagtieg mikaiap settieedaluyaP? BAM o 15 minutes

and t}{ee}ﬁﬁ%vgg&i]ﬁ@tﬁi 1}6@752 ey Eﬂ%\ggeftﬂggﬁﬁg ?Ié dli'rﬂ'l@&l@atB%l i04tiohdf conjugate was
achlemdrthfqughbhmmamphm usingmednheref nRghddsi Catjugate @i be purified using
size-exSlubion cazltlr%mv'c\l%sgraphy on a Sephacryl S200 column pre-equilibrated with 50mM
HEPES buffer pH 7.2 containing 5mM glycine, 50mM NaCl and 3% glycerol. Chromatography

was carried out at a linear flow rate of 28 cm/h. Fractions containing conjugate were collected,
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achi eved t hrough chromat ography using a nunber of
nmet hods. Conjugate can be purified using
weiersAaexab usi on chromat ography on a Sephacryl Be0OMS2005/017804

colum pre-equilibrated with 50nM 30 HEPES buffer pH

7.2 containing 5mM gl yci ne, 50nmM NaCl and 3% gl ycer ol

Chromat ography was carried out at a linear flowrate

of 28 cnih. Fractions containing conjugate were

col lected, 167 WD 2005/112919 PCT/ US2005/ 017804

pool ed and concentrated. Alternatively purification
pooledand bencavtited edlt¢rhatoghhpurdicagxctrahgachieradshmugly i(mwhange

oGRS ks LSRS0S BEAL BRI 5 ESy ot

case. FONg il aﬁtﬂﬂﬂ&ldﬁlﬁg 0¥ g\a&&eﬁﬁi{éh Inﬁﬂ vsIa@ aﬁﬂlea% &Sh&p@ose
col umm pre- eQU|I|brated in

colungugiiesrgtligratedyp S§my. Hﬁﬁgsaﬁf%ewr@» %éﬁiyaaa{ eHvéa% "The antibody
conju‘ght;ét\@ag eﬂﬁécﬂgslr% agér%h?c'?)tf OolfM %Whﬁr&w%%@ef b, atd e containing

Fraction$ contai ni ng onj ugate were
the cqpadasiyvere ipeolpd thesH adis adiustdd ta7.2 agd thecampls congepirated as required.
concentrated as required. Each of the patent
appl i cations, patents, publications, and other
publ i shed 10 docunents nentioned or referred to in

this speC|f|cat|on is. herein incorporated b refer? ﬁ
in i tsEaghefthepjtentapplisations patepiRs bficafions rand gthgr published

documgﬁjt's }ﬂegﬁ'@ﬂed B@Yc%}rrecﬁe Rh ﬂﬁ@éﬂe@iﬁca’tﬂﬁt@Héremﬂﬂ@r;%r&ﬁ%& B8 reference in its
and ot her published docunent was SB$C| I ca

entirdty d<|> thegamk Ieytemmsuﬁwpb thdigdund pateatcapp beasivedatept, pubhcatlon and other

publl%he d C ?)?1%1(1: glt w\é\? Iﬁ[')e%l %(1:({2 %ﬁf\‘f&@ﬁgy gr{&éc&? tg 82 H%E%’gfaﬁ%dnl%% reference.
t her eofWhiid ths pragéd nbentlld&dl&fsﬁieémdiesbnybddhmﬂﬂ@ﬁféﬂde eclthepecific

et RS PR o TR BMgrivaspooses

may E&%a&er éi'ﬁ eﬁﬁﬂvﬁl‘eﬁts A RGARRIuted withsutideyeihd RPmaARCkidWirit and scope

pended clains. In addition, many nodifications my
of thmvmm atl@ thechapendad plaines. dolagitien rmoanyi medifiaiioay may be made to
r

adap c%'latr ﬁ&tﬁ& IHRtteh@b?or o%ﬁl%g%;f (I:l%%glc E)fso%?% eﬁB?ééE 81%{) &Psteps, to the
obj ecnm/ e;pint amd scépé oftihe presed |1rivenadm ol Sﬂtﬂl&nd)d]ﬁeéﬂlﬂﬁsjarb dntbmaled to be

wi.thin t S e of th ns appended hereto. 168 WO
Wlthl%@t?ssﬁ‘iﬁe & é@%ﬂﬂé@%‘%gé %@4 WHAT |'S CLAIMED |S: 1.

A conmpound of the formula X4+(L4)p-F-(L1)mtD wherein

Dis a drug noi ety having pendant to the backbone

thereof a chemcally reactive functional group, said

functional group selected fromthe group consisting of

a primary or secondary am ne, hydroxyl, thiol,

car boxyl, al dehyde, and a ket one;
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LI is a self-imolative |inker; mis an integer 0, 1,
2, 3, 4, 5 or 6; Fis alinker conprising the
webnoasatizene: \\ O HAA )~L2}-C / or HINEL34 PreHaISei08/017804
AA is one or nore nenbers independently selected from
the group consisting of natural am no acids and
unnatural a-amno acids; c is an integer from1l to 20;
L2 is a self-immolative linker; L3 is a spacer group
conprising a primary or secondary am ne or a carboxyl
functional group; wherein if L3 is present, mis 0 and
WHATEIS ICIAKRMEDAS: ne of L3 forns an am de bond with a
pendant carboxyl functional group of D or the carboxyl
of L3 fornms an am de bond with a pendant am ne
funct i Arampemdud tief fofnulei sOor 1; 169 WO 2005/ 112919
PCT/ US2005/ 017804 L4 is a linker nenber, wherein L4
does not conprise a carboxylic acyl group directly
attached to the N-terginus of (AAl)yc, p is 0 or 1; and
X4 is a menber sel e¥i tnemhT n@ﬂﬁ%p consi sting of
protected reactive futnctional grodps, unprotected
reactive functional groups, detectable |abels, and
targeting agents. 2. The conpound of claim1l, wherein
t he cowpauind conprises the formula: 0 Y )(4~~4 AAl L2

LoD o SRR Lo e i
reactive fth@ional group, said functional 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 0, 1,2, 3,4, 5, or 6;
F is a linker comprising the structure:

He
At

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

wherein

consisting of natural amino acids and unnatural o-amino acids;

¢ is an integer from 1 to 20;

L2 is a self-immolative linker;

L3 is a spacer group comprising a primary or secondary amine or a
carboxyl functional group; wherein if L? is present, m is O and either the amine of L? forms an
amide bond with a pendant carboxyl functional group of D or the carboxyl of L* forms an amide
bond with a pendant amine functional group of D;

oisOorl;

169



4. The conmpound of claim3, wherein L3 conprises an
aromati c group. 5. The conpound of claim4, wherein L3
woaop@riizas a benzoic acid group, an aniline gPOUUS25/017804
an indole group. 6. The conmpound of claim4, wherein
-L3-NH conprises a group having a structure selected
fromthe group consisting of: 170 WO 2005/112919
PCT/ US2005/ 017804 HNC' HNC O N OH N\-z NH Z
~NHOHNVAHNI ~I ZZ f'"NH Owherein Zis a nmenber
selected fromO, S and NR23, and, wherein R23 is

menber sel &ciseallifkenmeprbes hsrain Lit &Res Pt CATRTISS @i%%?@dic acyl
| kyl ,  subst i > upstituted heteroal kyl, and
group %EVﬁyat}?C%‘?‘?%eo%lgg%ﬂrﬁgl %gg rdifig to any one of clains 1
to 6, whergiifOlof lcaidpri ses a non-cyclic noiety. 8.

The conpoung .accordi ng.to .an ne of clai t :

wherein L4 Xqﬁ%'f‘@é?gg@ geé??ﬁﬁ‘%%? 2R %Oélmggr?rﬁ)%fl})ﬁgte‘gtgd reactive
functich A BefRudRotb8d SABRAUM A REKEBgps, dete@abld hibels Crmdaargeting agents.

according to any one of clains 1 to 8, wherein L4

decreases aggregation of the conpound as conpared to

the c oun j L . kdHhula®

dhy ondeap Lpuffsl il ytin HRoEpIRRLIRASEORE KRG

pol yet hyl ene glycol noiety. 11. The conpound of claim

10, wherein the pol yet y}fml)g{y ‘é'_rt>L|§ty cont ai ns

3-12 repeat units. b

C o m

3. The compound of claim 1, wherein the compound comprises the formula:
xL(L“ AA1>—N —(L"’)—D
p c H 0 .
4. The compound of claim 3, wherein L* comprises an aromatic group.
5. The compound of claim 4, wherein L? comprises a benzoic acid group, an aniline

group, or an indole group.

6. The compound of claim 4, wherein -L’-NH- comprises a group having a structure

selected from the group consisting of:
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171 WO 2005/112919 PCT/ US2005/017804 12. The conpound
of claim1l, wherein the polyethylene glycol noiety
woanisaiiz9 2- 6 repeat units. 13. The conpound e€TaISA081017804

12, wherein the pol yethylene glycol noiety contains 4
repeat units. 14. The conmpound according to any one of
clains 1 to 13, wherein (AAl)c is a peptide sequence

cl eavabl e by a protease expressed in tunor tissue. 15.

The conpound of claim 14, wherein the protease is a

| ysosomal protease. 16., The conpound, accordi ng to any

one of clains 1 to 15ynWherein c i$Nan integer from?2

to 6. 17. The conpo of claim wherein c is 2, 3
or 4. 18. The conpo of accordi to any one of
claims claim1l to%*¥/, wherein ﬁqp amno acid in

(AAl)c located closest to the drug noiety is selected
fromthe group consisting of: Ala, Asn, Asp, Gt,
Cys, Gn, du, 4y, e, Leu, Lys t, Phe, Pro, Ser
Thr, Trp, Tyr, and 19. The ug? of according
to any one of clgi zcﬁﬁi 1ty Whet ei n (AAl)c is
a peptide sequen selected fr the group consi sting
of Val-Ct, Val-Lys, Phe-Lys, Lys-Lys, Al a-Lys,
Phe-Cit, Leu-Cit, IIe-ggt, Trp, Ct, Phe-Ala,

Phe- N9-t osyl - Arg, PhewiN9-nitro- ArghnPhe- Phe-Lys,

D- Phe- Phe- Lys, dy-Ppe-LlLys, Leu-Al eu, |le-Al a-Leu,

Val - Al a-Val , Al a-Leu a- Leu (SE NO 1),

(3-Al a-Leu-Al a-Le SEQ ID NG 2)\and dy-Phe-Leu-GQy
(SEQ ID NO 3). / The conpouddjyaccording to any one
of clains 1 to 19, erein (AA),, is Val-Ct or

Val -Lys. 172 WO 2005/112919 PCT/ US2005/017804 21. The
conmpound according to any one of clainms 1 to 20,

WoBERINY R d Beb&)kRbed iom Of $1gad R, die conpound of
claim21, wherein D conprises a che 'call% rea

tj )
f whereindialis 2 gewhpr sskcisddiom Hy sipstittied gF 3o %%@ﬁét%ﬁgubsﬁmted
oruns‘a{)séﬁutgﬁ 'B&%?ﬁk% gﬁc?&rcﬁiﬂdafy am ne, hydroxyl, sulfhydryl ‘
an . . e

car boxy conpound of claim2l, wherein D
is selected fromthe group consisting of:

gz ocar gﬁé cl’:ow;gécgog%h% g)s%l-g%%% %9 clgHr?sCf’l{or@f %jh@rein L* comprises a

al og rimycin
non-cyclic moiety.

8. The compound according to any one of claims 1 to 7, wherein L* increases

solubility of the compound as compared to the compound lacking Lt

9. The compound according to any one of claims 1 to 8, wherein L* decreases

aggregation of the compound as compared to the compound lacking L,

10.  The compound according to any one of claims 1 to 9, wherein L* comprises a

polyethylene glycol moiety.

11.  The compound of claim 10, wherein the polyethylene glycol moiety contains 3-12

repeat units.
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anal ogues, CCBI - based duocarnyci n anal ogues,
doxor ubi ci n, doxorubi cin conj ugates,
wounoEhetdimo- doxor ubi ci n, cyanonor phol i no- doxor BOTEISB05/017804

dol astatins, dolestatin-10, conbretastatin,

cal i cheam ci n, maytansi ne, maytansi ne anal ogues, DM 1,

auristatin E, auristatin EB (AEB), auristatin EFP

(AEFP), nononethyl auristatin E ( MVAE),

5- benzoyl val eric acid-AE ester (AEVB), tubulysins,

di sorazol e, epothilones, Paclitaxel, docetaxel, SN 38,

Topotecan, rhizoxin, echinonycin, colchicine,

bl e i i ins 2-6

20 B B PERUR LEHEATSE O SRABIBE oty contains
repeat@inithll or omet hot rexat e, 5-fluorouracil

6- ner capt opuri ne, cytosine arabinoside, nelphal an,

| eur osi ne, | eurosideine, actinonycin, daunorubicin,

dgdInor i Ginthouk@BH d1giat BS whiidiom pblyeByleiit gBRYIahoict), contains 4

car m nonyci n, an1nopter|n tal l ysonycin,
repeatpoiidphyl | ot oxi n, podophyl | ot oxi n deri vati ves,

et oposi de, etoposi de phosphate, vincristine, taxo

taxotere retinoic acid, butyric acid, N8 -acety

sper m Thaengnand acmptdmgl@canm onadf clmms lct@r&éowh@tem (AADis a

accordin a one of clai mhereln D
Pepﬂdeéﬁ%%efl“seefgeaé(ablgwGé’f‘f}F"’éf’ G%Prﬁizsn% jpor "4 NI XEG
R5, 5 173 WD 2005/112919 PCT/ U82005/ 017804 wherein
the ring system A is a nenber selected.from
slbst | ifﬁq eqmpsiung, A5 elpist {4 (TSP PIProtedsg 4t ﬁa?saalabl’mtease-
unsubstituted heteroaryl and substituted or
unsubstituted heterocycloal kyl groups; E and G are
meaber $he cuhgpend ecrokding tal asytoad of elaims, toslPp@hprein i ap integer
nsubstituted al kyl, substituted or unsubstituted
ﬁnnlﬁ @roalkyl, a heteroatom a single bond, or E and G
are joined to forma ring system sel ected from

substituted or unsubstituted .aryl substltuted or
udubsihe cAIBRPURE O F%’é‘ﬂ/‘% viheeie G5t fed or

unsubstituted heterocycloal kyl; X is a menber selected
fromO, S and NR23; R23 is a menber sel ected fro
s llBst | frhe eetnprund of adpotding ey ang 9f claims ek & torld dWBfr‘fem the

ammou'yc? AA BJtloec%tela R % ﬁ%ldrugalﬁgleﬁpﬁ kelected from the group consisting of:

Ala, Asn, Asp, Cit, Cys, Gln, Glu, Gly, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.

19.  The compound of according to any one of claims claim 1 to 18, wherein (AAYis
a peptide sequence selected from the group consisting of Val-Cit, Val-Lys, Phe-Lys, Lys-Lys,
Ala-Lys, Phe-Cit, Leu-Cit, Ile-Cit, Trp, Cit, Phe-Ala, Phe-N’-tosyl-Arg, Phe-N-nitro-Arg, Phe-
Phe-Lys, D-Phe-Phe-Lys, Gly-Phe-Lys, Leu-Ala-Leu, Ile-Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-
Leu (SEQ ID NO: 1), B-Ala-Leu-Ala-Leu (SEQ ID NO: 2) and Gly-Phe-Leu-Gly (SEQ ID NO:
3).

20.  The compound according to any one of claims 1 to 19, wherein (AAY),is Val-Cit
or Val-Lys.

172



R3 is a nmenber selected fromthe group consisting of

(=0, SR11, NHR 1 and OR', wherein Rll is a nenber
weeb@atizdof rom t he group consi sting of H, subsecrasems/o17804
al kyl, unsubstituted al kyl, substituted heteroal kyl,
unsubstituted heteroal kyl, di phosphates,

tri phosphates, acyl, C(O R12R13, C(O OR12,

C(O NR12R13, P(O(OR12)2, , C(O CHR12R13, SR12 and

Si RI2R13R14 in which R12, R', and R14 are nenbers

i ndependent |y sel ected fron1H substituted _or

ubk ubsThe eanepuad keeording tegmy vne efclams e Fsvhergindyis a cytotoxic
het er oal kyl and substituted or unsubstituted aryl,
"wherein R12 and R13 together with the nitrogen or

carbon atomto which they are attached are optionally

|24 e 0t et of by Wl ASHRR! L ey gecive fncrons
group g RBIBRES FomQRE lgl%ﬁﬁ Icl)ﬁéls%ﬁg bRk pHM d&@e&ﬁldﬂ@raﬁnne, hydroxyl, sulfhydryl
het er oat ons; 5 and are nenbers
and carpwkybendent I y seI ect ed from t he group consisting of
H, substituted al kyl, unsubstituted al kyl, substituted
aryl, unsubstituted aryl substituted heter oaryl,
upsu bSThé timgsbulné béclamn 21,,w}s|m1$1)| it stledded from the group cons1st1ng of:

duocaggifqe;%sgc ¢l gal 5%%3%21&8%&18{%%1 het %{IE’I%—% @léﬁ)ﬁzarmycm

analo @@@se@ﬂ@c%cm %e%ﬁomﬁ&h@ﬁ&ﬁhﬁnmﬁ ronjugates,
wherein n _is an integer fr(g)rhnl 1o 20

morplano Qx@b@m mmglombvhwéwlmﬂﬁs@f&a“m k1496  Oar e
combre?as S’t | ﬁ%égﬁncﬁﬁlxﬁzﬁt ut g%%&%fogﬁéét PUL-9! auristatin E, auristatin

unsubstit ut ed
EB (At@)eamﬁkdnyﬂEFPs(lAkH’ﬁ’) tmrmmedtyl awmsdaex B fMNé%IE)aﬁ;blenzoylvaleﬂC acid-AE

it d. or .unsubstit ry, bsit;ialu
e GNP R T R RPN o
thZO)Hﬁ‘ Sééﬁﬁbintybﬁ‘heéi)l‘ﬂﬁﬁhé G¥dblastif &ﬁﬁle@m%tr@tﬁdstﬁ]:ﬁcehmgemﬂ] @teutherobin,
h the nitrogen atomto ich they . are att%\ched ar

methasor e DGR A TEmPP R 1% ST LA b gpercap opuiine, Eyfosine
arabn#)gﬁig b@%l%)ﬁéi%r? Qeuﬁgﬁéee [REEleRR! Mllnoﬁl'y&ﬂ $Npb@BichaMhi@rubicin

S optlona 'y containing two or  more
conjub@ts nimhoeRy; C Rﬁltcvmycan Al paymandyanedn, whiikoptaris, teilyspepycin,

podo;ﬁ)gﬁa’g)g}nt gcr)c}og)g}szﬁ oyg.g} d M@lg’gsy ?{oﬁgsﬁg& %ﬁas@é]‘ﬁ'h Q/mcnstme taxol,

taxoter@f@moic%ﬂﬁﬁutyﬂc sail NTyedtoppamiling iandcanitbthREn. Wher el n
X1 is a | eaving group,

24.  The compound according to any one of claims 1 to 23, wherein D comprises a
structure:
A
RG
R’ )
R® R
R4
N
X E G R®
R5

173



wherein at |east one of R11l, R12, R13, R15 or RI16

links said drug to L1, if present, or to F. 25. The
woangauzid9 of claim 24, wherein D has the strucPaTAIS2008817804

R HN6 RB Rai N R4 X ZR5 5 wherein Zis a

menber selected fromO, S and NR23 wherein R23 is a

menber selected fromH, substituted or unsubstituted

al kyl, substituted or unsubstituted heteroal kyl, and

acyl; RL is H, substituted or unsubstituted Iomer

aIkyI C(OR8, or CO2R8, wherein R8 is a nenbe

sel ected f mdmegl tln@plng(smmrstA n@ ro¢mbailselested frep S&P%Wted or

unsubsgln Sg(f St éﬂ%ﬁ%% frcMrFﬁu mﬁl&%su%géh @xs&béégl\r{géa

hdmo@@ﬁhg@f,?&gﬁgenﬁﬁnrly selected fromH, substituted or
unsubstituted al ky and sulsti r subst L

het er oal ky B ang{gajramgraberp mg mt&sgl%c’gﬁ&v Sdbifed or
unsubsﬁﬁ&p%%%lt éb%%gm{e%‘? ﬁrééﬁlbgﬂ’tllted WhRIRAIN, %thelt&@a%modﬂﬁnglfa bond, or E

links said drug to L', if
and G pregsined o form foing syen salheed Gapcuhgiteed of wisypgituted aryl, substituted

or s Theegrer 3 A R R s?rtelﬂlgs%qgﬂegf@%g%hoal@? The
structure selsechedbdrsoltted &omydSimdNRE; sting of 1 NH2
NH2 CO, Me CQZ cl O
1sa member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
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,
triphosphates, acyl, C(O)R'R"?, C(O)OR", C(O)NR'’R", P(O)(OR'?),, , C(O)CHRR", SR"
and SiR”R"RY,

in which

R2, R" and R are members independently selected from H, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or unsubstituted
aryl, wherein R and R together with the nitrogen or carbon atom to which they are attached
are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system having
from 4 to 6 members, optionally containing two or more heteroatoms;

R*,R*, R® and R> are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NOa, NR'*R'$, NC(O)R"*, OC(O)NR"’R', OC(O)OR", C(O)RY,
SR'®, OR"®, CRP*=NR"®, and O(CH),N(CH),

wherein

n is an integer from 1 to 20;
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& _H HNNH HOI / NOHON/ OZ Oz C2me C \
ZNH2 FINNHONO OZ 176 W 2005/112919
wOCsU$RA05/ 017804 NH2 NH2 C H I \\ C N H POrNs@oso 7804

N\ / Oz0z A\ ZNR H HONO and Oz wherein Z
is a nenber selected fromO, S and NR23, wherein R23
is a menber selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted
het er oal kyl , and acyl; and wherein the NH2 group on
each structure reacts with (AAl), to form - AAlzc-NH-.
28. The conpdendRofare indepandantlyideteeis Arom Hagibstifated or

unsubs?cﬁtt&tlejg gl&’{%/f :subFsegltute%Zor %hsub@ti‘éute%%e@?oal@, fBstituted or unsubstituted aryl,

substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, wherein R'S and R together with the nitrogen atom to
which they are attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally containing two or more

heteroatoms;

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

R is CH,-X! or —CH,- joined in said cyclopropyl ring with R®, wherein

X! is a leaving group,

wherein at least one of R', R™?, R, R” or RS links said drug to L, if

present, or to F.

25.  The compound of claim 24, wherein D has the structure:

R4

wherein

7 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 CO.R®,
wherein R is a member selected from group consisting of substituted alkyl, unsubstituted alkyl,

NR°RY, NR°NHR', and OR’
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N VI \ RaeZR R5 wherein Zis a nenber selected
fromO, S and NR23 wherein R23 is a nenber sel ected
wonwmio1substi tuted or unsubstituted al kyl, PCT/US2005/017804

substituted or unsubstituted heteroal kyl, and acyl; R

IS H substituted or unsubstituted | ower alkyl,

C(O R8, or CO2R8, wherein R8 is a nenber selected

from NROR10 and OR9, in which 177 WO 2005/112919

PCT/ US2005/ 017804 R9 and R10 are nenbers

i ndependent|ly selected fromH, substituted or

unsubsiid whickd al kyl and substituted or unsubstituted

het er oal kyl ,9k1: oS _H. S i & ' -

| ower al kyl R 8?‘“& 6%?@;%%?&&3%@%@&5%2%%3%?9ELfBgtltuted or
unsubSelueet 861 bhDsELNRAREY G r anibsiRBted hetewlalkyh a9 and R10 are

menbers independently selected fromH, substituted or
unsubst i t ut Bdisdisy St’é‘ﬁa‘fglg rivpgibsivisd IBREAYSN t ut ed

het er oal kyl 1,82id & 1ddst e oF WIS R et 0 RINGHIRSIaid dih@eh L', if

| ower al kyl or unsubstituted heteroal kyl or cyano or
presedt] Goey, and R2' is H, or substituted or unsubstituted

| ower al kyl or unsubstituted heteroal kyl, wherein at

| east one of R1I' ' R12, R13, R15 or R16 |inks said

dneg t Tht tempdundpf eRanDS, witertin RE is #0unsTbstingetiooenal kgl

claim2, wherein F conprises the structure: Ka O 11

-~ O0C AA-Nc R4

27.  The compound of claim 3, wherein NH,~(L*)-D has a structure selected from the

group consisting of:

. NH,
NH, COMe
CO,Me = Cl 0
== Ci " HN
HN H N
N
o N % HO /
/ g >z
g z
CO,Me
=" ¢l § NH,

HN z

H
N
o (¢
o Z

176



wherein R24 is selected fromthe group consisting of
H, substituted al kyl, wunsubstituted al kyl,

weubsstiizaap ed het er oal kyl , and unsubsti tuted PCT/US2005/017804
het er oal kyl ; each K is a nenber independently sel ected
fromthe group consisting of substituted al kyl,
unsubstituted al kyl, substituted heteroal kyl,
unsubstituted heteroal kyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted

het er ocycl oal kyl , unsubstNmuted het er ocycl oal kyl
hal ogen, NO2 NR2LR22, TOOR22, ~SCONRAR22, o@z
and OR21 ﬁ 178, 05/ 11291 “CT USZOO 0 04

R21 and e |nde dently seIeC| d_from

consistl sbituted al K, “unsuhs

al kyl , substl eteroalkyl unsubs

het er oal kyl , ‘%ubftltuted aryl, unsubstituted aryl,

substituted heteroaryl, unsubst i t ut het er oaryl ,

substi tut ed heterocycloalkyl uns (tuted

het er ocycl oal kyl ; a A | $@n |n e of20,1, 2, 3, or

4. 30. The conpound 0 ai m 29, N erein -F-(L')m

conprises the strugly 3:%%§E? 4 Kall N OUN

24 Ro4 R241 C R24 wher eiple R24 is a nmenber

i ndep@ndent | y sel ected ffPom fhe group consisting of

sal kyl, substituted

hé?%ggﬁ?kgH%%%ﬁ%&gﬁéﬁ%yﬁ&#uteg&g%ﬁg oaIkyI 31. The

c owlipoein ®*Ofs achanivar 8 ectidhfrbmd] tshibstgitediot unsebstitalkyl,
substﬂt_egg? gfr&uhiutﬁeilh?ﬁemaﬁ%ﬁ ar% gc':’gfl al;lldo N=~ N RS

wherein the NH; group on each structure reacts with (AA"), to form —(AA-NH-.

28.  The compound of claim 24, wherein D has the structure:

wherein
Z is a member selected from O, S and NR?
wherein
R2 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 NR°R' and OR’,

in which
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PCOR24 ,Z5 X R5 or 179 WO 2005/112919

PCT/ US2005/ 017804 x1 R4A' R4 K R24 O1 Il X4~~4 |
wO02005M12912 O~ N ~/\ 1 NONZ R5, P CH4 0 1rBT/UX2085/017804

wherein X1 is a halogen; X is a nmenber selected from

0, S and NR23; R23 is a nenber selected fromH,

substituted or unsubstituted al kyl, substituted or

unsubstituted heteroal kyl, and acyl; and R4 , R4', R5

and R5' are nenbers independently selected fromthe

group con3|§t| ng of H substituted alkyl,

unsubstit ut Bland K\ lare mempbers u@@mdamtw selagtes fensn F; guhstituted or

unsubﬁ{n%(llte’d alk (Hutogttltﬁ%filafﬂ%ruﬁﬂ Yy re% gé‘tg gﬁé’;{l t ut ed

unsubst i t ut R is Hegubstoed loo ahdapbtitufed u@;garau{yu@e C(O)R®, wherein R® is

R15R16, NRL5R16, OC(O) ORL5, C(O) RIS,
ame gele %&I&%@{ll\ﬁ%ﬁ wherein n is an integer from
1 to 2¢,wiiad R15 and R16 are mdependently sel ect ed

fromH, subs itutl%d or unsubstituted al ky
substi t ut edRo ancms @smpmbere indspenderihy %@}qctedsfmﬂ sihstigpted or

unsub%ﬁt[uyeﬁs Hgf%ﬁ& g)ék u{lsu%yt%a{ehhggﬁlgﬁh@il unsubstituted

eroa ute tuted, wherein
R15 and R16R tsd@eﬂ Iselvstlwwchortdmeub%tltut@tiewelaalbyhdrmnmbstﬂhted
t are attached are optionally joined to forma
heter P’f PR’ Ot &tbsti t ut ed het erocycl oal kyl ring

system havi p¥ if HOB dibkiRud BEEREbSIuteP tdvh alklyor unsubstituted
contai ning two or nore heteroatoms. 32. The conpound

heteragtkydl ai m 29, which is selected fromthe group
consi sting %erem at least one of R R*?, R*®, R' or R'6 links said drug to L if

present, or to F.

29.  The compound of claim 2, wherein F comprises the structure:

%{AN

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

0O
I

Ka
| 0—C—
/7 \
B
R24

wherein

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?'R%, NRZCOR%,
OCONR?'R*, OCOR?, and OR™

wherein
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180 WO 2005/112919 PCT/ US2005/017804 NHs CO M 0O O --

X1 Oll J~ONi ~~O\ 1l yNxp\ I NO O/ I \ ON
woRiddieswozMe Oyl I~ 3111 _ X1 AbN ~i O\/\ p”POFNS2008/017804
"N~~NV NNUON. OOYNO \/- 1 NI \ O~N OO~ 1

7 NHSCOzMe O ;~ X1 Ab JNNp NO\ I QUN/"N-O\
I NIl ON~ ONNOCERZM 0 x1 Ab O_,-,p NNNNON
O OYN~~NJLOI NO/ I \ O O O NH2

2l 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 heterocycloalkyl; and

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

30. The compound of claim 29, wherein -F-(L")- comprises the structure:
R24 R24 R%*
K O |
@ | N :
4 Wing W ¢
R24 R24 R24 0
oy —
¢ ,_1{24
wherein

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

H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl.

31. The compound of claim 29, having the structure:
CO,CHj
X4—€L4-)-(AA1) H /" \ O\n/N\/\ /”\ Rs'
P c - 0

or
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c2Mve 001 \~X Ab 'r~-"~"NNYAN4ANO NOO
OyNPNxO NO OO ,i.N Oy NNC®2M OO0 - X AbJ NNN O
woOl2d4080 120 N0O \ N O OON Oy NNI X~ 0 O AbprtirNs204shli7804

N O OOyNNIIONO O O,N 0 181 WO 2005/112919

PCT/ US2005/ 017804 and NH2 O O -X1 ABbNNN N p O ONXN

." NOO1ON wherein X1 is d or Br, and Ab is an

anti body, or fragment thereof. 33. The conpound of
claim3, conprising the structure: H3CO2C CH3 X1 X412

AA -NH NH

wherein X' is a halogen;

X is a member selected from O, S and NR*;

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

R*, R*, R® and R> are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NR"’R'®, NC(O)R", OC(O)NR"R!®, 0OC(0)OR ', C(O)R,
OR", and O(CH,),N(CHs),

wherein

n is an integer from 1 to 20; and

R" and RS 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 R'® and R'®
together with the nitrogen atom to which they are attached are optionally joined to form a
substituted or unsubstituted heterocycloalkyl ring system having from 4 to 6 members, optionally

containing two or more heteroatoms.

32.  The compound of claim 29, which is selected from the group consisting of:
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PHCNR3 Xor X40 HNHNR3 Z X wherein X1 is a

| eaving group; Z and X are nenbers i ndependently
weebdatizdof rom 0, S and NR23, wherein R23 i s aPOEMSEN05/017804

selected fromH, substituted or unsubstituted al kyl,

substituted or unsubstituted heteroal kyl, and acyl;

and R3 is selected fromthe group consisting of H,

substituted al kyl, unsubstituted al kyl, substituted

aryl, unsubstituted aryl, substituted heteroaryl,

unsubstituted heteroaryl, sypstituted 182 WO

2005/ 112919 PCT/ US2005/ 017 4 het er oc ch@alkyl

unsubstituted heﬁﬁgocycbo hal ogeps{ Ne&, NR15R16
ANCOPRES; o X OF @@1 _CLOBI5, ORL5, and
QA(CH2), , N(CH3) 2 wherein nis an § nt égeér f*q@(}”ro 20;

R15 and R16 are independently selected fromH,
substituted or wunsubstituted,alkyl, substituted or
unsubsti tuted heteroal kyl, suSEtltuted or

unsubstituted aryl, substlt ed or unsubst;_“W§Q1
gx,i aa\/substLLukeu ubst i t ut,et erein
JM%?%f%T toget her with th ) ﬂQ whi ch,

they are attached are optionally joinRed to forﬁ%é:(:f\/w
substituted or unsubstituted heterocycl oal kyl ring
system having from4 to 6 ne s, optionally

containing two or nore heteroatons. 34. The§§ggfgand

»Qf\/&l /Q,UL&&\BM DMJJQ/M w@vo ~ Sl Cit-Vval
N\/\N N g O\/\N/
[of o | ,
Ox N
ﬁ/
N CO,Me
o /d; = X
Ap o I OO /\/N\=/U\N oN\©\, hll\/\N 0 N
|

)g o)
/ NP
0 o GAT N
OyN
Y
N CO,Me
0 0 X
S e "o b2
. O Oy N~no N o
° SChe
o)
N
N
1
o) 0 <X
Abd\f\-’\/u\N’\/N\/‘LN’dN O

181



O N O H3C CO2CH3 0 SC HN-Git-Val-(PEG 0 HN 4N b
AbI_D.HNO\NY-(,\NNOH 00 "~sd
wole@ittizaral - (PEG-N 0 4 Hb Ab NO N c-, N N @HUS1®3/017804
WD 2005/ 112919 PCT/ US2005/ 017804 H3C CO2CH3 0 , Cl

-1~ HNHNCGCt-Val-(PEGHNb Ab 4 ONON'O NO

or 0O I aHNCGt-Val-(PEG-KbHN b Ab -""~ 110 4
and
NH»
0 <X

porFendilpnay o2

/=\ O O\n,N\/\N)LO N
| 4 O\/\ _
O o Il\l

wherein X' is Cl or Br, and Ab is an antibody, or fragment thereof.

33.  The compound of claim 3, comprising the structure:

H3CO,C

RSN SE §
Qﬂ

X4 L4 ’ ‘AA)‘ é’ @

wherein X' is a leaving group;

or

7 and X are members independently selected from O, S and NR*,

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

substituted or unsubstituted heteroalkyl, and acyl; and
R? is selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,

substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
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NON'"\ ~o0 NOwerein each b is independently an
integer fromO to 20, and wherein Ab is an anti body,
wonodsriaggrent thereof. 35. The conpound of cl ai FCB/US2005/017804
which is selected fromthe group consisting of- 0 H~N

N COM1N=HO0O 2X HOHNQ pNHNNHOOO
LO HNNO ONQO-2 -NH2 HNOO O Ab O H HN-N H CO2Me
HJ 11 X1 OHN, ~0J HNH OO0 I NOO rNOK 0 HN

LONI 1 0 OO--NH2 HN O Ab 184 WO 2005/112919
PCT/ US2005/ 017804 O H ~N NTh
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NRPR', NC(O)R”,

OC(O)NR’R', 0OC(O)OR", C(O)R", OR", and O(CH,),:N(CHa),
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,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted, wherein R* and R'®
together with the nitrogen atom to which they are attached are optionally joined to form a
substituted or unsubstituted heterocycloalkyl ring system having from 4 to 6 members, optionally

containing two or more heteroatoms.

34.  The compound of claim 33, having the structure:
o)

HN—Cit—Val WN)
b

0
ho U 2l A
/l(])\ / 4 u b

I’///

o HN_CH_VaI_(pEG;NMWAb
YN L
(\N o AN N7]//\
N
o H
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~1 NHOHNO X1\ NHHN(- OHNONOHN~O NO
O~NH2 HNJ ~ v O O 0=~,,,,,, Ab and 0 HNJ~ZN NTh H
WO 2ME1@294N, ~"O /-0 O1 I\ - NO O S~NJ~ O N eCHWS2005/017804
N) 7v 00 ONH2 H\~ O- Ab wherein X1 is O or Br,

and Ab is an antibody, or fragnent thereof. 36. The
conpound of claim3, selected fromthe group

consisting of: NHL CON.. ' 00\ X1 A "N~O-~OOYW_N
NNON~ O ONMPNO NO Ol ON O/ NNCOOM O
I O X1 AL" \CNNN I~ N O\ ONNON

HoC_ ~ CO2CHs

HN 7 FS/CI HN—Clt——VaI-— PEGMHN/U\/MI‘
0}
1R O

o

HN—Clt—VaI——(PEG M;HNMMAb

e G@ | |

wherein each b is independently an integer from 0 to 20, and

wherein Ab is an antibody, or fragment thereof.

35. The compound of claim 3, which is selected from the group consisting of:
O H
N N
CO,Me N o H/w

O%\@M Ab
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I /1 VO-NN 0OOONHO COM hlA IO 0 X1
iIViNFJL-NNT I ON ONONO O--N 0 Oand 185 WO
waQ05/11342919 PCT/ US2005/ 017804 OyN N COZMe | PCT/US2063/017804
ADN~O-p~p~p~~Nti N NN p NO/N _ NJLO NOw O Op i
wherein X1 is d or Br, and Ab is an anti body, or

fragment thereof. 37. The conpound of claim 3, having

the structure: HC CO2CH3 3 , X1 HN ~ OCH3 Ab NO

N*-N NN OYNH'"NxOl NHH~~ 04 CH3 OOCH3 O

wherein X1 is d or Br, and Ab is an anti body, or

fragnment thereof. 38. A co ougd na ng the structure

X4 (L4)p-H (L) m D wherei /w
O N i Hf 0 HNY—\O—/—OJ
)(J)\ O HN $ N o) 01\/0
IS An Us ORIt )

HN
¢ e Ot

and

HN—k/N

B Qr g e

K/o
Hz HNj
Oél'\ww Ab

wherein X' is Cl or Br, and Ab is an antibody, or fragment thereof.

36.  The compound of claim 3, selected from the group consisting of:

CO,Me

o] [o] [e]
AMNNK/\O/\/O\/Y\)\NN“\HLNJi:' o ST,
AL ) OTN\/\NJKO N
o I N:@)k
o N

[e] [o] o]
Abw)’\N/\/°\/\o/\/°\/\o/\)’\N’\/“\.)\NJ;: N©\/

N~ o N

[o] o} Q
AMN/\/Q\/\O/\/O\/\O/\/U\N/\/N\:)J\N/Q:“\Q\/
Ao 8 o

N\/\N)J\O N

and

185



Dis a drug noi ety having pendant to the backbone

thereof a chemcally reactive functional group, said
wouostiizno gr oup sel ected fromthe group consi sSPCHESEi0sa17804

primary or secondary am ne, hydroxyl, thiol,

car boxyl, al dehyde, and a ketone; L' is a

self-immlative linker; mis an integer selected from

0, 1, 2, 3, 4, 5 or 6; X4 is a nenber selected from

the group consisting of protected reactive functiona

groups, unprotected reactive functional groups,

detectabl e | abel s, and targe Ing agents; L4 is a

i nker nenber pi sOor 1; 's a linker co urC%V%% t he
tructure 00 ;9 PCT/USZOOS/OW?S@ﬂ

Ab- S oy 3 m@m@% T@QJ LN g @ e R4
(ONO) whereln nl is an /«Teger ron1 100

1, or 2 each R24 is a nenber |ndependently s@lee

wherelrf 1% St | {UE %gﬁ Goqgﬁﬁﬁsﬁg%/q;rﬁ g‘gx ﬁHﬁéﬂebf uted al kyl,

uns itut eteroal kyl, and
unsubstituted heteroalkyl and | is either a bond or:

win the Wa&% oPa SRR IR, 5 0 8 L

nd is 1, 2, or 3, wherein when | is a bond, nl is 3
and n2 is 1, D can not be H3C CO2CH3 _poacHy

/X1
o OCH3
H3
AN \/U\ o} N\/\
N N H

CH3

wherein X is Cl or Br, and Ab is an antibody, or fragment thereof.

38. A compound having the structure

Jp—H—(L")n—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 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 reactivg
functional groups, unprotected reactive functional groups, detectable labels, and targeting agents;

L* is a linker member;

pisOorl;

H is a linker comprising the structure:
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Cl HNOR HOION\ O Oor 187 WO 2005/112919
PCT/ US2005/ 017804 ~ ,C1 OR HO N/ Owhere Ris M or
wGCkiRs/ 10439 NMe2. 39. The conpound of cl ai m 38, ROBUSRW5/017804
the substitution on the phenyl ring is a para
substitution. 40. The conpound according to any one of
claims 38 and 39, wherein nl is 2, 3, or 4. 41. The
compound of claim40, wherein nl is 3. 42. The
conmpound according to any one of clains 38 to 41,
wherein n2 is 1. 43. The conpound of claim 42,
wherein | is a bond. 44XR?h@ conmpound according to any
one of clains 38 to 43, wherein H forns aTg- menber ed
A6

upon R?I“eapa‘g@MS e c npound
3.is Q and s 2.
-3Y

nenbere sellhlnnnlat ve
47. Thegconpound accapdi ng to

menber gfesgl f 1 ol ative Ilnker H forms a 7-nenbered

self immolative linker, or H forms a 5- nembered sel f

i ol ati ve miipRentegstiframal mbd%ber ed sel f i mol at i ve

l'i nker, upon a 188 WD 2005/ 112919
PCT/USZOOSﬂBi%QSAX?%S The conpound accordi ng to any

one of cl ai emhB8 ka rzﬂe’inbemhﬁiependelhﬂ}cmiq@tadm theegroup consisting of

H, sustEu’cul‘Elé:dt alllkﬁ, u%t%st&uteﬂkyl?u%stﬁ%‘féd Iﬁ%tdéro & vi, anﬁ unsubstituted heteroalkyl;

and

1is either a bond or:

wherein ns is 0 or 1 with the proviso that when ns is 0, n, is not 0; and
ngisl,2,or3,

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

OR

or
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OWnj ~\N _YYY NN R24 Rz4 0 0 Rza Rz4 Rz4 49. The
conpound of claima48, wherein nl is 2, 3, or 4. 50.

wohersaorgppound of claim 48, wherein nl is 3. 51PCThiS2005/017804
conmpound according to any one of clainms 48 to 50,
wherein each R24 is independently selected from CH3
and H 52. The conpound according to any one of clains
48 to 51, wherein each R24 is H 53. The conpound
according to any one of clainms 38 to 43, wherein H has
the structure: C(R24)3 R24 RR4 RR4 Q ~ nl N~NN 24
24 1 124°RO R 54. The conpound of claim53, wherein
nl is 3 The cemmdund of claim53, wherein each

R24 is o dent?y sel ected £®Bm CH3 and H. 189 WD
2005/ 112918 4= 56. The conpound of

cl ai m 53, he structure: Me R24 Me
O~ M The conpound of claim

53, mhgggln H conpry 2 genlhal di net hyl
substitution. 58. /The conpound of claim56, wherein
each R24 independe& |y an H or a substituted

where R is Me or CH,- CH,-NMe;.

39.  The compound of claim 38, wherein the substitution on the phenyl ring is a para

substitution.

40, The compound according to any one of claims 38 and 39, wherein n; is 2, 3, or 4.

41.  The compound of claim 40, wherein n; is 3.
42, The compound according to any one of claims 38 to 41, wherein n, is 1.
43.  The compound of claim 42, wherein I is a bond.

44.  The compound according to any one of claims 38 to 43, wherein H forms a 6-

membered self immolative linker upon cleavage

45. The compound of claim 42, wherein n3 is 0 and ng is 2.

46.  The compound according to any one of claims 38 to 43, wherein H forms two 5-

membered self immolative linkers upon cleavage.
47.  The compound according to any one of claims 38 to 43, wherein 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.

188



or unsubstituted al kyl. 59. The conpound according to

any one of clains 38 to 58, wherein Dis a cytotoxic
wdnroug/11839 The conpound accordi ng to any one oPCTIUAR0US/017804

38 to 59, wherein D has a chemically reactive

function group selected fromthe group consisting of a

primary or secondary am ne, hydroxyl, sulfhydryl and

carboxyl. 61. The conpound according to any one of

claims 38 to 60, wherein Dis selected fromthe group

consi sting of. duocannycins, CC- 1065, CBI-based

duocarnyci n anal ogues, MCBI -based duocarnycin

anal ogyes, CCBI -bas %ng ocar ' S . :

adftor b rorroua dEREing KR AR B B BRAERUS whercin B comprises the

I B@ugairel i no- doxor ubi ci n, cyanonor phol i no- doxor ubi ci n,

dol astatins, dolestatin-10, conbretastatin,

cal i cheam ci n, maytansi ne, naytansi ne anal ogues, DM 1,

auristatin E, auristaticgr?gB (AEB), auristatin EFP

( AEFP), m%norret hyl auri|st atRP“nFE MNRE)p2e ge4 0
al |

benzoyl valgeri ¢ _aci d- AE |est dr th t lygin

disorazolé?ig%?ti'\s- PN ; cendxey’,

SN- 38, Topove dn zoxi n, dchi iz tgl ehici ne,
S

vi nbl ast i nR*viRidesife, estraflistithe,” cenBdotin,

el eut her obi n, nethotrexate, nethopterin,

di chl oronmet hotrexate, 5-fluorouracil, 6-

M35 CaPTAR U hARnd @Y EREH B8, Wcdh ROBI XIS, okl phal an,

| eur osi ne, |eurosideine, actinomycin, daunorubicin,
daunorubi cin conjugates, mtonycin C, mtonycin A

capn n ' ' i ] 1005/ 112919

P /usggggélﬁ‘i"?@@f@ggﬁf‘;g/’sr}g}h%c?ﬁl}@podophy| | ot oxi n,

podophyl | ot oxi n derivatives, etoposide, etoposide

phosphate, vincristine, taxol, .taxot et h nai.c .

SoTar D prrbediogon e By ghe of s B SRRl ench Ry i
indepERTERIP 8GN0 TH; HAg Fzonpound according to any one of

clains 38 to 61, wherein D conprises a structure: AR

s.R 7 R4, R3 R4 N/ I V5, XEGRS5 mhergin t he
rishg SY$EeBhpodm RcBRBES adBRTrefiths MM Hhbrlelt! &Sh Rh, is H.

53. The compound according to any one of claims 38 to 43, wherein H has the
structure:
C(R*)3
§ o |Iq24 R R O
3 1 N N
R24 R%4 o '|Q24

54. The compound of claim 53, wherein n; is 3.

55. The compound of claim 53, wherein each R*is independently selected from CHj

and H.
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unsubstituted aryl, substituted or unsubstituted

heteroaryl and substituted or unsubstituted
woet@riozyel oal kyl groups; E and G are nenbers PCT/US2005/017804

i ndependently selected fromH, substituted or

unsubstituted al kyl, substituted or unsubstituted

het eroal kyl, a heteroatom a single bond, or E and G

are joined to forma ring system sel ected from

substituted or unsubstituted aryl, substituted or

unsubstituted heteroaryl and substituted or

unsubstituted het erocycl oal kyl; X is a nenber sel ected

! g %%UWE’CI% Bf $ l\xﬁle%ugﬁ%ﬁﬂorﬁ&l tgg Lafufig.om H,

st i unsu itute stituted or
unsubstltu ed heteroal kyl, Mend acy R3 is a nenber
sel ected fyomthe group corfsi sti g M (N@OSRl 1,
NHR11 an kL1 i g a nepger del ected

fromthe con
unsubstitute

tri phosphat es, acyl, @) R12R13 C(O OR1 %
C(ONRI2R13, P(O (OR12)2,, C(O CHRI2R13, SR12 and
Si R12R13R14, in which 191 WD 2005/112919
PET/ USPloosnapradaf clpnp 53, rigrein HeoRpises et dimethyl substitution.
i ndependently selected fromH, substituted or
unsubstituted al kyl, substituted or_ unsubstituted
heg.er o@hkydmpmndd sfitisim 56jtventrain eachRibstdepantiently awk by a substituted
mﬁ;rel 2 and R13 together with the nitrogen or
orunsg to which they are attached are optionally
joined to forma substituted or unsubstituted
heterocgcloalkyl rlqg stem having from4 L
méber She epanayhd peoprdng oAY08g of ey 3808, W elelesacytotOch
heteroatons; W R4', R5 and R5' are nenbers
independently selected fromthe group consisting of
H, substituted al kyl, unsubstituted al kyl, substituted

aryl , substityted subs It ut het,e Lyl
oubs e St ppERadhy o anyGEPFpfHsGHS BSUCHRGEH'D has a
chemﬁﬁl}etreQ&M@ |ﬁ‘i&ﬁit15ﬁ |group Relebrsd fibhit thel grohﬁ tefisinting lof alpkiylary or secondary
R16, NC(O)R15 OC( O) NR15R16,
armnedu(cto)) 1391 drdml@albos 5, OR15, CRL5=NR16, and
O(CH2)"N(CH3)2 wherein n is an integer from1l to 20;

R15 and R16 are independently selected fromH,
sGbst i The¢ emmmrund according to any one of claims 38 to 60, wherein D is selected

drug.

from the group consisting of: duocarmycins, CC-1065, CBI-based duocarmycin analogues,
MCBI-based duocarmycin analogues, CCBI-based duocarmycin analogues, doxorubicin,
doxorubicin conjugates, morpholino-doxorubicin, cyanomorpholino-doxorubicin, dolastatins,
dolestatin-10, 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, thizoxin, echinomycin, colchicine, vinblastin, vindesine, estramustine,
cemadotin, eleutherobin, methotrexate, methopterin, dichloromethotrexate, S-fluorouracil, 6-
mercaptopurine, cytosine arabinoside, melphalan, leurosine, leurosideine, actinomycin,

daunorubicin, daunorubicin conjugates, mitomycin C, mitomycin A, carminomycin, aminopterin,
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unsubstituted al kyl, substituted or unsubstituted
het eroal kyl, substituted or unsubstituted aryl,
weubsstiizaaped or unsubstituted heteroaryl, subsecrusems/o17804

or unsubstituted heterocycloal kyl, and substituted or

unsubstituted peptidyl, wherein RL5 and R16 together

wWth the nitrogen atomto which they are attached are

optionally joined to forma substituted or

unsubstituted heterocycloal kyl ring system having

from4 to 6 nmenbers, optionally contalnlng two or npre
tallysdreycdu, patiephy]lo@8in, 90@pl;ylhgb>en Hemichtivgs, etoppsideictopeside phosphate,

r _absent

sent and,when. presgat : .
v1ncr1Ft81[en 1t %X?tglf;e rhegno(%c):/ %(fl%, ac:lrdlS ﬁg’ ace I%%@Zed%@_ p‘(c_)orthecm.
- CH2- jOIned in said cyclopropyl rlng mnth R6, wherein

Xl is | eavi ng ,grou wherein | east one of , .

RED. Rile SRROUGH Srerehig H AP T HAE TgoL: mhprein D comprises
structieesent, or to H 63. The conpound of claim 62,

wherein D has the structure: 192 WO 2005/112919

PCT/ US2005/ 017804 HN5 RB3 Rai NRa X ZR5

5 wherein Zis a selected fromO, S and NR23

wherein R23 is a ne el egted fromH, substituted

or unsubstituted al stituted or unsubstituted

het er oal kyl , andRdc i\s H substituted or
unsubstituted | ower al ky CO2R8, wherein
R8 is a menber selected f} nsi sting of
substituted al kyl, unsubgti “R® NROR10,
NRONHR10, and OR9 in which R9 and R}0 are nenbers
i ndependently selected fromH, substituted or

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 E
and G are joined to form a ring system selected from substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl;
X is a member selected from O, S and NR?;
R? is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R3 is a member selected from the group consisting of (=0), 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'2, C(O)NR'?R™, P(O)(OR™),, , C(O)CHR"R", SR"
and SiRZRPRY,
in which
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unsubstituted al kyl and substituted or unsubstituted

heteroal kyl; and R2 is H, substituted al kyl or
wanewsngrdip ut ed | ower al kyl; wherein at | east oReT®S2005/017804

R11, R12, R13, R15 or R16 links said drug to L1, if

present, or to H 64. The conpound of claim 63,

wherein R2 is an unsubstituted |ower alkyl. 65. The

conmpound of claim62, wherein D has the structure: 193

WD 2005/ 112919 PCT/ US2005/017804 R2 RZ R R' R6 R3

R R4 R5, X Z5 vvh;rein Zis a nmenber selected from

0, S and NRRS3, Riiredd'haragemisraindepdsdentivetelseted drony Gniubstituted

or unsghsg. g(? ?]i(t ut %ﬂ@ieéitjogzlﬁ%l tsﬁtuyedgmeteréa:fly}ll Eﬁd %@ﬁ_ﬁﬁetd%tr QfsuBbtituted

aryl, vHéBsh Rﬂwnqqzlbfo geihSEDRR tneuﬁ@@gelnmarbaﬂl kiyin, to GHRIRBey ane attached
CO2R8, wherein R8 is a, nenber ted f

are omw”mgmeql o fREM @ﬁumltﬁ%owuwl@ @P%Y#%%EIEH% SRS having
from f Ig\gerg r@%ghlg%ﬁ%ﬁﬂﬁéjﬁv@goﬂﬁore%@ﬁwrhg uted al ky|

stit unsubsti t ut ed het eroal k | R1'
H s Ubstit URER 6;R Lmshlbs pietroeneloprs indenendendyi Seieéiied from the group

consis, %su\ﬁ?wu rgl Fl\géls% ﬁﬁmﬁfg;(fgl S?J%Lt {gggr}{l r%ﬂgm&e}%

subshﬁﬁécﬂ(&di‘@ar?lf Qﬁhﬂstlﬁlmietdrwrﬁlj swstltultmlshbmmwmﬁcgﬂ ahupktituted
heteremdosial halogen Moo NRBR MR G5 S GLGRREHE e 0)0r™S, cORY,
SRY, OR", CRP=NR'®, and O(CH,),N(CH;),
wherein
n is an integer from 1 to 20;

15 and R'6 are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, wherein R and R® together with the nitrogen atom to
which they are 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;

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

R is CH,-X! or —CH,- joined in said cyclopropyl ring with R®, wherein

X! is a leaving group,

wherein at least one of R, R, R", RY or R® links said drug to LLif

present, or to H.

63.  The compound of claim 62, wherein D has the structure:
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R2 is H or substituted or unsubstituted | ower alkyl
or unsubstituted heteroal kyl or cyano or al koxy; and
We&2005i132949 or substituted or unsubstituted | owecTaiskoos/017804
or unsubstituted heteroal kyl, wherein at |east one of
R 1, R12, R13, R15 or R16 links said drug to L', if
present, or to H 66. The conpound according to any
one of clainms 38 to 65, wherein O conprises a
non-cyclic noiety. 194 WO 2005/112919
PCT/ US2005/ 017804 67. The conpound according to any
one of clains 38 to 66, ®herei.n L4 increases
solubility of the conpoung\:.'conpared to the conpound

ay one Pf claims 38 to
0 gy col

brein the

repeat

68, wherein L4 conprises a 3
noi ety. 70. The conpound of cl
pol yet hyl ene gl ycol noiety 08'

units. 71. The conpound of claim 70, ereftn the

pol yet hyl ene gl ycol nviety contains 2-® repeat units.
72. The. conpound of claim 71, wherein the polyethylene
gl ycol "1ty contains 4 repeat units. 73. The
conmpound of 7Gk ainenth3r sdievddfgpr be Ssihd NR*Ur e:  H3C C02CH3
X114 _ RX4 040 (R4)3C R4 RRAR24 R24 R24R24 0 HN
ICIX—WhPrel*ﬂ\NNNI\IONR224R24R2424Zg RR X

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’RY, NRNHR', and OR’
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”, RY, R, RY or R'® links said drug to Ll, if

present, or to H.

64.  The compound of claim 63, wherein R? is an unsubstituted lower alkyl.

65.  The compound of claim 62, wherein D has the structure:
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or 195 WD 2005/ 112919 PCT/ US2005/ 017804 x| 2a | R4
X4 ~R)s | RZaR2a Rea RRaR2a Rea 0 Pnl \ N ~ NON
wWe&24R2429190 O RRa R24 R24 )rZ R5 x 74. The corpowsgoosini7so4

claim 63, having the structure: H3C CO2CH3 Ra' R4 Sxl

X CHs R4 RR4 RR4 OHN 4 O (-4r 3 NNONR5 R24 R24
R2Z4 OR24 11 Z RS x or X RQ' R4 Xa O CH3 R24 R24
R24 0 L4 r 3\ \ NNN-O\ NR5 R24 RR4 RR4 OR24 Z RS

X 75. The conpound of claim 63, having the structure:

H3 CC®RCH3 x1 n PEG CH3 CH3CHH O nPEG O \

NNFCN,,, 0 N2 R R24% 0 0 CH3
R1'
R7

53 R

N R*
s

X yaal RS

R5

wherein
7 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)Rg, or CO,R®,
wherein 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 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;
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,
wherein at least one of R R'%, RB, RY or R links said drug to LLif

present, or to H.

66.  The compound according to any one of claims 38 to 65, wherein Lt comprises a

non-cyclic moiety.
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O or HBCC02GH3 / X1 fN HNO x! 0O CH3 HH3C CH, O
I~ NIN ~0 Nfl O \/, R24R24 0 CH, 0 196 WO

waQ05/11342919 PCT/ US2005/ 017804 wher ei n PEG i sPat/US2005/017804
pol yet hyl ene glycol noiety and X1 is C or Br. 76. The
conmpound of claim63, having the structure: CO2Me X1
Ab ~f~0o~ tio~do |l O _o~N OO OICY NNOON\NO I/
N/ 00 wherein X1 is d or Br, and Ab is an
anti body, or fragnment thereof. 77. The conpound of
claim 63, having a structure selected fromthe group
consisting of: C2M N ., X NNONOON ON O

6’1/' he compoung accoﬁng to any one of claims 38 to 66, wherein L* increases

solubility of the compound as compared to the compound lacking L,

68.  The compound according to any one of claims 38 to 67, wherein L* decreases

aggregation of the compound as compared to the compound lacking L*

69.  The compound according to any one of claims 38 to 68, wherein L* comprises a

polyethylene glycol moiety.

70.  The compound of claim 69, wherein the polyethylene glycol moiety contains 3-12

repeat units.

71.  The compound of claim 70, wherein the polyethylene glycol moiety contains 2-6

repeat units.

72.  The compound of claim 71, wherein the polyethylene glycol moiety contains 4

repeat units.

73.  The compound of claim 63, having the structure:

HsC. ~ CO2CHs

24 R*
(R™)sC R24 RAR24 R24 R24R24 0 HN 7 “j{
ny X Nh . N /
R2 24 R24R24 &24 Z

or

195



Ab OOOOWHIT O« ONNO/ NO1/ OO and CO2Me
XI ON/ N, NONOON O/ON Ab o Oi wherein
w&oiss1tdioor Br, and Ab is an antibody, or fragaems2005/017804
t hereof. 197 WD 2005/ 112919 PCT/ US2005/ 017804 78. A
conpound of the formula X4+(L4)p-J-(L1 ).+D wherein D
is a drug noiety having pendant to the backbone
thereof a chemcally reactive functional group, said
function group selected fromthe group consisting of a
primary or secondary am ne, hydroxyl, thiol,
carboxyl, al dehyde, and a ketone; L
self-lnnnlatlv linker; mis an intg
2, 3, 4f @3 orRBRm¥@4m%gaRmanb et ext ed f o
the)%ffpw/c {st ngnof Mor ot ec ed)f\e e /fu aI
gr oups, prb te@ refct Mive ¥ti Ghal “gro
det ect B6RE | anthapggiﬁth%gents L |sZa RS
l'i nker nmenber; P |s O or 1; Jis a linker conprising
the structure: R24 R24 "1'S \'~"ds 6," Ka

74.  The compound of claim 63, having the structure:

CO,CH,

I R4
Hs R24 R24 R24 o
OA Rs'
R5

or

Ry} R4
- o CHs R24 R24 R24 0
4 R Ll
L Fjﬂp 3 /\ AN O L 5
R24 R24 / RZ4 7]/ z R5
75.  The compound of claim 63, having the structure:
COZCHa o /
N
H3 I CHS D
*pedy \N/ Sy N\/\N
R24 R24
or
H,C, Cochs /
AN
S e 8en @
R24R24

CHa
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wherein each R24 is a nenber independently sel ected

fromthe group consisting of H, substituted al kyl,
wanewsngdp ut ed al kyl, substituted heteroal kyl , Panais2005/017804

unsubstituted heteroal kyl; each Kis a nenber

i ndependently selected fromthe group consisting of H,

substituted al kyl, unsubstituted al kyl, substituted

het er oal kyl , unsubstituted heteroal kyl, substituted

aryl, unsubstituted aryl, substituted heteroaryl,

unsubstituted heteroaryl, substituted

het er ocycl oal kyl , unsubstituted heterocycloalkyl

R21R22, C[CRZl
wheregha%‘bo%@ﬁp&?%}%eﬂeéﬁé?%néoﬁ RS are har ependent | y

sel ected fromthe group consrstrng of H, substituted
al kyl, unsubstituted, al kyl, Estltuted het er oal kyl ,
uh&ubsThe cRBRPURE P& iGN R haVlf@ USBEE/ 112919

PCT/ US2005/ 017804 substituted aryl, unsubstituted
aryl, substituted heteroaryl, unsubstituted

heteroaryl, substituted heterocycloal “ﬂﬁdx1

nsy [ bed het eg.ocycl oal i So ger O~y
0, PN dhgt hﬁg 3 "
°4, 5 or 6 79 The ou cIalanS J

conprises the structure: O RRA N R24 RQQ SftS d Ka
80. The conpound of claim 78, wherein J conprises the
structure 0 24 RR4 R4 R\ N \"'d- s/S 81. The
whereg¥p AP &> A risge anfiprdyepriizgment thegiof.y 82 The
conpound of claim 78, wherein J conprises the
structure:
77.  The compound of claim 63, having a structure selected from the group consisting

of:
COzMe
——X1
/@J\\ N\H><N © O~ -
Ab,w"lk/\o/\/O\/\o/\/O\/\o O)\{)D/ [I\j ’
COzMe X1
Ab""qn/\/o\/\o/\/o\/\o/\/o
@YN’NW)( J\
and

_C0:Me_ NE
| jiN :
: loaraaas

Ab ,uwu\/\ O/\/O\/\ o/\/O\/\ o

wherein X! is Cl or Br, and Ab is an antibody, or fragment thereof.
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R4 O R24 ---r\ R4 RR4 0 ~S- dS Ka 199 WO

2005/ 112919 PCT/ US2005/ 017804 83. The conpound of
wohkeismB29 wherein J conprises the structure: R2#/USR005/017804

R24R24 R24 \.'4 aS -S O 84. The conpound according to

any one of clains 78 to 83, wherein Dis a cytotoxic

drug. 85. The conpound according to any one of clains

78 to 84, wherein D has a chemcally reactive

function group selected fromthe group consisting of a

primary or secondary am ne, hydroxyl, sulfliydryl and

c?8.boxAlcomBéundidfehcionpaland accordi ng to any one of

claims 78 to 85, wherein Dis selected fromthe group

consi sting of: duocg l\/gﬁ JLCE"1085p CBI - based

duocar nyci n anal ogues, | - based duocar nyci n

anal ogues, CCBI - based duocannyci n anal ogues,

doxor ubhasein, doxor ubi ci n conj ugat es,

nmor phol i no X0 ICI I

dol ast ati nslg?S %I%rlﬂg %}'hg‘};@gﬁ n’gh[ gltt%é;tgdgg%rfllg tﬁ@éﬁa%helmcally

reactnféa’uhcﬁiﬁ)ﬁalrgrﬁmpj saitidiyticaios proap setegtedfisinnke groap oonséssing D primary or

B T O T T

benzoyl val efliig 38 5inME1a8$4 Bike;AEVB) , t ubuI ysi ns,
di sorazol e, epothilones, Pacli taxel , docetaxel,

SN-38, Topomdtamintaghi selseicd ffo@%:ﬂallnén%pé‘l A, Ot | chi ci ne,

vi nbl asti n, ¥ ;

ol eut hor Obl}r(] fs%ﬁ%ﬁl{é?ge}:(lgcﬁé(f ﬁgﬁ'ﬁ d %ﬁulltg cGRIBHALLE frotected reactive
functichial Bodps mBpTotdcted edodye ﬁmi:lumat gn@ups; |d|s:t,ect6ble labels, and targeting agents;

mer capt opurjine, &’#t 0Si ne ar abi nosi de, nel phal an,

| eur osi ne, HePHRO Tt | nomycin, daunor ubi ci n,

daunor ubi ciplsqp(gﬁ ygates, mtonyci n C mtomycin A

carm nonycin, am nopt erin, tallysonycin,
podophy! | otb%uadmkmawmg eo%E‘iuﬁ érivatives,
et oposi de, etoposi de phosphat e; cristine, taxol,

taxotere retinoic acid, b 4yrlc cid, N8 -acetyl
sperm di ne and canpt qt

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

substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
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200 WO 2005/ 112919 PCT/ US2005/ 017804 87. The conpound
according to any one of clains 78 to 86, wherein D
woaopgriizas a structure: AR5 RR4A. R3 R4 NPCTXSEN0S017804
R5, 5 wherein the ring systemA is a nenber sel ected
fromsubstituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl and substituted or
unsubstituted heterocycloal kyl groups; E and G are
menbers i ndependently selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted
substitueddesr-datdeybstitated ety rsobstituied etsoayl, @enpbsdtytedhetroaayl dsuBstituted
are joined to . form i ng ,syst.em sel ected from
hetero%‘g%%l%fl@fl Bn%\bs%mgd%{ef({cgflgéﬁgr yl, substituted or
unsubsti t ut g daekiesRdFYl1, 28] obyhmidi t ut ed or
unsubstituted heterocycl oal kyl; X is a nenber sel ected
fromo0, S ahis MmAgisgerds, 1.2 &, honded sel ected from H,
substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, and acyl; R3 is a nmenber
s&9.ect Ehke fanapouhth ef griou B8, odresdis § corgpudes (heGyruct8R1 1,
NHR11 and OR11, wherein Rl1 is a mgnber selected
fromthe group consisting of H_ substituted al kyl,
unsubstituted al kyl, substitutRé&y | kyl ,
[ at

S,

tri phosphat es, acyl, O OR', C(ONR12R13,
P(O (OR12)2,, C(O CH and Si RI12R13R14, in
whi ch R12, R13, and R1% aré® ne i ndependent |y

sel ected fromH, substituted ubstituted al kyl,
substituted or unsubstituted heter oSt kyl .and
substituted or unsubstituted

80.  The compound of claim 78, wherein J comprises the structure:

O
R24 )I\
R24 R4 \N ’;Jf
) s

a>~s”

81.  The compound of claim 80, wherein d is 1 or 2.

82.  The compound of claim 78, wherein J comprises the structure:
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aryl, wherein R12 and R13 together with the nitrogen

or carbon atomto which they are attached 201 WO
waQ05/11342919 PCT/ US2005/ 017804 are opti onal | yrPLoiusems/o17804

to forma substituted or unsubstituted

het erocycl oal kyl ring systemhaving from4 to 6

menbers, optionally containing two or nore

heteroatons; R4 , R4', R5 and R5' are nenbers

i ndependently selected fromthe group consisting of

H, substituted al kyl, unsubstituted al kyl, substituted

aryl, unsubstituted aryl, substituted heteroaryl,
unsubstjtuted heteroaryl, .substituted .
n&T-er oL S BRRORYY Of L ITETRILLCOTRIEED By P esichy ! |

hal ogen, NO2, NR15R16, NC(O R15, OC(O) NR15R16,

OC(O OR15, C(O R 5, SR15, OR15, CR15=NR16, and
Q(CH2), N(CH3)2 wherein n is ang2tegerfrom1 to 20;
R15 and R16 are independently select® m H,
substituted or unsubtiRut edr&tKkYl, slibstituted or
unsubstituted het ekroa Iu(s bst i flut edpor
unsubstituted aryl, u ‘ unsubsti t ut ed

I tut
het eroaryl, substitured or unsuut ed
het erocycl oal kyl , and substitut®l-0r unsubstituted
peptidyl, wherein R15 and R16 together with the
nitrogen atomto which they are attached are

optionally joined to.forma substitut e m -
Rubod P e BessPeg IS RYPT b Bevhesin s« ovotoni
drug. from4 to 6 nmembers, optionally containing two or nore

het eroatons; R6 is a single bond which is either
present or absent and when present R6 and R7 are

Qi nedﬂ&&@ﬂ&é aCELARTPRN onk 0P Blainti B 15841 Fh&dekr IXhadd
- - joined in said cyclopropyl ring with R6, wherein
chemi¥dlly sactiviedandtiog grpupsplectash &pm the group seriisting of afpripepqy or secondary

o g 2o € g o L L1

wherein D has the structure: 202 WO 2005/112919

P%-6r/ Uszfgg g(/)n?goﬁ Le‘rtcco%ngRl .to an?%n@%f %im%a’% to 85, wherein D is selected
from the group consisting of: duocarmycins, CC-1065, CBI-based duocarmycin analogues,
MCBI-based duocarmycin analogues, CCBI-based duocarmycin analogues, doxorubicin,
doxorubicin conjugates, morpholino-doxorubicin, cyanomorpholino-doxorubicin, dolastatins,
dolestatin-10, 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, estramustine,
cemadotin, eleutherobin, methotrexate, methopterin, dichloromethotrexate, 5-fluorouracil, 6-
mercaptopurine, cytosine arabinoside, melphalan, leurosine, leurosideine, actinomycin,
daunorubicin, daunorubicin conjugates, mitomycin C, mitomycin A, carminomycin, aminopterin,
tallysomycin, podophyllotoxin, podophyllotoxin derivatives, etoposide, etoposide phosphate,

vincristine, taxol, taxotere retinoic acid, butyric acid, N® -acetyl spermidine and camptothecin.
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Ra N X Z R51 5 wherein Zis a nenber selected from
0, S and NR23 wherein R23 is a nenber selected from
wél2osubstipt ut ed or unsubstituted al kyl, subst PCUUSZ0061017804

unsubstituted heteroal kyl, and acyl; RL is H,

substituted or unsubstituted | ower alkyl, C(OR8, or

CO2R8, wherein R8 is a nenber selected from group

consi sting of substituted al kyl, unsubstituted al kyl,

NROR10, NRONHR10, and OR9 in which RO and R10 are

menbers i ndependently selected fromH, substituted or

uRB.UbsThé edmgsbual kydording tsatysinie tofi tlatinoT8 torfuybeteinU® eoimprises a

het eroal kyl ; and R2 is H, substituted al kyl or
structyfisubsti tuted | ower al kyl; wherein at |east one of

R11, R12, R13, R15 or_R16 links said drug to L', if

present, or to J. 88., The conpound of claim 88,

wherein R2 is an ungubst REuted | ower alkyl. 90. The

conmpound of claim 87,/ Wgereird D has . he structure: 203
WO 2005/ 112919 B¢ NS200 R2 R R' R6 R3
Rai 21 \ Ra X \~/¢&= PR

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 E
and G are joined to form a ring system selected from substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl;
X is a member selected from O, S and NR*;
R? is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R3 is a member selected from the group consisting of (=0), 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)RR™, C(0)OR™2, C(O)NR'?R™, P(O)(OR"),, , C(O)CHR’R", SR
and SiR”R"R",
in which
R2, R®, and R are members independently selected from H, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or unsubstituted

aryl, wherein R'? and R'? together with the nitrogen or carbon atom to which they are attached

201



Z is a nmenber selected fromO0, S and NR23 wherein R23
is a menber selected fromH, substituted or
wanewsngdp ut ed al kyl, substituted or unsubsti Paras82005/017804
het er oal kyl, and acyl; Rl is H, substituted or
unsubstituted | ower alkyl, C(OR8, or CO2R8, wherein
R8 is a nenber selected from NRORLO and OR9, in which
RO and R10 are nenbers independently selected fromH,
substituted or wunsubstituted al kyl and substituted or
unsubstituted heteroal kyl; R' is H substituted or )
are opticimill $ainediocfornh @ wmhstinitddydr uneubstiuEdRgteradyeloalkil R jystenphaving
nenber sel ect.ed. from NROR10O and [ ich RO and
from 450 BEDE B PN A RREE § Rt PP om 1
subst i t ut edRORY P RC1 drd nethbatskipdepandbndybatdtedifred the group

unsubstituted heteroal kyl: R2 is H,_ or.su sti%yted or
consistipg oifyd + Jubstiteigd plab png}bﬁ%lteg alkyh spbstityted, fryly unsubstituted aryl,

substi@ﬁegg}rel%?clua?%ﬁla WREbSYARA HRfer @i 0N stitRidE hBRrockSloklkylQinsubstituted

or unsubst%tuted hgmer alk}/sl1 r s 1s
heterouyudaniisilj Haldged, NOgNR ORI KYC(OMhe OG(R)NR “Rea OC(@HR of C(OR”,

s R11s ' R12, 3, r | inks said drug to L1, if
SR ’giesgggf$35%98d?&85%ﬁﬂgﬁgﬂ%onpound according to any
one ofwgdrgin® 78 to 90, wherein L4 conprises a

non-cyclic npiety. 204 WO 2005/112919
PCT/ US2005/ D 2geategg somrh 0 e npound according to any

one of claigs azﬁ R hndeMIRER] Y elebtell BOMERS Sbstituted or
solubility of the conmpound as conpared to the conpound

unsubstietei alikyl, 4ubsgBitedidramnsspoitadcheteresdledi sgstitated ﬁyu@ﬁbstmted aryl,
substii%l:.llff:gii o?&%aﬁ%teéﬁie&e%?é%sﬁte %g{ng%ﬁgtgtﬂtﬁgg?%%%?ﬂgﬁ@%nd
substified cFhasbetiRedpdpadeonktreg R DaralrR/° copethef with dienstrd@ntatom to
MR TR = PR TR T
heteroggc%l%'egf.(ﬁﬂn%@%t%)lﬁﬁlng IRLEA ¥ CRBEBER Soptoddly doR@dhg two or more
heteroatoms;

RS is a single bond which is either present or absent and when present R®
and R7 are joined to form a cyclopropyl ring; and

R is CH,-X! or —CH,- joined in said cyclopropyl ring with R®, wherein

X! is a leaving group,

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

present, or to J.

88.  The compound of claim 87, wherein D has the structure:

202



96. The conpound of claim95, wherein the polyethylene
gl ycol npoiety contains 2-6 repeat units. 97. The
woangauzed9of claim 96, wherein the polyethyl enecgiugems/o17804

noi ety contains 4 repeat units. 98. The conpound of
claim 88, having the structure: H3C CO2CH3 HN Xi 4R

S/ RARI2Z~NR'" NNO15 R24 R4 XSS ZR5 X4+-4

d~/ I X P Ka or 205 WD 2005/112919 PCT/ US2005/ 017804

X1 41RR4 ORIl ICNN RR24 R5 12~NO,'Z 11-1 $ 5
X4~~4 [ /1 x R \ \ Ka 99. A conpound of claim 88,
having a structure sel ected fromthe group consisting

of H3C G OzC i H3 X1 OHN Rl 1TON Ab O-N~xsS N o O
R7
Ra R4l
N R
4
X Z R
R5

wherein

7 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 CO,R,

wherein R® is a member selected from group consisting of substituted alkyl, unsubstituted alkyl,

NR°RY, NR°NHR'?, and OR’
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™?, R R or R links said drug to L if

present, or to J.

89.  The compound of claim 88, wherein R? is an unsubstituted lower alkyl.

90.  The compound of claim 87, wherein D has the structure:
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Il 4H H3C CO2CH3 X1 OHNOw ' IONAb a O HCHS 3 N
O~COIl a HSI O OH3C CORCH3 X1 , OHN O ONO
woRMsGMB KO 3 Ab-1f HS S o 0 206 WO 2005/ 1229192005/017804
PCT/ US2005/ 017804 H3C COZCH3 X1 / ITOHN Ow O Ab

"0-4N --~-s's 0 H3C COZCH3 X1 OHN / owe ~"'"~N\ O

H3C HN QG Abp v NMs's | O 5 0 and H3C CO2CH3 X1

wherein
7 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)R®, or CO,R®,
wherein 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;
R! is H, substituted or unsubstituted lower alkyl, or C(O)R®, wherein 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;
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,
wherein at leas‘g one of R!! ’Ru, R13, RY or R links said drug to Ll, if

present, or to J.

91.  The compound according to any one of claims 78 to 90, wherein L* comprises a

non-cyclic moiety.
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IOHN/ - O \ NJI O\ IONOH3CCH3 ro Ab" v ~O- N

ss 5 Owherein X1 is d or Br, and Ab is an anti body,
wonodsriaggrent thereof. 100. A conpound havi ng POE/US2005/017804

structure X4 (L4)p-H (L1)mD wherein Dis a drug

noi ety havi ng pendant to the backbone thereof a

chemcally reactive functional group, said function

group selected fromthe group consisting of a prinmary

or secondary am ne, hydroxyl, thiol, carboxyl,

al dehyde, and a ketone; LI is a self-immolative

linker; mis an integer selected fromO0O, 1, 2, 3, 4,

T

solubilty Rt efelc@chpb@aCisi cogphiedas tenampguediasking ﬂfflr Ot ect ed
reéactive Punctlonal groups, detectable | abels, and

targeting agents; L4 is a linker nenber; p is 0 or 1;

K%RZ al“%c&ﬁ&)ﬁu&%@&dﬂ%@ ahi? %n@&f d-lﬁhié 780 324w&relh|L®d§chéses

ere g 1Is 5, or 6; and
aggregatien ef the eampouRd4s psrnpalnétttiéﬁ COlnﬂ@pléd@Fdfmg L' sel ect ed
fromthe group consisting of H substituted al kyl,
unsubstituted al kyl, substituted heteroal kyl, and

ugLs Ub st déh@dunmﬁicefdﬁmg fs\ahy o1 Bclhiysr 782 88, whareioL{icemprises a

can also formfive-, six-, or seven-nenbered rings and
mﬂyﬂhﬂ@mqg WK@ﬁWponents can be added to formmultiple

ri ngs.

95.  The compound of claim 94, wherein the polyethylene glycol moiety contains 3-12

repeat units.

96.  The compound of claim 95, wherein the polyethylene glycol moiety contains 2-6

repeat units.

97.  The compound of claim 96, wherein the polyethylene glycol moiety contains 4

repeat units.

98.  The compound of claim 88, having the structure:

X4'6'—4 N

or
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of:

101. The conpound of claim 100, wherein Hforns a
6- menbered self immolative |inker upon cleavage 102.

wohersaorgppound of cl aim 100, wherein H forns tweCT/US2005/017804

5-nmenbered self imuol ative |inkers upon cl eavage.
103. The conpound according to any one of clains 100
to 102, wherein Dis a cytotoxic drug. 104. The
compound accordi ng to anyone of clains 100 to 103,
wherein D has a chemically reactive function group
sel ected fromthe group consisting of a primary or
secondary am ne, hydroxyl ~/sulf hydryl 8nd car boxyl .
208 WD 2005/ 112919 PCT/ US

duocarnyci ns, CC 1065,
anal ogues, MCBI - Base

CCBI - baserk*dugétar nyci p ana ogues do i.cin,
nor phol i no- do orubZC|n RS

doxorub|§%%>éans at

cyanghgphol i T®- do , dol ast atXns,

dol est t "A- 10, conbjget agtatin, calicheanicin,

mayt ansi ne, mayt ansi \analogues DM+ | auristatin E
auristatin EB (AEB), aulfdstatin EFP (AEFP) nmononet hyl
auristatin E (MMAE), 5- benzoylval eric acid-AE ester
(AEVB), tubulysins, disorazole, epothilones,

Papl i t axedmpsae oF asmh 38, aNngd strieipat seleated fifolti theidup consisting
echi nonyci n, colch|C|ne vi nbl astin, vindesine,
estranusti ne, ceinadotin, eleutherobln nethotrexate
met hopt eri n, dichloronethotrexaﬂ;, uraC|I 6-
mer capt opuri ne, cytosine arabi nosi alan

| eur osi ne, | eurosideine, actino ' aunor MFn
daunor ubi ci n conj ugat es, nitgpxgjn o"

carm nonmyci n, am nopeping ta&
podophyﬁbq?exwmb,ppggpbyﬁéﬁ~o.' derlva

et oposi de, § et oposi tie phosphaigm V|ncr|st|ne t axo
t axotere ret|n0|c acid, butyrrc acid, N8 -acetyl

sperm di ne and canptotheC|n 1064;Th@%@dnpgund
according to any one of clainms 10 0 105/ mhereln D

conprises a structure: As R BHTY //‘!I

H. ,CH
Ab O /u\)< 3\© O
R

CO,CH,

HN%Q?{Q

O H;C CH

AWO @
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XEGRS 5 wherein the ring systemA is a nenber

sel ected from substituted or unsubstituted aryl,
weubsstiizaaped or unsubstituted heteroaryl and PCT/US2005/017804

substituted or unsubstituted heterocycloal kyl groups;

E and G are nenbers independently selected fromH,

substituted or wunsubstituted al kyl, substituted or

unsubstituted heteroal kyl, a heteroatom a single

bond, or E and G are joined to forma ring system

sel ected from substituted or unsubs%%%; ted aryl

substituted or unsubstituted & er e

substituted or unsubstituted het

2005/ 112919 PCT/ US2005/ 017804 o nmber ect ed

fromO0O, S and NR23; R23|sqr)fdmb c m H,

substi t ut or unsubstitutedNal I, supsti ed or -
unsubspb Bet\e} /,S\@ acyl R3gi s a nmenber
R1

ycI~oaI kyI 39 VWO

sel ected fromthe grgup con i ng of (=0, SRi1,
NHR11 and OR11, wherein Is a menber selected
fromthe group consisting of H substituted al kyl,
unsubstituted al kyl, substituted hehg Cclg‘al kyI
unsubstituted heteroal kyl, di pH&:

tri phosphates, acyl, C(O R12R13 o¢ )(Ri/
C( O NR12R13, P( O)(CR12)2,, (
Si R12R13R14, in which R12, Rtlhis 3
i ndependefit | y sel eciled Hrom bstitu
unsubs *}@L&d\{éﬂw}'\l sthsBigdted or unsgbst Pt ut ed
heteroa kyl and subs@tut ed unsubstituted aryl,
wherein R12 and R13 together W th the nitrogen or -
carbon atomto which they are attached are optionally
joined to forma substituted or unsubstltut ed

het erocycl oal kyl ring system h& ng,” Wj‘m 5&1t 06
menbers, optionally containi ng t

heteroatons; R4 , R4', R5 and nbers

[ ndependently sel ect ed fromthel grog g of

H, substl ut ed al kylg,cu sybst'tu@ed aI \s itut ed
aryl , ui\e,g @ ituted te oaryl ,

and

unsubs tuted eteﬁo ituted

het er ocycl oal kyl , unsubstltu’-d het er ocycl oal kyl ,

hal ogen, N2, NR15R16 NC( O) R15, OC(O) NR15R16,

OC(O)CRlS C(J SR, and Q(CH2) IN(CH3) 2
wherein X'is Cl or Br, and Ab i is an antlbody, or fragment thereof.

100. A compound having the structure

X4

(LYp=H—(L)m—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 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;
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15, OR', CR15=NR16 wherein n is an integer from1l to

20; R15 and R16 are independently selected fromH,
weubsstiizaapbed or unsubstituted al kyl, substit urPed/use00s/017804

unsubstituted heteroal kyl, substituted or

unsubstituted aryl, substituted or unsubstituted

heteroaryl, substituted or unsubstituted

het er ocycl oal kyl , and substituted or unsubstituted

peptidyl, wherein R15 and R16 together with the

nitrogen atomto which they are attached are .

optional | y Koisrewemberfselepted frombe grayp sensiting of protected reactive

unsubstitute het er.ocycl [ j . .
b B L IR SM B i agncs
het er oat ons1* RL0inkE A6MBE112919 PCT/ US2005/ 017804 R6

is a single bond which is either present or absent and
when presen? 50T knd R7 are joined to forma

cycl opropy! gk B9ink@MnBhising tfd#udturdr - CH2- joined in
said cyclopropyl ring wth R6, wherein Xl is a

| eavi ng group, wherein at |east one of R', R 2, R13,
R' or R16 links said drug to L1, if presenpt, or to F.
107. The cong&und of claim 106, wherein Djjhas,the

structure: HN Rs R3
wherein Z igza

wherein R2371°S

or unsubstituted al kyl,

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

wherein each R* is a member independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted
heteroalkyl. This hydrazine structure can also form five-, six-, or seven-membered rings and

additional components can be added to form multiple rings.

101. The compound of claim 100, wherein H forms a 6-membered self immolative

linker upon cleavage

102. The compound of claim 100, wherein H forms two 5-membered self immolative

linkers upon cleavage.

103. The compound according to any one of claims 100 to 102, wherein D is a

cytotoxic drug.

104. The compound according to any one of claims 100 to 103, wherein D has a
chemically reactive function group selected from the group consisting of a primary or secondary

amine, hydroxyl, sulfhydryl and carboxyl.
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substituted or unsubstituted heteroal kyl, and acyl; Rl

is H substituted or unsubstituted | ower alkyl,
waC@sRa2910r CO2R8, wherein R3 is a nenber sel ecrasg2005/017804

fromgroup consisting of substituted alkyl,

unsubstituted al kyl, NROR10, NRONHR10, and OR9 in

whi ch R9 and R10 are nenbers independently sel ected

fromH,, substituted or wunsubstituted alkyl and

substituted or unsubstituted heteroalkyl; and R2 is H,

substituted al kyl or unsubstituted | ower alkyl;

wherein at | east one of Rl1l, R12, R13, R15 or R16

7 T8 bR B i A s st
from % gi.rdlt.l)_l&?s.istm@ eFedwbchZnycinsp@CUItS 6 SBI-bastd dudcameycimbiajdgues,

h : .
MCngqs%@Qg%éggyrépﬁgglﬂl og%gcmmagq%gitﬁ%yg{n%a %&SsRagy?o%bicin,

7. 3 i H o g&ﬂpi% . .. ) .
doxom%%o%wg?[és? 'ﬁx{b éﬂhjﬁg-@g o nb{élr’ %g?fél?tﬁglgﬁ??g?nibﬁ?ﬁcﬁmdblastatms,
doleststing$0,i combedastatinyerdicheaniein maytansiie, mayapiag malpeags M-1,

i LS RS AL RSB b Sy o s,
benzoPRARBic aciMKE edter (REVID, mbuigysibe disedzelst embtliitonns, Reelitaxel, docetaxel,
SN-38a,DF%pcc>%§c?dn, Lhajzov)\ggrll, %thnomycin, colchicine, vinblastin, vindesine, estramustine,
cemadotin, eleutherobin, methotrexate, methopterin, dichloromethotrexate, 5-fluorouracil, 6-
mercaptopurine, cytosine arabinoside, melphalan, leurosine, leurosideine, actinomycin,
daunorubicin, daunorubicin conjugates, mitomycin C, mitomycin A, carminomycin, aminopterin,

tallysomycin, podophyllotoxin, podophyllotoxin derivatives, etoposide, etoposide phosphate,

vincristine, taxol, taxotere retinoic acid, butyric acid, N® -acetyl spermidine and camptothecin.

106. The compound according to any one of claims 100 to 105, wherein D comprises a

structure:

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 E
and G are joined to form a ring system selected from substituted or unsubstituted aryl, substituted

or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl;
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RO and R10 are nenbers independently selected fromH,
substituted or unsubstituted alkyl and substituted or
wanewshszdtput ed heteroal kyl; R1' is H substitupet/use005/017804
unsubstituted |l ower alkyl, or C(OR3, wherein RB is a
menber selected from NROR10O and ORI, in which RO and
R10 are members independently selected fromH,
substituted or wunsubstituted al kyl and substituted or
unsubstituted heteroal kyl; R2 is H or substituted or
unsubstituted | ower alkyl or unsubstituted
het er oal kyl Xds amearver salectdddoony O, 8rrdd R s H, or
substituted_gr. unsubstitut ed. | ower . .
unsubst it ut 8d S AL 85fﬁiiﬁtte,dd%?%%?§is%}%§ﬁ“ +de§g{ns%br1stelmctﬁd allol,

substifitdd érL{ﬁ%@ostiﬁgléﬁ hﬁ%kgz?l_lgﬂil\%ﬁ&cm;nks said drug to L', if
present, or to H 2005/ 112919 PCT/. US2005/ 017304
110. The coRpsucHEEsFriRg o8 ﬁﬁf%‘ﬁé?"’a?‘s"%i’lgé’??ﬁ;&lég , NHR"
to 109, yagrein L4 conprises a non-cyclic noiety.
111. Tﬁ% conpound according to any one of clains 100
to 110wheteéar ein L4 increases solubility of the

conmpound as_gonpared to.th ' .
The conpoun B s aong dq?& g?lgctegd n@%ﬁg&gggg%’ g‘%lr%sﬂg%)m{’o s]u%%it}lted alkyl,
unsu%ﬁ'ﬁe@l‘ dlk ,:‘sugftﬁﬁt@dlﬁét%roaﬂ@g :ilﬁg&kﬁmfeddfetekdwék}d,oﬁ]ﬂmsphht@s
. nmpared to onmpoun ' : h
iphoapbednetl COVBR oINS G50 P OXTR i ST 4 SR
and SFOPRBRSeEs a pol yethylene glycol noiety. 114. The

conpound of claim 113, wherein the polyethylene glyco
noi et y icohichi ns 3- 12 repeat units. 115. The conpound

O bt S L R BB A S Ao TR i
or undubBtituWaSNIGiL BubiiRutpd byy@ishlydtiewted hityroalkyhaidetlstitwed ai unsubstituted
aryl, %ﬁ%ﬁg{mﬁ g{ntb ﬁg: t(])' é';]@r;fg& tfﬁ%}ﬂpq%%]@ﬁo %ﬂgna@rﬂl oovgvhicn ?lyeiynage attached
are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system having
from 4 to 6 members, optionally containing two or more heteroatoms;

R*, R*, R® and R> are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NR**R'®, NC(O)R", OC(O)NR"’R", OC(0)ORY, C(O)R”,
SR, OR'®, CR*=NR$, and O(CH,),N(CHs),

wherein
" nis an integer from 1 to 20; 4

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' Aand RS 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;
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NO NCO/ N/ 213 WD 2005/112919 PCT/ US2005/ 017804
or OAb mgr HN-C -~-OHN N O O N/ CO 1 wherein Ab
woo0@ni1zndi body, or fragnment thereof. 118. A eomusedo17804

of the formula: x4 LALQ--L1 D1 wherein L1 is a

self-immlative linker; mis an integer 0, 1, 2, 3, 4,

5, or 6; L4 is a linker nenber, wherein L4 does not

conprise a carboxylic acyl group directly attached to

the NNterm nus of (AA),,; pisOorl;, X4 is a nmenber

selected fromthe group consisting of protected

reactive f ®idsa gngk bordwhish insifheopressnbor abserd ahed when present R°

functional .groups, detectable |abels, and targetin
andl%@%%f)gﬁed%fogmefﬂég'fﬂé)gv)%f%ng’ia er; and D1 is a g drug

havi ng the RAlkd OM-XY of OCHM jained R AR cyRldptopyRiihg Reth RS, wherein

R' R4 ~/~/l_XZ /| Ra

X' is a leaving group,

wherein at least one of R*, R™?, R™®, R' or R!® links said drug to LY if

present, or to F.

107. The compound of claim 106, wherein D has the structure:

R4|

wherein

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

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™ RE, RY or R links said drug to Ll if

present, or to H.
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R5 214 WO 2005/112919 PCT/ US2005/017804 wherein X
and Z are nenbers i ndependently selected fromO0, S and
wOR2B711#38 i s a nenber selected fromH, substiParas25/017804
unsubstituted al kyl, substituted or unsubstituted
het er oal kyl, and acyl; Rl is H, substituted or
unsubstituted |l ower alkyl, C(OR8, or CO2R8, R' is H,
substituted or unsubstituted | ower alkyl, or C(O RS,
wherein R8 is a nenber selected from NRORLO and OR9
and RO and R10 are nenbers independently sel ected
f 1681 HThs udrspiundtoddlaom 10hswiestin Riiseah wiskbstitderlower alkyl.
substituted or wunsubstituted heteroalkyl; R2 is H, or
substituted or unsubstituted | ower al kyl or
ungebstrht bémpoundeif eladall By, wikkeia et tioy stakckoxy; R2 is
H, or substituted or unsubsiituted |ower alkyl or
unsubstituted heteroakyl /°R3 is a nenber sel ected
fromthe group consistin X _S 1, NHR11 and OR11,
fromthe group
fal kyl ,  unsubstit ut ed
unsulstituted
%’ aCyl 1
(OR12) 2, ,

consi sting of H substit
al kyl , substituted hetgrq
het er oal kyl , di phosphat es,
C(O R12R13, C(O OR12, C(O NR1L
C(O CHR12R13, SR12 and SiRLl whi ch R12,

R13, and R14 are nenbers indepen entl%/ sl ected from

H, substituted or unsubstituted al kyl, substituted or
unsubsti t ut ggefrg er oal kyl and substituted or
unsubstituted aryl, wherein R12 and Rl3,together with

t he nitroged isp membspielestesdirare Oaftidadd Nihey are
attach%gle%ﬁlf optionally joined to forma substituted

or unsubstituted heterocycloal kyl ring system havin
from4 to 6Rirkivhenanbeopdleaterhfrdm I onbstituieher unasbstitutedoileyl,

het er oat » rei t | east one of R11l, R12, and
SubSt’Iﬂit%ﬁ? P%ngsg’iu&gggﬁﬁao%%ﬂ?&wf’pr esent, or to Q ' R6
i s a singl eRbE, wbitahited 5r @hsubeitutpd keenbIkgt, GEOIRY br QOGRS
when present R6 and R7 are joined to forma
whereip &’ dy Bppberrselegied digmn MR R s aedOR%1 or - CH2- j oi ned in
said cyglgppopyl ring with R6, wherein Xl is a
| eaving group, R4 , R4, R5 and RS are nenbers )
i ndependent IRJ? age Réo(aremembgmimdepelgiegdp selected from H, substituted or

unsubstituted alkyl and substituted or unsubstituted heteroalkyl;

RY is H, substituted or unsubstituted lower alkyl, or C(O)Rs, wherein 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;

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,

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

present, or to H.
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consisting of H substituted al kyl, unsubstituted
al kyl, substituted aryl, unsubstituted aryl,

weubsstiizaap ed het eroaryl, unsubstituted heter oaPgijus2005/017804
substituted heterocycl oal kyl, unsubstituted 215 WO
2005/ 112919 PCT/ US2005/ 017804 het erocycl oal kyl ,
hal ogen, NO2, NR15R16, NC(O R 5, OC(O) NRL5R16,
OC(OORI5 C(OR15 SR15, OR 5, CR15=NR16, and
O CH2) NNR24R25 wherein n is an integer from1l to 20;
wherein R15 and R16 are independently selected fromH,
substi tuted or unsubstituted al kyl, substituted or

u t ut ed tero subs ut e
i Lioathe Eoraepuppeor g e 2o e Py Hheggin 1 comprises
anonRSLIRS @aiew). , substituted or unsubstituted
heterocycloalkyl and substituted or unsubstituted
pepti dyl , mhereln R15 and R16 together with the
n I1{1 {.09 ?‘Pf @5 1?1% 1 Yo 08 cRlhAfdted 120 8wherein L* increases
optionally | |ne substituted or
solubilitp oftht compaohd ahebmparc@/tol tbab%ypomdﬁ@:kgggﬁ em havi ng
from4 to 6 nmenbers, optionally containing two or nore
het eroat ons; and R24 and R25 are independently
sghect ade f:<51ﬁﬁ€blhhﬂ?ad&&ﬂllng td & aleloy blalrﬁm th0 teHad pivheraih L* decreases
| east one of R4, R4', R5 and RS’ RNR24R25.
aggregayn of e FAELM A CmRares %ﬂﬁ%’mﬂm’ﬂé‘i ‘%’ﬂnﬁ}n s 2. 120.
The conpound according to any one of clains 118 and
119, wherein R24 and R25 are nethyl. 121. The
c dipoufiie acmpowidrgearding ty anymedf cleinas Y to1ld2; whergip, L* comprises

erei n, R4; and R5' are Hand R4 is
ap]%%hﬁ%ﬂl%ﬁﬁ?hﬁﬁ %}122. The conpound of claim 121,
wherein R4 is Q(CH2) 2N(CH3) 2. 123. The conpound

RS, RARE OV oL On LS TP S0 ENebPHihgeontis 3

12 reb it @yone of clalns 118 to 123, wherein the drug D1
as a formula selected from 216 WO 2005/112919
PCT/ US2005/017804 R2 R R R' R6 0 f RY

115. The compound of claim 114, wherein the polyethylene glycol moiety contains 2-6

repeat units.

116. The compound of claim 115, wherein the polyethylene glycol moiety contains 4

repeat units.

117. The compound of claim 109, having the structure:

0 O /\ Ab
HN—<—\O—/_ g HN—<M
0 o
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RSRNRea. O9 NXZ\R25 n R R j%% R, X R3

CNO9\NIRZ4 ~ Xz R5 n XR32-\ O/ 0217 WO
waQ0B/11442919 PCT/ US2005/ 017804 N R3 N ~ O N  PCTFAS2005/017804

and O 125. A conmpound of the fonnula Rz R2 (\R Rl

R R3R4A. NR4

or

0]

pN_<_\O_/—O\_/O—\_O‘ HN~<Mn A
(@]
N

wherein Ab is an antibody, or fragment thereof.

118. A compound of the formula:
X"’—[—GL“)I,—Q—GU)#—W

wherein

L' is a self-immolative linker;

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

L% is a linker member, wherein L* does not comprise a carboxylic acyl
group directly attached to the N-terminus of (AAl)c;

pisOorl;

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

Q is a cleavable linker; and

D! is a a drug having the following formula:

R4r

214



[/ Xz I | RB. 5 wherein X and Z are independently
selected fromO, S and NR23 wherein R23 is a nenber
weebdatizdof rom H, substituted or unsubstitut edpairgkeos/o17804
substituted or unsubstituted heteroalkyl, and acyl;
Rl is H substituted or unsubstituted | ower alkyl,
C(OR8, or CO2R8, R' is H, substituted or
unsubstituted lower alkyl, or C(OR8, each R8 is a
menber independently selected from NRORLO and OR9 and
RO and R10 are nenbers independently selected fromH,
subst i t ut edvimreinXsandst are meotberd ikgdpendritly selsetpd fromdd ot and
.3 Unsubstituted heteroal kyl; R2 is H substituted or
>unsubstituted | ower al kyl, unsubstituted heteroal kyl,
cyano, or P kaxmembBa seliestedifromsdubitithited opunsubstituted alkyl,
unsubstituted | ower allcyl, or unsubstituted
Mbﬁﬁh@ﬂ@r@@Wk?ﬁ?wﬁgﬂﬁgmﬂwh@ﬁ%éﬂﬂseIected fromthe group

consi sting yaf; ?’?}s&bsﬁ uARbsiclloWbag) T @YR®, or EBR’,

menber sel ecte romthe group consisting of H 8

subst i t ut edR'alsklsubuiingedet insulstithted loyver algxlsowi@R ;

2005/ 112919 PCT/ Us2005/ 01780 ' ) 9 9 10

het er oal ky!VPEHB fpds # PiGH 8rSﬁgetcgraggoﬁywﬁdg%ggp%%Ie{s,andR e
membérs iiﬁé&irﬂéﬁﬂﬁ%leo@&iyﬂmm & ARRRIBor unfiHS)itRH2]kyl and substituted or

C(O NRI2R13, P(O (OR12)2, , C(O CHRI2RI3, SRI12 and
unsubgitmed kateRalkyl;i n whi ch R12, R13, and R14 are nenbers

i ndependentgy; g,ﬁ 125 ?}b@%{eﬁ%ﬂuﬁkub%&ﬁ dvr@tly®br unsubstituted

unsubstitute substituted or unsubstituted
heterohl&yboraghioydr adlkysubst i t ut ed or unsubstituted aryl, or

o i ch o ny e AR QR A SRR A

to which t arejorn

hetero8litpst i tut ed or unsubstituted heterocycloal kyl ring
system havi

ng. from4 tq 6 nbers; R6 is.a si e (0]
which is ei ]f\_%’é_la B Aol KBBaRR AR cwgﬁ% pEgs VR and
OR', %@%Raﬁ?a nlR{HRE I dcRedl MR HHG] QREGEY offH,RGbstAumed BKyl,
I'S -X1 or -CH2- joined in said_ cyclopropyl rlng
unsubstittited Ry, whisstivited beterpalkl, pesabstiteted feteioplkylRdiphogphates.pr

L T
and SIRYRIBEY ) huitech R kP, arglUR tietrugnalebraingépendelytssierted from H,
47 AT LTI
unsubSta A Wh&6in ke iPRY GdReek With thahi@g&sM, or carbon atom to which they
are attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring
system having from 4 to 6 members, optionally containing two or more heteroatoms;

wherein at least one of R', Ru, and R*? links said drug to Ll if present, or
to Q,

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

R’ is CH,-X! or —CHa- joined in said cyclopropyl ring with R®, wherein

X! is a leaving group,

R*,R*, R’ and R*> are members independently selected from the group

consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
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NO2, NR15R16, NC(O) R15, OC(O NR15R16, OC(O) OR15,

C(O R15, SR15, OR', CR15=NR16, and Q(CH2),, NR24R25
wohersaiizeim is an integer from1l to 20; R15 andp@LAsane/o17804

i ndependently selected fromH, substituted or

unsubstituted al kyl, substituted or unsubstituted

het eroal kyl, substituted or unsubstituted aryl,

substituted or wunsubstituted heteroaryl, substituted

or unsubstituted heterocycloalkyl and substituted or

unsubstituted peptidyl, wherein RL5 an 6 to
heteravytloalkiile hmlbgero diéh, HR%’&I% SGURRT, @ﬁ@)ﬁ&g@%&@@@ﬁ? £@R”,

s AL S0P A LR P RS LA . ) 2

fr om 4 to GWmﬁbER‘é,an@Rﬂﬁ @a ildeyendentyesetdcted ftmmHosuhmueed or
heteroatons; and R24 a are

d d
unsug R A £ R A PG B R B SOp oDy cspbpttuted ary
subst ttgtg(ﬂﬂ Lﬁ'lgﬁbéﬁftut&flheter%yl st tiAACl FunshbstifddditerOFRHRES], and

e conmpound of “cl ai m 125, erein R4 is
substiO{tSHE) wiNaiRRed peptigyl, witpreindd mpadiRd’ tegetldr ayith thegitrogen atom to

i S T M iy s

heter@3ORALIRIADs vt RASHRATID 4 78 6 4nenilizss, offtivenalip nprdainthg two or more
according to any one of clains 125 to 128, wherein R6
heteradomifisent and R7 is CH2- X1, wherein X1 is F, O, or

Br. 130. ThgngRMRAUERE aemegemnﬂ@semymm aﬁsublstaufw alkyl, and
125 to 129, wherein R1l, Rl R2' 131

The conpoun dvhamittdﬁﬁgone@f%y ﬁ e Rofan‘il: Rai lﬁQ(@EQnNB R30,
wherein Xis 0 and Z is O 132. The conpound accordi ng
to any one of clainms 125 to 131, wherein the conpound
haq 9t h&hkeebinpudandgp fictainmlll &, wheinBRAs 2R, R1' R6 R7 R3 N
R4 ON X R25
120. The compound according to any one of claims 118 and 119, wherein R* and R®

are methyl.

121. The compound according to any one of claims 118 to 120, wherein R*, R and

R are H and R is O(CH,),NR¥R”.
122. The compound of claim 121, wherein R* is O(CH,);N(CHs),.

123. The compound according to any one of claims 118 to 122, wherein RI, Rl’, R?,

and R*’ are H.

124. The compound according to any one of claims 118 to 123, wherein the drug D!

has a formula selected from:
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n 220 WD 2005/112919 PCT/ US2005/017804 133. The
conpound according to any one of clains 125 to 132,
wohersaiizeid he conpound has the foll owi ng fornubaT/uR2005/017804
RR" NRR RL X RBRNR24 | ON X \R25 1n wherein X1
is F, d, or Br. 134. The conmpound according to any
one of clains 125 to 133, wherein the conpound has
the following fornula: X~ R3E ONOON 221 WO
2005/ 112919 PCT/ US2005/ 017804 135. The conpound
according to any one of clainms 125 to 134, wherein the
compound has, the fpklowing formula: X RE No N 00
136. A pharfaseutical formulation conprising a
conmpound accor dj QO 2 one of clains 1 to 135 and
a pharnaceuti cg e Bble carrier.

R,
R7
R3
N R24
4 ol W
X ya "R
n

R24
/
0] N\
X A R
n
X'
R3
N /
(@) N
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137. A nethod of killing a cell, said nethod

conprising admnistering to said cell an anount of a
woaopauzed9according to to any one of clains 1 POTAB2005/017804

sufficient to kill said cell. 138. The nethod of

claim 137, wherein the cell is a tunor cell. 139. A

nmet hod of retarding or stopping the growh of a tunor

in a manmal i an subj ect, conprising adm nistering to

sai d subject an anobunt of a conpound according to to

any one of clains 1 to 135, sufficient to retard or

stop the growth

and

125. A compound of the formula

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

R! is H, substituted or unsubstituted lower alkyl, C(O)RS, or CO,R®,

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

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

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

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

R? is a member selected from the group consisting of SR, NHR!! and OR™, wherein R!!

is a member selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,
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substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates, triphosphates, acyl, C(O)RR",
C(O)OR™, C(O)NR'R", P(O)(OR'2),, , C(O)CHR*R*, SR?and 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, or R'? and R®
together with the nitrogen or carbon atom to which they are attached are joined to form a
substituted or unsubstituted heterocycloalkyl ring system having from 4 to 6 members;

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

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

R*, R*, R’ and R¥ are members independently selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen,
NO,, NR¥R!, NC(O)RY, OC(O)NR'*R*’, 0OC(0)ORY, C(O)R", SR*’, OR", CR"’=NR"®, and
O(CHz)nNR?‘“R25 wherein n is an integer from 1 to 20;

RY 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 RS 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;

and R** and R® are independently selected from unsubstituted alkyl, and

wherein at least one of R* , R4’, R’ and R> is O(CHz)nNR24R25.

126. The compound of claim 125, wherein R*is O(CHz)nNR24R25.
127. The compound of claim 126, wherein R* is O(CH,)oN(CH3),.

128. The compound of claim127, wherein R*, R’ and R* are H.
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129. The compound according to any one of claims 125 to 128, wherein R® is absent

and R” is CH,-X, wherein x!is F, Cl, or Br.

130. The compound according to any one of claims 125 to 129, wherein RYL RV R
and R* are H.

131. The compound according to any one of claims 125 to 130, wherein X is O and Z

is O.

132. The compound according to any one of claims 125 to 131, wherein the compound

has the following formula:
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133. The compound according to any one of claims 125 to 132, wherein the compound

has the following formula:

N R24
/ /
)—<\/©>O N\
n

wherein X! is F, Cl, or Br.

134. The compound according to any one of claims 125 to 133, wherein the compound

has the following formula:
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135. The compound according to any one of claims 125 to 134, wherein the compound

has the following formula:

/
/ O N
o o

136. A pharmaceutical formulation comprising a compound according to any one of

claims 1 to 135 and a pharmaceutically acceptable carrier.

137. A method of killing a cell, said method comprising administering to said cell an

amount of a compound according to to any one of claims 1 to 135 sufficient to kill said cell.
138. The method of claim 137, wherein the cell is a tumor cell.
139. A method of retarding or stopping the growth of a tumor in a mammalian subject,

comprising administering to said subject an amount of a compound according to to any one of

claims 1 to 135, sufficient to retard or stop the growth.
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