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WD 2007/ 038658 PCT/ US2006/ 037793 ANTI BODY- DRUG

CONJUGATES AND METHODS OF USE CROSS- REFERENCE TO
WOREOADEHSSAPPLI CATI ONS Thi s application cl ai ns PE¢EUS2006/037793

benefit of U S. Provisional Application Serial No. 5

60/ 720,499 filed on Septenber 26, 2005 , the benefit

j I ai ned
naA N HER LSRG GO £TES AIDMETHODS GFUSE 2
i ncor por at ed hereln by reference. FIELD OF THE
( e[ t gody-drug
conj ugatkes

TR Leddnsh élgm%QHé y&ﬁhﬁ&f @fsn Pmmm %%%:%oﬁ Rerial No.
conj ugat es of cytotoxins. THE | NVENTI ON

60/720 4|9Qrfglecﬂ hlle ;Saptembclt%aééﬁﬁ ghe baretﬁlt oﬁtharem;het fibsgdateaf which is
t h
hereby o RE RIS ot (S e T0F Gt SRRER G Bmel ele by

referenc@nd 15 nucosal toxicity, as well as chronic cardiac

and neurological toxicity. Such high toxicity can

limt their appmwmm of nore and

saf er i

ant i tﬂ%ﬁgéeﬁl{e ﬁltvésﬁﬁ)ﬁlgﬂg\géés an.@?&ﬂﬁ 31’ug cB@hgétQHhQ{ Aré( cleaved in

vivo. Tief érﬁtbbdy—dﬂ@&nmie@ sdn founrodragd mdadmdjlgatesi ef cygatorins.n

the nunber and severity of the side effects of these

products (toxicity, destruction of non-tunor cells,

etc.). Anot X cRJROBND YFTHE BOVENEION | Ng

therapeuticagents rs their 20 €SS than opti mal

st abiMany thempputasmntsmmulmy s halcare osmclaﬂ;y olipaive in

L1ize these resul ted |f|cant

cancer ARG Y of TR D IR ot ey T PSP A, ¢

mucosaltt@xicitf @Rt dllyashYchid Qrdib@fid hetieol6 SiomabKigisy. Widhehigh toxicity can
mai nt ai ni ng_accept abl e ther“ﬁ&eutl c activity _levels.

limit therappSeaitas. D@V@lﬁm@tgén@& # a&rtsa@%ﬁw thergaicagnals,
partlculz{%ﬁreé}ltu%&te%h i]?%%n\églef@ rec?rér ety gﬁé?g%ﬁnst Mfﬁ‘orct%ﬁ?and a

Re un ctivit
decreasd ingh€ yﬁmba‘)@nﬂm‘&mny ofttherside effests eﬁt)hekbeprn@uabm(eomélt}t, ldestruction

nmaj or .caus of f ai ancer, thera
of non-tgRgp Al &1 An%‘s’s T e Rtaiyos Qi Al o el
less tha@@ptﬁfﬁl ey PR A¥LAbRYT ﬂﬁctl&ﬁi é&ﬁés Walfll'liesthese

I sol at ed from t reptonyces zelensisin

compoutyly rekuiteddo rapawﬁc(ahlalppv@angpf t’glle actnaty Aehqcptdmgly, 1Br_§ deglzai_)ie to
dentify st o SOy v et Fheor PRl 5oy HER)

levels, found to have potent ant itunor and antim crobi al
activity both in vitro and in experinpental animals (Li
et al The searrhdpr ez sclegtivgsyIgovic@ggBs kas been extremely active for

many de gésuﬁ%%gé H%?t?n%%oany (i.e. the undesirable activity of the cytotoxins on

normal tissues) being one of the major causes of failures in cancer therapy. For example,

CC-1065 and the 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 ir vitro and in experimental animals (Li et al., Cancer Res.
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42: 999 (1982)). CC-1065 binds to doubl e-stranded
B-DNA within the m nor groove (Swenson et al., Cancer
wWoRem®7/03658 2821 (1982)) with the sequence pref eP€nUs2006/037793
5'- d(A/GNTTA)-3" and 5 -d(AAAAA)-3" and al kyl ates the
N3 position of the 3 -adenine by its CPlI left-hand
pPHEeS I ' e
42:999 LRV ECE OB 41 1O F - FituEy BIBRUC i (B minorBYRAE
(Swensoaret bi udarcen®es. Wt 3821 QOO RYHBith drenetjudiee pedetence dfirans
se jf, ses el ayed. deat h_in experi tal . .
aaoNEERTA Sud i 5 Gad KB b Varhostin of Ted Sesminedyds
CPI 1eftiha§d &M@ﬁﬁ%éﬁf% R 16l leylePak Nt -226N$4T @58H7.Chespite
into the structure, synthesis and properties of nany

its potenpaind bigad enfitpmen eictivitsCE 8RS caviot e dseddadumpny bmmwp! @uses

Chem Int. Ed. Engl. 10 35: 1438

delayed Eiaggg)“pgﬁ&w%t&gn%‘gm\/\/l , Chem Rev. 97: 787 (1997). A
gr oupMady WM@eé‘ﬁiﬁ‘&n&@@M of0.C-10450ndhBS difcafdy @tk ae known

nunber of CC-1065 derivatives. See, for exanple, U S

in the arpg}he gearch intpthe giggpturs, ynthesiggnd propgrties ghmany offhe 092:

compougds 15 offrev RvRAD S0 for Rl BBr 7 ud S AP U@ g, Bel
35: 143&@;99@);9110:] BbgdeEuk,c(D’waﬂRappW i g8l (1&97)) 5ﬁ7 57|5 Al . ] 15

The Upj i

T VR ED LIRSk O BP Py b SRS frepaiaha nisee oljes-1065
denvatu%%(ag@éaﬁor dda fleP@t €niat. '}l% 551,013&&3%%414788753,@5?86 3, 0?762)92

27. Research’ has al so focuséd on
5,703 0&@96@06@&%;{1 64, 730ewlﬂh£6&madt5|ﬁ84a@énmsi pwitisledd RCE apphcatlon

wo o 383 S Sy BLEARUS8 BB Eu Piafr capedl o

C ONMPORHRASpjohi C¥nyenyoPhe@idcal Upje e MasalsoWee® Q@M@E‘ﬁ peparing
nodi fications of thelr structure. For purpose

derivatiyies @6 €n 0 &Sordesi foy exanmile (EdrRasensiNen Si 7§9p§r58f‘6%837§/7 3,332, 837

and491§°ﬁf7' ned to the site of action or target tissue
rather than the circulatory system or non-target
tiss llhasearbh)hm/aém foewsed optioddavg®pateat of kot tumbewticagents

) man cterized b I ow st bl ood
which araﬁla)(fg%{mp arpdryes, ‘E%%P%‘P ﬁ‘i:aée sw%f&sﬁ?&?&waver&éd? Smes
(active t%raﬁéﬁ'ﬁb \BEBotR) Prof biosrRef Gefid? of Qﬁzyﬂ{a‘ﬁg I CafBsdof

desired sites withHin the patient's
their strlgmrgt bbr Mp@s;:s stredbéing txiaiys thig Melpamtls pquably confined to

the site clggagp g’r? gl? taggggﬁ%ﬁug ra&*}f gl\{a?ngg? 8“?&%'@}}}"%2% gtg:rgqr s%&ee S

HoweveRakem prodﬂigé\ékéj@%blémaﬂﬂhﬁﬁbﬁﬁiﬁé|ch@1>é}¢€éﬁk&plﬁ15yé 1ov5ﬁa51hiyan
Genetics has publ i shed applications U S. Pat.

blood andgnmp g Mglegp‘q@pen@mf@ng/mqsg hat d,qgfﬁde op g@g//am@gm@grugs before
the prodﬂ%‘s ‘f%ﬁcﬂ?ﬁ‘%ésﬁ?d g)1It<er S d‘&e)scﬁ)%t)éﬁcstl Ihgsgr grng:ji(alcla;/ie(r)ﬁs
ar e |Bnntéledyee Sgnibbbhedeytibet reeticudaripasbinabereyme-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 aminobenzy! ether compositions.
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WD 2007/ 038658 PCT/ US2006/ 037793 O her groups have

al so described linkers. See for exanple de G oot et
wW@beo7/038658ed. Chem 42, 5277 (1999); de G oot BCT/EHE2006/037793

O g. Chem 43, 3093 (2000); de G oot et al. J. N@d

Chem 66, 8815, (2001); WD 02/083180; Carl et al.

Med em lett. 2 7 )

e Db oot s IR Sl v .
Med, Cthzh e K s77 NOboYde Biradidnohendyd. GHenet3,3088 €2000%| der@rabied al.,

el ectroni ¢ cascade and c¥cllzat|on spacer_ systens

J. Med. (ghept 068816n2801 iWatRE831 &) Ll et ol slidtedaEhainahithgh 479,
(1981); [%{Bg&%ﬁﬂ{é?%yb%{%?zom higR AN 2BERZ Y34 34PHY08 bapyd jihidkEude

y of " cy n drugs, |hc ding 1n vivo
aminobesitydbihlet §pacer, sloagated elactrdnipexstaletand i Icsduatloﬂn siacereystsms 0

be addressed. In addition, the,tox
evlisai ARG RS et o dTeEr e B R
reduce drug toxicity, such as the formation
Oxyﬁﬂmﬁgﬁa cleaveable prodrug, are needed. Therefore, in
spi t Stabﬁhtty loé ctdtoaticdsgs, indlwding it VZVCt stalilitye sratillRndmportant

SO KN R TR R T N

less usefRIAkd é&ﬂ}b@ﬁtimﬁ@lﬁe@ viRegdutt erlgltyxieity, Qhﬂ‘l(asl‘tﬁe fdratatiex bf oi t
high specificity of action, reduced toxicjty, and
cleaveablaypdigdars maeled; {efedorpy ig sBite of the pdwanees iR et there continues

nd f
tobea neenvenJEil odﬁlévgl %lglét:des k) 0: g%{ﬂe%ﬂﬁ@a%a V%XE@‘%B%Q%{?E[ of
mammalsNYENTh{@hs Thearpeigaeniord speeificaliycytetorine shaf exhibit high speciﬁcity

i body-drug caonj ugat ti
i e g Con Saated et S 7 Sk, a0 a5 o
similar sTMEALAZ IR inQintFhwdalibh g@dréés@é‘ﬁf)se ddeg@se 20 conjugates

are potent cytotoxins that can be selectively
delivered to a site of action of interest in an

active forma (8 o the active

drug. The ||nkb9hg}£§§£ﬁ@¥. i can be cl eaved

f r om R r&hiah O4ition FE1H@S td8htibb@y-dRIEEITR}Pates Mtigrethe drugrand

reductive neans in vivo, reIeaS| an actjve dru
antibodyrase binkeds thenwghlsdinkei amgasaié}epv@&h razipts OB ﬁﬁ@éﬁdﬁ@ﬁgﬂr dhese

conJugat%%ar%g)t ke%?ggtog)& it%?{a}alﬁj P%%e?%ciu@?lg def16ded ﬁ)sa &t (ﬁ@ch&?gﬂ’mterest

peci one type of tunor;
in an actvedbtig an@ﬂtén&lelaivfd(‘@frekemﬂhé mcgwtehﬂeugi r T lindeet frens of the

anti body The linker is Iea e in the presence .
inventiop ggn l@qj%qxve -ﬁ;fgn gmqy%@yc \égo’fiq 6}@8&1&1@6 ¥rg?tbcsorgpc?uctlve

means zﬂz(«?%l@a&gﬁgﬁﬁ &t% dhthembié@frowﬁ@p@gfﬂ MHesibgi®d i n an

unt cortesponding to a |y dosage of 1 nole/kg
or | ddis erfbelireentls gn athJ@da-ﬁlwg)mW ataoeip@@@m@ntlbody
d W vvh
naving ShER G BBPT e onar LB o oatlF MLATuRERo Rk T Ak e

antlbod}pr Thegkdri€€184vabRAn ki rededse @fthb hﬁn@ir agl)e aavBsdyadipg mgdgate
at least five days. In at_ |least sone 3 WO

retards oZ@f)Wts) 886818 oPE/ WD pEiyigistered in an amount corresponding to a
daily dosage of 1 pmole/kg or less. Preferably, the antibody-drug conjugate retards growth

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

or less (referring to moles of the drug) over a period of at least five days. In at least some
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enbodi nents, the tunor is a human-type tunor in a SC D
nmouse. As an exanple, the SCID nouse can be a
wEBbh7/08659 nouse (avail abl e from Taconi c, Ger nBeCL/U82006/037793
NY). The invention also relates to groups useful for
stabilizing therapeutic agents and markers. The

. stabilizin oups e C ex Lt 174
e G5k EbALs§F0HRB S P AS] SO e AR B e
mouse caiBdeleerB by SENI ivRse {ahaillabieftomd aporsehdrmiantdwn dXY or

non-target tissue. The stabilizin %%Qﬁ%% can serve to

bl ocRhejiyeaténgt alynrelstestp graage Heelerior fabikeneAbdanc 2895
and marl@% "Jthré s&%ﬂ}/iir%eélguﬁ% NELIRRYE tGAlx PR, BLHSH chakfiRe @hd t he

agent or nar , or exanple to increase the
metabolislofl telthdrypeutic taent 0o madien 8y enzyneesdlea mesystee rhgent in blood or

aggregation,  properties of the conpound.. Th
non-tareGaBier AGOUPOUDSA G S6F b 56 SCHTR AgRrt 1 aeent o
marker ap%‘?{nﬁ_g lisd a@gnﬁﬁ@'&gﬂfn?to‘lhe‘fl F!ﬁﬁféi‘(gﬂ shREALBtIcH oLihk A8ENtdr marker,

l'ated or non-formulated form In another aspect,
for exampleeto iimpvenst itersoprbdity 9 thezompoundsd to dgergase] theaggregation

propeﬂiégmﬁggpﬁ@{i ﬂ%&_ﬁa@%&%étg%hﬁ .n%%ca Sro?ii O\ggitl_lgg?eﬁl‘?{gi marker's
stability Buriry) stordfe tnfithed4 FokmluldRdldr rod)formMlete@ fernt.he synbol D

t
Is a drug noiety having pendant to the, backgone
t her doéncihe wepachAhe ipveripamroades rotetersIdreg-Begnd cogpgund
. functio r QL ga%%'f[.n1the group consisting
having agﬁuéﬁﬁﬁ@%ﬁl&gg?@gigéﬁ ary Salmg)'ne, hydr oxyl , sul fhydryl,
car boxyl, al de‘g%éd ,and a (ZQ\Reéone. The synbol Li
represents a s i ? cer where mis an

T frol At Tve p
integer of 0, 1,2, 3, 4, 5, or 6. The synbol X4 ey
represents a nepber sel ected.fromthe group consisting
of protecteg t‘)—v-m-f-Je(rLd femal groups, unprotected

. . p m
reactive functipnal "groups, detectable 25 |abels, a(gj
targeting agents. The synbol L4 represents a linker
menber, and p,i r 1. fs.a noiety that inparts
i ncr eased solxtj |L’£p o‘r—%gif %a‘ged aggregati on
properties to the conjugates. Exanples 4 WO (3)
2007/ 038658 PCT/ US2006/ 037793 of L4 noieties include
substituted al kyl, unsubstituted al kyl, substituted

aryl ,wiépsy BtdyhdboD is a drug moiety having pendant to the backbone

thereof a chemically reactive functional group, said functional group selected from the group

consisting of a primary or secondary amine, hydroxyl, sulfhydryl, carboxyl, aldehyde, and a
ketone.

The symbol L' represents a self-immolative spacer where m is an integer of 0,
1,2,3,4,5,0r6.

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

The symbol L* represents a linker member, and p is 0 or 1. L* is a moiety that

imparts increased solubility or decreased aggregation properties to the conjugates. Examples



aryl, substituted heteroal kyl, or unsubstituted
het eroal kyl, any of which may be straight, branched,
W@er00cHsd6s&x, a positively or negatively char gedP@Erism06/037793
acid polyner, such as polylysine or polyargenine, or
ot her polyners such as pol yethyl ene glycol. 5 The
4 - e c
of L m?ﬁéﬂé’%@ﬁé@u{eesrugstﬁtﬂ{%g ne eﬁ%‘sﬁgﬁed él?}fl {@Stlﬁ?}b\c}gaﬁ {lﬁﬁs&tuted
aryl, sutpétutei h’tserb@ik}deplt widebdtitndeé hetemalktyg ahe ofJWhichenay be straight,
tructure: 10, wher ei Dis a drug
branche ré—wh%appﬁaviﬂgﬁaaﬁgatltvslhqh%rgs%%@r?@ldm@ws% syeh as
; [ uncti onal
PO D o b ary
5 or se’ﬂmrmrmwlsaﬁﬂh@nd ﬂycprcscm linkiets, ad desmabdddhgther herein.
al de % se
Li nk nﬁqe Oglﬁleng} ]éegléxrvelgmnfertéms gp pep 1d%11nfgn%8njuggte og the
structur@ | | nker conprising the structure: 0 HA A ~L2}-H 20
o or HNL3 CH o wherein AA is one or nore nenbers
i ndependently selected fromthe group consisting of
natural am no aci ds_.and unnatural, a-am no acids; 25 c
is an integer froxA-—q? QE—(IL‘?ﬂHjsDa sel f-i nmol ative
l'inker; 5 WD 2007/ 038658 PCT/ US2006/ 037793 L3 is a
spacer group conprising a primary or secondary am ne
10 or a carboxyl functional group; wherein if L3 is
prese‘p% gﬂs 0O and either the amne of L3 forns an
am de bond wi th a pendant carboxyl functional group of
D or the daisoocylg mcheﬂy&xafxmgmen@nt toathe tackbomglthetdoliaa
ne function

chemlca?ly reactlve ﬁmctlonal group, salgl ﬁm%{igrlljd? gl%fup [s)z;elected from the group
consisting of a primary or secondary amine, hydroxyl, thiol, carboxyl, aldehyde, and a
15  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:

) e
et

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

wherein

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

L2 is a self-immolative linker;



5 oisOorl; L4 is a linker nenber, wherein L4 does not
conprise a carboxylic acyl group directly attached to
W0 b@7mBg6es m nus of (AAA),; p is 0 or 1; and XAPCHUS2006/037793
menber selected fromthe group consisting of protected
%O reactive functional groups, unprotected reactive
uncti onal s gr e ]

agents. | % %’ne%g%cﬁg&r%&w ﬁlg S‘Hﬁlaag?ﬁ&oﬁaﬁglgﬁhh@&a

carboxyldongtisgalt @own ricrSe & II3hep1fe®éﬂt awi@ asd eithet ﬂ’reeammé)oﬂﬂ forms

x4~LAHAA L2y \ I'n anot
an amldeebf’@édvlwemend@wéaé&wl Seciangk ok egPﬁél%eecaé 1 pEEsTormgan
amide an{—]k{,l P&dgﬁlr drl‘T;gl RGrctiontd lgg)u?%'f -(L3)--DHo Pcn
erre od 3

i ment, rises an aromatic
5 group Foo ieflamp] e, L3 can conprl se a benzoic acid

Ron- | m ¢ Eng: liirmisgtbes et £ 0 Foilie o carborytic ey

group du%‘éfl%&t&ébﬁ@@tostﬁl: F\Cfeﬁﬁnﬁlﬁg g .foll owing gr OUP 6 WO
07/ 038658 PCT/ uszooe/ 3 HN' ' HVBN Ip -~p Ip

-~ p O Hp\is OREINead ' NH ZOHNC HN -~ A1\ i-NH

X* is a member selected from the group consisting of protected

10 reactive functional groups, unprotected reactive functional groups, detectable labels, and
targeting agents.

In one embodiment, the peptide linker conjugate comprises the following structure:
i
X4~<L4 AA'>——<L2>fC—<L1%D
P [ o m
15 In another embodiment, the peptide linker conjugate comprises the following structure:

X4-<L4>——<AA‘>—N—<L3>-D
p C H [0}

In a preferred embodiment, L2 comprises an aromatic group. For example, L’ can
comprise a benzoic acid group, an aniline group, or an indole group. Non-limiting examples

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



5

10

15

wherein Z is a nenber selected fromO0O, S and NR23, and
wherein R23 is a nenber selected fromH substituted

w@eooanssebst i t uted al kyl, 5 substituted or PCT/US2006/037793
unsubstituted heteroal kyl, and acyl. In preferred
enbodi nents of the peptide linker, (AA),, is a

peptide sequence clgavable by a .E{ot ease expressed in
tunor tissue. A pr8ferred protea is a |lysosomnal
protease. In pre ed enbodi , C is an integer
from2 to 6, oy o=¥'s 2, 3 or34 n certain

enbodi nents, tH& amino acid i (AA" ), located cl osest

to the drug noi e?y is selected fromthe 10 group
consisting of. Ala, Asn, Asp, Ct, Cs, @n, du, 4y,

Ile, Leu, Lys, Phe, Pro, Thr, Trp, Tyr, and
Val. In preferr odi nent s, 'N,),gis a peptide
sequence sel egted; f t he grivsup cornsi sting of

Val -Cit, Val-I#6, Phe-Lys, LgsH Lys, Al a-Lys, Phe-Ct,
Leu-Cit, Ile-Cot, Trp, Ct, Phe-Ala,

Phe- N9-t osyl - Ar g, Phg- NO- ni tro- Ar 94 Phe- Phe- Lys,

D- Phe- Phe- Lys, GQh¥Phe-Lys, LeuHWla-Leu, Il e-Ala-Leu,

Val - Al a-Val , Al a-

-Ala-Leu (S D NO 15 1),

R- Al a- Leu- Al a-Leu QIDNO 2 d dy-Phe-Leu-dy
(SEQ I D NO 3) 3 NnJ particul atl\y joreferred

enbodi ments, ( )C is Val-Cig-nor Val-Lys. In sone
preferred enbodi gents, the peptide |inker, F,
conprises the structure: 7 WO 2007/038658

PCT/ US2006/ 037793 Ka O 11 4 OC AA-N C 124

WHRRSR ZNs B nRRAthet SolstdERéAD, [y MANRE, gidoup consisting of
H, suifa{%t'l tuted al kyl, unsubstituted allaé%l .
vehetrsn RE Uis @dndnehes selegted fromahubsigutsd of vrgupgtituted alkyl,
.. het eroal kyl ' nber i ndependently sel ected
S“bS’“t“t‘?‘f%‘iﬁ“{SHés%‘%t%%gqu‘jéﬁlg?/is?P%S&Hbf substituted al kyl
T Prefisdd dntbiodtnaltkyf the peitidei Itnkere dA ASY, sraopepkiyié sequence
unsubsti tuted heteroal kyl , subsjﬁge ted aryl,
cleavable, Y BSYIFASE ERICHFY 11 UGBSy LeBFeREERPEAPGF, S & lysosomal

protease.ﬁ gg@?&eﬁ%ﬁrﬁ)‘édnﬂ%ﬂ%’, Q3¢ Y inteblr RSt oteibedis 2, 3 or 4. In certain

ocycl oal kyl', ‘unsubsti tuted heterocycl oal kyl,
embodintemlts) germmihdacid WZLQC&’[W@SW@ doganpetyRe s¢elected from the

QUG- NN R, S Cva

Thr, Trp, Tyr, and Val. In preferred embodiments, (AA"). is a peptide sequence selected
from the group consisting of Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-Cit,
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). In
particularly preferred embodiments, (AAN, is Val-Cit or Val-Lys.

In some preferred embodiments, the peptide linker, F, comprises the structure:
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substituted al kyl, unsubstituted al kyl, substituted

het er oal kyl , unsubstituted heteroal kyl, 15 substituted
wa@eop/038sss ubsti t uted aryl, substituted heter oaPgl/S2006/037793

unsubstituted heteroaryl, substituted

het erocycl oal kyl , unsubstituted heterocycl oal kyl; and

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

preferred enbodi nents, -'%(Ll)m CO|ILI¥%i ses the

structure: 20 24 O 4 RRORELCTE N O CNr\1l
R24 R24 R24 14AA) - R24 erein 8 WD 2007/ 038658
PCT/ US2006/ O 21 is a nmenber independently

selected fro he/grojup consisting of H, substituted
al kyl , unsubstituted kyl, substituted heteroal kyl,
and unsubstituted heteroal kyl. In another aspect, the
i nvention pertains to hydrazine |inker conjugates of
the 5 structure: X4 (L4)p-H(L1)mD wherein Dis a
dr ug goiety havi ng pendant to the backbone thereof a
chem"e&i®1y reactive functional group, said function

group sel getjg Qeléc!t&ﬂi*réd‘i@h@g&b{ﬁ cERting loif BY subtlsBingéd alkyl,
_primary or secondary am ne, )édtoxyl , thiol, carboxyl,
unsubstitaied eHytisubsitetehhgteroatkst, and upsyibatitydtheieremiodt i ve
i nker; i R . .
e
of substiGR&BAIEYI, D8sudktitpled bikel, substitead hetewallyh ambusttutah letgealkyl,

substit UL SPSRFuIed 3 GG g PRGBS, SEHOR L G PP
substitutéﬁ@&&ycloalkyl, 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 other preferred embodiments, -F-(Ll)m- comprises the structure:

R24 R24 R%*
K, O |
[l N .
A aa i
24 R24 R24
oy T
¢ ém
wherein



pis O0Oor 1; His a linker conprising the structure:
C(R24)3 R24 RR4 RR4 i 24 O~ Nn, Nna R24 24 OO

WQQoresss88 N ni is an integer froml - 10; nZ2PCHUR004/037793
or 2; each R24 is a menber independently selected from
the group consisting 25 of H, substituted al kyl,

O | B o 5 VR B e g comisin
of H, subbiditddS0A6u33FsidBed hlkils subistitnesd Ietdpoaiklylpand (wadbsiRded N

b "Z Yn3l n4d R24 24 wherein n3 is 0 or 1 with the
eteroalkp;}ovi so that when n3 is 0, n2 is not 0; and 5 n4 is

L, 2oty A B S
5 structurewhere Ris Me or CH2- CH2- NMe2.
X ——(Ly—H—(L"y—D
wherein
D is a drug moiety having pendant to the backbone thereof a
chemically reactive functional group, said function group selected from the group consisting
10  of a primary or secondary amine, hydroxyl, thiol, carboxyl, aldehyde, and a ketone;
L! is a self-immolative linker;
m is an integer selected from 0, 1,2, 3,4, 5, or 6;
X* is a member selected from the group consisting of protected
reactive functional groups, unprotected reactive functional groups, detectable labels, and
15 targeting agents;

L% is a linker member;

pisOorl;
H is a linker comprising the structure:
C(R*)s
R* R24 g2 R
o | A
n 0y
R2 R* o) o)

20
wherein
n; is an integer from 1 — 10;
nyis 0, 1, or 2;
each R** is a member independently selected from the group consisting
25  of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted
heteroalkyl; and



In sone preferred enbodi nents, the substitution on the
phenyl ring is a para 10 substitution. In sone
w@e@esseesl enbodi ments, nl is 2, 3, or 4 or niPCEUS006/037793
n2 is 1. In certain enbodiments, | is a bond. In other
enbodi nents, n3is 0 and n4 is 2. |n various aspects,
t he |nven )] r r‘ges hydrazi ne |inkers, H that can
form a 6% ﬁ@ﬂ%ghékp i ol ative |inker upon
cl eavage, or two 5-nenbergd sel fr#mmol ative [inkers
upon cl eavage, or a singlie 5-nenpered self immolative
i nker upon cl eavage, orl 15 sihgle 7smenbered sel f
i mol ative |inker up ,N - menbered sel f

i mol ative [|inker an nber e @l T i mol ative
l'i nker upon cl eavage. I'n a pflieferrgd egpodi ment, H
conprises a gem nal dinethyl osubsﬂ tuRion. In a

preferred enbodi nent, H conprises the structure:
C(R24)3 24 R24 R24 R24 R24 R4 ORN NN~ jyy ) R24

EZC-AI'- / 8@@%&? R@'f’é g%glr tilg gi'o%%é‘?h%%ﬂén% g?@gnz is not 0; and

rab 4, nore
prefarably &3,is 3, Preferably, each R24 is
i ndependent |y sel ected frg ég? bcertaln
preféﬁﬁ@@ﬁéﬁﬁ%&ﬁﬁﬁﬁpgI“é% ANGRBY1S) ' anrpﬁ @not her

preferred esbedi ment, H conprises the structure: 5
C( R24]j R24B:b40 n, NN 24 241 124 RROR
nl s§is 3. Preperably, each R24 is

I ndepen el ect romCH3 and H In yet other
preferre conprises the structure: 10
Me R240 /

o)

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; is3ormisl.

In certain embodiments, [ is a bond. In other embodiments, n3 is 0 and n4 is 2.

In various aspects, the invention provides hydrazine linkers, H, that can form
a 6-membered self immolative linker upon cleavage, or two 5-membered self immolative
linkers upon cleavage, or a single 5-membered self immolative linker upon cleavage, or a
single 7-membered self immolative linker upon cleavage, or a 5-membered self immolative
linker and a 6-membered self immolative linker upon cleavage.

In a preferred embodiment, H comprises a geminal dimethyl substitution.

In a preferred embodiment, H comprises the structure:

C(R*)
R R24 R24 R R R O

RAR S e e el

4 |
R? R o] o R¥R¥ R

10



MO O\ ~\ N/NR 24 Preferably, each R24
i ndependently an H or a substituted or unsubstituted
w@bkdog3s6s85 | n anot her aspect, the invention pRCT/EEIU86/037793
to hydrazine |inker conjugates of the structure: X4
(L4A) p-H (L1)mD wherein Dis a drug noiety having
pendant to the backbone thereof a 20 chemcally
reactive functional group, said function group
P%efférﬁwye;q i§ DOMdr e REOPRIEANS h Sl 3N Prefofably, padhiRy; ¥s or

secondary ami ne, hydroxyl, thiol, carboxyl ala‘cé}e1
independanily sel¢ctadoivem GH; gnsl B, igerainreioled o8 P(ilm@éPSs 1%4 igrfL

e st e ool rehstes dhofuete s s ect ed
5 fromthe group consisting of protected reactive

functional groups, unprot egt ed reactive functional
groups, detectable IabeCéR snd targetl ng agents; L4

is a l2nker nenber; pi sOor RZang24 R2€o0pri ses the
struct ; q 24 whefle q,is O,
1,2, ach_

of H, s% rﬁ yl, unsubstit ut e%fal
substituted heterwal kyl, and unsdbstituted
heteroal kyl . I'n yet another aspect, the invention
pertains to disulfide |inker conjugates of the

Preferably, n; is 3. Preferably, each Roq is independently selected from CH;z and H.

In yet other preferred embodiments, H comprises the structure:

10
Me
0O | Me
ey
m N
O R24
Preferably, each R** independently an H or a substituted or unsubstituted alkyl.

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

structure:

X —— (L )p=H— (LI —
wherein
D is a drug moiety having pendant to the backbone thereof a
20  chemically reactive functional group, said function group selected from the group consisting
of a primary or secondary amine, hydroxyl, thiol, carboxyl, aldehyde, and a ketone;
L! is a self-immolative linker;

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

11
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structure: X4{(L4)p-J-(L1)nfD 15 wherein Dis a drug

noi ety havi ng pendant to the backbone thereof a
w@h@mossass y reactive functional group, said fuPCr/Us2006/037793

group selected fromthe group consisting of a primry

or secondary am ne, hydroxyl, thiol, carboxyl,

al dehyde, ?ﬁda[ Iglelgl Er.os% ecteld frdnt f}% C%?(Zt!ldj ?dn%ﬁh?Bﬁ%ﬁ%Ecteg,

l'inker; 2 integer se rom

reactive fhnctonaPgrobps, ¥dprotectedreation fnetiond] s odeatdcteblglabels, and

consi sting of protected reactive functional groups,

targeting pgpist ect ed reactive functional groups, detectable

| abel s, apd. .t ' gents; L4 is a linker nenber;
12 WO 200;/ 8?8@%%?{51&5 E@ZO%/ 037793 PisOorl; Jis a
| i nker coppy @ st ygantlhe structure: R24 R24 1'11 S dS
Ka 5 wherein each R24 is a nmenber independently

sel ect ed FromARes BesHPCESnsi sting of H, substituted
al kyl, unsubstituted al kyl, substitutedheteroalkyl,

and unsubRtfityted heteroal kyl; &ach Klis

i ndepende tlﬁsel ected/fromthe gyoup cdopnsi
of H su

subst i juate

substijfuted aryl, unsubstituted Qyﬂz substituted

ryl, unsubstituted heteroaryR,4substituted
ycl oal kyl , unsubstituted heterocycl oal kyl,
M2, NR2'R22, NR21COR22, OCONR21R22, OCOR21,
OR21 erein 15 R21 and R22 are independently
selected fromthe group consisting of H  substituted
al kyl, unsybst | I Ky ubstituted heteroal kyl,
unsubsti t l)"f%&r]e %%’t@ﬁ%&?kél § o &%ﬁ

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

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

heteroalkyl.

In yet another aspect, the invention pertains to disulfide linker conjugates of the

X4—{——(L4)p—J—-(L1)m+D

D is a drug moiety having pendant to the backbone thereof a

structure:

wherein

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;

1! is a self-immolative linker;

m is an integer selected from O, 1,2,3,4,5,or6;

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

1% is a linker member;

12
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substituted aryl, unsubstituted aryl, substituted

heteroaryl, unsubstituted heteroaryl, substituted
whetognsssge | oal kyl and unsubstituted heterocycl pei/kg0p6/e37793

is an integer of 0,1, 2, 3, or 4, and 20 d is an

i nteger of O 1 2, 3, 4, 5, or 6. In various

enbodi nen (I:an conprise one of the follow ng

structure R2 4 N R4 R4 SAS d Ka 13 WO

2007/ 0386 R4 R4 RRAN K d
SAS / mg%ﬁﬁﬁ(&'@&%@ﬁé@g %}%&uctgre R24 111 344 o4

/| 0 dS~~Ka 5 o0or R4 R44 4\'"4d SAS O In
all of the foregoing |inke* gbnjugates, D preferably

is a cytotoxic drug. In ferd ed enpodi ments, D has
a chemcally reactive fugeti grkbf el ected from the
group 10 consisting of a%primry econdary ami ne,

hydr oxyl, sul fhydryl and carboxyl . -limting
exanpl es of preferred drugs, D, include duocarmycins

and duocarnyci n anal ogs and
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

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

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:

13



derivatives, CC-1065, CBI-based duocarnyci n anal ogues,
MCBI - based duocarmyci n anal ogues, CCBI -based
walowmcasssyxi n anal ogues, doxor ubi ci n, doxor ubi cP@I/US2006/037793
conj ugat es, nor phol i no- doxor ubi ci n,
cyanonor phol i no- doxor ubi ci n, dol astati ns,
dol estatin-10, 15 conbretastatin, galicheam cin,
mayt ansi ne, mayt ansi ne anal ogues, 1, auristatin E
auristatin EB (AEB), ,auy,istari‘q EBR (AEFP), nononet hyl
auristatin E (MVAE) R5R benzoyl Wil eric aci d- AE est er
(AEVB), tubulysin or azol e, kpofhil ones,
Paclitaxel, docet opot ecan, rhizoxin,
echi nonyci n, col chic¢ine, vinbl ‘, vi ndesi ne, 14 WD
2007/ 038658 PCT/ US2006/ 037793 estT anust i ne,
cemadoti n, el eutherobin, nethotrexate, nethopterin,
di chl or omet hot r exat &hemsin § jsyloptcir aci |
6- mer capt opuri ne, cytosine arabi nosi de, nel phal an,
| eur osi ne, | eurosideine, actinonycin, daunorubicin,
daunorubi ci n conjugates, mtapaycin mtonycin A
carm nonycin, amnopterin, takl RN,
podophyl | ot oxi n, podophyl |-@toxy'n dgrivatives, 5
et oposi de, etoposidezphgﬁp ate] vincristine, taxol,
taxotere retinoic a® dR"but yeFc~acid, N8 - acetyl
sperm di ne and c¢ t ecig—-In preferred
embodi nent, D is Uogarny d al og or derivative
that conprises a structure: A 7 Ra, NRa R3O0,
-1 1 XEGR5 Rs 10 wherein the ring systemAis a
menber sel ected from substibuted or unsubstituted
aryl, substituted or unsubstituted heteroaryl and
substituted or unsubstituted RAeterocycl oal kyl groups;
E and G are nenbers,j ndependent\ I ed fromH,
substituted or unBubBtitutkétal kyl,|]l substituted or
unsubstituted h kyls.a heleroagpom a single
bond, or 15 E ang”G gbe j oImeé y forma ring system
sel ected from substituted or stituted aryl,
substituted or unsubstituted hetetoaryl and
substituted or unsubstituted heterocycl oal kyl ;

ny

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, 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,

14
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X is a nmenber selected fromO, S and NR23; R23 is a
menmber selected fromH, substituted or unsubstituted
wW@bkdylo3s6ssubst it uted or unsubstituted heteroal RgT/USHNE037793
acyl; 20 R3 is a nenber selected fromthe group
consisting of (= SR', NHR11l and OR', wherein RI11

0O,
[ ! d f th : i i
estramustiy, ST B SR EY P BRI e g ARk Bho e, 5-
fluorouradi€ téeﬁl@%agﬁ%ag%%’%‘ %gﬁé&hé tabdsine el padl iy, lleuroding) dspdsideiss,

' 1'5 WO 20077 PCT/ US2006/ 037793 | tri phosphates,
actinomyeigy daunofub) (. 2RUEorubICE) ORIMEate MU NRIGR 3 Mifogc 2)2,,

. O CHRI2R13 i i i 2 ..
-1 g e e
etoposidetetoposi 8 plidsphitedvigdristing tdxet, itinoterd retdoyd acid biostrictagide” -

or unsubstituted heteroal kyl and substituted or
acetyl speipdipe end caBRfOHIH. wherein R12 and R13 together with

. ' E18)4ti9¢€ that comprises a
PP 4o Al O DR SR Al o B or HORMIRE ot core)
structure:0r unsubstituted heterocycl oal kyl ring system having

from4 to 6 nmenbers, optionally containing two or nore

het er oat ons; R4, /F R5 and R5' are nenbers

sfromthe 10 group consisting

of H, substitutedrakkyl, mhsubstituted al kyl,

substituted aryl ( bstituted Raryl, substituted

het eroaryl, unsubsi 3 R4 Substituted

het er ocycl oal kyl , et er ocycl oal kyl ,

hal ogen, NO2, NR15R16, JNC %NRlSRlG,

OC(O) OR15, C(O R15, <, 'S 6, and

Q(CH2),, N(CH3) 2 wherein 15 n isgan integer froml to

20; R15 and R16 are independently selected fromH, ,

substi t ut . ' td i@fted or

nsubst | ¢ QS RAFEREP NG A S BB sclpeRR oo b ek
unsubstitufegupgll substirgedaoryinsubsttubest ietanoargl ord substithist ior ursslstituted

het eroaryl, substituted or unsubstituted
heterocygleplkyb@iPEPBal kyl , and substituted or unsubstituted

peptidyl, pier€hp Mb@?%d@%&d%ﬁ%%d@ed@r&h H,Rebstituted or

nitrogen atomto 20 which they are attached are
unsubstiod adkd) $upsiitutedend unsnbsigmied detsuesdleyls aheterogiom, a single bond, or

unsubstituted .heterocyel oal ' VA
B and O B iR (b M T o Sy SR O SR AR,
substitutBEbLhirkabaiteied 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;
R? 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,

15
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R6 is a single bond which is either present or absent

and when present R6 and R7 are joined to forma
weyerogsespyl ring; and 25 R7 is CH2-X1 or - CHZPCT/U5196€037793

in said cyclopropyl ring with R6, wherein X1 is a

| eavi ng group, wherein at |east one of R11, R12, R13,

L Oy R I L
SR!2 andi'g&Rggﬂigle: 16 WD 2007/ 038658 PCT/ US2006/ 037793 Ra R

5> R-R3 Rai NRa 1x 2z R51 R5 wherein Zis a
menbér whishected from 0, S and NR23 wherein 5 R23 is a

menber selectad from H. substi. ' ed
al kyl, stbstl rdfdd of® @ﬁgﬂ%ﬁstlwﬁ%gﬁlgﬁgf%gﬁE{?ﬁjﬁand
substituté€ ¥ unststitgtedalk sl bstistitugddad vakubstiRikaslidtérohlkgl dndwebstituted or

al kyl, O R8, .,or R8, wherein R8 is a nenber :
unsubsu@éqd&rlea%m greed %%@a@h@twwth@ml%wgtqrpa@ea atopipwhich

e
ring systémdavidg faumbd to 6 wicatbeny, optitmalip sonthinirepvel deyhorahdteroatoms;

substi tut %C{ , %{4’, lf{@ Sagg ?{ts’l grg tmee(rjnbre]:rest igcrle%)aelrlgé/rltfy S%Pegted 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(O)RP, OC(O)NRR'S,
OC(0)OR', C(O)R", SR', OR'?, CR"*=NR'¢, and O(CH,),N(CH;),

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, 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;

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,

wherein at least one of R'', R'>, RE, R" or R links said drug to LLif

present, or to F, H, or J.

In a preferred embodiment, D has the structure:

16



R2 is H substituted al kyl or unsubstituted | ower
al kyl; wherein at |east one of Rl1l, R12, R13, R15 or
WRI®7/0888k$ said drug to L', if 15 present, orPeDUS0064)37793
or J. In a preferred enbodi nent of the above, R2 is an
unsubstituted |ower alkyl. In another preferred
enbodi ment, D has the _structure: R2 R2" R, R R6 R7
RB R4, RA ~~\ x z R/ RS+ R 17 WO 2007/038658
PCT/ US2006/ 037793 wherein Z is a nmenber selected from
0, S and NR23 wher @iN 3 ds a nenber selected from
H, substituted or uns iRuteg alkyl, 5 substituted
or unsubstituted hete v+~ and aﬁ‘gyl Rl is H,
substituted or undubst | ower IkyI C(O RS, or
C02R8, wherein R8 is a nember N eR%rom NROR10
and OR9, in which RO and Rl f @rs i ndependently
sel ected fromH, substitugéd ol Hast ituted
al kyl and substituted or unsubstltu ed eteroal kyl; R
is H substituted or unsubstituted Rbwer alkyl, or
C(OR8, wherein R8 is a nenber selected from NR9R10
and M n which RO and R10 are rrerrbers i ndependent |y
sel ect ed Zroantdmisybstdtddred 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 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, RP or R'® links said drug to LLif
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:

R
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15 unsubstituted al kyl and substituted or

unsubstituted heteroalkyl; R2 is H or substituted or
wae@assess ut ed | ower al kyl or unsubstituted  PCT/US2006/037793

het er oal kyl or cyano or al koxy; and R2'" is H, or

substit ut ed or unsubstituted | ower al kyl or

unsubstituﬁ het eroal kyl, 20 wherein at |east one of

R 1° hetfifi3  R15 or R 6 |inks said drug to L', if

present, E'iséﬁeﬁbeﬂ'ﬁel&ied]frodlm,@dndNRzp he foregoing

| i nker conjugate structures, L4 preferably conprises a

non-eheteinc noi ety. L4 preferably increases solubility

of the Cognggg?ngﬁgg)%?&&?ﬂoﬁﬁ{ tsﬂﬁstltgté Bpmﬂpﬁﬂﬁmd alkyl,

l acking L ecreases ’‘ag rega on o

. substitutSdSRALIt i RSedaRpedldl, titd 4038 conpound lacking L4. In a

f d enbodi t, L4
Ol ycol Bl Gtk usiausd ey egq(iwt@héezv %ﬁcyﬁ@&ener@ozw
wherein gg%éaql{x&hbgr%le%@ﬁghFNRng at units, or 2-6

units or, nore preferably, 4 repeat units. In
yet anehikr aspect, the invention provides a cytotoxic

o oo, 3B cermoun Ml B el e AR
unsubstnﬁgg/ Hﬁ%gﬁ)@él@%&ﬁ%@ orﬁﬁ?ﬁﬂsﬂﬁ@eﬂleﬂﬂbﬂﬁﬂl wherein the

represents a self-imolative spacer whe
| S an RégeH pfbstitutad orunsgbstigitedslowgy alkyl, qyﬁ@(@%byyherem

e nber ected fromthe group
R-lsanﬁgﬁﬁfgiﬁﬁgq%Fn rotected reactive functional groups,
unpr ¢4 e6iced reactive functional gr oups det ect abl e

| abel s, ang targeting agents. The s represen
a |inker gﬁ%‘éR% A FCLCES @d?ﬂeni‘:’nﬂ&’ée egteg gt %F u(ﬁe%i ot

unsubstlfu%aaﬁﬁ)? ahd g{b%ﬁﬁ\h‘?é?l SRk H’ertergﬁﬁ 1‘335 ed aggregation

e conj ugates. of L4 noieties
i ncI ude SlRﬁsi Htmttwﬁstahteyllor uummstedtlwacallaﬂk:yllmsubstltuted

substituted a& unsubstituted 10 aryl, substituted
heteroallgd pp FY7EPIY pLkO aflsubst i t ut ed heteroalkyl any of

whi ch may pBg; $f baktitutedsraneiedutal lo%éﬁhllk?l, ordunsubstituted
positively or Regatively charged am no acid pol yrer,

heteroallsich as ponIyS|ne or pol yargeni ne, or other polyners

such as eth I l1, pBhg13s | 1.
oo ST HERT P R R R R oL i

present, 876 F, of okhe peptidyl, hydrozone, and disulfide |inkers
descr’i bed her ei n. Cleavable linkers include 15 those

that can be selectively cleaved by a chem cal or

bi ol qgl,G3k 1RIO%ES e MM RN ool SBYBREes, L! preferably comprises a
non-cyclic moiety. L* preferably increases solubility of the compound as compared to the
compound lacking L* and/or L decreases aggregation of the compound as compared to the
compound lacking L*. In a preferred embodiment, L* comprises a polyethylene glycol
moiety. The polyethylene glycol moiety can contain, for example, 3-12 repeat units, or 2-6
repeat units or, more preferably, 4 repeat units.

In yet another aspect, the invention provides a cytotoxic drug-ligand

compound having a structure according to the following formula:

18



separate the drug, D, from X4. The synbol D
represents a drug having the followng formula: R2 RZ
WOR2007M8868R6 R3 Ra, N \ Ra X z/ R5, R5 wherei PCHUS2Ud6/E37793
are nmenbers independently selected from0O, S and 20
NR23; R23 is a nenber selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted
het er oal kyl , and F)p—@—ip(ajg-ﬁ.‘ubst ituted or
unsubstituted | ower alkyl, C(O/R8, or CO2R8, R' is H,
substituted or unsubstituted | ower alkyl, or C(O RS,
19 Wehesdvihe3pebel IPatpigsaivssdiirmoalativihwaesrivirge gls gn
. r,selected from NRORLO and OR9 and RO and RO
integer Ogﬁ’gﬁ‘r‘?%r?‘r’ozgésoﬁ ﬁdependent ly selected fromH, substituted

or umsybehbslu‘edp@bdayd a mrhbstisesdciddufienl thergroup consisting of
unsubstituted heteroal kyl; R2 i,s H or substitut edbf)r
5 protected ipgeibtiieciional revRss u%HrR{?P’feé FeagHEyBeeiiqna ghpups; detectable

labels, a@cﬁ%ﬁeﬁ?é?é&!&ts‘?r cyano or al koxy; R2' is H, or

or unsubstituted |ower alkyl or _ )
unsuli3tisymbeld.’ rpeemoead kylter niRBnties and pasber 1s &f ismaiety that

) fromthe grou i Sti f. SR', NHR' d
imparts iRt HORD I PEIG bR R gg PReR g/ PR S0gpetlp: Pramples
of L* mogﬁéé :ir?éi&dé%ueg‘ﬁu'féed SIS Lihsubk el L, subQituies uBs hirdstbsiguted

substituted heteroal kyl, unsubstituted )
10 aryl, subkatted datekaalkyl dirphosstititessheterppliplh srsppiaviish may pe straight,

O R.2R13, . OR12. .. . P
AN T TN e e i
polylysirﬁ%lé?h podlgdnidt, 8f Gthempddanersisncepaniiertiishestymtt ed from
H, subs_t tuted or unsubstituted al I%I , .substit ulte (?[
uns ubldeisymbeldQ ﬁ@%f@?eéh‘i‘%’yqleaé{ﬁﬁleé\’:‘g%rtl ¢lijding, buj pot limited to, any

of the pe#)ﬁéylg Iﬁ{?c&r&%n%garﬁlré{éulga@ﬁﬁﬂpd%ﬁ{}%ﬁﬁ.gde‘agﬁl@ Bhkdd fdelude

rogen” or carbon atomto :
15  those that can be selectively cleaved by a chemical or biological process and upon cleavage

separate the drug, D!, from X*.

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

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

substituted or unsubstituted heteroalkyl, and acyl;
R! is H, substituted or unsubstituted lower alkyl, C(O)R®, or CO.R®,
R' is H, substituted or unsubstituted lower alkyl, or C(O)R®,
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15 they are attached are optionally joined to forma
substituted or unsubstituted heterocycl oal kyl ring

W@ ymUesacksavi ng from4 to 6 nmenbers, optional | yPCT/US2006/037793
containing two or nore heteroatons; wherein at |east
one of R', R12 and R13links said drug to L', if

B esent oieBEdRt s ARETMEABTEL GRE | Bdk RETL A Al Ry Bhd R
are mem‘ﬂ)éi’é ﬂﬁ@pérﬂeﬁtgf SR RRIVE R BY, Qstittbdek urdtishtiied slk@dHadX1 or

- Joined in said cycl opropyl ring wth R6,
substltutmrbmsubSXtutﬁerhe&erbdh)oll; ng group, R4, R4', R5 and R5' are

(r:ng ggle ;ts i Ingd bsfﬁ &Q%Q%%PS(%@? oF %%ﬁgit{(ﬁﬁgmobﬂez &}3@? P%r%ggstituted

heteroalkdl Byyd:yan§@b§m(bi}ut ed aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroar

subst i t ut BJ inBs eF pbsEpisd opynsubstifsisdde et alkd or uhiubstituted
het er ocycl oal kyl, hal ogen, NO2, NR 5R16, NC(O) R15,

O NR 5R16, OC( O ORL5, (O RL5, SR 5, ORIS, ;
CR15=NR 6 R’ saimEnGtiXelehiRA4RDS thetgrow consistisg aﬁSRnIMLjBr and

f to 20;. 30 6 i
OR'!, whe B8 ot ATpGHEE cletRL PP Re graip copmanTaatEr gt adfioapd gt
unsubstltﬁltétasatllbll uheditted H&%fbtaﬁ@y'l tdﬁ%@&uhﬁécﬁlﬁ&@blﬂkg dpubsihatesit ed
unsubsti t ut WO 2007/ 0386 19 13
wiphospHRGE 1S2006NBIRIHS ORI mf@m} R SR Pt LEEYCHR R,

SR and#e}:{QF{O 1y|1%3]?%351{1!z gﬁb 4 . (%i%lgdérg Hhe u;gendgnt ielecteg from

H, substiRg&d bﬂwsubmﬁé@alﬁylmsaﬁmem&n&mmw hasérohikyhend substituted
nitrogen atomtq they are attached ar g
or unsubgseicd kel yherenad bR Gp RtaEr SR RLITIBAN GF Corbon atom to which

they are %@%&Qﬁ&{e 8%&81?%1%3@?1@&: fbc%%oaaguﬁ% tufell BPuSNBERMA R Ry cloalkyl

opti1 ona Yy cont al ni ng two or nore
ring systemhetmpdanodss 6 arthbiedy opmmlaﬂg Eomamlngtd\@pﬁnnanﬂibtﬁmatomS;

sel ected from un ubsti tuted al,kyl, e|
| east one V@Fr%a cqghone @éﬁ n}g RS %&Eﬁ—%‘; ’Nﬁgﬂgzéf
tb t anot her aspect, the invention pertains to
presen I'f:tal)r(?raceutl cal formul ations. 10 Such formul ations
typical l'y Pcom)smgl@ band sjichga eisher pugsenirrd absent pred when present
nvent i %al |y acceptable carrier.

R®and R(ﬁr%Jtol“fegq%?%]rf{ Wgr()péslﬁ'eg'?lgtl e i nvention pertains to

met hods ofR7ysCHg-X'he —CEDnjdigslie sednpelupapybiing With R,
i nvention. For exanple, the invention provides a
wherein et hod of

X! is a leaving group,

heteroal

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'S, NC(O)RIS, OC(O)NR" RS,
OC(O)OR'S, C(O)R'?, SR¥, ORY, CR"*=NR'¢, and O(CH,),NR*'R? 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,

20



10

15

20

25

30

killing a cell, wherein a conjugate conpound of the
invention is admnistered to the cell an 15 anpunt
wa@ edof7jozsesmit to kill the cell. In a preferred PCT/US2006/037793
enbodi nent, the cell is a tunor cell. In another
enbodi nent, the invention provides a nethod of

.. retarding. or  stoppi h. owt h of. a nor._ 1N
o 8 Gt F PRI S Bl B BREBBy
substxtutéd"éfﬁﬂish@éﬁtut@d p@stay NiviHeRIER taad RiBtopeibEewith a1 rﬁﬁf@g.ﬁﬁtatom to
ficient to retard or stop growth of the tunor.

which the'x ht@raﬁaslpaelcﬁr@ Optamalémoat@déo foveh opjbeduteder uﬂﬁé‘)smwﬂt i on

neterocy ety g REBEMbIRE BB sElon B Bib Fop i gy more

heteroatd¥@q}- | i m ting and non-exhaustive enbodi ments of the

pr ésent inventjon ajre described 25 with refe ence t
the fol | oA dRER NGS m‘i]fd’ﬁn%enﬁ@ts?lé?te%%f QB Wy ﬁ‘H@d 6‘%“
the present invention, reference will be made to the
fol l owi ng Detail ed Descrlptlon which is to be rgag

i n associ athienein ai Ibhstbh@ofﬂ&cdﬁp,&hsyaudq{d FMGHS,NR R

wh 1 . t
LT MR T i T
Such foridtRAdYy Jﬁi{all‘lg coft 15@@5&1]ug%t@cpo§l\ﬁ6uﬁ<ﬂ‘ bf hedyvedfit®and a

conj ugat of a 30 conjugation buffer alone (vehicle);
pharmacEmIMDyae@pﬁdb%%BerPCT/ US2006/ 037793 FIG 2 is a graph

of c t unor olune over ]
i th 03 sdutagrtes Ut B yp o 5nRaRe
conj ugat@ QBin‘pr@ﬁc% dTth@in®€itjor g &bt @Antpld, tlerinadmion p(rM&diEscd rethod of
3 is a graph of changes in tumor voluyne over ti

killing afcelﬂ WA BINAPBIISAetRMPATRGLR{She HYYBRHRNSS 8 m%st?@g&%‘s cell an
1. 1

amount %u(%ﬁélgxgﬂ tg?{gltri] 'ggg;%)('{v g‘Lé‘ Eﬁeﬁ?fyd% Qm‘i’elrné acgé: gér]lalg gﬁglheﬁ%edy n

another mb@ﬁtneﬁh &[Bgﬁvmnen pravides faonetho el rdtas.’enig o ttoppieg theggowth of

anmount s |sowﬁ$e control antlbod Bug}co& ugat e
a tumor ¥y a By @Qe?P'PJSﬂ TP Coppigate Cev’@m‘% “HEME Ps a
9 e%RB tl?é BRAY aerh 8l sGifRREEI0Q¥EId br Biib LB dased
adminis F var? oﬁljéséyalo am)fjnt s of a aPSI\/AﬁQ;)n% body- dr ug
conjugate or a conJugatlon buf fer al one (vehicle);
FI G i S a_qgraph h
t1 e, ST o PR ltaeh gREA0Ror B o Flop B WP E¥ffrent from
review of @hd/dRaiRid 24&ip1s8 befowr. M ce dosed with an isotype
control antibody-drug conjugate, a aPSMVA
anti body-drug conjugate, or a conjugation buffer al one
(veni cle): BRifr DRARPTIRRE PHEIIRA t uror
vol une ove avi ng an |n|t|aI 15
Nveliagend mnhtonve)dham\/eémb&ﬁrmnﬁ of tler prejeotindog e ang tdesceibed

aPSVA ant i hody-dr u con
with reference to the fo?lovxy ing drawings. Iga?better understanding of the present

and

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

in association with the accompanying drawings, wherein:

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

conjugation buffer alone (vehicle),
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or a conjugation buffer alone (vehicle); FIG 8 is a
graph conparing changes in tunor volune over tine for

wore@e/oskssed with an isotype control and toxi nPENUB19061437793
conjugates; and FIG 9 is a graph conparing changes in
body wei ght over time for mce dosed with an 20

cqnt and oxi n-anti bod t .
el R AL BSR4 SR AR By
amounts %?a AP SNBL dniy. d?Ld?ug cdMj@aate 6&!‘ d%hﬁ;égﬂo@b@ﬁﬁér%ne (v8ia€le);
refers to t-butyl oxycarbonyl " refers to
Fiy.< sprapapyfchehghsna binsor voludiszqver timedar mweivzcﬁ(wth Agrious
amounts %g%%so%&agpglptgoltag¥1l)ody-c?rug Egnj 1t1§ated Brca{] (|>00r1519g ation %uﬁ‘er z?lgne
(vehicle)2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none. 22 WO
5007/ 038658 PCT/ US2006/ 037793 DI PEA is
FHEH %tsmrgiplyh oft basly i ghs chamgpaver imefoymige dasedyyith Yajioshe

amounts ﬁf a ggﬁg{e %1 Fol anfindt e&gg Qgﬁ%éz’&} 1 L5 8gatidNuttbSalone

or mam
(Vehlcle)N-[[(dl nmet hyI am no) 1H1,2,3-triazolo[4,5-b] pyridin-I-
F%Q;] nmet hyl ene - WNL t hanam, ni
xR BB g gaéve%mag%nﬁsfle%ﬂwlh@nous

amountsgﬁg‘ g@%s %wlﬁ&ﬁéﬁﬁg Bhudfle ENPYITRIdaGih buere! 88¥E3Bhisle),;

FIG(Bisdi greptoyf el gein npydr)voﬁnm byelr ciarel 6ot timbrienavibh@ aAgnitial
used herein, "FMOC " refers

average QAT uemmfr?é@wmo’xfmws <5‘ﬁ§ﬁd with g foppe gyl gntibpdy-drag
conjugatg? d &%@I}?l?.hz}/rl bod (géyré%tql&%az Lpra éﬂ%gaﬁbﬁ buffer alone (vehicle);

['euci ne.
FIGABA'a gﬁﬁl@bﬁcﬁang@an azracn thﬂmmr ctlnm; If(lii‘ tumo s h@E@g an initial

refers to pol yethyl ene coI " P\VB, " fe
average g,lg}oav py@éﬁggq for mqe% sed wigh @pﬂs‘?S{\/Eﬁ t1body drug conjugate

ora conﬁlgatlt[o%%tf%k TR B! vor de.

FIG. 8 is a graph comparing changes in tumor volume over time for mice dosed with
an isotype control and toxin-antibody conjugates; and
FIG. 9 is a graph comparing changes in body weight over time for mice dosed with an

isotype control and toxin-antibody conjugates.

DETAILED DESCRIPTION OF THE INVENTION

Abbreviations

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

“Boc,” refers to ¢-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.
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group.

label.

The abbreviation "TBSO " refers to
t-butyldinethylsilyl ether. As used herein, "TEA"

WO efoen3ses® triethylamne. 20 "TFA " refers to PCT/US2006/037793

trifluororoacetic acid. The synbol "Q refers to a
t herapeutic agent, diagnostic agent or detectable
.ons Unl ess defined otherw se, all

| ab f.
tgcﬁhnéﬁ I%ﬁf&sog&qpé/}ﬁﬂiw??n&m?er ns used herein generally

hav e«“DiiTeA S (T8l e dinidiigy|@byleadiamine under st ood by one
of ordinary skill in the art to which this invention

bel on@BF”Ge%]@ruaﬂlbyttomﬁ]@%onencl ature used herein and

t he I@ﬁgﬂga Sq@g ool H)Eﬁ cell culture, nolecular
genetics, organic C ems y and nucleic acid chem stry
and “HNIFU ik Z\Et (@medﬁﬁmncb)eﬁ—l-béd Dwicape[4,hddeyrideh-l -

known and co nly yed in the art 0 St.andard .
t echni que¥ I]H\’ang}) bl\#%Ft?“ {qtiaqnamipipey higy %ﬁ}?ffoaghate N-oxide
synt ?S,%séd h&@fﬁe&@ls&%’oop@z’yf%ﬁés&ts LS aEA RS aldNEl caveable

purification steps are pérforned according to the
manuf acturer's specifications. 23 WO 2007/038658

gener BP0y ek ot agebr goRy o BRI ERRSRE " het hods
in thg \ﬁéd h@ef, VRWVIOS rf8H & flubeheihetiggsxycat@dnyl.

gener al | Sanbrook et al. MOLECULAR CLONING A
LAB > jvligAp 9-Deprenylmethogoprtosyld Spring Har bor

Labor, ¥ rbor, N.Y., whichis
[ ncorg[tOo Mt ésgﬁ 2‘%?& }ﬁgﬁé’%@%r €nce), which are provi ded

5 t hrpegheuéucide. s document. The nonencl at ure used

herei n and the | abor at o’&‘%ﬁ’ﬁ roced&:r es in analytical

cheni SABA” 15 tRgaRREIRAPERINS 4% descri bed bel ow are
t hos e K PYv&RMenE nly enployed in the art.
St anS)Er@g eif%rchnWE Qlen é:lgrr%ggl fications thereof, are
used “PHMB ”cﬁemtcahrcemnthm}dﬁszﬁnd chenical anal yses.

The t, ent " intended to nean a
con‘poﬁlrﬁg ers%ﬁé&f %‘?@g on‘ﬁnguori ‘therapeutically
ef f eqme\éeb@mueh “TBROJUGRSs @ rdrSfldiadtielydptet.i
effect on a manmal . For treating carcinomas, it is
desi rﬁeﬁﬂsédhhr@tn {hEAY hisfeapleuriehyagéng al so be capabl e
of en ’n%férg?o trffﬁ'lr E)%acggé %CIdThe term"cytotoxin" is
i nten dto erapeuti c agent having the

desi rag s@ﬁﬂbeBTQ’Ofefdire ltm@thegapantmegenm diagaortieragemlor detectable
Cytotoxic neans that the agent arrests the 15 growth
of, or kills the cells. Exenplary cytotoxins include,
by way of exanple and not limtation, conbretastatins,
duocarnyci ns, the CC- 1065 anti-tunor antibiotics,

Definitiaums hr acycl i nes, and rel ated conpounds. O her

l?r%tes%td%)ﬁingcf otitlgrcvlfiged ) ch?mlcgl nﬁ sb1ent1f': 7 {0 glseidths’erein generally have

the same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. Generally, the nomenclature used herein and the laboratory procedures in

cell culture, molecular genetics, organic chemistry and nucleic acid chemistry and

hybridization described below are those well known and commonly employed in the art.

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

reactions and purification steps are performed according to the manufacturer's specifications.
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anal ogues, calicheanycins, doxirubicin and

mayt ansi noi ds. The term "prodrug"” and the term "drug
w@owjnsgate” are used herein 20 interchangeabl ypCBUS1906/037793

refer to a conmpound that is relatively innocuous to

cells while still in the conjugated forn1but which is

e R PSR, B ARl T 2Lt A s
in the art! a%dtvﬂﬁ‘o&rg?ﬁérm fe¥er&ced Ao 8bns 8y, Samgﬂﬁ)kte‘? &WW@E&R i's

intended tTo mean a conpotnd uséful in
CLONING: HalrRsRaTDR M A0iAdf 2d edvdi 389 Cobd ﬁmngﬂd@nb@aLabmﬁdmer,

for,.e nosi s ressl
cold sorikPEREER T3 PHETF RRpBioctEERbER Gy BirPongslo b 4 Blovided
throughoRikEdoRuMER. dRBSbARNEER §iel SieteirPind thellAoRASE ipgocedures in
agents."” The term "sel ective" as used_ in caonnection

analytlcalwlmmetmz@nﬁm&@nmS@atha@@dwah%i beloyy arerthese el bkpgwir aide
V. Of. t e
commonﬁ&;@l%ﬁedﬁﬁ glgzv%t eﬁg?cialrcﬁ] k:(e%flmﬂgéfé&%; aé&lrf]igﬁt?cﬁ{sglg é&&a&etutg&l for
chemicalS@rﬂtkﬁmand)ﬁhmnad@nalg’sd;s 30 The ternms "tar get i ng
oup" and "target;i.n are inten
ey e e AeT) ADHETED ‘e ¢ CORBOGRLthE WIgT dipe in 2
i RCGHN §88tfe@on adftandfal. F

therapeu’té%élfe(t;%%@% PCT /( %)%(gd&ggé %g%%gﬂdnipreaer) %o gat a? get o
treating caedihomdsoit iedeairpble that the thprepéticagentpésodfe aapaile ot ent¢ringrthe

2) is preferentially activated at a target tissue,

or exanple a tunor. The targeting group or targeting
agentrhe &im "BftotoxsdTek lintBiled ¢slh@an Witiegdbeltic hg¥nehakenlg the
i ncl ude both non-peptides and peptides. The targeti ng
desired efffeeiqf betng catotexipo %nﬁ%kﬁeﬂﬁo@ﬂ@{)ﬂxéc mggischati thf‘c@g?abérfests the

r D

growth FAEEIEE s, ERERRIFY chBRTREHuag ol AT ecBhple god no

limitatioh Qfoﬁﬁbrethﬂatﬁlsmwfcm}eﬂms thetanciil ﬂﬁfnﬁntﬁfuntdlrannbmﬁe:‘nt
i nvention, the tar tlngmgrou ant i bod

anthracyglmqsb%@yrela‘fefi &@W@H’t‘n 15%11139 € Wﬁaaxﬁﬁapcm and its
n ns "RADG agnment The term
analogud éih? H%ﬁg tive g%gglg}m%}g?%%léi a bifunctional
cheniTha rtemﬁipmd,tug tamaltthe tormd peigl conpyizated west used hgreini nki ng

Il etles
iterchargSpr S e rhstonumed Ui Rk e BN Sepsnge st in
the conj¥aRATbEN Biit ﬁtﬂ@lﬂs&@%@ﬁﬁél% dsgpdddab |awaﬁﬁwas11dgﬁ@u$ac@morm by
noiety if the bond to the first noiety is cleaved. The
conditionse £, ereneast kapited Walh or indhg proximBRtdrefeHSa i ety
haV| 19 3, de [rfa?fte%bg 1nte%ﬁ¥cﬂo%éan°arco‘hgﬁ)§hg e BRBE L Y-
term "cl'eavea rou I's I nt to nean a

characteﬂ@&t@h}bf tuiadrs bﬁotlhexsmadhlcﬁ dondltIfhﬁ, fot examite, efiggnakbis yprogression of
"cl eaveabl e group” '

al Lows for act ion of the rker
a tumor, g AEY QPG RO Seranied BY (TS g PRk e aR Bired g et of
“dlagnosftf'o%'géﬁtg‘.e rest of the conjugate. Operatively defi ned,

target ce

The term "selective" as used in connection with enzymatic cleavage means
that the rate of rate of cleavage of the linker moiety is greater than the rate of cleavage of a
peptide having a random sequence of amino acids.

The terms "targeting group" and “targeting agent” are intended to mean a

moiety that is (1) able to direct the entity to which it is attached (e.g., therapeutic agent or
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the linker is preferably cleaved in vivo by the

bi ol ogi cal environnent. The cl eavage nmay cone from
W@eop7/088868ss Wi thout limitation, e.g., enzynmatPCI/US2006/037793

reductive, pH, etc. Preferably, the cleaveable group

'S selected so that activation occurs at the desired

markerf’gota fo??Xar}/l\'hle h 20 cﬁfann;ggggﬁu or 8?11 @2 Hégg%tegﬁally

activatedat attargé’cftls&lel; for @f(amplb @rtﬁﬂﬁﬁﬂt Tige tafpletifn g@up BRt@Iting agent can
activit Such cl eavage nmay be enzymatic and exenp

be a smalh malequics #ihich 13 ndended ’@C]glﬁlé Gptd nopdicotdesfad mmdeamTh@y
ta1get1ng%r5{g3 a%%pb%' gﬁ%c?grﬂgl??lgg i\g [ncﬁﬁlgs sa\%ﬁzﬂ%l@s n«?ctt{ﬂg 61'l=:ceptors

ligand fberenmptus protetiisesuth akBS A, Mhibodiet,ad sd égtie dn@fpre‘ﬂeﬂad/ age

rate hancenment s not criti caI to the, inpnvention
embodipyegt %fftﬂeaur&%vam%t%%eésrg&i%e@% fSeAny qnﬂkﬁysoraan@wha%

n s
e e e R L M G
admi nilse reami"ead-inmosliatipe sifagerd md:fyrsato albéasqtloablmhtnr%@Q/m01ety
nol.ecu t hat eC| fi
that is gt S (vpleh 7 Ring EL st BR0i 64 T Rphye Gbarte
molecureeﬂfﬁ@§@f-hmrﬁbllﬁﬁ¢er sph6or 9P BRI §pSIRARHHEI SeParatil fRNB second
nding site on a target cell or tissue. Exanples of
moiety }fltb%\h%néi tp g firgemaisty isstfaked. and fragments thereof 30
(e.g e P
enzy ngg@‘iegﬁgﬁt’%qulg@k la%'g ??rgé(necfr%gl td {n%?rpg g')é) e{}%ﬁgﬁﬁ’é ) detectable
physicaROOAREH DB XTI/ USZOO6/ 037793 b| ol ogi ¢ response

nDdlf rs .g., jnterleuykjns, interferons,
eryt hi 6‘%‘?’?’]%“36{’16@6‘?‘8%?95 méffradﬁ%roammga gichibthay is unstable i
vivo. Pﬁ?&ﬁbl?@hé"‘@léﬁ@%ﬁa g8} ﬁﬂWﬂ%f‘a@ivﬁgbrﬂ& tﬁé ﬁﬁﬂ?e’ﬂb? therapeutic
theredf. The terns drazi ne |inker
agent by gleh¥ing fhel harkergpr iag@ntémrméwlrﬁsi loé the canjelgatse @peratively defined,

L nt er changeabl vy, her.ei rns. ref | i nker
the lmkﬁrols g{%(;fer@ﬁlgtc?eav%d i3 Vivo WaWS Elcﬁﬁgl%a ggwmweélﬁ Jfg%(gﬁavgge May
come fr8hi drly précepHwvitidut linliaden, g0 s zﬁlhhci aéduefivé, 9RK kicOPréreehbly,

formone or nore rings, The drazi ne m)lety S

the cleayepplegnonp istsslegted yol thap @ﬁ@/amﬁ@ ﬁC(‘&l{& 3 dlrpodpsirgghpite of action, which
on e £535 PO PSR! BRI QU 5P LR0or
therapetitér avtioy dr mackeeadtivityeSuclacleatage nixe beeﬁﬁlyrhanocbelslcaxeﬂnplaw e

[.i r of the current, i nvention ause f this
enzymafigh]EAeEabIE Srogbt ads BT B A ERGSE seaueries gt phd

with a na{drmeamﬁmea 8t d RyBZh QfatlthAK b0 terminis WPEE §fker. While the
; qélram ne |inker" refers to hydrazi ne-contai ni ng
egree

eagarateayhendement iy apf cru;nahtoeth@ hevengféoni, predayreddi expmples of

cleaveaﬁlgglgl%(?l(g Are tﬁgslef% ml%ﬁaé ’l%a\r's\% Pg P(g’gr?g ﬂs::cll € lqllez gré)lélgsn are cleaved
in the bidboti 8tredh k24 KduirSoff danniFRAReY, sl dprefé@dblmneaﬁst AhJRB Y.
be descrlbed as a five nenber ed hydrazone |inker or a

b eEm hijeandz gieend jryKeeleculs thphgpecidically Binds aerebetively
assomat?% ?{e T @%(eﬁ lxxgl!fxearrec 9} eé’n%%olflx gét?ﬁﬁlﬂg%ti J)In&ﬁér binding

ra2|n al ni ng ar
site on 4 tagdet celbmisauec Eamtgples of Bgaids inchlestibodics #nd fragments thereof

(e.g., a monoclonal antibody or fragment thereof), enzymes (e.g., fibrinolytic enzymes),
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shift in pH, wll undergo a cyclization reaction and
formone or nore 6-nmenbered rings. This six nenbered

wo povRes86smy sim | arly be described as a si x- TeP@OEUSH06/037793
hydrazone |inker or a 6-nenbered hydrazone |inker. 20
The term "cyclization reaction,” when referring to the

ot B, PRI, MR B o LS,

s‘umula‘[ﬁhgrﬂau’ﬁ@rs?|’}b@pﬂld@i| Hor@bes, aﬁd‘@mt@é@«b[rﬁiﬁﬁgoﬁagﬁﬁentd”tﬁereof
drug-ligand conplex. This rate can be measur

situ Tlaaﬁermsé‘hYér@ﬁaﬁP dinker” WA nsehfcyickizse hydging g@%}@foﬁre used
: e (0)
e e REIUES 5 LALR TA 4 Bon g
conditioh/¥ueh ahasigédb b, waburhder g mcycﬂnzalmcfrﬂleadtmnangb Gérymare opfmore

am no acid resjdues. The
rings. The hydkariae moicty RV 18R %Oﬁh%l @ergr E@Wd%%%’@em
can o<301i"lmfo§'l +1f1 lg'tﬂou hemiabn Wlt‘ﬂeatke%orféfgr@uﬁ&f the $P et ITherefore,

natura occu ring amno acid, as as to
the termrigduazahd inkec caur alsabe aaeil no dessiible ﬁmllylm@ thgepirrent invention

naturally o rring am no .ac pol ynmer. These
becausetogﬂ%c%vglgloé’%83‘33@509%‘@051@%111“%‘31| body." 30 The term
am NPheAeint ™ fiveemembele@ haiatindlinkerd @€ Gﬁ-lfndﬂg)eﬁddldlydrazme
nthetic amno acids, as well as amno acid analo

linker” rafeds torhiyidenzinstapnifineg metectlga moigiics thabipph aghsngs e pon ttion,
such as % mftl 13 t F—I;Qvﬂl &?d aZQ}%leQt?’o%q%gch g%gj?grg‘p?xf O3 5-hdifivered

occurryng -am no acl occurring
rings. Aamrm\/am this fareaméhesed Hﬂl@eﬁtdlw dhryiladishise @ﬁm&bddmsadde- as
wel | astq,glie arri{wa Eat arelater nodi fi ed,
memberéd gy drapgngy Tt 1R délé( Beiteamat e, and
O phopphagerdifs %enﬂ&é&ﬁ?&z@n@lﬂﬁée@g& ‘%%&ﬁ%ré@hydrazme linker”
conpounds that have the same basic chem cal structure
refers todtsy denzivzet eontlining owdaentar mypieiivs that.awod a charge,in gpnditiesasusb s a

o B G SRR ) SRR s

This mxﬁﬁérh@é#@d Rker E@ir@ﬂdﬂ}%aﬂﬂsé@é@d@@ a sieinbinbeiet @ydmEdnel linker or
sul foni um Such anal ogs have nodified R groups (e.g.,
a 6-memhsr¢delisirareye brkatodi fi ed pepti de backbones, but retain

the SHIE mk? a@c’fiz&[ﬁ%ﬂ%& ons’tv(/ﬁé%trgfe?n@stoQh@@lcﬁﬁﬁt)oln%f a gegtide

occurring am-no acl am no aci
hydrazine) opaistifide lhﬁker; imdichtes tHel dynBzatiohiof that Enleer prte aurmg(and firgtiates

ar gi ni_ne is jnvolved_in the 10 fornmatjon.o I.ea
the sepapianfil 15 Gus-lizapd SROTBIPY TR FET PRS0 BPERE S el a5, |

complet%ér? g\Tan@H Begad Bade, PS‘% or ﬁ)()s/f: bEGE BESIubRorhieqdi f f erent

he genera hem cal structure of an am no aci d
but Thmtctms)‘hfs)lymp@dafa?m@tlds’i anid “protein” areried rrmrpl;angeably

am n aC| d. .The nnat ur
herein 1§ PP AL G PRpICIIONE  Fpe Er oy Do P & ppfmers
in whlcﬁ)f)né HembreiiNo 5@& wisalueYs ar0&EificTal iendtdl AginRet dfa corresponding
descri bed above. It is further understood that the

naturally egenringaminogicidl 85 ekl Abtoaterailnesquane Hpins Reigpelymsrs and
non- naturaﬁy %%(tzu%lr% ax%morbgld%lﬂﬁer. aﬁgses%%p gl%(') gl?éo%a@tﬂé Eérﬁd

“antibody.”
The term “amino acid” refers to naturally occurring and synthetic amino acids,

as well as amino acid analogs and amino acid mimetics that function in a manner similar to
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fornms of the natural ami no acids. The synthetically
nodi fied fornms include, but are not limted to, am no
w@eiod®3dess/i ng al kyl ene chai ns shortened or | enptTEsmd6/037793
by up to two carbon atons, amino acids conprising
optional |y substituted aryl groups, and am no acids
d t e I
the naturgﬁ{/:g éu%rq glr%y %%g?ig uglgtug%/u gcscg.lt‘rﬁ‘[ Caﬁrgg(?g%}é{% Q@tl‘? E&eo?lgg Py

the geneﬁ@&bdég@st Qekbﬁs thbee arnvie atide that hﬂ&datamnﬂdnﬁad,l dg.i 1 h}/drm}tﬁﬁ@lme -
formof an "am no acid side chain" vvher e
carboxyglaiemsiey PR Oaptiogphpserif kmineecihanalo s &5iers ﬁ%eora%ﬁlds that have

the samerb%@fcacﬁgﬁlé% L f’urg § 9 nat{u%l 8}: 039{ %?ﬂ '_%{Hé CI—LJSE Obn )&Qg%h%at is

|"ani ne" si
bound tof enlistdnogetura narba;qu (gﬁotth ;maptol glewp, any atB growt, exgt é@ntwerine,

norlucih e ARG 0% At BTt BT FHERER e RTel6s Tair

modlﬁemgﬁ%p@% g, QBrI@hCHE?QIt &l %%t%%%kﬁo%@s 'bﬁﬁfétdlﬁ’ﬂfe s@ﬂl@
can uséd during the synthesis of a dr ug-

basic chwnpu@lamlre 23 a whHwelly opeummngaminogeite dnepnihe aNgtﬂ@af Ay

et n A SHEIP DS RN S 0 T SR 0

formatio REMieaah tRY i@k NAMiLONAd hiidBtcs &fbﬁi tosohbBiial sahpovmdiilaykave

its renpval. The bl ocking groups suitable for
a structupg: that ixidifiyepiine &tqg@ﬁerabc%@rrécakéwcmrﬁ@&ﬁn PRIROHASIG PP of

ocion B3P GRS pu AR LGN B ey il

amino add Bdixendsaixy ré;ﬂm)lt ibbr BF s«dmocnezmw:b faﬁﬁ) of mas@asy ’naturauy
PCT/ US2006/ 0377 cleic, ac 0

oceurring aEysY B e i e o i Gioderstot et hdermn Pypatyel

amino adifd &{@Rfes hBmdIdg&y oﬁhé‘ﬂe{tﬁfal thlr@odépis earsitsyAMheechlfyansaifidde

term enconpasses nucl ei ¢ aci ds cont ai ni ng known
forms ofribe h&utal devirresidsg sTfmSymbthealbdn@aﬁ%be@S ey bt asg not

limited tg,naanlﬁlg 1rg15}(¥1¥13g F@y%g%sl?{ nﬁsh%tolrt\(l:\% atlg n¥d §§ (t‘ig g J[VUCQCarbon

atoms, aﬁinﬁﬂéd’l@ &)nﬂfrﬁﬁ@dﬁtl@ﬁal@ssubbtﬁufeﬁfaeﬂ%ﬂﬁ@smﬂaﬁilﬁo acidg,
d which are netabolized in a manner simlar to_ the

comprisscRfalogaetsd rEIRIPE Oy rlagrspied abty! audbaybgareYysWhen attached
toa lmkélrbcrlcldﬂﬁxg g%%hvérftl%ttﬂ% b os 3 R5R ﬁ%rfe{':rﬁ :o?%f ea?mnﬁ acid side

ates, nethy onat es
chain", xpllirms ﬂiumﬂicﬁghc Zeid @ravptolf yhe anilnoacidlhesbeatasplaced with a keto

(€O e Hlor SXpaRIE e o0 St i SC UM o

forth., inplicitly 10 enconpasses conservatively nodified
vari ants thereof (e.g., degenerate codon
subs tAmirto agirs)and aeptidse maly demnetestyd b)é hl@éhl@é groups. welpcking

s 38 P EE MR B bRt i BaR S b b or

peptide S6MamAtiRg rsRMINGRIScah e \i\tbd:(t(ﬂurtrfg&hé Eyrﬂh‘bmspﬁalc&mg)ﬁgmfd
one or nore sel ected Sor all) codons_is substituted

conjugatgi fishepldagmpisaitaghng/ip fhe Né@%ynm%h%éhw&@eé@aﬁ%w be
removeaﬁ%ﬁe? lcgmp[glﬁ%h Sk Syrfis JRBSe drhd oo Bdaté by AMemic Y- SR clditions

that selectively achieve its removal. The blocking groups suitable for N-terminus protection

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

not limited to, hydrogen, D-amino acid, and carbobenzoxy (Cbz) chloride.
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15 Biol. Chen. 260: 2605-2608 (1985); Rossolini et

al., Mol. Cell. Probes 8. 91-98 (1994)). The term
woemessssaci d i s used i nterchangeably w th geneCT/UENNA6/037793

NMRNA, ol i gonucl eoti de, and pol ynucl eoti de. The synbol

whet her utilized as a bond or displayed perpendi cul ar

to a,  pond indjcat h int at. whi t he di spl
O T L R A e

thereof iFRIRG W ile-3RldbHbIS URRRIH forfl. CThelBAn bREIpaRsds Yheleick¥ids
Itself or as part of another substituent, neans,

containingkrese nusidesidaiasadogs ertneatlified backbongtresidwesior dinktgsg, which are

.chain.. or cyclic drocarbon radj cal r ' [
syntheri BB S, s PR EHRY ek e RGP Bl
propertidd@k Yh @ fdrecatrRdlcaudid; and vilchugemeiaboiditd in Bhdnneiediilér to the

radi cal s, having the nunber of carbon atons designated
referencg nuedeotides. Evemplanel ik apadogsgnelude. sdtheshimitatidtanpl es of
/ [
s B4 g MOE B0 R, 8L oL i RV B s
O-methyll 8ibpriwgdsdtiden-peptidd-nudeibadiyd (PNAsDYbut yl , sec-but yl,

cycl ghexyl, (cycl ohexyl|)nethy), cycl opropyl methyl, ...
ool G- MG G B R PREHEL ek s 2ok et Ao implicily
encompﬁé&%ﬁgervﬁi@?yﬁ&g{ii’ﬁe@ 2Gdnyd theﬁﬂfj% t heddgkK@ateABdon substitutions)

unsat urated a group I's one having one or nore
and comglputsEhtary espienass, asrwqdl as thosadeend®eantititly insficateds Apgeificalty,

degener%{e E%ongs%_géﬁﬁgéﬁ%gydﬁe{, acﬁlqy;:ltvecig 8}_/ gér%ﬁ%ﬁ{g es%'g/t?e]ntcgsdintwqﬁch the third
position 8f bRdbAHbRMN¢leltedZordal)@BIGM i stituied With AriReriaeheiiod ) ,
_ethynyl, 1- and 3-propynyl , 3-butynéjl, and t he hi gher
deoxyinprimeiedigyesaiidizeg ehpD , Dboleicobad Bes. pEPOBELHNE )3y eT al., J.
. | SO4TES. | ok~ hinnd I | S&. 50 '
Biol. Chi oA, 20030808 POy Rolini oo, FRT QUTZEMSR: D8 Rioss,
The terndlgfidlgie dcidris tddn@ethandeablelvavh genactDISA, RN Ardmbiydledtide,
Al kyl groups, which are limted to hydrocarbon groups
and polyguglee d "homoal kyl ". The term "al kyl ene" by itself
or asr lﬁa%&nb_%f 2ROt RRLH SURSZED e bodMBRMEsplayed peip¥adi@llhr to a
radi cal derived froman al kane, as exenplified, but
bond indiceted therpbiatiat \olyich ther R QHRCHRCEELY is attaghédiiotthereniaiden gbthe
1 lt horg ﬁ%?ro%ps descri bed bel ow as "heteroal kyl ene. "
moleculg; 3G SFRROTL 816 a1 kyl (or al kyl ene) group will have from

1 to R e PARyIAt ©NBselir bb phrd 65 Snotiedr GURSItIRAY, infk@nd, Anlks
fewer carbon atons being preferred in the present

otherwiserstasest, pstiaight on byarghed ghagy|or cggliohygiraarbanpdigs|eor gognbjnation
t | I_ ; .
et A0S, ST BN i ARG PR REBGT i.
multivalehetéicsia) Haying'thbyuinbaadficabon iatonsatesignated gie. Wi 1th o means one to
anot her ter ng nmeans, .unless of herw s

ten carbapsyp Fgangpiea phFraied by dieann e ,lnslpg%fpt&ﬁrg%’ot fimited to,
groups SH¥A Esoﬁléfhﬁg r"%‘@ﬂk@%@?l %proﬁmllﬁ@}g% Ryl %B&?f, sec-butyl,

consi st ated nunber carbon atons and at
cyclohexy@a@yclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for example,

n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is one having
one or more double bonds or triple bonds. Examples of unsaturated alkyl groups include, but
are not limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-
(1,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and
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het er oat om sel ected fromthe group consisting of 0, N,
Si and S, and wherein the nitrogen, 15 carbon and
W@ 007088688 ons may optionally be oxidi zed and tPEI/US2006/037793

nitrogen heteroatomnay optionally be quaternized.

The heteroaton(s) 0, N and S and Si nmay be placed at

a fd k> f
1sorners Fﬁﬁe tég[shl tecflll% . é.{ﬂ?%&h%% % nott%lﬁ slha%goﬁglg%h :f% lnc dglﬂ?%sg gelt%atlves
of alkyltdhﬁnécbﬂi&h@defetaﬂfbe(dm st &C‘lhbtéroa&)yhﬁmmyl goaps) Gehichodtt limited

are not limted t -0-CH3, - CH2- CH2- NH- CH3,
to hydro n@l@m@@mm@?émmqﬂéﬁﬂl’s CH2- CH3, - CH2- CH2, 20
S( O - ﬁf@term%y@ﬁlg” ﬁ( @éﬁ:gﬁ&?ﬂ & sBituenthietAs) 3.

OCH3; and - -CH3. Up to two
divalenmdlealc@han& fmayarbaékanemexxempl\vﬁqd butaiot dimitetlpby exanpl e,

CHLCH G B g dasatacse Brape descringy beig s Mhotirdalkd Ral>

Typlcalﬁzu B hilk S/l"@? LIKYRABSgBuH Wﬁhﬁ/‘étfrdn@@ k€24 cA8bh ¥Rhsf WRAthose
het er oal as exenplified, but not limted by,

groups havi I§-pr fewerpermpatome belng:p@f@re@m tgHresgat TrRation-ok “RSver
alkyl” ol? e{oﬁx”éa? gﬂ(l)(§y661 LST a%g#i )y dhalﬁ atllﬁfl ?{3 lg?i%nec ?J&ug e%el%?l%%%%ng eight
or fewentdtydrememxy, al kyI enedi oxy, al kyl eneam no

al kyl enedi ani no, ike). The te
"het ef galeky| hetﬁwalkyh by’t%?éf %yn 6918 méﬂ%wgﬁa%other term, means,

unless o‘?@r%{sgts@t@gﬁ BGta8 e)’s%igég f\‘%{aﬂc}l@d geid %@E&%l%%fﬂ%&%rbopl r8dical, or

ear wat er mers Cata
cornbmaitwms ieercoff amsitiky bEthe stata:d numbelewf@atboyll abores andukulwgt one

heteroatqu s(eﬂegtealq? otrﬂlfeggh{%%%é:(?rﬁnlsam ?:{]l&t H?‘mg%c? ngxerteHJetIhnBltrogen
carbon drd'¥6i fi8at8 R WRay SptdhAllt &rbmd: 2d ﬁﬁﬁﬁ@hl@mgélhﬁeté&)ﬁﬁﬁ{ Ray
-C(0)2R - represents both O 2R - an O2-. 29
optionalhe g DEed5EhPEIUSROTS/ ms arrqh& mey he ' agobAtanyn
interior %g#ﬁg@ggﬁ fg@ gxee’rr\%ol 29;1 gﬁou@ :%L gﬁpe g&k%lmt 1ch ﬁ'b 181;1i {g}‘(chl is

attachedﬁb&hé mhfﬁndeab[(ﬂ?éynolec:\ﬂﬁ kE/}laﬁml@Qndud@Ibkyérs hibf Kﬁﬂj’cbd to, aCid,-
"al kyl thio" (or th| oal ko&/@are used in th

CHy-O-E8lan &k oH &libe CHerfelHy- B &) GHe nisKle- SaCkIwC%ar el CHz.-
S(0)- CIEH téﬁ?%‘i{}-% g, JemRimerery; - sﬁ(g%{éjlo'@ﬁybﬁw B, and -

oXygen aton) ‘an ami no group, group or a sulfur
CH=CHaN(ti;)r@€peUp ity by hetdiatome mmy tercghsation guch asefeeesarhple, -

i NI G ang U WPORHALNE SeBlaliy St BB DT atSAghe s b igpie o as

part of dn@fHRF §uHsﬁtu'éﬁt mEhi@raQiNklent Padd@N8&Rled fRt héedalkyl, as exem lified,
substituent” is also selected fromthe group set forth

but not iwgoe by AS Hased:-AerRi-aHtand (Ehm-ChloydHs Nbs €Hpu divr
heteroalii/cgl}cegé] greotug%% Pe%’e?t%% 3 Ccar%:tc‘gpyt %ﬁ'l[gr orubotflI hjch%%ga&l%x{l@gl (e.g,

ony
alkylendvky] aﬂldj/lele&ﬁd)gy, alkty&ﬁbwﬁinb calltylmeﬁ@hyﬁo/ ghd ¢he lﬂw) I Ehs te®1frls
w t he conpounds of the present invention.

heteroalkyl? pod | hejeroaligilgne ircamprss plysgthyiene glwﬂi M%W%‘f%@s (see,

for exarhﬂe, Shearwater Polymers Catalog, 2001). Still further, for alkylene and
heteroalkylene linking groups, no orientation of the linking group is implied by the direction
in which the formula of the linking group is written. For example, the formula -C(O),R’-
represents both —C(0O),R’- and ~R’C(O),-.
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conmbi nation with other terns, represent, unless

ot herwi se stated, cyclic versions of substituted or
wae@astess ut ed "al kyl " and substituted or unsubPSTL/US20€037793

"“heteroal kyl", 15 respectively. Additionally, for

heter ocycl oal kyl, a heteroatom can occupy the position

|cht hetero cle is i he..r
of t HeerpPEane” Beanpinetob i e EGA 1 AEGRERaT
refers to%rrﬁm@@thalvin@ﬁcﬁg 1486 cﬁz‘)b%h aRent vl . CyC' ohexyl,
1-cyclohexenyl , 3-cycl ohexenyl cIohe tyI and the

| i ke . Thestenms “elcosy, t tketaonm;? “alklyislu mdt”mé “aliyitihia? fo

thioalkogﬁtrﬁrélié{&igg ﬂgpflrod%l%%r%t'tg)&p S&Pﬁ'?y iancf r§tf66 ?% glg:é% | n% &XL};S attached to
the remefind¥® bPHG Inhdlydule Viad@ oxDgdan@drh vl amlhefgf(ﬁipyai{ SO};J g@p 3r ¥ bylfur
t et r ahydr of ur an- 3- yI t et r ahydr ot hi en- 2-

atom, regpeeH ey d]l“bq WF@n a1y lfon " I¢fPlsde 8 PR BIOUp aétla?}gfl 39 f}}qumamder
" f th
ot B 8 U R ST 0 S0 g

haI dh geﬁeralhaxh Ogeh substemth m’cﬂm mwdrfrm theagroup$et forth
anot her gst it ggnt mean, ess ot herw

above. AF yRspiHsesing i e s G aiec o gnd it
the vale&%cﬂfta be%h#]lyoarﬁcﬁf B iS Br ﬁﬁectﬁf’dﬁ&ﬁﬂ‘é&lf/ att@dHRd ieB poky@yclic

i nclu ohal oal kyl and pol yhal oal ky For exanpl e,
nucleus bf}metcempoﬂrhhlorﬁ(d@ pre}!b)lainkwtibm s nean to include, but

Limd e “h o0 q% 17, emselves or1

2 2 p etFIF’?Su&P'Bé’F anﬁ AFOr OBy, by by SRopropyt
combme@i@ﬁ Vhﬂﬁ)théﬂ%@rms ?Jiﬁ?egeﬁtr {Iﬁlles%ro)(ﬂlerwlse&faﬁed Uyﬂlfb&&rs@dﬂaaﬁ‘w se

stated, a substjtuted or unsubstitu

substituig@loy unshstifuied & alkybrwﬂb%ltutﬂ/errwab%we% ubserpelisdng
respectl%'\kfil g?d&%@@ﬁr ?orsﬂeilﬂg{)(gf gp'aﬁkg'l 91}5 attb leGn og’%gz'élgbgﬁ)snlon at

era from ar e
which tHed@eirbk@rcleQB attaohlse tb tha\tahﬁncﬂdry)f th'Ermo]Eaﬂm Exfreples afaygloalkyl

e St B b L SHER o LT SRNELD, QR
cyclohef gr/ah@@r@qgﬁleo%&Z%les b3 h@c@ﬁo@?cléaﬂ@}m iNbludb, bansle Rot Mﬁﬁédeﬂonl -

trogen, carbon and fur  atons are op ti onal |P/3

(1,2,5 6ae¢raﬂuyd@¢yndma1 ltmemdlnyloéfpmeaﬂmwt Sypineredings Fr@mphaqhny
morphofiid: Ehilyafur 5} FRian i B R o b 250

tetrahydNtRiehi3091¢ 1| DEiperealiigl, @spi éramﬂj?lyhncﬁﬂhd liket Thehstyloa@hwps carbon
Y i ncl udgy phegﬁe gﬁna l?ﬂﬁhyl 2- napht hyl, 4-Dbiphenyl, 1

atoms of ﬁlﬁrcb’@lcyﬂtruc@rﬁ Py pPMIWIy ogxdwflf ol yl, 3. pyrazolyl .
2- f b 9l5
oxlarznoﬁ‘?ﬁztgifé! }hieloni/ ' ‘g_@l%géaﬂz/ oF}g/ﬁ%B@é‘g% J%I’o séaﬁ)@%%t}(ér

substltu&atl ﬁsl@amzlﬁleyé othmlmmmlayﬂuorlﬁe i chtoeaepbipining or iodine atom.
t hj azol

Add1t1012a1{yh fegm, pﬁchga‘st“hﬁ]@ﬁ@pry are Wtap@ypnclééwpp%‘i(}/alkyl anci uryl,
olyhalé‘a‘ll@%r 'Fgﬁ/cl:xanﬁ) 1O%AL {éh@lychalofb nymnayldyi megn Rangaid)iazaityk,

enzi m dazoly 5-i ndol 1-i soqui nol yI
limited t'n} tnsfhm)mmcthyll 2,222- t{[ﬂuw)e&lyl m}fchlo@bqtyﬂ ri}ohl@mop;qpyl and the like.

3-qui «an 10. Su t| 1
of Bl o208 s Dt omer iR B b ROl R iuted
polyunsBfubat&E bhRsih a1, hydbtarbSiesubki@ugnt @\fhl@kp@a@pieaﬁlﬂgle ring or multlple
substituents described below. "Aryl" and "heter ¥
rings (pegifeyably from 1 to 3 rings) which are fused together or linked covalently. The term

“heteroaryl” refers to aryl groups (or rings) that contain from one to four heteroatoms
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enconpass ring systens in which one or nore
non-aromatic ring systens are fused, or otherw se
whowna3ses® an aryl or heteroaryl system For brPewiUs2006/037793
t he tern1"ary|" when used in conbination with other
terns (e.g., 15 aryloxy aryl t hi oxy, arylalkyl)
incl S h_.ar and. heterg [ ri
slected 54 KB40 Rt B DES AP Y b 8RB 5L e
oxidized, BRG fe rrﬁ%g‘éﬁ'aﬁ)m(ﬁ) A ioglloralty @ﬁh‘tbrrﬂiedu A h&eroatyl aeiug @aﬂi Be
an al kyl roufp ER@ benzyl, phenethyl, pyr.i.dyl nethyl
attachedgp the lﬁ@al theygno M@ghrouala)@ éetgmawm gNeunbiniting wrAremesp!
I h
aryl and?lg%ﬁ’%g%lyrw 1§<‘fl\gde %}%gglgtl %Lﬁtﬂ?légygglﬁhglf @%1@%?181 1-pyrrolyl, 2

pyrrolylphepexlyistiyhzolyd; Dymiddydlel yimidayblyl, pylakiidQ 2- oxa%zolyl 4-
oxazoly{] gfg%g%goéya)zg{y& ﬁ(%azo{;r? ﬁtdshg)falgl #;Eﬁrlsgxaa%hk,ygsrfsgg?&%Bf?,vf

thiazolyl, IAGJ’I% ?f Xlthpazol'yf‘Ql fE8, ﬁﬁfr?ll %g?%gﬂtflte%tﬂ?a Jﬁlnﬁp?rridyl, 3-pyridyl,

dnsu tuted forms of the
4-pyr1dyﬂ>,r23pmmekj'l dspytsnidyl, éfheszdtkmazcéalcpumlwpé b¢nznraiﬂaz<dlyl arindolyl,
. provi_ded bel Subst it ts for. th
1-isoquifF L SR oo it inko Sl et Sguippv,
Substitub @ €r'e@eh bthasb@leknvk@ngyl @H%&Yéa,rylhﬁigﬁéy@t@his)&@fb@ected from
het er oal kenyl, al kynyl, cycl oal %ﬂ% het er ocycl oal kyl ,

the gxou@y)é awptabmﬁlubstﬁwtm@%ém brshhelayal dathetegpandr alspy

B S D S

otherwm"mfoan@ftoanaWabr bétyroafylgyswms sel ect ed from but not
limted to:

- hal olaqglbrewtg; @rp@ aryl” W@}lg@'&m ce;@b)n@tlon MR& terms (e.g.,
aryloxy,'%% ary‘l%@ﬂgﬁd& both%Pyl Iﬁl& gét@ogryl r1n§:\yas ggf@e&'@o&e

Thus, the 8{r@) ‘Rrylalk @’ @) Qlléar,lt to S(O@Ckl‘tﬁtbsﬁ'radlca‘lmlﬂbh an ayl gmﬂlpmoz

anached ol GRS T8 CoReT PIREPae R g e PSRl

those all@}lllgﬁﬁfps@ﬁ whRh QAN QAEm |(é1gsb,lﬁ{éth a@igg@lp) his bedn replked by,
each preferably |nde£en ently refer to

for exanpglerapgesigensaipi(p-euphenaxymethys gostidylmetit.er-tal kyl

t substltut ed aryl, e.g., aryl
naphthy?oL}(gzp{rbé a% t% 1 3 hal ogens, substitut ed or

unsu bISetcihtotﬂt}&Chban s QA &K p¥ajkydy” “hbtermalkybX yaryl bampls sheteroaryl”)

. ryl aJ kyl groups Qu the i nti.on
inctude Prybisaiis i Bruprtined s ORI THOFBk I, PEGRTFor
substltuér{@for%a&i{ @H@éf ﬂaalc'apé}@ BWtUeYOV@el ect ed as are each

" groups when nore than one of
t hes eSLgxsnmpsts [f@ tp¢ elkphand WenealRyl adigalR (inghuding thagsragsoups

oo et AR R B B s, SRS,

heterocydld¥eyl FEClo8HS | @nd hetéﬂ%ﬂloaﬂl&n?ﬁ arYy génerallnetfégled tdast<alkyl
not be limte rrolidin and 4- nor phol i nyl .

substitugitghantld* WW@aaiyév@bsm@e S IEIECibYe wbé theysenbs ongpemgfe of a
variety ofkgr&llps s@leugg ﬁ%'h{ v Adt IH&%%r 8t %ﬁg LaaLNRh N R -NR'R”, -SR,

-halogen, -SiR’R”R”’, -OC(O)R’, -C(O)R’, -CO,R’, -CONR’R”, -OC(O)NR’R”, -
NR”C(O)R,, -NR"C(O)NR”R”’, "NR”C(O)ZR,, "NR"C(NR,R”R”,):NR””,
-NR-C(NR’R”)=NR’”, -S(O)R’, -S(O);R’, -S(0);NR’R”, -NRSO,R’, -CN and -NO, in a
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"alkyl" is meant to include groups including carbon

atons bound to groups other than hydrogen groups,
waeemh/ozssshal oal kyl (e.g., -CF3 and - CH2CF3) anPCHU$1006/037793

(e.g., -{OCB, - OCF3, -C(OCHOCCH3, and the

like). Simlar to the substituents described for the

number ﬁJ ?Mll ?é‘r@ ko (A& 1R rWHerS P the Hﬁﬁlﬁﬁlmb@?o%‘f‘bon atoms in such
|goary substituents are general referred to as

radical. 'Réy BT, Rubsd RP'Ueashptefaradly indepsndentlyl retyes trblstdregeansubstituted or

unsubsti %ﬁ%&%t Vlﬁyg%/%g)éﬂtu% Vu%rsﬁ%gtu?e_cﬂﬁyle le‘eg %%sugs?ﬁke{?wnh 1-3
halogens, 5515sﬁtut&?é&ﬁ%stltlﬁécf"éIB'yIRaLkoxﬁl( B dRlkoxy ‘é{&)&? or arﬁ@l&ﬂ groups.

NR R -NR ., -N
When a cqmm) )of e, 1nverm)|qn@(1q{Rfqu'n)efNﬂlan ong(}?(grRup, olgp@)rg)ﬂp each of the

R groups %‘”}?f eRp?/ el'é%?(ggﬁar? 833@”1?6‘%‘; le\%él g grogrg widSmore than

one of tHeksél ero@ﬁﬁk bl Kyhen Rhaal Rusieentastdgo tg shmeomitzegen atdng they
the total nunber of open val ences on th arorrat EC rin

can be cypbingfvitibe HHEEEN fom IRTOIRA S-,fhepr RMemBeigd Hings P%’iayl le,
NR'R”§AERE gtﬁ@g@h& bl om ggglfreg&ﬁyl Al SRl 26k

hetero , and” het eroaryl
the aboveulhsuisédn dfstiediteanyd, pag Gﬂ.sm)mﬂhk yit, wil v d¢ratasd st fhedersy

“allyl” Bt g N GG B BB G R p EroyBs pigpr than

hydroge8 )g?d’ﬂibls esuc}?é‘scﬁhl@eflk}tll"(@ gR ngm&@HﬂmyimﬁawB@tg Y-C(O)CHs, -
sel ected as are each R'"  groups when
C(O)CFok O irhd (Gheawst thﬁﬁlé@)e gr oups | S pr esent Two of the

I f
ary Ssh%)lgﬁt fottHeﬁ %Hb%trlrglgn%g%?cgﬁg@ if(%ttgée@l%cg rlaalgﬁ ﬂxreBé&%l Qibstituents

het eroar aced

and heteSoHogIt slub&lﬁlﬁﬁntﬁre beerilty rafdreed-td asX @)z} :{Lﬁﬁiﬂums umd ‘Na‘erceuryl
T and U are independently NR- H@é,e_
T respRFH Vel iog atF Yareaged srctid iofos il hal e, O,

=NR’, N-DRF N fR Kel gt p@ogérhteﬁfk RURS LHURMRS, @Qoﬁ@ﬂ acent’, -

atons’ of the ar teroaryl ring ptlonally
CONR’RE oamom&avwwn”@(@)mzbsﬂﬁ t@(rﬁ)N(Rt”Rf heNRbElf@l)zB’

i T e Sl VRO B8 0,

N3, -CH('NB)&; ﬂucﬁo(C; S5k oxy, 2 Buéro(C -84l a nﬁﬂhb& Iﬁhglﬁg @rom Zero

IS an integer of from1l to 4. One of t
to the to@ql mgméerwmgn vilendss ondhe arpmgtic Hng éYSmé’éi aﬁéwhe@@& =&1 "yand

2993 C r
e B S G O g
unsubstit@te aghsind hdtdragymynmbsﬂmuea laty)-(8 - @@akgk; eat] wnlslkbsatuted
substituent of the 5 far
aryloxypfferealken dVhens eomprisg &Eﬁwwvﬂwﬁt@j e fhaamne%wn
for exan:ﬁg? (Sﬂglrd\l@hé R _I%gupssulg?ﬁ Pende§fly selgtg as’ aré %c@fg’ R”OR’” and R””

uent s R'" “are
groups whet mozithan dnedd pleasd gnivpy 1$mb®@t ed fr om hydr ogen or

subst it ut r.un stltute

ner of Five bt By GRS S0ase 1o b Berityt oF E5igHES rine
may optidd@ 1y 86l rdpPacad V\)@@ltaesfubstltuent of the formula —T-C(O)-(CRR)q-U-, wherein
T and U are independently —NR-, -O-, -CRR’- or a single bond, and q is an integer of from 0
to 3. Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring

may optionally be replaced with a substituent of the formula —~A-(CH,)-B-, wherein A and B
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10 of phosphoric acid containing two phosphate groups.
The term"tri phosphate” includes but is not limted

W e00an38sst er of phosphoric acid contai ni ng t hrB€r/US2006/037793
phosphat e groups. For exanple, particular drugs
havi ng a dlphosphate or a triphosphate include:

are indep%%q’\g@ —#glReR-lgé- - SE})g-Rl Ifé(gf\él\(lﬁ) %'5%§ Te

risan mt]:%el%f@ro% 1R 9 Bddofhe *sﬂglel%ndiof RS new rringh@&’@ﬂm@dd&nﬁss

used herein, the term"heteroatom includes, oxy

optionally b} rephaced @g@m ctoN)JIe bond. ddiernaively)twad thy quétgﬁerttgp? adjacent
atoms of}léep%rg an} eroar 1 rL?[rﬂ?}ggé}fJ ndlly ﬂg%ﬁﬁécﬁ%tﬁﬁ shb@ftuent of the

group I's selected from
formula %@RRP)SI}Q(@I@ ROP) Y Rehighesd aridud ad 1miepmidenﬁwh$¢getmfémm@ to 3,

bstituted 33 2007/ 038 P 06/ 0 » ™
and X is Hat e B 11 S (9 SR G5 E%gﬁenéﬁ*é (KR and R
are prefe?a%@ﬁ%ldgﬁétrﬁ%ﬂgrseféet%ﬂ bRl B&Hr@éjennﬁts%ﬁﬂfté’d or @adbstituted %Cl -C¢)

tute unsubstituted heterocyclyl groups.
alkyl. term' pharnaceutlcally acceptable carrier"”, as used

her ei n har uti.c I,,I a abI

conp@ﬂs? r%‘P fbgiﬁ% %_:? X%{ ﬁ?"’sg’ﬁ‘ ?hm?ﬁ%ggé B ester
of phosphbiid &id cortaiflink ¥R ﬁohoé?:hQﬂe@r@lﬁs TE® te’{lﬁﬁirllﬂfosphate” includes but is

encapsul ating material, involved in carrying

not limited trapester phphosplshisrcichgoniaiaing thresphasalale, ¥iouRF | Eor example,
partlculaég @8%}%{3}' ga(a%rh{)ép%ra& dr%q{lﬂg&pﬁzg@[m%m ically

R CO,Me v
R'20-p=0 N
|
O, v
P
12+ O N
Z
Diphosphate RS
CO,Me
Q OR12 =S X!
R120/P O- I|3 =0 N
OR™ O, P//O
R12G ~0 N
19 X R*
R z
R5
Triphosphate

As used herein, the term “heteroatom” includes oxygen (O), nitrogen (N),
sulfur (S) and silicon (Si).
The symbol “R” is a general abbreviation that represents a substituent group

that is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
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salts, where the term "pharmaceutically acceptable

salts" includes salts of the active conpounds which
wa@e@7pssspaared with relatively nontoxic aci ds oPCDEHSH®S6/037793

depending on the particular substituents found on the

conpounds descri bed herein. Wen conpounds of the 10

rresent, j nventi on.contai.n rela

neteroal Y} S ERBsr Pt Y B ot s B netsraprvleapd
substitutB¥ of @i¥uB&itited hétb®cheyt grabipd or m of such conpounds with

a suff|C|ent anmount of the desired base, either neat

or i rThe te {rbemeadeniacally geapiable camigipsasedlerein means a
pharmac@ﬁt?{ ﬁg-a%yé Ea%% In¥eeRt P@@I&ﬁ@ﬂfforp hlc?ed didnl 1 1RAk & sohd ﬁller

unmy  po ass m um “anmoni u or gan

diluent, ébfﬂuﬂ@mt sulvémgnarapoulating niaterdud, 1av<$1|ve'd ina:larrymlgtor chs.portlng a

onpounds of the resegg i nvent, |§ ntain rel @t i vel glbl
chemicahgemb H@Y%W@W%Wa?rcf’%ﬁt c CaEiT BE B PEAAcHG! e
salts, wh%pet @Bk RG gcéeg%bﬁ:eééitﬁ allnclfuﬁésr@aﬁg, ofSthE lAC’uve

npoun s a su ICI nt anount of the desired
Compoula‘d’sl \dhwha altermepamhmtkn relatively santexibhads erdrases, derending on the

S. 0 ceutic cept ab cdaddt L9
partculsg SRR LB ThEGomep Lot FREmPaY QX it} e
present iRYEHtRAMoRfalCrel iy el AbidRi FugictidHalitibs; ba%aiﬁb@lﬂh Galts can be obtalned
monohydr ogencar boni ¢, phosphori c,

by contamm@ﬁmeg@@lrfm gbmhuo@mpauleag%ﬁﬁﬁ%qu@t oftpe desired
ulfuric h r f
s, TR RGO, e el el b
additionGehd mendé @mmmﬂxaassmh aleQuih, (JmixmommgaMgamaahnim ot kgnesium
acetic, pro i oni c, obqurlc mal ej,c,

salt, or asuslay sl AU b PreRTiaeGUoT squtie FeTHaRERIsi

' functlongm&abéﬁ ad(ﬁﬁ&ﬁ Sl < ﬁ PQ BbGinel bytcelllt){&t thORéfral fdrﬁlrdfﬁsuch

onic, and the e. Al so included
compouadsewﬁhbissffmfenaanmt Oﬁdledbsswc@l@@thﬂgleﬁml‘en anditabieinert

vent. i B0 B ST SR AP B e e
from ino@%ﬁrﬁ@ a&lis Hlte hydrédhddriRERMbbRAiC, $@t|rf%sca.rboh@d4 rnal of
arnaceutical Science, 1977, 66, 1- 1\% Certain
monohydyseendarkonio photpharc.aronohudisgerrhesphorig,EhydregerpheIPkPFC,
sulfuric Ergég_gohaﬁ%g&%s%ﬂgn@C}{ggh\glcélh (é}g}hog;?f%lré&s aﬁ Ea]fshgqgeoé@ x%c}f“as the
salts deriygdi ftdr relglelySnonididce ogahicalcids dikeacaic, pmplonmmobnntgmc analeic,

preferably regenerated by contact |ng e salt th
malonicabaiat. BICCRS Aubtrig, FESHiS: foflde or@dgic el i, e i, -

tolylsuli’oﬂﬁz &W?eg{ #?%Ethﬁ@é@ﬂﬁ(gmc ahQ8hPRFEL M 1sh ﬁ‘fc[ﬁd@a aten@lts of amino
compound ers fromthe various salt forns in
acids suclens aigmaferapditaliked 4nd\@1200 7t HBBEEBIs HET LLUSRODE) @3RIGEMOTiC
ert such s sol u . l,vent s
acids angtﬂp;g é@e lf?feexéglip ¢ BEjes @ ZGL’I \%lf‘%’ﬁqc ‘l’tbca[ é% oredl 01? orm
Pharma@éurtcRESSOPROIYTY, §Q11-19)e (REAPAPESTIO EorhPeindk SB&LBtpresent
invention. In addition to salt forns, the pr esent

inventionreetain lbath pasy prikasidie fipstiaralitioptag llew the CORPRURSIALEg
convert?(ﬁggn e@fé?gaslé%? a&? a@ggﬁggfpsounds descri bed herein are

ound readi |y undergo cheni cal
changese m@ar fophy sf thk @gmpatindsandpieiepitdy tagepsrated dg cohacting
0 unds .
the salt Witﬂg base or acid and isolating the parent compound in the conventional manner.

The parent form of the compound differs from the various salt forms in certain physical
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of the present invention. Additionally, prodrugs can
be converted to the conpounds of the present
WO pwenssessh by chem cal or biochem cal net hods PCT/ES2006037793
vivo environnment. For exanple, prodrugs can be slowy
converted to the conmpounds of the present invention
. r‘ I N
propertid i o SOEER0L B Rl e I b Bl et SRy e
parent foemnfahie ckenpdunt] Her the pmpnses iofi thendresent iogentexi st i n
unsolvatgd forn? as sol vat ed fé% i nc hn%
hydr 4P @8difig fass2 tufﬂmgfe r%?sen& iREen O PER AEFSrQ RS idgse WhicH are
ds that
HRR S R SO R e i s e
readily undmgo wheisicef chahgespmé@raﬂtysuohxgmt coditiomy tcemos'tdeuthe compounds

e.Ccry L 1i ous fo en
of the prgs,e[n Bﬁfzgtﬂ%l/fc#c@g%ﬁ%rpéo%g? gﬁ]‘% ncton?/%{erzﬁ% éhe cogn o%ﬁ(ﬂ of the
present 1GOSHRAMYyaheidayor tiécHehgcap hRERIAS ir zm/@d’uzvd)éhv&@dn@ﬁte For
intended to be wwthin the scope of the present

examplej mbdmgs san bealowhy epnyetsidanirscasrpaunds ofrthe arssent apeshtiphen
placed i i %%ﬁ?ssd%{)ﬁﬁé)mtr%e?vo?ﬂ{/ﬁ?? sta® enz%t%@tok gl?émlgﬁ%%m or

e racenm ereoners
I SO m@ta&ncbmpdmddsloﬁihabresam ireveRtia eanexixd urpmssbmedn fbimsnas

the scope of 't resent. i nvention. The co unds of
well as spw@tqérfegr@mnqlws%ﬁydéﬁe%M| Lo eerBFilaih, SolFpIEd

equlvaleﬂ{ QHQ{SBI;\{%Q s @ Pelenk SR Qﬁ&?wﬁhmcﬂi@ s@bpe BPHHR rﬁ’éseﬁthe

at constitute suc COﬁpOUﬂ S. or exanple
1nvent10n h@eﬁmnmourpdsndxmf th@aﬁrcﬁd’( mwaﬁealnemlamm% in aaltide criys«t@lhne or

amorphqua g?rﬁlg'ie ?E §%1l(fe%g5 ?1}‘:’ plafrsw@(ljl e qilgvkbiy fa Alglfe'_asesé {:ontemplated by

the preséf@'iﬂ\%hh@ﬁ‘ gndPdre iltended W@@Wﬁﬁﬁl tBE sdope opthe pedsent iRveitiohon,
whet her radi oactive or not, are intended to be

encorfpritdRePpURiHof the p@@@ﬁ dnVeRtipH OSSP SEHRMERIFSAThogftoms
(optical cetr{cerh)ﬁor d%ume b%‘h&é(ﬁm ﬁgen[m%se Eiyastefgome?gjg%r}{etflg I‘isomersv\%nd

targeting
individual 1ls@M6rsfa®&‘ etﬁ:bfr@ﬁd%ﬁdawﬁthmf tha sd:(@e o€ therpye@ntaupentmnt h e

i nk T | t tachi clud f
11 ek BHa R e PR PAET N Ty R50 CORH DAY
proportlé‘xFE d}%?@ﬁf%qgl}fé)ﬁés lﬁW)ne &%&@ >6Y flek¥dms M@J&Péﬁ{t%lcé%bh compounds.

-mal et mde, al hydr oxyl succi ni m de,

For exampileyidnetchlyllpemeis ghayds! r)xdlnhtbelﬁdmd@ radldaq@@b y&(oéqm,l supleas for

I
exempleffif I ia0ee o CB) cHeateRB: T Allip Qo Yol iR br B
compoufdd @ahd g&séﬁﬂ ileMtife vatidalddioasRRendRd drdintdited & get | Ng
group. 5 WO 2007/ 038658 PCT/ US2006/ 037793 As used

encompdseekivithin the seope 9f the@aFRGIYIBIO" refers to a portion
Feact ] et R LRy PRORN R BN § CRRLLE Bol Afers
to a moittyolhidi allovofoe aammhﬁd@festagedng pyoup anthiedmiteni Tidiicad attaching
groups 1@ﬂg§%§3§i\14ﬁa(éfr<gd}lustmlkﬁonrtl artd not ?1m1talt1gg Oyrlteltn%rr]loglk rosingle
aminocarbonylalkyl, carboxyalkyl, hydroxyalkyl, alkyl-maleimide, alkyl-N-
hydroxylsuccinimide, poly(ethylene glycol)-maleimide and poly(ethylene glycol)-N-
hydroxylsuccinimide, all of which may be further substituted. The linker can also have the

attaching moiety be actually appended to the targeting group.
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5 "anti body" refers to a glycoprotein conprising at

| east two heavy (H) chains and two light (L) chains
w0 niogn3ssssinect ed by di sul fide bonds, or an antPQENS2006/037793

bi ndi ng portion thereof. Each heavy chain is

conpri sed of a heavy chain variable region (VH and a

heavy, chai : « | O ) V, '

rogr o 108! ResfBrR Mk e R0 Rond AR Y GHR P A ghAetha
is cleave@fﬁrrll thardbgtmae ihe rédctiﬁllﬂle mrJ] dﬁl ta, gamm, al pga 8r

epsilon isotype. Each |light chain.is cqonprised 10 of a

| i ghthectpin nwgp%tﬂ%efﬁg Eﬂwhe(fvp)lnﬁh%s iher 1%81?115? ?{‘df any

. 6 Nes [ a; 5 . N AS

nisen IS Mk O o b SRR oA i oBen At
"antibod gt refasroaglytamotgimeconiPhisingHdt beask twio heeyy Ghscheian abdtwo light

.further subdivided.into,regions.of hypervariapility
(1) chins o EHERHCy e P Se] LA Dgoct Bach
heavy cht'aﬁ‘lt 18 CSRBF SR (Wi He By @RlirONSiablkakgioh €VAPiE a I&ahp eliaie onstant

ermed framework regions (FR). Each VH and VL is
region. Blonipasedhain cotstans rea@hRs eompngediafihrerremainp G ged #d s,

oy B g5 S b B GO o S G o

of a lightvdairedribleaggion 8V Ofant heigheehayn endtant gigton. dhailight chain
contain a bjinding domai n _that inter ac%ﬂﬁtwi th ag

constant segionysrrompisec e ARmalie i JHECMaY 1R Of BisteBRT ek,

isotype. ThAIRL Sad VE egidﬁg bmb@furthﬁeséibmﬁéa%&%éibﬂs Sfhypestriability,
tissues or-f ctors, i1ncluding various cells of the

termed chmpileneensarity derengining re@bisg R, trebrispdrsealnwith tegiof ithat are more

conserseSoRBAS B e 5 VS SR ST s R

and four FRAL 519&%‘6@ ifoeH ARinPAsA IR to RbrbARy-adthiiRRdY tHeobllowingRder:
"ant1 body portion"), as used herein, refers to one_or

FR1, CDRd, ER2r EHREnTR3 o DR, Eit.i Drsiyeriableaegiont af the heayyapf lighty

. to .specif.ically. bj antigen. |
s o TR B TR e e, RIS
antibodi&empeifeaiarete bindingagriwnihsnaiogiotiih e hest gisduesnt fabiocky .
. 25 Exanpl es of binding fr grren%s enc?rrpaast??I wi thin ;
including ariqusrcsils ahe amyns %Eﬂ%@tgw Grectorgaty) gan My g qogrponen

r &l QN [BGAy include (i) a Fab fragnent, a
(Clg) Ofﬁ%n%élsgﬁgﬁgr?@%%gtﬁ%& consisting of the VL, VH CL and
CH thaeims “anfibbdy faghies” p2"antigeprbimdinggpopiondoé ar antibody (or

) Jragnent . cqnpri si two Fah fragnents.|inked a..
simply "o QR0 FBiGT | B LIRS RS oPeg) Bt T G0 dhibody
that retain'tBO BNty ©ARSiHEAIRDIRS tolaA@nNEER T hid-becH @R@IMhat {hewhtigen-

Fv fragrment consisting of the VL and 30 VH domai ns_ of

binding funstiembBaraaniibodly ean bermerfiongd by fipementant ¢ fubleagth antaedy.

et al.,. 989) . Nat 3 »
Bxampl BefMgibiig 0 By Tl (R iy feamentior,
"antigen\Bith@aEpbAionABHar aithbodyinchlk &) ad abdraghent atndoriolylent fragment
~ determning region (CDR). Furthernore, althqugh the

consistingf thoVai W ©f andie: ﬁemm&g@ﬁ BtF (a2 Tragrepntsg biyglent fsgmgnt

.for b arate gen they. can. .be joined, using..
comprising pRtRARETTBC e by SRULRBGEF ol e RiEep g i o Fa
fragmenEhE@gkhs%?ﬁtg@ g/@x;%@%m%m&&; 8vph BYlfRgRER RhfistetadMmhé Wy, and

|

Vi domains of a single arm of an antibody, (v) a dAb fragment (Ward ef al., (1989) Nature
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5 VH regions pair to form nonoval ent nol ecul es (known
as single chain Fv (scFv); see e.g., Bird et al

W@ 18883863 i ence 242: 423-426; and Huston et al .PCI/B88BP6/037793
Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single
chain antibodies are also intended to be enconpassed

a1:54 35} Wi SoneS P VTR AL DL APisBBi Smiheriiy,

determm@rcgwgi@hl(@m@l) Fachotingtee sltkoupimthd tova duasanyeiithe Bk lfﬂagmemt \2
the arf, and the fragnents are screenped 10 for utili

and Vi, 18 Cpfies £95 R STRIFATBECTIRS 1BT3E0H e qEIn S PRI NB RS R In ey
a synthetlmﬂ&g o @habff’n{étth&?%’ e §déje§seadsntf$5 gfﬁelﬁ %flﬁfl%l {Ric the Vi, and

preparation o ant | y nol ec of single nolecul ar
Vy regioa®pgo s formmondvatemondlendds (Enewi amsmglowbmsll‘tw (09Fv); see e.g,

it s f OB o b TSR RBREELAL b B BHAL g G

85:5 879-‘3‘8%3/)‘: | RRAkin3R dLBRdnBodiey We hR6 'i‘rﬁbﬂlié@ th B@Véﬁborri]p'isdeﬂ wiften the
art ‘can be used (see, e.g., Kohler & MIstein, Nature

term "anfl 61- 48 PRI PEm ankibetBr Tb«tse agtibodyriagmsnsre vhigpd asing

conventlﬂlﬂﬁl-(t%‘%]cégs Lo t%k)&%léﬁéh g %t Wﬁrgscreened

for utilitf #2882 kIme Mehhads agf mﬂf:@ediﬂ@bdheil of p0| ycl onal

anti bodi es are known to thgse of skill in the art.. AP
i nbr élaleéerrrm ﬁw@pclﬁi@ anfikody” as pRAdet LRy Of PReRABIPR 0
e
antlbod}) rgolegﬂpe'{] Bﬁc{élla?cchgpo%ftfbgh Jﬁvrgﬁtﬁbag%ag agﬁlg{ag%g)gl}ogsmon

displays |an;mgﬂn lzlatlmgrspeqnﬁmymdlafﬁrﬂftyefoam pamiichigr cpttnpne response
to t |mTun0 i on,i or b t.akin
{ost T stpergiE ouBoERan T hopbtkdor RufFS, Bliebfifmvn
in the art &@ R&k&d (%lé@terg t Bohl M MilARR! @+t : wsmmlpvs)eKSZMr et
anti body to the i nmunogen are obtained, bl ood

al., ImmeetlbscTaly 535((195[5\)3 Colg efedl., BIvd 723t W%PHOWA{IWW%ES

[t a antisera to enrich for 25
ANDCA%%% Eg }r{@gglﬁlses &) @ﬁgg}gr otein can be done if
desi ngethoddsragbdirebn afpdlpaoiat antiydidserobii@imedhdye of skill in
vari ous techniques famliar to those skilled | n tédh
i c

the art. Aptinbreg pgain pf migsi (6&n BADB/S MIchPiRD R MRS,
protein %&%}E r%?%ﬁﬁgvanﬁ@ﬁé%mrﬁrﬁl d £agﬁ’ve{11ﬁla'na %%tanamdﬁlﬁﬁon

él oma ce l'er & M1 stein,
protocolEllhe arimal’é nmmnn)é res;ﬁmséﬂo]IhS hﬁm@mm)grepaﬁmoarlm atonitered by

. nmet hods imprtaliz n inc 3 nsf or t on
taking 5] PR B0 et Be Wy PGS of BRebg Erfadne oyt PERRUET Wishe!
appropriQfe dpﬁ gﬁ Elt&?%ﬁ% {ol the Kﬁ%\ﬁﬁb el aH@otQﬂhted bBoodW®collected from

38658 PCT/ 006/ 03779 In a pr eferred

the amrrehammrmema arg prepeacd i ]ﬁb‘dlﬁ r frgctipnetipmef the apiiscraioenrish &pr
anti bodi es of the
ant1bod155r @ggth‘f‘%? ﬁ]QFe?fP {'Eghcag géj {@g%‘gﬁg d based on the
sequaeRodénat afiiotiie mmyrbecdbcamdd Bntarios sechibesemaitic g

those skfllhe?i 1rt1] ?h%ve%/rt a]gr?ef{yl, g}ﬂgencc%?lls from an animal immunized with a desired
antigen are immortalized, commonly by fusion with a myeloma cell (see Kohler & Milstein,
Eur. J. Immunol. 6: 511-519 (1976)). Alternative methods of immortalization include
transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other methods well

known in the art.
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i mmunogl obul i ns can be obtained fromthe nurine
hybri doma of interest and engineered to 5 contain
WO asssshe (e.g.,. human) i munogl obul i N sequUREIYES2006/037793

usi ng standard nol ecul ar bi ol ogy techni ques. For

exanple, to create a chineric antibody, the nurine

vari apl

et o RiE R GRn e LREEEY 3 HAFRR: GREHARAd gpigpocy.
ChlmerlEair anmamNaed dntihbdies 67 the preésaii ihVgntieh ca bg preﬁ'ﬁe@ b&satl en ghe

ni zed anti he nmuri ne CDR regions can be
sequench L G e WIS oL RO AR ACRODEE Hi5 TRET Ll ShkERHn |

1mmuno%lﬁoug¥1§ cdrd l%eolﬁalged %&g r%}t% r%grsl}?@%?dggdgh% § f Efnté%gt S%Q %g%lﬂeered to
contain Bo1GABIiNG Ze garnGn) BimBrdglstmliQseqrnets wing)stant ardandedvdar
biotosy HieFnRy - &l o P AR treDBer Bk D egEER s aggblgyeeions

can be unmufu Firigh ¢dnBRRORPIAs Hind MBNRANKATRS RAIThE aff (€ elgh U S.
ich the endo}g‘gnous nouse i mmunogl obul i n genes have

Pa’fenﬂ‘{%éﬁ%lﬁrﬁé&ﬁ@ {rabidly eadld. hooentio abumaniredemibodmibogranuCDR

regions gﬁ{’t? (L8 1n?§¥e%l dr %eanhtb%g agﬁj %%il{( ﬁog %e@%ﬁ g_gé%% knn@@mgg églegt h e

U.S. Paﬁnﬁﬂ& 51,2@ 58, t63‘31n4€f5and3J BBPatbmONo0d,3530,13975,585,089; 5,693, 762
661, 016; 5,814, 318; 5, 874,299; and 5, 770, 429; all to

and618_0@3%’etp&%ﬁlaek%{;) U S. Patent Nos. 5,939, 598;
ST Bt i S PO PR

human atndlbbélha; deal et geaﬂera)edl—ﬂtynammmrmng)trelmsgsnlc antratsslrob®somic mice in

which oY 3 Hog® Blove FenT e OB EBBTEHE edRecagien A gggerous
human it o3 bRk Beslks Ha0s béchah@Edued. h%ﬁnﬁ@ biDQEivasSn Bt (see
are know in the art (see e. g5 U S. Patent Nos.

e.g., U Pawent oo 5. 554808; 1649.82H4.6255126; 5083 425;15t89e15028,847,397;

5,661,014;3; 814%é§”§,8?§ 9; %gé%?ﬁgg%,aa?gtg g%% af%;( %gg%j\pgtent%os

5,939 59&} 6(;0‘755!811 y6,614,898;.6 15@[&34 End6,1821968t0 KasherlapfB&.al.9&id PCT
404; 6, 544 731 955, 313; 6, 582, 915 and
Pubhcat@rs%j 0434 Bofolghicy ¢lief. D tHhman anéqboshes @@041$ijesﬁfﬁliﬁé?4 using

phage df;&ﬁlagmh&%rfgf &rée%fn%rlﬁ)r&r%s 3 HBhGh Lih% gepes. Such R]hage

anti al | I ns ubelnase?ecte t syste
display methatls Gir mriatlrigdlwraa@ntlboch@pdmare dn¢e ngth,e aigy(see e.g., U.S. Patent

Nos s 5 PUPL S Pk el poked ool Yeete AYpLEm s Dol

5,580,711@ ER§eALII VS rFa'téhﬂN%@G 9gyct %%d%rmﬂ@ﬁt@ﬁfic@ff@rty etal.;
activated or capable of activation 30 to al

and U.SsRaterithees. 813861784, . L2 I04p6 At 78 b .5, 318t 6é8%,8b®md 6,598,081

0l ] upport can also be a 38 WO 2007/ 038658
to Grlfﬁgﬁe/‘%égoow 037793 substrate, for exanple, a chip,

waf erSolidwapport, iy wsethhibeh @fers i mb@tal thatds substagtidlan
conmpound, of the inventiogn is_bound. Reactlve

one
insoluble iing s¢lesried sQlyent systeraor ydueh srarhsirpadilrsepasated (G- obips
precipitdtRa) HOhWPseld @R¥¥ent system in which it is soluble. Solid supports useful in

practicing the present invention can include groups that are activated or capable of activation

to allow selected species to be bound to the solid support. A solid support can also be a
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limted to, olefins, acetylenes, alcohols, phenols,
et hers, oxides, halides, aldehydes, ketones, 5

W@ 2000038658 c aci ds, esters, am des, cyanates, PCT/US2006/037793
i socyanat es, thiocyanates, isothiocyanates, am nes,
hydr azi nes, hydrazones, hydrazi des, diazo, diazonium

_ Coril ’ | £i . [ ] \
substateglgt Pt G rasREG S PRR L H8aquobral okt B8R ne

compourdCEt @k snvekBblsshouadhydri des, sul fates, sulfenic acids
isonitriles, amdines, imdes, imdates, nitronif,
hydr Skeactiie Hestionad gravps’ asmyest el elersdp ggoups including, but not
limited td I%'Ie%%c%@i‘%ﬂeg AGhIR: pl?elnl)l@,n&ﬁers Ui A9, 1B31ES, Sidefitleh] HeBShes,
gnam nes, ynam nes’, ureas, pseudoureas, ‘
carboxylRerids pediag, Aieides, cpanbiediiforyatesss, thinclyama¢se sothiodyaeses, amines,

. azides, azo conpoupds, ,azoxy campounds, and nitro
hydrazingSo FBUAFRISS. IRGERATS1Fh EEPSHHP: ‘b‘ggtﬁigﬂﬁsl’ SFCaP Ry s,
disulﬁde%\{%ﬁgf%;ikiés‘? dullisheR! SRBAIE aBiOGARINUIRS BS aceRal§l-ketals, anhydrides,

oxysuccinimde esters, nmaleindes and the |ike
sulfates, fidfemic foids isoratridése pmidénasping des, inBlOCOMITBATEY HEGHNNTES,

. cadem.c pr.ess San Die 996) ... Met hod p
oximes, BEEREBHS eRES D pE o ORa o g BUpe AP e taalrs BBk H ARG
ynamined; ré¥s! pR0godrbRl sendPRbiA®s] @RbddintdesPatbirhatad, immef,aizides,
particul ar purpose is wthin the ability of one of
azo compRind$, azexy prmpgundg, sed nitose cempgids, Repgtive dinciippalggaups also

and the l{eQstesforayarhple, Heotansdre Blaronupa T BulredQUER) & cedempo preds,

son i 405, 6 EEL e BLTBAGES % Bl B LMo n

art and tl@i@%@ﬁ[;ﬁgimf))o HodBfeaBoiTor bpaRicafar bEPORS §-within the ability of one
preferre e he co

odi nment, t npounds are prepared as

of skill i tHesdrayed, 4o axasnpd, Sehceriand iero, BRSSO UNBTIENAF CRGUP
L R A e R g s L R

protected@ﬁﬁdﬁ&&t@(ﬂld pure enant [ oner [ c corrpounds can be
prepared by wusing synthetic interpedi ates that are
enantlihg wempenndsyof Hap i@ veniiop SrARTARATFH RS WFIPBlCIONY (B8s 25
. that either .l ey ' fer N, ferred
e e
embodinfint,ahd edrhy@inds atey@efareteds spbodhiiatly arsiright somedi Meéeds of

. along the synthetjc route can be. resolyed jnto a
prepering PG ABIGN & 1 OBICTGHET U B B8 AP VP Y LA g B ampl,
enantionjteﬁigéf(lf ?m’l’d?l%ﬁ %ﬂ?ﬁlﬁjesaand PafelentttidherRl BLRRERMN @ bePiébared by

or resolving mxtures of stereoisonmers are well
using syhkthetintermetiatesdhat agrrantiomerioady pusgiin kpmbingdompithireastigns

I O

inversioi. UA bS8t 8dly ahe fib@dFoducVEGlerBedid@s Mibng HEHyAMHBAS Boute can be
PCT/ US2006/ 037793  ENCYCLOPEDI A OF PRACTI CAL ORGANI C

resolveddpEM STEtY sETAIEmer. Tengiteies SEimsisting < leavine UrSaARECE &
particulallg“?tgfsje:re%g?[g%égd gl%g%gcsr%)so}_mééﬁes 8P deddisbfbrs afS&ell (H&H in

the art and it is well within the ability of one of skill in the art to choose and appropriate

method for a particular situation. See, generally, Furniss er al. (eds.),VOGEL’S
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5 The present invention provides for drug-Iligand
conjugates where the drug is Ilinked to the |igand
wao boooosfesea chem cal |inker including, but not PCHUSHA6/037793
to, those disclosed in U 'S. Patent Application Serial
No. 11/134,826 and U.S. Provisional Patent
| ' ' A2 ] ,

ovcrcu AR R PER By 80 2RO TR OLS o7
Technical l1it4., Essak 19915 psi80be81 6 pandetpdlieelydce. Oan. adsr2s: 108 (1990).

disulfide linker, and is depicted herein as 10

(L4YO-F (L1),,, , (LYp H (L1),,, , or (L4)p IJ-
LINKE %gi),,, , respectively. In addition to the |linkers as
ing attached to the drug, the present invention al so

pr oviTheypredeativmeatsioe providesrior dmgﬂlgamiacoraugmpmeo@thpalr@ is

S AT ST SRR T
U.S. Pat&ﬁ@?ﬁﬁc@&’orf Sd01 RRCEl /191 $3weind St BERiSEdHa) PRed A dpphcatlons

therapeutic noiety wll, however, be rea
Serial Nasp |§Q/r5é7ﬁ166t7 and pBSel ,d>74 sakhqf which arp &ergin ingorapratadeby rrefwe@cg

an 15 att ed to div
This lmli,%{s qlﬁnﬁ{ el 88ptf%? %ag%azmg,s%r dgguzﬁdeen ?rﬁ(% anallsn(?ép%(é%cﬂgergﬁ WE
(L‘*)p—FqunbLn@qu“)gsTHLangm Idﬂg(I_éI,;&n]t—S Lbet, e@pacbivelyl ah eﬂditlanntb the
'l ke. I'n one aspect, the present iInventi on rel
linkers aﬁ beunig Kashediingie dike Pt Iy BT progidgel Pﬁ@’«a@fﬂ g
I
st s DEERSILAS 005055 UL RIS BB, Rl o
aspect of the Giovandon dsexemplifiekhdrbi@iby referaricw to theitiattadhynendto a therapeutic

moie. 3 B 2 SLBh e S PG FRORI LRSS e

attachedgg Hﬁfeﬂel s}Se@Esei&l@ﬁlﬁﬁlg Etﬂ abt liMitsd ) dRBROM BR&HLS .anklffcal agents,
l'i nker is cl eaved rel easi ng the active rug, once

biomolegiHes, daragfingsagdatsi daseciable lebsls andsihediksf action. Thus, in
ioﬂs e n%glg agéseg }I(;)e;pcrtsﬁ%gts ilé’l@é/n?g)‘hh 81['3}163 tt(g1 ﬁnkéré ﬁ%%r@ ugéf{,llttla%ttach

targetind fi@upHRr tﬁ@@péu‘d‘c RN indharkeBl He ran(étﬁelfkﬁpaﬁ tﬁu iriveftion provides
activation), no trace_of the |inker's presenc
linkers thadrigipas stapHity i eqmeromeds. eBERIMeEE VBP WOHELD 9 afhergse

favorabl& hgreld tg&??ﬁaﬁa@olﬁgafﬁ%@iﬁaﬁgﬁhﬁr YarldRg ham%bél rfa)imt,so Ipi%
['eaved at a si

te inor near the tar et cel I” such
generallﬁpretfheechﬂhaein(shch breba@jpeents,ahabnkeys cloavedanelcesmadta wtlvejdrug,
one oS50 RS ERERn FE Rl e DR B RRRHOE v
linkers df Ql?é' ﬁ‘@@[ﬁ‘dncar@%wleﬁ rsubRitseonce r&ABEddNBorh O hbfayeditchgent or
system c side effects. Preferred cleaveabl e groups

marker (soeh asnduyimgtactivasioahvadece atthe diakerispresgaceismass. est er 30

i nk and ulfl I|nk

enb Og;ﬂr?gmhg elinﬁ%dslmeﬁtk 1 e inven % tshle tlﬁn\l}glls g?er cl'ﬁracteémed b)éthelr
ability t€ be e dtdhaugn ehaao®s tdrfetebl] sdéh 4@t ﬂistYf/e @3 8febdpeutic action

PCT/ US2006/ 037793 An i nportant aspect t he cc{énrrent

or mar1<¢rm¢amty oRugTscleavaeaEn hetepzxraatwﬁma&re t W@S&?é‘@fa aldgjip feducing
systemig’aCt tl&jﬂ &f ke r'?tk%gﬁe]% ﬁ Yl?or fi%kef )f?cﬁ{& to%llaﬁy Qﬁ/djg Fh1€side

Kers" desc are par y usef
effects. We&faus@cledmmbmgm@scfm eadzymlatmaaleavaga hxaﬂucbtpepndmlv@ds,sester
linkages, ancfj dlsul?'de 1 ages ¥n otEer embodiments, the linkers are sensitive to pH and

are cleaved through changes in pH.
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speed at which the |linker cyclizes and thereby cl eaves
the drug fromthe ligand. WO 5 02/ 096910 provi des
wa@ewanstesspeci fi c | i gand-drug conpl exes havi ngP@I/US2006/037793

hydrazine |inker. However, there is no way to "tune"

the linker conposition dependent upon the rate of

cycli

Gescrt poaroy it teb R ekl Bl £ IRY TP i specd
with whict the tihkars cleaye dfoeexaaplé, cthe hyahyzmes hgkdra; ddseribed herein are

. .conju I n_contrast, e hydrazi ne I|nk rs of the
partioul i bEfil torAHsR BTN Waioh BRI TSE [FER AT HAY the

d tr\aﬁ B8 thel IR} MRNiYes! A8 khdrby@EaNed hed
“peecd lovvl neg for‘yy%leessel ectl gn&%a%(’ea Salrr%\galﬁlggéﬁ%%lsazwge

02/ 0969|1 D rpk@nddsasswalc&pemﬁe lighsli-dragl complesesifavingo liyzladzierlinkeor
|ization an be Chl ev

Howevef SRR ho Wi o H8E ke SR bl atien Rt uboiE e ik e

cycllzatfdnl’irlqll—iﬁ@narﬁ a8 yadeulaRfotRiuh@AdyEbddzdave thd [8ia88 filoae the drug
targeted delivery of a cytotoxic agent to cells are

ata Slov&’éﬁﬁ"é\?@@ i gredyyradyfar manhdrugilinker conjupates. b enhiedt, thgdodrazine
s G GENERR G, PSRG3O s vor
slow, thanebjn yllewial fblhthe geledtioalof p aiticulan hydlfhﬁn@ Bifed ibasid vl the desired

effect has been sho to accel er Lhe ate of the

rate of Céfg'?lgaltlglat hexemple V%rp{ cxcg%féqlégpnt ywih hydrazine linkers
that pro@1c¥RIRRNE8-mdnh e it \Ydh déﬂ@aée"‘@r%ﬁ@& Eﬁ:léﬁtl&ﬂ‘ﬁ es for

gem nal” position. This results fromthe strain being
targetedrdelivery ed aicptotdxéc agenito csdsrae |anlmsyed1mmllardrazme linkers that

produceshgé)o%t éléai%%%f” tgs {u%& O%I{lg’ﬁgqr\l\égrlil% e%rgal(:sir(félég rliqpérl@erecial ring resultlng
from a Ifrﬁéﬁlﬁdﬂ@ig L0 rﬁ@tﬁyl@ at ﬁhé @6@that Posstic. | Th d‘%‘eﬂﬂﬂlﬁ{wﬁl eBBctASs been

shown i n Exanpl e the gem di neth substitution
shown t ApGsigsete ghe Ta RS dhe qyabzaélnon é%ﬁpfz a1 samParPdigca siegle fonembered

I t
ring Wltf?&,ﬁ lt.'ﬁe %&[@%ﬁgo friilg ;ﬁ@:ﬂ[ﬁn a(gsug(ﬁfn T:lﬁ {e%lﬁ‘llisbﬂ&n e &ra%emé
rehevedem‘d@dmge rosnetinds] kveverd, bististitutdreameas sivor doval thekgactivyy ildead
referre exa e,. in a_sustained rel ease
of malcifg{f fese ?)(ﬂﬁ’ She ﬁeﬁsonggqrébwraa@%t@ﬁ A bR, tagacko gtegighigdrance.
As shovsfneih%(%ﬁlp@é‘@4 &hé b@%"dfn@étﬁﬁ%ﬁbs‘i%ﬂﬁ%ﬁ%s fhia ﬁ'i%’h pa@tei" §f€lfi£tlon
25 provide a°linker which cleaves nore sl ow

reactlon(g@ pecir gompined itrwhersthe gewinahcarboreisefCHgpycl i zat i on is

achi ed usi.n razi ne.,l i nker th

o D BantR RS n AR visk R ERbodPeR g it 8P
cleaves inlage Q@W}ydhﬁiﬁﬁb@p’ﬂefe‘ﬁﬂébsl?bﬁ dahPlb, 1104 sdtfihdtieRade RABRISHor in

The |linkers also serve to stabilize the

a formultaﬂgm %félhoma agehiclape it adpWaglarserompgagitadaey on uaiil to
provide Eglrr]lﬁél‘r WL RE s mcﬁé §1§Wt I‘drc%rtgiﬁ% |8 'Fggb'vf fha?ea@tt

it Since suc |za Ion resu
cyclization o$ mingavtadj uklhg a(hlydnaﬂllnalmkm thapteducts upbn tlbevage teithbiedsingle
i nker al so serves to atienuate

6-membgibg Ting: 1 g;t qg%g ﬂ'eyﬁénl@amg@@m)r inglg/ kr@?m Yot Hae:
the M@e?sod@s%/sgﬁf%ﬁé&aﬁ’ﬁzé %ﬂé%ﬂ&ﬁﬁ&l%zag&t @%ﬁné‘cs

relatively benign while in circulation an has t
degrada@@swhé@lmecﬁfcglﬂtlonf EhISéeeanpnne)w@es atspgiiGganaberefit since such

stab1llza? 180 F%Bgﬂﬁnggtgaélﬁg ﬂgﬁiﬁiﬁ@ﬂ% bal?lhﬁ‘? %tatﬁe a’gacheg agent or marker.

The linker also serves to attenuate the activity of the attached agent or marker so that the
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feature of the linker serves to inprove the
t herapeutic index of the agent. The stabilizing groups
wa@e@7psssfer ably selected to limt clearance anPCBUS2006/037793
met abol i sm of the therapeutic agent or marker by
enzynmes that may be present in blood or non-target
. I . t. . P m .
conjugafey SRR EIAIA NI Slrp SR AEA Rt Mo Al LA e i
toxic, afgt actpaitise aivhe desifell gitk oflagioad &bt therapbuticegenigenfugates, this

rker and may also act in praovidi ot her physica
Feature i Higer peryes pdmprove %@@ﬁ@\_ﬁ&mﬁ%ﬂgw agFhk
st abi THeZs'ta{b@liﬂﬁé’gﬁBupsr@X _p?éfér‘ablgrﬁgfe%_& td B8R cOhnd

marker's stabiTTty during storage in either a
metabolfsor efithathethpenticagent ArOndrembyt etzpohes thatmay He ptebgnt in bleod or

stabilizin r.oup .i ful to stahilize a therapeutjc
non-targ§ e i AR Sy ed RS s e R e Cran SRS
cells. TRBStKATzihE @RouPe 968l et blodk a\t%eﬁuauaﬁ betheR¥erf b hRder ahd makalso
_agent or nmarker in human bl ood at 37C for 2 hours, and
act in preeidingtasherphysieal cheraeierdgigs of reapertasmarkess $he pabilizioggroup

oyt SR SUEH s BB 1 UED T  Aor

formulatei€orgnzynmes present in the human bl ood under the
gi ven assay conditions. The &r eserﬁq Jinvention, al so
gyl

rel aplégaliy@¥®émbﬂg&%§oeg FePi AyStRtEEe? FTiRetts aeoRigt e
marker ir?}gt;s%tvgk’ k@ﬁﬂgye%ct fhB %%érﬁ BERaHQR Rl ?’ég‘?acdaﬁé?n Rhedryas vl @ﬁ)ltre;/ge of

used for the treatnment of ~ di sease, especia
the agent or meekec e hwiwerhlodtbat 3FYC fSpkbovrs amd teyyltsus éesofhan 2%,

i nker s cribed herein 2 r.ovi de for prodru ha
preferaby 855 g 157 BrCelir it oeg PR SoptinyeS R ARy 13 than
2%, cledvagd &6f th¥ agéi@r Aarkel BPHRVREy SEARetdnt 1h the hidhe©Blobe hiaddr\iee

to prodrugs of simlar structure. The |linkers of the

given asprveepaditionpvent i on as descri bed herein may be present
at a L.1i it R ' i . ,
e A0 OB TS A S SIS

More pavtiduilatyy thef ingemmiopselaiss toropaupt that may e aleal for thieateatmdnk of

. cleave in vivo, e.g., in the pblood strea t a rate .

disease, GFeciily dOLHRERT SbEMODEIRY B?Ctlgcat?lﬁawse&f %EQIHE?FS&GF%T{‘%EH%Y@‘“

rovie S SUEIBL O ApRop R Lo cona syl b

improvedis@bilitn keblod radativead ptodragsfadsimiparstineigreanal ogs  of

t herapeutic agents and.to reversibl ink a

t her aDTRErsaf T Bigob e EniGim ik pi ey be prcgt any
positiondwitlth 8L YRi6xib 8bighgater a sol i d support. The |inkers

may be incorporated into conplexes 30 that include

t he chiust Bricris peovideRa linkorthel Bay capingnpolyyasessheroups as
part of 1@%%19?29%2141%?&%3@9 o yibd) eagg,qhttl{;efoﬁa&? sti‘egﬁl aqtla(?g% %ﬁl%heis enhanced
peptide, 'hydrazi ne, Or i sulfide group, onée of nore
relative Gethht dfroshstatcisiat ladkkech graupps Also moddaldre oogligates of the linker

Jdntroduced hetween, the cytotoxin and
arms with therapeutic and diagnostic agents.” The linkers are useful to form prodrug analogs

of therapeutic agents and to reversibly link a therapeutic or diagnostic agent to a targeting
agent, a detectable label, or a solid support. The linkers may be incorporated into complexes

that include the cytotoxins of the invention.
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the targeting agent. These |inker groups may al so be
descri bed as spacer groups and contain at |east two

WO e@cssess f uncti onal groups. Typically, one cheei/ust006/037793
functionality of the spacer 5 group bonds to a
chem cal functionality of the therapeutic agent, e.g.,

cyt ot 0xi t her. cal  on I i f
Che B aBroB it {oE o8 pbBrPi BT HaERe R F ol onr

more selffimetdlatiallinkyr %(rﬁupstﬂ,‘i erd etiphil tht@desdd tetwdédaghe cytotoxin and
cl eaveabl e |i anpl es of chem ca

the targeting @gp®n dihris lkepgrougpaae rlsg pe dessribertas spacds garups ynd contain

r : c
at least t%rrggcg < furgc?loup@‘&fa iﬁ@%ﬁi foﬁm:ﬁ%lug{ﬁ%g& nalztg%f the spacer
group bareipne s ehéreidalldfyundtionality @f genkerapdwicagligs ¢. gyt@dtoain, ‘while the

unsu tltut substitute r ynsubstituted .. .
other chegnipe PRt Sl it itett pondter oy Gretignality
of the ta?éé*ﬂﬁg 'a%e & e t}fércléég%p@ﬁﬁﬁei"t EQ&H}%@B%@H&I AreHBnalitids 81€

the al kyl or aryl "~ groups may conprise
spacer gtmtpweamudb Nt xp0merrploncasbanys. catioasy, angino.2ietanecandpnprsapto
a polyethylene glycol noiety. 15 Exenplary spacer
groups include, for exanple, 6-am nohexanol, 6-

mer camecya&xmmdlauvwmw I eyeatals} L', at gfk.nelglly suteinaadlor
ot her anm no aci ds, - hexanedi ol P- al ani

unsubstpieghliple EHaHORE] @ yopibaiLiRd D s S sGfued heteroary!

ora sub%tl?tg%i P Rﬁsglkgggﬂgg Ihgt‘ég)glkgﬁ gro‘a?h &g& X0dE u%ﬁt ?‘F alk 1 or aryl

groups npdﬁ&tﬁxhprﬂ;@%etvtd&ﬁ 1 aadeb (ombbn gromsp, Tmmnr[aarl alﬁ&toﬁqmse a
él c acids, peptides and the like. 20 The spacer
pob@ﬂ“@%ﬁ’ ¥ &9GY4 nt roduce additional nol ecul ar mass and

chem mmpléry @ﬁéckpg&%hpst 1)‘101'115@ qmt B&nﬁ:‘i’é %té?thhéx@ﬁ&ng ng

agent conplé General Iy, the additional mass and )
mercaptéhexenglo h%rhydryxydemnow aoed;tglxdn@ andradiar agtifo adidss 1dnkexanediol,
B- alamn% a* %mﬁﬁ)e‘ggp%lc%ysgeﬁm&e Sag%clgp BWL}B%I? %Saxpgltogenqar%lc acid, 6-
aminohe&@ARL Q¥ias3 Maldim@lobam@e: 2id, prhalié) @J-sfubsﬂltutéd%hﬂﬁﬁdm the

roduced. 25 The spacer(s) | ocated directly adjacent

carbonyf oupenindgsien BYGICiF geids.pepidasanddhedse. (L' )m wherein

mis

When ’%Eé] §po&1§" g&lf_se?\% tg)gét?gd&é ggﬂlﬁ?%aé énnogecuﬁr n?]ass 2nd Henfical
functlonakﬂt@nhﬁocthé cylbtodlrf-tfatgeeng amﬂcmplema(ﬁeb@rahlgs elok addltlcrmymlass and

NISETAC AT T T
through @érléiﬂl seleStHSIfishatlR grolil? 3 QU RRIxkY &omﬁ@ﬁes%ﬁyz@ﬁ{ngé BF &‘i‘um half-

het eroal kyl, unsubStituted heterocycloal kyl,
lives carsbipproduceeded het er ocycl oal kyl . Wen the drug- Ilgand

conj ugate co drazin |
conpr eespgce&{rﬁ [ﬂCfltle SII‘BCE d’:ld_] apgn ﬂfo% 8’5%%}3%5 A& deno%ed as
(LY, WREBIMS20 @R 1er Sedectddirbid (2 1] 2,181 5 Iml6etWhérhﬁt11tﬂplmIalr bsacers

i ncreased solubility or decr eased agglr egati o
are present, either identical or different spacers may be used may be any self-immolative

groups.

group. In one embodiment, L' is preferably is a substituted alkyl, unsubstituted alkyl,
substituted heteroalkyl, and unsubstituted heteroalkyl, unsubstituted heterocycloalkyl, and
substituted heterocycloalkyl. When the drug-ligand conjugate comprises a hydrazine linker,

L' does not comprise a disulfide bond.
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properties to conjugates utilizing a |linker that

contains the noiety. The L4 |inker does not have to
wheoosesdess nmol ati ve. I n one enbodi nent, the LAPCODUS1096/037793

is substituted al kyl, unsubstituted al kyl,

substituted aryl, unsubstituted aryl, substituted

het er,oal kyl, or .5 ubstituted he .
et o ke O AL SRR St st
properti U8 TohjulhtbOMsliAwya Beker oK centainp e, maietyo e 1( Gnk&6Joes not
al k){l., al koxy, aklylthio, alkylamno, or
have to b selfiyiraetpiies: [n aneembedimeahifisdh meriey, is subsibiigstalkds a
unsubstifl ity Qﬁégll klﬁ)s{mllte%téf}’l hﬁkuﬁ&ﬁh@ﬁrar l?ﬂ@&ﬂ}l{éﬁ Eter&aﬂ(gl, or.
conprisés any positrvely or negatively charged am no
unsubstidtedlhgeroylitgl, angofkhial maydeystypiphtdrachabloy eydienilhe. L4

. ¢an conprise a pol yper chea | yet ne glycol
substitutfepiBiatey 07 AHEPPIS O ATTEY (¢ e fae; kel e@%ﬁws@gﬂg@&% or
dialkylafgﬁ"ilﬂplln l’ertlfﬁﬁ_teﬁlb@diﬁ’ﬂéni's',"ﬁI4 c&ﬂﬂﬁ%%‘?{onf&@gli@moﬁf?a{zn another

em cal noiety. In a preferred enbodi nent,”
embodimentpk| sesprzepalyymistivebne nghytivsly ¢RERY amiheasid polymer,prch as

.portign of .L4 be between 1 and,50 unjt ;
polylysifit b BABEYINE o BRESTRTTS RRDLeL 1) o Rbe Ty e R ash o
moiety. X&f i85 Rk ¥he3t UKeL ORAPriden] fob exdmile, Hored pslakycomnfbonent and a

repeat units, or even 15 nore preferably 3-5 repeat
small chgmiiead moigly.nost preferably 4 repeat units. L4 may

consi st 1 . ke I : ' :
cont e elefiteRbogtai FEepipliEisk poletiplorfy @ B moicty
The PE@Ipksitlonasf L* hetyeiedatwoeh.1 drid S0sunits édng. PrefebhbileeP BEGihbave
part of the L4 ie to enhance the e sol ubi.lit
1-12 repgpt yrifs; @awmr%fir.ag&d%w FRTal yIis: RAE R T %‘Pﬁel?eéﬂﬁ‘?}&s ofeven
566,63 uAEILE ARt PRferhiF U BFAt RSEU bty Rd@sibtRlely of
Inmf}ﬂ%%ﬁ?ﬁgatig% o? t he drjgsgaﬁthz gn_ibody. 20 8&) Y
the PEGReptetyder ltinmyels qorjainien aldidonsd ebstiiadeor unbiebsbised aligyl or
heteroalk{gllq gﬁréqs usf%gtptﬁ%hg%{ltﬁ\égggi oags _p% qu;%ﬁe 1ER5& gtgtét%ﬁa@ tljieh\gater
solubility @FHIRS@M et N8dditisHeely, PePH®motstyRIuSIsg ddpgee dTaggregation
peptidyl noiety. In one enbodinent, the F portion
that may-e¢qyr Huwrg ha copbgasiealol fradrue éhie agdbedyi pmol at i ve
l'inker(s), L2, and a carbonyl group. In another
enbodi nent, the F portion conprises an am no group
(1) PeptadélLaikepptH)onal spacer group(s), L3. Accordingly, in
one enbodi ment, the conjugate conprising the peptidyl
i nker conprises a structure of the Fornula 4: 44 WD

A9 Ql%étq)s%&ﬁ?c%va%é b@%ﬁ?ﬁﬁﬁ?&? 8Bthe Av¥fitidn A be@dpredentedlds the

general formula: (L4)p—~F— (LY , wherein F represents the linker portion comprising the

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

Accordingly, in one embodiment, the conjugate comprising the peptidyl linker

comprises a structure of the Formula 4:
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\' ~p\' \ (4) Inthis enbodinent, L' is a
self-immol ative Iinker, as described above, and L4 is
W@ 2000/088658 t hat i nparts increased solubility, oOPCT/US2006/037793
decreased aggregation properties, as 5 described
above. L2 represents a self-immolative |inker(s). mis
0, 1, 2, 3, 4, 5, or 6 o and@g are independently O
or 1. In one enbpodi s 1B, 5 or 6. AAl
represents one % ag§ }‘ ‘{ %TQO aci ds, and/ or
unnat ural a-am no acF s; ‘'t i'g an i'mteger between 1 and
20. In the peptide Ilnkers of th% i nvention of the
above Fornula 4, AA" is linked, its am no

t er m Digis eenBodeherd) I'ecd éélf mnbléuw linkehew dedribsd absRNand L4
e., 10 the targeting

directly to the X4 grou
is a moighethat imparts Hcemepel aogmty, @r@@@éﬁeé@gg@a@ttqwopw@&, B®nal

descrlb&f Me %oﬁpgs%tg & Eaﬁ 1&%@%&%’ ﬁnf(éfgzt P &@4 lg%g% Q)hS :t(;r% oand p

are mdapenqhamly@ ord. dmbb@embwdlmaﬁty In g Bom,ps @h 6. eGAl yepadstnais oael ot More

the N-term nus of (AA . E i S not necescs1
natural ppiRQAe M@Hdﬁnﬁ@ﬁ‘t’% OfegHing ARifls %l%alblélt%ebg?t%%}/ll PR a{%w
uni t ¢ e Eﬁt}ﬁek?ﬁﬁcm%@t}?e' IBO&PEIOI’I lof tHTap &k F&%l&tﬁl Aﬁsls' Ithked,

necessary in the pepti i nk ers of US Pa
at its andipQ tetmBU B, cithsr dineclydo hepr eviisodi’ mseahs¢ntt diecctlyrg tlgax egroup Ge.,

e G0 BB ke L G SRR AR5 S P HS

reactive( fohctidhal fodp)e TR esthsBMbodikfbnisswled'D! BipYesthial! HoBRalok Somprise
i ncreased solubility, or decreased ggqe gation

a carboyyligreyt greup dizestly aifactiod de thedberminugs of éAA s pAbes, ilgs 8op

necessa?)ﬁncblé%'na Oglrn’(l)eﬁéé’ f'ZSF{ reotro %Cc%ﬂg)ggflg?n 9{{?1 ﬂfﬁ% 8[§&Ppl?eE\gg%%élther

L*or X mchﬁAdmsbmm&emﬁyhn&hep@pﬁdmthﬂk&fshﬁWS Hatene Noo6l14GHOUP
of D or the carboxyl of L3 forms an anide bond with a
pendant amine functional group of D, and o and p are

i ndepgngde et ¥mgod:ifnent1 the%nj Lfg@f%rc%%ﬁtsﬁg EpPtid P fker

natural am no acids, and unnat tral "a-am no” aci ds; ¢

Comprlsesaatruct%dﬁ@ezlmmﬂlm%ss PCT/ US2006/ 037793 i nt eger
between 1 and 20. In this enbodinent, L' is absent
(i.e., mis O is the general formnula).

X4~<L4>—<AA1>7N—(L3>~D
p [} H (8] .

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

1 . . . . .
1. AA represents one or more natural amino acids, and/or unnatural a-amino acids; ¢ is an
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In the peptide Iinkers of the invention of the above
Formula 5, AA" is linked, at its am no term nus,
we@paohessesd rectly to L4 or, when L4 is absent, POCT/E8100§037793

to the X4 group (i. e., 5 the targeting agent,
detectabl e | abel, protected reactive functional group

: e 1t 0

integer géw}é I%f‘z‘é %tﬁg%ﬁipo}{lgn%frfggé% ?ﬁb@ht(g bglgl)s rqol% thed ngag o

formulad. carboxyllc acyl group directly attached to the

N-t ' f.o (AA Th t
t heselultbaeRtHe ke G theiarintion ob bedbevs BoRy & Ay 1S linked,
at its an¥Rb terfi B CLilh¥r gﬁ%c‘ﬂ?%‘ Le 'of' len Ll‘l‘ils éH’s?r?{AfdlgééqE%he )@ﬁa@rh&p (ie.,

necessary in the peptid I nkers o at ent
the targétirlapesy Betediabld habek @Ircﬁtecptnd‘rtdaetwe\fendtlonklegrom;ﬁorTIItr@rotected

| at.i e | i nke a, bi fanctiona
reactiveGneliQpLAPGH). 6 SOBESEBPERS e BUZ! Lt PP PRk, e Rt Comprise
a carbotARtelchesrobY\Rir PP GaEcHe ea Al -1 IRl 02 $A AMY, OTRYJ) @trlgﬁbd y
stable "tripartate nol ecul e, releasing one of sa
necessaep@db@se chbailigeantsior tierels bferacmwhowhq aqypanif étrecﬂm)etween either
b t I I ng
L or xTBLERH, 500, TBA15 R SHMTRY 8 0108 FR0, batlass
t he renalnder of the nDIecuIe to release t he other of
aid spaced cpeHICaI noi eties. I n accordance with the
The sel on, the self-immolative spacer is
coval epf {yr. Irﬂﬂ&%@v@l‘inl&? ?f ik%fa Blfﬁcﬁ&%} cﬁéﬂu&ﬁl%@@{&%ﬂ@h is
noi ety and coval ent| Its other en
capable ot envateitlyrladotg to getlsmtwocspacteti @hdnmgl Hr(»lle‘etgﬂnWEDanally stable

wipartaig oS, FaikBl At S50 3p ER RO TR v gt e Tigfeiparde
moleculRRirhéhds BPAafBdleatddR; SHdUBIIORInGtsHidl eﬁtzﬁn@ud aemg& ate
nmol ecul e which is stable and pharnacol ogi ca

spontanpotisbt §l9aving{romibe md@eosmeméewtg atlegmimetepafsaid
spaced &Qhﬁ&l otléet{lsﬁ yﬂ%tc& aerlc«\é ﬁtﬁé @pe]s&t t?lyveﬁH(?lﬂ tltleagegieﬁmnolatlve

bon cova € spac

spacer 1I§Tﬁd>\elﬂent1§ nicikédher que pff itd endsoto efie/pepeidé hﬁieejoynd @fvfa&mtly linked at its
noiety fromthe tripartate

other endy : eI vy %@r%flcgi' Eq%ctg\?pg%ﬂeg&,ﬂ&e drg 5%1% whpse %wpﬁ;aﬁwnwﬁp@ts
pharma&ﬂ& él&ﬁta@tl\'}lﬂﬁ sO8d fos EH&@ArﬂtdOQQeﬁgﬁﬁrﬁ@th&h&fthé P@ptﬁﬁ%&&g and

ety and“initiaté spontaneous cleavage o
the drug:mvat}emtd Q/tripartkue mlgaltcmée wb'e;hés stahde and/phapmetrdogically inactive in

i t I f t '
the abseige Bt sirBeriensirie bug Bt e Rl S fls i ek Buger
enzyme'alt fHeSonk o VRNt IBE NS tBE kpackiMABlent dn‘d&h@ﬁﬁﬂﬂe niekes aRtdby
L2 is a substituted al kﬁ/ unsubsti t ut

effect ralesse pf thapeptidreneietdiaythe igipsiase molasulsdSadh %V@ﬁbepllewage in

turn, w1ﬁ%§fé§’a§% IJ% l%%lg?r&lﬁ]%ﬁa%{ng %x!a?t%k 5%1}116 %pz?%gﬁ%lé%w % 1n{t1at sgomianeous

cleavaganflths bbad b(b\tal@dyamﬁmgr’thu betetmbdied tb el’(eedrogmdlety% tw&by
2007/ 32658 P /U820g¥£%§7793 One particularly

effect release at the drugeinphasmpasolneicpdy epiedP™2 nay be repr esent ed

BY  The self-immolative linker L? may be any self-immolative group. Preferably
1.2 is a substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, unsubstituted heterocycloalkyl, substituted heterocycloalkyl, substituted and

unsubstituted aryl, and substituted and unsubstituted heteroaryl.

46



10

15

20

25

the formula 6: Ka O-~ -NR24 5 (6) The aromatic ring
of the am nobenzyl group nay be substituted with one
W@e007/088668 " K" groups. A "K' group is a substitREenUS®NG/037793
the aromatic ring that replaces a hydrogen otherw se
attached to one of the four non substituted car bons
Ergya/t b rrtcg P 1cu1 ey%rtegerrﬁ‘ed SelX mmo alvHaPacer ]:;hl%a}flé %} %setqted by
theﬁnnﬁﬂdbj-atontlo group, such as aIkyI heteroalkyl
am no, nitro, hydroxy, alkoxy, haloalkyl, and cyano.
Each K is independently selected fromthe group
consi sting of substituted;al kyl ,, unsubstituted alkyl,
substituted heteroal kyl /10gs St t ut ed het er oal kyl ,
substituted aryl, unsybstifuted aryl, substituted
het er oaryl , unsubstit .£d heteroaryl, substituted
heterocycloalkyl, unsubsti t ut ed heterocycloalkyl,
hal ogen, I\m NR21RAZ) NR21COR22, OCONR21R22, OCOR21,

d 1, 15.wh R21 R22 i nd ndent |,
el ec EArPTgiH THeopiPs AR BREmL erHg o 1 SDSHSR v epe or
more “Kd d¥hps. AnsKuDsbin 14tedbadtkott on KPSk AHg t}ﬁ‘& RIpPREKY hydrogen

unsubstituted heteroal kyl, substituted aryl
otherwiseratiableadi to une df thefour nontssbstitued darh@mséh@targf part of the ring

ubst.i tuted h
surucrort SR B SR Pe SRRl R aRY bt AR s apystom
group, stesgdliaylyhdterdalR$l binitey) hiiro, Agdrogg aldowy, hatdatky10dnd dyahd.€dch

.. to, F,. d., Br, I, N, OH OCH3, NHCOCH3, N(CH3)2,.
K is indRpodpity saleateddran oSN of HoPA oHiH GheNbig e
alkyl, sx%oﬁtlt%tedehete%al 1, t!lrﬁugﬁﬁutgt? ﬁétﬁrré)'égégl %ﬂ@s@i%té@ﬁrgyl Lﬁs%t%tlgrted aryl,

her  oxygen atom o ructure shovin above is
substituedirecdaey, uItsuhstlmtad lheta;darg,rsubgntuféﬂ deterovgclonlbyl, tunsublsiRRited

heterocy @ ARE PN DR DR el DRk e BERSEE Y o dh PRz MR
whereinfR¥ @nE RFPRLE ﬁld%ﬁ@ﬁeﬂw &lechd'ftdrﬂ ehd drBh SdisAhe of A0bubstituted
substituted by t O group. Preferably, the NR24

alkyl, uisyhgititesalkyh yubﬁtltwted heter@@lévle nosupstpgted dighegoallsylt substituted aryl,
unsubstl_%%%g%gl %ugstﬁ]lgce(?@%%grsﬁ atfn@ul%ﬁgltéd ﬁ)&?ro%{ygtghgﬁltﬁ@g the

heterocygd aligy] @ﬁkﬁlﬁm@bstﬁgtedﬂtefdrocstulbslkylt UBs@ehpidrik W substituents 1nclude, but
unsubstituted al substitut ed het eroal k% :

are not BASeIEer F1 b 56 Tnbokr OB DI, NG & heNtlsn Qo
ety B i, 480l o671 3007 qg%ﬁégret’&téd%%@m@%m.

I'n a prefe mbodi fent’, the invention provides a
pept i Hee dtheﬂoalygem‘ atbmrdfmlh@tru(zwye shiownebowd ere@nnedted to a

carbonyf gr'f)%' mel'H? t;[hreul\clf{j}]‘rf‘l.slttctionality 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* isa
member selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,
substituted heteroalkyl, and unsubstituted heteroalkyl. In a specific embodiment, R% is

hydrogen.
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Ka O 11 rl -W LAA)_N 124 5 wherein R24 is

sel ected fromthe group consisting of H substituted
w@bdoylo3sesainsubsti tuted al kyl, substituted het epCHUE2006/037793

and unsubstituted heteroal kyl; 10 Each K is a nenber

i ndependently selected fromthe group consisting of

subst;i t ut Kk . Ll , I

net orbaithgiin e EEbastnh AR oo SRURRC i BEgprmuts
(4) above| WhereiarSedisfrises tithtmete: substituted heteroaryl,

unsubstituted heteroaryl, substituted

het erocycl oal kyl , unsubstituted heterocycl oal kyl,

hal ogen, NC2, NR21IR22, NR21COR22, @CONRZ1R22, OCOR21,

and OR2' 15 wherein R21 andl R22 arelingfpendently

sel ected fromthe group N\ stipg of B, substituted

al kyl, unsubsiituted alkyl, tituted heteroal kyl,
unsubstitute tqﬁ}joalyk ——/substituted aryl,
unsubstituted atyl /csubstituted heteroaryl,
unsubsti t ut ed heteroarfyl’, substituted

het erocycl oal kyl, unsubstituted heterocycl oal kyl ; and
20 ais an integer of 0,1, 2, 3, or 4. In another
enbodi nent, the peptide linker of fornula (4) above
conpri§%§ a -F-(L1),,,- that conprises the structure:
48 WO 7/ 038658 PCT/ US2006/ 037793 O R24 R24 R24 Ka

N/ R** @ $31d8tell fr&rR4heRyrddp Bordiktng dABA ubtitutdd AR,
unsubsti\!c\lll;tgcg 51'1%)1, 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*, 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-(LD -

that comprises the structure:
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- d : ly,
an amidefpgpd Pty apcadan ARy fupcipnak

each R24 is a nenber independently selected fromthe
group consisting 5 of H, substituted al kyl,
wae@astess ut ed al kyl, substituted heteroal kyl , PERtisS2006/037793

unsubstituted heteroal kyl. The Spacer G oup L3 The
spacer group L3 is characterized in that it conprises
a primary or 10 secondary amine oL,,a [3jbpeyl
functional group, ﬁnd ei ther tde ' of |thé1%L?:'Egroup
forms an am de bolyd with a pepdant XCar bokyl .
functional group | or th}—qaﬁﬂﬂxyl L3 for an
am dg bond with am ne functp glioup of D.
L3 c&n pe ) | ect m t he groud?&cgngi é%‘} ng of
subst] —orNun tituted al kyl, substituted or
unsuRstitut'ed pgjeroal kyl, substituted or
unsubstituted yl, substituted or unsubstituted
hteroaryl, or substituted or 15 unsubstituted
het erocycl oal kyl. In a preferred enbodi nent, L3
conpr V888N aromatic group. More preferably, L3
conpri ses g, a2 £0,80hd M PERIent s@@ét%él ﬁ%ngﬁlggﬂ) lconsisting
i ndol e group. hbn-1P|n1t|ng exanpl es of structure

of H, subktittited altkyd,amsebsiisutedalkyl3suiistitugaddeterodlkyd| ardeurtshistituted

het %3#Iomﬁng structures: 49 WO 2007/ 038658

CleI0aBET/ US2006/ 037793 HNC, HM I-NO OHNHNH Z\ Z
~NH OHNC HNC z z i-NH wherein Z is a nmenber
sel ected fromO0, S and NR23, and wherein R23 is a

The Spaeerdieaupde] ect ed from H, substituted or unsubstituted

and a5 RGO L i ae s e H B SEELRREY s o
seconda@P Ahdicrirngakidxyl idclidhahgioap,yand efthérriie amideathidlt grotih éorms

D. Accaordin the, L3 nmoiety is chosen suc
i Sogp g%lg or thstcarboxyl of IEB forms an

amide bé% g}é | CARkhM a%iﬁ@funhfﬂ(gwfa??xﬁlelﬂ bE®. @ cbh bk Be18Qted BB the group

I ment, a portion
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, L? comprises a benzoic acid group, an aniline group or indole group. Non-
limiting examples of structures that can serve as an -L>-NH- spacer include the following

structures:
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drug Ditself functions as the L3 spacer. For exanple,

in one embodi ment, the drug, D, is a 10 duocarnycin
wa@lenrwsess/e in which a portion of the drug funPCT/OSR0EE37793

the L3 spacer. Non- limting exanples of such

enbodi nents include those in which NH2-(L3)-D has a

structure selected-.fromthe group, consisting of. 50

WO 2007/ 038658 PCTHIGSZOOG/ 037793HN&NHZ NH, COzMe COZMe

CICIOHNN;Lﬁ\_NH | OHON/ 0Z OZ
CozMe \' CI NH, \ N Z HO,I doz NH2 N2 C / |
cl 0/ ~1H N/OHON’é)uZ 0ZC HZNH 11 N
HONO OZ5 werein Zis a nenber selected fromO0, S

and N_R23, wherein R23 is a nenber selected fromH,
substituted or u bstituted al ,

7%, \ z NH% 25. \ A NH%
¢ NH
o

N

HN/§
g
BEAE
o}

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.

Upon cleavage of the linker of the invention containing L, the L* moiety remains
attached to the drug, D. Accordingly, the L? moiety is chosen such that its presence attached
to D does not significantly alter the activity of D. In another embodiment, a portion of the
drug D itself functions as the L? spacer. For example, in one embodiment, the drug, D, is a
duocarmycin derivative in which a portion of the drug functions as the L? spacer. Non-
limiting examples of such embodiments include those in which NH,-(L*)-D has a structure

selected from the group consisting of:
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substituted or unsubstituted heteroal kyl, and acyl;

and wherein the NH2 group on each structure reacts
wWOowRan/08ses8 ), to form-(AA )c-NH. 10 The PeptPCBUS2006/037793

Sequence AA' The group AAl represents a single amno

acid or a plurality of amno acids that are joined

toget her by am de bonds. The am no acids may be pu,

natural am no aci ds anf:or unnat ucahe a- am no ae{ ds.
51 @%W@§8658 P S2006/ 0 3 [Re pepti@ﬁ§
sequ )c i g fuactional | di fi gatd on

resi du Si & ami no aci d, NC= a4
pl ur / 8ci ds j oi ned togethdr Yy ani de
bonds. T de of the current i%verftion is

sel ected for directing enzyne-catal yzed cl eavage of
the peptide by an enzyne in a lo j on of interest in

a bi ol ogi cal systemcder exanpl g;+#op, 5 conj ugat es
that are targeteg(to a ¢8| ugi Ngza t argeting agent,
and then taken up e celIN~@a peptide is chosen
that is cleaved ysosonal proteases

psl_et€aved intracellularly

such that the peptide .
Within the |ysosome. The Aunmber of amino acids within
the peptide can range from1l to 20; but nore
preferably there will be 2-8 am no acids, 2-6 am no
acids or 2, 3 or 4 amno acids conprising (AA )c.
Pepti de sequences that are susceptible to cleavage 10
by specific enzymes oft2cl asses of enzynes ar I
knowrj n thg art. y peptid B es tda e
|_by enzymes t he serum ISN” etc. are
Dhe . fAn exenpl any, | 4;} dhce of the
I nvient odélggifées a peptide sequepee Phat is cl eaved
by a prot€ease. The focus of the di €cuséi on t hat
follows on the use of a proteasg-sensitive sequence
is for clarity of illustration
limt the scope 5 of {he pres napvention. Wen the
enzyne that cledves the peptide-2s a protease, the
I i nker generally Na\‘eptide containing a
cl eavage recogmbt NN Nseguenge $or the protease. A
cl eavage recognitiogseguence for a protease is a
specific am no aci d sequence recogni zed by the
protease during proteolytic cl eavage. Many protease
| eavage sites are known ikngth pt, and 20 these and
\g@%gpgﬁsgﬁgaéersspfeggd 3 %ES F‘F\Cg uded in the |inker
WRirehR > Seememiber: seldviet doas Hi, subistifthed orSabshdaitefialkyl954
~(1990); Dunn et al. Meth. Enzynol. 241: 254 (1994);
substitutgdjog yhsubstiaed hoteroplkyl masyagpl aid44: 175 (1994);

TPSCI 5y OB 28 P ASP e
Met h. Enzynol . 244: 412 (1994); Bouvier et al. Meth.
The Peptide Sequence AA'

v

The group AA! represents a single amino acid or a plurality of amino acids
that are joined together by amide bonds. The amino acids may be natural amino acids and/or

unnatural o-amino acids.
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Enzynol . 248: 614 (1995), Hardy et al., in AMYLO D
PROTEI N PRECURSOR | N DEVELOPMENT, 25 AG NG AND
WORLMABBIERR S DI SEASE, ed. Masters et al. pp. 1BOFLSB06/037793
(1994). The ami no acids of the peptide sequence

(AAA),, are chosen based on their suitability for

Such BePE A RaEo b et PG pu are R Gib g
single am@?&%ﬂhéﬁeﬁfﬁ%y% ?hltr(ﬂfety %f‘ﬁﬁﬁﬂd l@ids 3Th&Pto@EthEShy abiigy bonds.

e'in the configuration. "In one
The peptidabbtherantnt iavertmass sddvtaldodditdcting nuzyamd-easalggedadsayege of

.are used. In another enbodinent..only t agi nQ i d
e per g oS S Do b B s bR
conjugatdiftatd GebARd ¥R Mking ke gbent dodat, aRdHRAtkeh A by thd cll, a
chosen based on its ability to be cleaved b

a o
peptide if shooerotiral ispreavedibrene oronere lysosqma) PEXta#ss @schdﬁat\xh&ﬁ Raptide is

..ncl yde ,cat.hepsi B, C, . S afl- .
ceaved ipgefi7 0T Rs oot Rm ot P AR o SuAROpopice
can rang&fr@avied 2oy beahbeRséBraBlyi thereiviill be 2vharamocritsp2 taest@abids or

using in vitro protease c|eavage assays

5 k [
2,3 or 4 gwogcids cOMPARBERSA krberRiidssATUene frd et F%elg@%f@lr?@eévage
by specif%ﬁé%ggn{neé §r GRQSE0r 82568 48 WeliSno@Riih 'rt]ﬁe)’arf. 0 be cleaved

unor - assocl at Z@gpr otease, such as a protease
t hat Manyfpeptidt segquércas b ark alehyedi by ¢niazpmes i the sgruf liver, gut,

tunor cells, non-limting, exanpl es.of .whi ch in¢l.ud .
etc. are kpoyviagt the gyt géolbg)ﬁﬁn?;&aargé)e]et%;;fq%ae in O%B}Cﬁ}dﬁ, g B?ptlde
sequence?hﬁqggﬂeg%dtﬁ PBrofdaSa Vet BYus Pthedis&dadion Ut EallowWan the use of

ested using in vitro protease cleavage assays known
a proteaspsentshitévessequersaiit fop cleritynftillvwiatipn and dogg ’noéggéyﬁ)‘;oelgméfhe scope
fth %eﬁ)t.i de Sequences suitable for use in the conjugates
of the prgutIR¥entihant i on i ncl ude Val-Git, Val-Lys, Phe-Lys,
Lys- kWisen thé andy¥ise thiteaved the pbstideGh b prdtbase Ghe Jinkar generally
. Cit, Phe-Ala, Phe-N9-tosyl:Arg, Phe-P|9-nitro-Arg
includes pipeptiieecon{pining @_ciqq@agsﬁgqq_gg)gl’on@e%epﬁ% _oE);l%e’ PIPEe@se| % gllgéna’ge
. - - - Al.a- . _ P _ A I R
o 10kt Yebnctbtod Sl A ey
protease GiynPh@tdobyticGlyaveSEQVLY piOteas@yleavRge bidgsrasel kpepn inghgart, and

S 1 YRR I T T TN oy e
] i980Y: Di DA ORsdesitdr 0l Mdth.
Science %@?S@hﬁbk%l’hrﬁloe??? %ﬁ‘%?}%fﬁ?ﬂ 1(2;113 %éQ@?I A Leélj ’QQ 7
Enzymol 3d4st: 1881 99Phel hopkerrysédet. ﬁmy,ma}‘.r%jfﬁz ﬂ,%/ (199A4Y Weher ef ¢{. Meth.
. ; : : ' ad t ‘
B

EnzymolCRA83 638 (190 501 Hardy @ a/AS AMYAS D PROTSIN FRECUREDRIIN K YELOPMENT,
e, Leu, Met,

I Phe, Pro, Ser, Thr, Tr r, and Val .
AGING, ADod baE8ER B S BASEr£d Yisters 64 anl%)ahgge@Egr@t ast asi s.
| ner {59 BERESH e Blpridt ey R ; HEQkbRABRSHAR their
corr gﬁ%t%gldﬁ%g‘%l ggﬁﬁ? ﬁcpr 1ease égél (??2?? to nmetastasize in
suitabilR ROt selective enzymatic cleavage by particular molecules such as tumor-
associated protease. The amino acids used may be natural or unnatural amino acids. They
may be in the L or the D configuration. In one embodiment, at least three different amino

acids are used. In another embodiment, only two amino acids are used.
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cancers. Uroki nase activates plasmn from pl asm nogen,
which is ubiquitously located in the 25 extracel |l ul ar
waepaemessaskl its activation can cause the degradetT/082006/037793
the proteins in the extracellular matrix through
whi ch the nmetastasizing tunor cells i nvade. Pl asm n

can also _actjvate.the oIIa enases t wpr.onot i the .
degr AaPiedFresrerppdimen’y g RrP! SEHEDEECATRE ORGP it
ability t§ %E %I%H{?Qi 1539 ng?@sgg?alp bidteakdsegoanmhitl Yestog MtidiEnelye

IS to invade into the target
cathepstnlsﬁ @eﬁ) H,)é,rmd SetPreferabld the [Catidescquenss (AM)]; is gaggble of being

it .is 30 W|th|n t he. S
cleaved iy GERRPSIR RU O S T e L Frofagt Brigge assevs
known S8gseRce that is cleaved by urokinase. 53 WO
2007/ 038658 PCT/ US2006/ 037793 The jnvention als
pr ov il esotherembodinagnt,fbppeniide SR Phiachases based on its
t S

it GHEELALYE) PR B LR, SRSy pUSRBTRE S CRM
extracell@hsly n3thé vicaiity Hlthhor deliga®ndimiying sxanglenof Whmhtlmcrbllldeéulmet

by bl god pl hi bj nd
olgopent dssn/ JAYLI O} bal NSHHGE P4 BEPs 40 Flsevarh® g LU0
can be tfeécga lls}{nggfn ﬁﬁf) Iifeme Efe%a%@%@s%y@ﬁ%vﬁ?ﬁ‘ﬂhé gr! icated in a

vari et Fergic and 1 nflammtory di seases
i nvoISuutabje e sbn-diglitisg, beammls&eofcﬁepéd@mulé@pes Syipablsier use in

e con U e bl RS WAL LI EBLL L S e

Cit, Lelh et Ne-aratra Ty ?h@JAQ&)Ph@ngCkb@&aﬁfg PliieeNﬁ-lnlitSo-tA@g,ﬂﬁle Phe-Lys,
del | neat éd. The scop bi ol ogi cal function

D-Phe-Blg-Liss §ydihad-yphyat- Aladgqu@ He-Alg §e\i@le‘h@e¥alo ?%'ﬁ%ééas%eu
bst f BYo!
s TR TR RIRE RO 5t Gaskisheay (spo oo
3). Preerfédlpl’epﬂfde@aS@eﬁb@SBm Walgein aad Velbyor  ( uPA) t he
zynogen formof a pr égease asspci at

met adi A8PHeLFHEPARER: BR AmN ‘PF?}ﬁg ﬂ}e Cl?se‘fét 10 he drug moiety
is select@d ﬁéﬁ‘tﬂ??{%ﬂg%@ﬁs@ﬁﬁ% of RBUA L, 'AQF' Oittdw, CesiGMCGIoMe OEeu

extrace r matrirx for cel extravasatl on and

Lys, MemP@BaEnoo&er ’rl?hly T Tyrfand otal.oln yst ancvtizm@s@da@@mtv&l@ jagynicid
pl
ocoret BESTSFES B %60 MR AR PO BB B e

Asp, CygrEG@J Glu, S rI[baLe@fMaJ Ph@@k& &er, Ghhe T} TYr, aﬁ&v@ns)
9419 ('1994))’. Vasoactive intestinal _ pepti de,

neu r dh‘@f@@.ﬁﬁg dayd en,1§1p 1@ﬁ§qdi B SARGET MEtasisiSy é@q}paﬁeg 5ypt]6q31s of
the prot%agc? ﬁrg)ku}asg F?F(ﬁrgélélthé m élr_? Il_rgchfag\rdg%(@%ég l(ljrbé?é’(sgsﬁsé;lﬁ frday

cancers.SEaslamnse aétT\ath pdsmidkrom p@mmﬂogeRewh]ch is @alglitously, loBited in the
3: 27-32 (1990)).. The Gpr ei n rece tor tﬁ’AR—Z

exteacel gt S ecnd A a8 g™ 4t PO dﬁ&fﬁﬁ%& et BtERen
extracel@% tﬁ%ﬁaﬁMué}f hicREf hDaddizif teeHUens Bivh@e. 2 ashin\e@n also

st pro |ferat|on whereas the thronbin
activate alod ¢ol]agcﬁﬂ1s¢sethm3promoﬁﬂgztlm ‘dograilatznt dfithe edllagpy in thy hasesent

mermbreDp syouncg RGP DL BT DT eHEreey P TR bt G
invade ifiRA48e APAR 16429 (Dano, EAKEIM @gﬁ&é?eRes 44 $32viod6C &hus, it is

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

cleaved by urokinase.
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central role for tryptase in tissue renodeling as a

consequence of disease. This is consistent wth the
W@e@ 088388 changes observed in several nast PCT/US2006/037793

cell -nmedi ated di sorders. One hallmark 25 of chronic

asthma and other long-termrespiratory diseases is

fibraosis and thjickening of the wunderlying tissues

t hat CsuneEngen plse praddasitheopserof ppptideseatanicesdthtae emsitive to

' [ i larl a.series of reports
cleavag Oy B g8 Pnsh BRI oA aslpul B Wb ere @R o
BL BIL, &l AIIL. d@esd dnvymbs ¥R1hds orelibd bi ¥10da ?mgﬂl%r&éiﬂgﬁq%iﬁitére
a variety of cancers (Coussens et al., Génes and
and onlyrgigavegdrwmphysigiogicpt substrges iy wirgd. 909 tryptaseifamilyrof srinal . |

o REBE 08Bl A9°ER SS90 B OB SR i
mast celRetehnlso gyel3ldi&) trySibe196G4s {6200 bioBlgtb@I Hhide Frod patients with
,%égernatlonal Journal of Cancer 85(2): 171-5 (2000)).
these disgeqer ddowrverhpmrnct iple pliryptaserin heptiophysiolgzympledisease a
. p « . .
oo AL AGHL R8P S90S FRISE o351 Ehn B9 gy
consequermgsraf iryptase(afdljbstahtidiodptmied bp dpin substeibsiecdicy. i s a
wel | - est abl.i shed method for the determ nation of
pr ot €4ZUaE e PPE%EY qqiivater ﬁfor%fpﬁaﬂlflnﬂﬂe,plwna%ep agteppory(uPA),
h Itk 684 pidi ' tthfic iSBEFInvhGord!
e ey 1 S0 p LSS 08 oy DR o, YRGS o
the plasminggemepsepdesngsiltingini thg dedtmictiorhef eitapilelaetarinfonatiidar

age. f or. i ndi vidual o VD
extravas?tféocngalnnt%%%%%g?l,raxtggi be( %rg%rllc%ﬁtll \(ﬂ" gfﬁgﬁe_safégx?%ﬁggﬁg?-w@%% c

~ plasmineued ablixehiterian e I@hpméﬂﬁxbﬁcem@%& Phd 864 (IR IB{N’O:}@ (Stack, et
ra al .

posi tional -scanning |i ries S{ no, T.A, et al.,
al.,. Jourpalgs Bjolexient repystantpsi18): 941683 14G.988). Yrsoasties pisstinale
. ' 'y | i dhy .
petice, HOEL KBS ALRE AP F LRSS SIS AR i
cleaved anppthsegpamaiilyet tierife- Afg-erbAtg (SHEEID N 53 setyglesce (Tam, ef

Xperj S, f ski in the art may read;j|
al, am. & et oA o i posBE dbe erpt S AR
be cleB@idrand Ubtivatddby ' ' ' t
cn e kR A ALLLY B0 SURSSEN L O RIS o ERffc
drive fibroblagt relifnetlcanbbdicas the thromdircantijvatgd reseptor PAR-1 inieativated

L $€S Az ;- byrol at i .1 nker,, wher gi
I T i LA
Biologicsn€keahistriR72(7): 4048-4040(1X47)ar Talah t6@fthartisohBcAfGgests a

(ﬂe cribed further herein, and His a |inker )
central rlg Afringtasg it hesus fenedeling as crqpaqunreef disspsRoBhirEponsistent
with the profound changes observed in several mast cell-mediated disorders. One hallmark
of chronic asthma and other long-term respiratory diseases is fibrosis and thickening of the
underlying tissues that could be the result of tryptase activation of its physiological targets.
Similarly, a series of reports have shown angiogenesis to be associated with mast cell

density, tryptase activity and poor prognosis in a variety of cancers (Coussens et al., Genes
and Development 13(11): 1382-97 (1999)); Takanami et al., Cancer 88(12): 2686-92 (2000);
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ONN nl N2/ R24 24 0 O 25 wherein 55 WO

2007/ 038658 PCT/ US2006/ 037793 nl is an integer from1l
w0 20/03828 i s 0, 1, or 2; each R24 is a nmenber PCT/US2006/037793

i ndependently selected fromthe group consisting of

H, substituted al kyl, unsubstituted alkyl, substituted

heteroaIHy and unsubstltut ed 5 heteroal kty and | 7
Toth-Jaketigshes il aHoae Peiolgy 316 ontp0000ERiteHEe/ds BoA gHona

Journal %}ﬁngamﬁﬁgggpgﬂ 8§%dgfelagj ﬁgein; gl g: O%’GI’I?M ?rh t II3§4 R24 |

pr oviNg@hbdiaie Mtvevh in3hé st Cor evalubtsngwhetBer agpaniticulad p'rstease
1,2,0r3, wherein when | is_ a bond, igl [

cleaves alselqgtqglampﬁq)q seguenceg Forgssemie, the ¥R 0 1m§tl('j18 c‘é)umarln
5  (AMOC) ﬁ\q;b% gengésée%tlh@sﬁgtr%s a%t—%rshécﬁmkﬂﬁo@?& tROBQERA on of

rtutron on the phenyl ring Is a para
protease spdsmﬁmlt}uﬁlmmerrmn, I\/br afadr (164 TpAbddiamt Ricchemistry §8AT-3).
erre

Specific ﬁ[e@y@eroé gh eq.pil&% l}?ﬁﬂlh era{es tlge @u%%e&nc(gﬁgﬁ Fe’aylﬁg gBGQ'urP Oallovxpng

for the sﬁ%l%@c@rrﬁlﬁﬁl&ﬁff ReAve rhies firaakivrRNel wBetratésheviad) rmﬂy
nitrogen I n one aspect, the hydrazine |inker

arrays (Ifeer B, & @ (E3A9e Péiadrgwii¢ and Medics G@em;sﬂy&ettgg@ﬂf 667 72) and

0 posiionS SBLAAP B0 RS, L ET BRI R gE 100 o

AMC pep¥ife ﬁxbﬁﬁﬂb (hbﬁa@e§ﬂévfe beﬁﬂi@in@ldy\t@ td napidd:sr profifxothe &N- Eammgé
In yet other aspects, Hformsa menber ed self,
speciticifsnofiraiensss by sHRRINE A5 TARCY f“‘i’ﬁé‘i‘?{?é 24 S%Ferexpeﬂmem 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.

15
(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:
20 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:
R24 R24 R24 R?*
é\mfl \n/‘%
24 R24
25
wherein
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i mol ative linker, or Hfornms a 5-nmenbered self
i ol ative |inker and a 6-nenbered self immolative

wo povR@B86581pon cl eavage. The rate of cl eavage iBCT/US2006/037793

affected by the size of the ring 56 WD 2007/ 038658

PCT/ US2006/ 037793 fornmed upon cl eavage. Thus,

dependi ng upon the rate of cl eavage desired, an

appopr i atis ispimtegef figmtlo— B f or med upon cl eavage can

be sel ect ed. Fli ve2_l\/|enber ed Hydrazine Linkers 5 In one
enbodi men®2 ¥te °hddr azi ne 1inker conprises a -
5- menber eghchrat R zim@nbdriimdependentig seeciedromrthe goup coBfesting

structure: R24)3 24 R24 R24 R24 4 R24 0 - | IN
of H, subsiitmed atiork W%S®@§1%a3@é%tuﬁ heﬁr%,l&rérqné@s Inidd

5 heteroalkglr;rn%ocg! ment, nl is 2, 3, or 4. In another preferred

10

15

20

Odi ment, nl is 3. In the above structure, each R24
i s a menbes eitherepmnddit.| the behdbetuer thereatbea ofthshgckbone
consisting of H,_ substituted al kyl, unsubstituted

angl tlag pdjageb 8I5OEERIT’ het er oal kyl, and unsubsti t ut ed

het eroal kyl . 1 n one pmbodi mgat, each R24 is

i ndependently H or Cl- C6jalkyl. In another

enbodi nent, each j i s independegtly Hor a Cl- C3
al kyl, nore 15 € I n anot her
enbodi nent, at | t ong R24 i thyl group. In
anot her enbodi ment, eagh R24/Is\H Each R24 is
selected to tailor the npoﬂhdsf%ieric effects and
for altering solubility. The 5-nmenbered hydrazi ne
i nkers can undergo one or nore cyclization 20

] th , i . an@nd
Con” bR bR Dol TPPIR Y hOe O shbRR) Il BP0 an8 e
PCT/ 4S2008/ 637793 R24 H-(_L')--D/ m H\N~,N O 24 R24

R24 i 24 R24 R24 4 RRRp +.
wherein when I is apbond, n;is3 anH n, is 1, D can not be

OR

0 where R is Me or CH,- CHy-NMes.

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

preferred embodiments, n; is 2, 3, or 4 or ny is 3. In preferred embodiments, 1, isl. In
preferred embodiments, L is a bond (i.e., the bond between the carbon of the backbone and
the adjacent nitrogen). In one aspect, the hydrazine linker, H, can form a 6-membered self
immolative linker upon cleavage, for example, when n3 is 0 and ny is 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
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NNR4 X4+ LNNL' ~-DPOpPp RM R RR4 0 R24 N
N-R24 R24 R24 R24 Rea An exenplary synthetic route
wo on7pssspari ng a five menbered |inker of the i PUEI$1006037793
ist: 50000+~ 5 NHi Cz Hoi Coz HOOHabcH
Boc,, NN~ H2, Pd/C+ Hd O O Boc~ HNNI )Y' N Cbz
e The Cbz- rotected DMDA b is reacted
formed ugqmclwmphghumpmd@g@@p@ﬂ@ It of 6legyaes e%f% an ppROgHgHe size
ring to be Itg)r %,g%onc eav%?&a?lebggﬁlg "i\OZV\n?t ﬂ' ggEhKll_ Pr‘élt g;: ¢ acid
hydra2| ne d in the presence of hydrogen to form
DI\/DA—2 2 di metyl mal oni c- Boc- N-net hyl hydrazine e.  Six
PCT/ 0 G dXhe Li nkers 58 WD 2007/ 038658
hydr az%ge%gﬁk&% cﬂa %’rg ?}g&e’ﬁ;@ gﬁlé?%%grg%@ > ered hydrazine
linker, wherein H comprises the structure:

C(R¥);
R24 R4 R24 R% R R24 O

g o) I I
Y Y Y L Y
o) R24 R24 l'-!{24

R24 R 0

In a preferred embodiment, n; 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 ora C; — Cs
alkyl. In another embodiment, each R* is independently H or a C; — Cs alkyl, more
preferably H or CHs. In another embodiment, at Jeast 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.

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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hydrazi ne |inker, wherein H conprises the structure:

C(R4)3 R4 R4 R4 O nl NJrYN 24 RR4 ( 124 ROR
wW®G200m/0386p8% ef erred enbodi ment, nl is 3. |In the BODUS006/037793

structure, each R24 is a menber independently

selected fromthe group consisting of H, substituted

al kyl, unsubstituted alkyl, substituted heteroal kyl,

and unsub ut ed het er oal kyI I n one erﬂaodmr(ﬁ P each
ndependently Hor a Cl - C6 alKyl. In another

enbodi frent R24 is independent| kN r 10 a -
C3 al kil e EHpRearﬂmMHormsyh\gT;

m&eRl E ne R24 is a n@thyl 24groJup I'n
ﬁd tagl tail

afR24—bs _H. ,Fach R24 is
rR_z4Fga‘e|ﬁn'po’Unds steric effefts and

for alterlnog sol . InapreferredPe ment, H
conpri ses the /7 Me R2Z4 Me ON ' M| 0 N—mrY¥ N
15 O 24 In one enbedi H conprises g.gefi~iak

di met hyl substitution. In one enbodinent oR*tae above
structure, each R24 independently an H or a
substituted or unsubstituted alkyl. 20 The 6-nenbered

dr azLane ﬁeﬁls? S fl%llr m g&?ﬁrg%}' %{ﬁﬁiré&‘ﬁhl&? %QBt/é?l'Elon

%<

can
s descri bed as: 59 WD 2007/ 038658 PCT/ US2006/ 037793 R24
R24 R24 0 24 R2 ~ RR24 X4L4 ~N N Lt~D -, NP 24 HN
(N-R24
0 o | SOCl T |
N  ——»
+ HNT O bz o%N/\/ N cbz
HO OH | |
a b c
H
Boc N
H,, Pd/C + NS
2 H
d

/IL%T/\/N\%Z

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 ¢ 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
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ORO+ HEL}.-D An exenplary synthetic route for

preparing a six nenbered |inker of the invention is:
w@2aes8658CPI McOH O N CH zClz - CbZl--,' N w HNCTZDE2006/037793

NNBoc -NNBoc OHI Hi H5 a b c The Cbz-protected

di methyl alanine a in solution wth dichlornethane,

was reacted with HOAt, and CPl to forma

Cbz- bmnoémr eabadimsanhyhahysizins ey eurRrsep a orpgmbered
draz action of nethanol
h¥%ﬁﬁwh %eurﬁl R gﬁfgﬁ%gher rﬁy%?eam nle Li nkers 1t |os

cont enpl at ed t hat the i nvention conprises a |inker
having seven nenbers. Thig |inker would |ikely not
cyclize as quickly as t(h(@z?)sve or six menbered
linkers e pref RFY qgk4f QP4 sOne

drug- | ASinmlarly, hehdralne 15
Iinker? 'x,trN

hydr aZi né ng ond’six e nenber ed
cycli za\;zz@n A five and!seve 2nre er ed |inker

as well 'as a six &hd seven ne red nker are al so

5 cont enpl at ed. Anot her hydrazi ne structure, H, has the
formula: 60 WO 2007/ 038658 PCT/ US2006 037793 R24 O

In apref&alréa dﬂqbod‘rrhentf K| 15(3 Zﬂt}RMOVWtEICEH“q epeh B" igamengher4 5,

1ndepenq:epgyn.sqleféecb§8@&h% group §PPSHI§%g O%IH 5151) s Hl%hd aﬁﬂyll Mn&%gtﬁﬁ{eg qlkyl,
substituted heteroalkyl, and unsubstituted heteroalkyl. In one embodiment, each R* is
independently H or a C; — C alkyl. In another embodiment, each R* is independently H or a
10  C; - C; alkyl, more preferably H or CH;. In another embodiment, at least one R*isa methyl
group. In another embodiment, each Ryg is H. Each R* is selected to tailor the compounds

steric effects and for altering solubility. In a preferred embodiment, H comprises the

structure;

Me
0 l Me
ey
.nl N
o) 24
15 R
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.
20

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

separates the drug from the linker, and can be described as:
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15

of H, substituted al kyl, unsubstituted al kyl,
substituted heteroal kyl, and unsubstituted 5

whedoenssabkyl . Thi s hydrazi ne structure can al seCT/U82906/037793
five-, six-, or seven-nenbered rings and additiona
conmponents can be added to formnmultiple rings. (3)
Di sul fide Linkers (J) 10 In yet another enbodi nent,
the |i nkell':{?_ltcogpr2 ses an enzymatical | y clgavabl e

dlsulfldelgr I'in one enbodi e/ LIRfé&nt i on
2{%y5 s _d.c dfug- Ligapd npaund havi ng a

u b7FOrnul a 3: HX4+(INl=p,, 1--~L1 ] D
15 (3 / L4, and X4 ard as dWefined above
and descri ther herein, and J i a disulfide

| i nker conprising a group having the struc %%é %@
R24 \_"d s 20 Ka 61 WD 2007/ 038658 PCT/ us2 |7 793

wherein each R24 is a nenber independently sel ected
fromthe group consisting of H substituted al kyl,
unsubgtdxbr ?ﬁgy Hidtic ST prefeemg hat:ememblae, linkexchf the
unsubstitu heteroal kyl; 5 each Kis a nenber
invention isdlependent | y sel ect ed from the group consisting of
substituted al kyl, unsubgtituted al kyl, substituted

hefer oatlidat) GPI unsubst i f ut gd het ermeadikyl , ub$tituted
] Eﬂ’%@‘s’h tuted an substituted® het er odryl ,
b sti ¢d hetcesoar subst-But ed L
z erdtycl oal kyl , unsdbstitpted heterocycl N R—8Bec
gen, NO2, NR21R22 COR22, OCONR2TR2Z, 1,

and OR21 10 wherein R21 and R22 are |ndependently
sel ected fromthe group conS| sting of H  substituted
al kyl, unsubstituted al kyl, supstj tuted roa

het |
unsufdeiGharrseterist dirpethihA anmes?b’é’sgf’ Hepayt Ih&?]ﬁormethg/ne was
reacted Wil ngﬁ%t' % @%I ?rﬁﬁlm a%%b&éﬂ:@ gnﬁk@ﬁﬁﬂ%h&’ hydrazine b. The

unsu eteroaryl’, substituted

hydraziredd idepiytctedltyythe avitniofmebisnol, deredngiearepaeiet oal kyl ;
15 ais an integer of 0,1, 2, 3, or 4; and d is an
integer of 0, 1, 2, 3, 4, 5, or 6.

Other Hydrazine Linkers

It is contemplated that the invention comprises a linker having seven

members. This linker would likely not cyclize as quickly as the five or six membered
linkers, but this may be preferred for some drug-ligand conjugates. Similarly, the hydrazine
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:
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The aromatic ring of the disulfides |inker may be
substituted with one or nore "K' groups. A "K' group

WO 2008/0386b%t i t uent on the aromatic ring that reptHUS®0E037793
hydrogen otherwi se attached to one of the four
non- substituted carbons that are part of the ring
structure. The "K' 20 group may be a single atom such

as a hal n such as
al kyl , t , hyd al koxy,
hal oal kyl| a

i ndepend
Br, IN’KEE,

) 2, NHCOCF3 and
met ylk For "Ka" ais an |ntegerq;£50, 1, 2, 3, or 4.
ecific enbodinent, ais 0. 25 1n a preferred
nt, the linker conprises an enzymatically
vabl’g?* di sul fi de group of the follow ng formula:
2007/ 038658 PCT/ US2006/ 037793 0 ::4::s x44L4 Ka
In‘this enbodinment, the identities of L4, X4, p, and
R24 are aswhdm&pmiObEd hbloﬁeor6 andi dis O 1, 2, 3, 4,
5, or 6. particu

1
nore spec F?‘i di‘ss%‘inP‘F‘ g lflg SSWB% fﬁsoﬁn %}’I%t@r%uéj igting

1k éuﬂ%%te%ﬁ&t Balléal, af¥l GRBSHthed
of H, Suﬂgagﬂﬂ% aelky'i leu;g%ﬁg?%%dlﬁznent is as efro?l 21\/\/;1 0 24 CEZPgS ond

heteroaumﬂms\hyurame St@:tue cPr alse fei) §ive-gsik's o1 sqyen-gnenbese
addltlonzﬂ compfonéjn s can'd lé%ﬁdeds tosfhx%l u'ltri)lé RﬁgJ ormul a bel ow

(3) Disulfide Linkers (J)

In yet another embodiment, the linker comprises an enzymatically cleavable

disulfide group. In one embodiment, the invention provides a cytotoxic drug-ligand

compound having a structure according to Formula 3:

X4‘{—-€L4)5——J——€L1H-D 5

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

disulfide linker comprising a group having the structure:
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63 WO 2007/ 038658 PCT/ US2006/ 037793 R24 O R24 R24

R4/ 0 ~Sds ~~ Ka A specific exanple of this
wepdomsssesit i s as follows: R24 R24 R24 R24 Y PARUSH06/037793

s"ls O 5 Preferably, dis 1 or 2. In various

enbodi nents, the disulfides are ortho to the amne. In

another specific enmbodinment, ais 0. In preferred

enbodhereint s, R24 is independently selected fromH and

G o SRR e e

of H, sub%%egﬂ(}@%&mtlfe@w dﬂ%ﬂoﬁﬁéﬁa‘%a%tercbﬂk}&}mﬂ vAbuhstitutgdol -
O Met hanol HO J1\ ~~S~S N~ \ =N 2N NaOH NH b O NH
heteroalkd;r ef | ux SH S 5 "~~ Methanol HO S" AcCl e

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, NOa, 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,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycloalkyl and unsubstituted heterocycloalkyl;

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

dis an integer 0f 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”
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, OCH3;, NHCOCHj,
N(CH3)z, NHCOCF; and methyl. For “Ka”, ais an integer of 0, 1, 2, 3, or 4. In a specific
embodiment, a is 0.

In a preferred embodiment, the linker comprises an enzymatically cleavable

disulfide group of the following formula:
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c d Methanol O NH S f A solution of
3-nercaptopropionic acid ais reacted with

w@b@rosdesol -2 to form 5 3-nethyl benzot hi azol PCUS2006/037793
i odi de b. 3-nethyl benzot hiazoliumiodide c is reacted
with sodi um hydroxide to form conpound d. A sol ution
of conpound d with nethgn%L is further reacted wth

compound b to formiconRoutid e. npound e deprotected
by the action of thrid and met hanol form ng
conpound f. 1R - 1 18jan [ ugate of the
current invention rfgys@ptional lly coptain two or nore
i nkers. These linkers may be t ame or different.
For exanple, a peptidyl linker mayebe used to connect

the dr tq the |igan nd 8 d 14i
my et O SRR R F R wBER ¥ s dehHtR cbove,
is ATt ernat 5 vgley .In apyrtiehlaReRbadimen, d iy dr 2zi ne, or

andd1sq¥1g§f??a% Iinkepﬁls may connect the gﬁug nf | i gand

conpharorarstecifiy disglfide Falriigshowny dhe Iﬁélﬁ& O%i sul fi de

linker may attach a diagnostic agent to the conpl ex.

O her uses for additional linkers include |inking

anal ytical agents, bionolecules? targeting agents, and

detectable labels to theégmug- i gghd conpl ex. 65 WO

2007/ 038658 PCT/ US2006/ 037793 o wWthin the scope

of the present inwgﬁq%on are |compounds of the

i nvention that e y- _or ti-val ent species,

including, for e 3 'eslsuch as diners,

trimers, tetrane ahd hi m} onol ogs of the

conpounds of the invention or lgactive anal ogues

t hereof. The poly- and multi-valent species can be

assenbl ed froma single species or nore 5 than one

speci es of  the invent.ion, For exanpl a dineric
cons#¥ﬂ@?ﬁ@éﬁmﬁgk‘ﬁgﬂﬁ@ap ?@Emwanﬁﬂﬁﬁﬁﬁerodineric."
Mor eover, poly- and nulti-valent constructs in which a
conmpound of the invention or a reactive anal ogue
thereof, is attached to an olig ric or polyneric

f ramewor k (e.g.,ZQolzylysiFﬁ‘ek dekt ré&n, hydroxyet hyl
starch and the IiKeR"are wit hiNn t scope of the
present inventi ork Ts preferably

pol yfuncti onal ' e. VI NgyAanh array of 10 reactive
sites for attachihg conmpoung the invention).

Mor eover, the framework can~sg ~derivatized with a
singl e species of the invention or nore than one

specimsfepibly, s 1 BYENt i on.

Another disulfide linker is shown in the formula below:
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Moreover, the present invention includes conpounds
that are functionalized to afford conpounds havi ng
w0368 ubi l ity that is enhanced rel ative t oPCT/US2006/037793
anal ogous conpounds that are not simlarly
functionalized. Thus, any of the substituents set
forth herein can be 15 replaced w th anal ogous
radi cal s that have enhancéﬂ4m€}er olubility. For
exanple, it is wthin the t he i nvention to,
for exanple, replace a Riydroxyl group with a diol, or
an amine wth a ggpagizer nar m n@, hydroxy am ne or
simlar nore t epx qubIé/hnlety. In a preferred
enbodi ment, addit - olubility is inparted by
substitution at sidte not ssential for the activity
towards the ion c¢hannel of th& conmpounds set forth
herein with a 20 noiety that enhances the water
solubility of the parent conpounds. Mt hods of
enhapGihHBdfic b be fisahbdliheiis 6f fologani ¢ conpounds
are known in the art. Such nethods include, but are
not limted to, functionalizing an organic nucl eus
with a permanently charged gyiety, e.g., quaternary
amoni um or a group that iR CQ?YQ at a
physi ol ogi cal | y J.elgvant pH \e.g~N-C& boxylic acid,
am ne. O her jretho i ncRude| appgnding to the organic

nucl eus hydr oxyl orSa gscont @i ni ng groups, e.g.
s, dpvl yet hand the |iKke.

al cohol s, poly
Representative ‘exanples i de, but are not |imted
5 to, polylysine, polyethyle ne, .
pol y(et hyl enegl ycol) and pol y(propyl enegl ycol).
Sui t Bmferablynéis bAkd-i zati on chenistries and strategies
for i ' PRE In hi¥ther
ex arr%‘f]ggr?oﬁﬁ %ﬁ{mg{%gﬂ,&’ Zr{eedéwwéﬁ g@:}%ﬁ@%ﬁ% DRUGS AND
specific EFbdiDEL] VERY BYSIENVS] crAbSliBenisoR 1 usirgepindsnilyotelecipgdrom H
Anerican 30 Chem cal Society, Washington, D. C 1991.
and CHigs WD 2007/ 038658 PCT/ US2006/ 037793  DRUGS Dr ugs,
10 depi ofipdepplarPsy sl ﬁute&blepreﬁs@mmﬂsulﬁa hekeg of thentvention
invention as part of a drug-ligand conjugate where
isas followe drug is linked to a ligand through either a
peptidyl, hydrazine, or disulfide |linker. The drug
nmust possess a desired biological activity and 5
contain a reactive functional group in order to |link
to the ligand. The desired biological activity
i ncl udes the diagnosis, cure, mtigation, treatnent,
or prevention of disease in an aninmal such as a
human. Thus, so long as it has the needed reactive
functional group, the term"drug" refers to chemcals
recogni zed as drugs in the official United States
Phar macopei a, official Homeopathi ¢ Pharnmacopei a of the
United States, or official National 10 Fornulary, or
any suppl enment thereof Exenplary drugs are set forth
in the Physician's Desk Reference (PDR) and in the
Orange Book maintained by the U S. Food and Drug
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Adm ni stration (FDA). New drugs are being continually
bei ng di scovered and devel oped, and the present

WO pooessessr provi des that these new drugs nmay aPGDURI®06/037793
i ncorporated into the drug-ligand conplex of the
current invention. 15 Preferred functional groups
i nclude primary or secondq;y am nes, hydroxyl s,
sul fl-iydryls, carboxylsuéglgsgldes and ketones. More
preferred functional *ﬁ hydr oxyl s
primary or secondary a ne§ sul %dryls and
carboxylic acid functional gr 2 Even nore
preferred functional @royp %aﬁﬁe hydroxyl s, primary
and secondary am nes _and carboxyhlc acid functiona

__ groups The\Qng mief have &f wastSone, but may have\
/N 2, 2N A or nore ﬂEaCtI e finctior@dl groups. MO
S ddk&mnnﬁf ] self-lnnnlatlve S hes

) C
ncor por at efp ween t hgeh&act | ve ?Uncﬂ#bnal grotip o
e drug and e peptide, hydra2|ne or d|s+lf|de
| i nker. The dgug li gand copjugat&%s effective fof the
usual purposes for which the cdkthgspondi ng drugs are
effective, but have superipr efficacy because of the
ability, inherent 25 in the N gand, to transport the
drug to the desired cell is of particular
benefit. Exenplar ru i ne] udg_proteins, peptides,
and smal | ol ecul drigs Sconj ng a functiona
group for linkage to the [igaR bre specifically,
t hese drugs include, for exanple, the enzyne
i nhibitors such as di hydrofol ate reductase inhibitors,
and thym dylate synthase inhibitors, DNA

30 £ salftin abY BRI 871 Bt getied nanARL Py Sorm
3 meth}&@%%gg%géﬁ%lg@dfgé Be 3bleapMEhdthiatdigm Bdidée g RAEEAIHS8

cyt ot oxi ¢ nucl eosi des, the
sodium pydroxide refolmrohyoundd dr Agsylut@ny)rﬁ ecmpourtdhbwﬁh methanol is further

ophyl | ot oxi dlffe iatio er.s..a
reacted PifRapabousily o g caraguiht cHape R RPHFGELpT IR action of
acetyl chl'aﬁhélgﬁ“d &%Qﬁ@fb&nlﬁg despssRftul in  cancer therapy and
her smal | nol ecul es, protelns or pol ypeptides with
deS|red blologlcal 5 activity, such as a toxin. The
drug nay be selected to be activated at a tunor cells
by conjugation to a tunor-specific Iigand. These tunor.

speci Thedrdgligatd gamsbatos thgairest evertiort mapoptionally contain two
specificity arisin of . the

f th f
or moreiata ThESEiRBFBIROT b3 e SuaS & GHEGRT- %@.{%am@@n F BgpidaL linker
may be 'ﬁgeeﬂtto ?B&e@i @b lleJsgst‘S\AEéé frlgéﬁ% AHRSLEARSR ng fi®1 [fnk8Dhay attach a

IC enzyne hese enzynes are resent in
dlagnostlh egemt chei mnpyem fAltdraattvelyp any of &peptidy, hmraang,mrtdssdfaﬁe linker

may covfegfe qﬁqg%islgo%t cf)fggr)f gq{%g e!( % d(%raa]ﬂegggyloﬁyc&ﬁ%lg% ol;] Risulfide

linker rﬁ’#rr%tracﬁ@@i% fdsfic dE&tH 1o tHeDBRRPIKOMRhEXBSs fof alididibndl ke igclude
l'e to adventitious proteases in the human serum
linking analytical agents, biomolecules, targeting agents, and detectable labels to the drug-

ligand complex.
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Anot her advantage of the drug-ligand conplex is that
they are less toxic than the corresponding free drug;
w@dairvssesal |y, the specificity of the conpl ex PEHUSI0©0B7793

for lower overall concentrations to be used relative

to the free drug since the increased specificity wll

15 resul t he

or esont? Wil (ofE ST LRPLSERGRGE) pi SppPIRHE hefpition
that are pé$efdtlmilf-vhleat spetiesnhcludivig ot eaniphs Ispabies shdr asdinmepd, gjmers,

duocar nyci ns_and CC- 1065, and anal ogues t her.eof
tetramers gyl highes @ogglog@ of Qleg;ogkpog@cijl f the invention or reactive arialogues

thereof. tT%% Qu géc?ﬁ%ﬁlggﬁ @@ﬁe&% @aﬂzc;e%liéeﬁfi)?éd torR A& igRAGREkes or more

anak oxy-1

than onets@édiés-dfyay m&mﬁioﬁmp IRDp a{(arﬂqhie rezdimrio daistrdctoan be bhsma-dimeric”
anal ogyes and

or “heterpRia oy HRGEET-Gobt- HAFL é(ﬁ“lz‘{l‘é‘jon?tﬁ‘b%ﬁ in pvhich3 coRQRd of the
1nvent101"i‘8f5‘£ %Et?viel £hid %ﬂ@ tHIHRE S AHEHBS tPdbligokredi® 65ﬁolymenc framework

doxor u d doxorubicin conjugates suc
(e.g. pOlyb)rSp‘Iktoﬁwhl@ndmdmxylgt}wﬂ starghand the like) are within the scope of the

h - t
A T A T
reactive SB4LBNStadBing ¥BM &ﬂﬁlsﬁﬁtlﬁlﬁb@@@n) Difbeoveuthie StaatdworEcan be

auristatin EB ( auristatin EFP ( AEFP),
derivatized dther siggle émﬂCiesStOétherinEef(ﬂmmE)nOf%ﬂiB% ARGSRegish af the invention.

aci d- I\ﬁ‘&egi?'etreﬁle Bge?@{% n}ﬁHQ S g gdu%ﬁE %951% functionalized to

epot hi't'ones ocetax SN- 38, Topot ecan,
afford cémpamds hawﬁg:hzate:owlabmty that xsrenhamed releitivh Itcasualcpgous compounds

it v S S EHE SRS, TR S FORLRR o

replacedivftl%b‘r?a‘i&é‘éﬁ? ?ddlloalsﬁth%%a% %ﬁl%%&PWﬁt'eﬁ@)luBiNﬁyO FoPexample, it is
nosi de I phal an, | eurosine, |euraosideing,

within tlzecicopoofitbe mven‘r@lnauu@ofqn lskeshple atsplagy Aol @onp with a diol, or an

t t C t
o ST AL, ST L LT om0,
preferred 8nbY&HIWE laBditiDAL SRIH soRIbENHY i 1ﬁ1pdrt¢&1blﬁ§0$libyﬂ1ﬂutlbm i msite not

derivatives such as et oposi de or etoposid hat
essential/fon dhei astivietoviaadedhs ianshapes] @fF}’éFPW@PWdééF‘ofe E V?

moiety t%gtj el%haru%s thegaﬁérygo %%g ren? @%ﬁ&hﬁ? CMethoRBEf Eﬁ}@lhélng

anal ogues be nodified in order

the watdr@obilty deorgafivkompoumals agerlmmvrf mrthe:am j Suphtrngshodsonelhide, but
| i nker descgribed herein, em cal _..no

are not g o E oG8R TP BT ROt aRr ety arnged Ho e,

e.g., que[&%ﬁja[rggéﬂ{rﬁ&lu néﬁee[‘éﬂoﬁﬂ tﬂa'ﬂ@ &Q%CBG SIRfsedidsly raldant pH, e.g.

- based based anal ogues
carboxylih amdoafmlnmjf)pﬁaglmthm}ds dn;;l@dq,; Bprending to the organic nucleus hydroxyl-

or arnm%%ﬁ%%g{onggrgwsng ggagfc%@: PAy(Q’ gcﬁyea%ﬁer Eaalﬁ‘g tlheéﬂ(eu\[/iefresentatwe

examplé%éﬁ&@bhf‘argnoﬁﬁﬁited“@:ﬁolyMM‘hE, poTyd‘lewmmA, poly(ethyleneglycol)
Di sor azol e, epot hil one 10 A and epot hi |l ope

and polﬂarqnybm%lwa) ﬁ@t@h’@ﬁct@@b@é&n ﬁéef@ﬁtf{eﬁ én‘gftéaé%%ﬁ?s for these
compoun YERHLOR Y Bie Bt '.S\/eg foPQ)Ea?ﬁBIe Dunn, R.L., ef al., Eds. POLYMERIC

DRUGS AND DRUG DELIVERY SYSTEMS, ACS Symposium Series Vol. 469, American
Chemical Society, Washington, D.C. 1991.
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duocarnycin derivatives and CC-1065. The parent agents
are exceptionally potent antitunor antibiotics that
walern7veseshei r bi ol ogi cal effects through the PCT/US2006/037793

reversible, stereoelectronically controlled sequence
sel ective al kylation of DNA (Boger et al. J. Og.

DRUGS Chem 55: 4499 15 (1990); Boger et al. J Am Chem

2RV Soc. 112: 8961 (1990); Boger et al., J. Am Chem Soc.
113:pf §51e§i%%83a2; “DBQ@RIN, Qe [tbviddd infhe c@herninv@oton dsiBrt of
9872 (1993); Boger et al., Biogor Med. . Chem J@iytdt

te

a drug-ligﬁ?d acﬁ@ug(am@lze)ry theglibg ésdinkee te dligHE hliﬂugliclj githegipdisp
. Oof t. upcar ' ' :
i Sl S PRI PP e iomn
contain a %c%i%ﬁp@ﬁk?ﬁagmg imsrdenio linkgo siterligahdir The desingil piologicad
rtic : :
I T R

ur

i a R b 7 ive fdactivhal No¥pFh&
it 30 e AL B S St

term "drugh ikf)ecf&s to cigensiyals rovgnized a dregsiin thesaffigiet Haited diaies

Prasmaccpupbion SPerontrE Barp R bRy e O ationa

Formularg ”&%&?ghﬁslﬂ&rﬁ&n hiet- g5 rasalpay Witlgs agr etfisth ibxierphyaicjants Desk
yste 5 I'nclude phenyl and pyrrole. The sy s E and

Referenc&(RIDR) dnde pleeg@@nw Bogle masntancd hiote 1Y -ﬁi}?&ﬁ%iﬁ% or 5

.. unsu ituted .al k I i
ominsRERERARTEY SRS ST bt oSl cobiopes
and the pAdsBntQR¥dnBBRblovides e thesonéwo dmga mrayradsoshesnearpereted dptedhe

~ fromsubstituted or unsubstituted aryl, substituted
drug-ligand comglen of thepEgnHBY M 08r yI and substituted or

unsubstel t Ut : . .
B GBIt S0 s o
sulfhydryls, carbonglsjedehydése andketbnesmMipre prafered funetipngt groups include

hydroxylgg;rgg%%:oa gegc’%g%eﬁ% lééﬁii:rgﬁs,_s s%?tﬁ&éé&i@ lcg%g%?@%?cz% E\%nt%g&gal gg&lps.

Even mo\?\iﬁ%ﬁ&rea%&@%ﬁﬁ b pRifce hydbdls, bifRbhiy anidsec@ary amines and
whi' R" I's H, substituted or unsubstituted al kxl
carboxylaudesd funotierd! proupmsTiesdg grusthavs @t kY Qngyut may have 2,3, 4,5,

6 or mor%%%?%@t%%@r@ %ﬂ&ﬁ%ﬁé&aﬁbﬁaﬁl’y, é‘géif-imﬂ%@i%%a&@ L, may be

incorporated between the reactive functional group of the drug and the peptide, hydrazine or
disulfide linker.

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

Exemplary drugs include proteins, peptides, and small molecule drugs
containing a functional group for linkage to the ligand. More specifically, these drugs
include, for example, the enzyme inhibitors such as dihydrofolate reductase inhibitors, and
thymidylate synthase inhibitors, DNA intercalators, DNA cleavers, topoisomerase inhibitors,

the anthracycline family of drugs, the vinca drugs, the mitomycins, the bleomycins, the
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12 12 13 12 12 13 14 12 13 14 P(O(OR )2, C(OCHR R,
SRor SRR R . The synbols R, R, and R 15
WO pabepssesent | y represent H, substituted or PCT/US2006/037793
unsubstituted al kyl, substituted or unsubstituted
het er oal kyl and substituted or unsubstituted aryl,
wherein R12 and R13 together wth th n't;l %n .or
cytotoxic gaelsosides: tmﬁrttfaldmﬂ femiky jod yirugs cIRSNGS HAYP 08 z‘i'%t PR 1y
|gSubstituted or unsubstituted
dlfferentlﬁt elr%glé%/eg ﬂgx ring systemhaving from4 to 6
m%rTbEJeSerredpirugkrﬁltﬂleycurmnhmaerrthngnttludﬁ grtotapicalrugs useful in
het er oat e or nore af Rl R1
cancer hIREY gRFOROBTN BASEUET ByoL e vRPROsS WL i Ef Biojoeical
ROTROG uRPnay¥ed g@t@@meamaearaa@mnwosmept ed
activity, sﬁéh aﬁétoxslubsﬁ?t S?eda or53 eunsubst ituted al ky
conjugation brsa htmmmbeuﬁc ligangb Skhieseituabr apspific @rugétga% perugsttes have

b
o RS B8RSSR R S e o g
comugatéé'@ﬁe@)a%l Cthly%{e@XMuﬁﬁﬂeﬁes m@@%&lﬁ@é@y% W}ﬁR&mese

and O(CH2)"N(CH3) 2, 25 wherein yst
enzymes are prnse@gerthﬁ pesinmity of the urrarsn FAicrRIbANAYER té%%eé‘ﬁ’fait%ﬁ otoxic

levels of @gg rgﬁsgtelgtthel_kllcﬁxﬂg 3k 'c}%%%xrﬁgr WBne Wgé b t‘%&C{uﬁ‘ﬂoMﬁBemﬁc drug-

uted or unsu I'tuted al kyl, substituted

ligand cofiplékes iibihi thest &€ seablel to ad sanltisibing protedsasrin d‘mﬁél!llmil sevad
het er oar

Ancther aiieainge g s g heaacForolid FRHEY Bt A ISHiS B F ec
cor respor@ﬁ{fé Y ldrug\@@dlﬁbrﬁll?ltﬁe %&1@1@1 dregeddigilenki alive for lower

ogen omto hey are attached are
overall capfehatidrsyo poiseddelptved t@rthq: fros dmgtsineg thegingieased specificity will

result in g B@#?ﬁ}t)c%rggr%g g ePcSoEr?r OC%%I% %;s}é}{ at tltlentgm%}‘ skem having

contarning two or nore
het er oat ons. One exerrpl arly structure is aniline. 70
WD 2007/ 038658 PCT/ US2006/ 037793 R4, R4', R5, R5',
CytotoxRes1, R12, R13, R15 and R16 optionally contain one or

rmr © (f oe@%% 30l ug%fﬁﬂﬂsth%ﬁrmn@ 1I{V|3§t‘16n i%Eth@ G154 &(ample

cle groups i nclude, but "are not
duocarm!yd:lﬁ!; 81841 C001 (86 piridckmalogaed thercaf; nrdﬁudutrg/GBéQ]l 89a- and

[fid t
ttrahycipgs 4 gBiaPE 615 R e PP AT AR : ML & OB B2
tetra—hydr@cé@[bho{r%l[c]ﬂénzg‘ﬁﬁﬁm @-%ge)h@cfs@cﬂ Braldgies BXAOUBE (1-0ydnb-1,2.0,9a-

In a still further exenp Iaré(
tetra- hycbaidgmﬂl pmpa[c]lmlz[ebaﬂol-énmebbasm angggues REthemyocarpygins an

CC- 1065’151%%(5% Cé& an (%ﬂ?(r(])gué)hilla §ch§a a%esasrl%gﬁ gsgltrnxg}é gﬁ@ ?onrubxcln and
cyanom%ﬁﬁ&lhﬂdc@é&%ﬁﬁi’élﬁr%l@m&i sughinds,doR4tatiR4'0, cdbbhrefadtatinR11,

, R15 and R16 are |ndependentl sel ect ﬂ %§
cahcheamlons,ubwamsmeeﬂlaﬁﬁanwe andogs Bl e "H{r’éﬁmﬁé’ é\‘%’%ﬁ‘%ﬁ éﬁ‘g
auristatip gfﬁ](ﬁ gfnt’lérh )%PIH&MLE %IQH\@APE - %z&ﬁ@al@ﬁ@ £cid-AE ester

eteroal Kyl noiety. One or
(AEVB)mibealysfns Réisor&éle, eBEt,hlloIEﬁ ,Pa&it&xel,RjkﬁptaElSSN%Tgp@em

be conju d to, anot her eci tar in
rhlzoxma@%momycm co?c%%c?ne v1nbiaast1n Vindes ne, esftamusiing, cen? H8h! "9
eleutherobin, methotrexate, methopterin, dichloromethotrexate, 5-fluorouracil, 6-
mercaptopurine, cytosine arabinoside, melphalan, leurosine, leurosideine, actinomycin,

daunorubicin and daunorubicin conjugates, mitomycin C, mitomycin A, carminomycin,
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detectabl e | abel, solid support, etc. As will be

apparent fromthe discussion herein, when at |east one
wo@RooRL3B6s d R16 conprises a reactive functi onedT/YSm0EO37793

that group can be a conponent of a bond between 15

the drug and another nolecule. In an exenplary

i ment t
amlnoptesl&ﬂ_ga?lplgoggyc&n,l po\ﬁgglg]l %)tx%rl At odﬁ@%&l‘r&goﬁﬁ J?\;é g%s%ch as
etopomd§61%tbﬁ§sade?hobﬁﬁﬁd, vingdstife, ﬂRibSul aiﬁtdtel%lﬁtmslcac1dn’omtgnqa¢1¢h,dﬁ -
is cleav an enz

o furth I
acetyl speimpigiengasento @Clne@éttgwa@%ug& ufﬁ%ﬁf ey dies meY bp godified
i g idd i Such
o Bl o8 B8 Bpingl b0 R B e S
chemicalsebdifit&ibnfis &known iShe artd NR23. The groups R17 and R18
are i_ndepenpdent | elected fromH, substituted or .
unsubt P‘tr‘ff{]@ao“ﬁlx Or Usg H‘s'g? FUrEY 1%‘fenﬁﬂ% H}fg“{%l %P%%lrmycms

and CC- h%Se L QREEBI-basddlnl 'M@Bﬁgas@dl ahﬁlé%&@ thdretifeshofthlino-

substituted or unsubstituted heteroaryl, substjtuted
doxorubisin, ayawbsrphalinedionetubicis yelastatiny 0, Comiapfagtém cpjigheamicin,

ooy BEED SR BN PR R Qe g

A and epdidlon®B3, R 9, or R20 conprises a |inker of the
present invention, as djisclosed herein.. The synbol
RLo difeioRizulyi el peh ANy OE firauesint SYBLiEER aprpotent
, t t
avocarnfBRARSL S LKt 8RB HEFR 1 cARRABI Ao
antibiotissthat detive elmhmmologibal\/uffezfsamﬁglsﬂﬁsevmibldsmeﬂ@@i?omﬂy

controll e 1y STle e REY PINA Lidst o Und e g o 4 o
(1990); 1@@%&? LAyl g WREERIA 564%19!@68%@99(99365@@% th Ak €hem. Soc.

ogen atomto which ey are attached are
113: 664dnﬂ9%1daBbgerJe@ahédAmoCkm ﬁpa 1d8p8%¥ 72 UDRY):; Bpger et al., Bioorg.

unsub t C l. n
Med. ChFWoﬁ’?tZat 25’ % ﬁg}gﬁ,@ ggseé n?g ﬁt}é 1n1{1%10c% Cé?%?én Sint}-lg aﬁédagnn%01ns
extensxv@ etfBfORdvRBRen Bk died tb%hhdatlﬁg t}&dJNhadlkammn sélectlmt)Nbf the
both R17 and R18 are not H, and R1l7 is not NH2.
duocarnyping gath B8 irgdiral ¢rigRent specification, the synbols R19
an d - c
%gaﬁl ?l%rl? )P(ég%&fﬂsa%pééﬂ %f %@%ﬁ?@nﬁﬁ{/erﬁf%ggpgop\g&%fa%@&g
compouﬁxt Bmmg a btnwemteiaocording pr Barmuda €onpounds  havi ng two or
nore of the fused phenyl-heterocyclic ring systens set

forth i mmedi y above linked in series, or a fused
ring in conpifa iRQn with a linker. Mreover, in those
R7
R4v
3
R R
N
X E G R®
R°® Q)
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10 enbodinents in which a |linker is present, the
l'inker may be present as an R4, R4', R5, or RS
waeaipgosgesent or as an R17 or R18 substituent. RBI/US2086/037793
singl e bond which is either present or absent. Wen R6
IS }oresentl, R6 and R7 are joined to forma
) . cyclopropyl rin R7 is - X1 or, 5 CH2-, is
i which Figgpy SR 4 1 & metdbshseeRt Tom whenisd PhErupiER N S e
substitut c{}‘tﬁ%u%@i}tﬁ&m&@r@ﬁp?a@ shBritB@ oDNirBUbstiEuted hawroaydbalkyl
al ogen, tor exanple C, Br or F. The conbinations of
groups. RGenapiaryRihgasyeteins ilylegpheny!iand Aymelaner t hat does not

B e e e i

unsubstitlieB AR ubRMBted O EnsAbstIBEE hetegriks], afhetensmomy asihgla boahar B
It may be aromatic. Thus, ring stpructu

and G ar¢ hmﬁnlaHEiOiﬁQﬁtpffom%W syim pefcie O@tSP{agts%t?g@pu%?‘BSﬁMed
wi.thin the. s y ,

oyl subitpo B T RERGS kBRI S Susthied ) o s @fhcttyoelio
SUbS T B§18B0IK repResuhis hintantted selgitehiyom Q,fyand ARG - &K75is@m

Ais preferably. tit d w .
e o bbb bt bl A R Rl gt

heteroalkéf?caﬁ'lh% jherein. In one preferred enbodinent, the
Renyl ¥| ng is substituted with a CN or met hox

o1 eiliie sPBDOITR aRpiehas Dxombrsclzc ARSI (Ak SR AR ! and
o', i ST ST PLED & SGPRRN 1 Py Beduphu
heteroau{’gdigg% RALOFTARIphalRE, &yl, GO RR 'RE(BIORRY C(OINR *X°Z
P(OYOR e, GRULER S Rk o SRR e, Thessymets Ry R il o
independently represent 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. One or more of Rlz, R" , Or R can include a
cleaveable group within its structure.

RY, R4’, R’ and R are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycloalkyl, halogen, NO, NRPR'®, NC(O)R15 ,
OC(O)NR'*R'S, OC(0)OR", C(O)R", SR", OR", CRP=NR'S, and O(CH,);N(CHs),,
wherein n is an integer from 1 to 20. R' and R'® independently represent H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl and
substituted or 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. One exemplarly structure is aniline.
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substantially as descri bed above. The synbol Z is a
menber independently selected fromO, S and NR23. The
W@ 200008868823 represents a nenber sel ected from PCT/US2006/037793
substituted or 5 unsubstituted al kyl, substituted or

unsubstituted heteroal kyl, and acyl. Each R23 is

e R o T e R PTG S S

hiffehelirSstiR BT DBYensi 241§ Gl dedblOsfoapiistiutie|tbadare not
Cleaveab%%g%aﬁiﬁéubst ituted  al enffﬁ SRR, @%mm%ﬁmo and OR9.

limited tRertainsi aRiD a0ids, hydiepiaesierd figulfideect ed from H,

neutS iR oY otk g‘?%@“?%%sea@ el it bflicer of
the prescht Rbtionl &AdREribbaAHEREA lfbﬂé)@fhﬂl@wli Hlpkggent drtto FsH, or J.

gfﬂiﬁr‘? IR R NI T e
|
R R BRERCTRR TR e o SpPropRa el CHh AR i coHlpBle. o

further eeﬁhpldtyrmﬂiﬁqdu%tj R* &Y, RinRﬁbR{ LRBt B& RP kapid R ggre mdependently

e g ST T Ky SRR SR SR o
group at@l?e{(ﬂ%et@ﬁmnﬁszbf’tﬁé alk%%xf %rSalEfltrﬁdSl@ty( €r#- or more of RY, R4’ R’,

fonyl aryl sul f onyl oxoni umions, al kyI
R”, R R dh’P cR éaedsR anapbé ol keatedso hhethen weeist, €% targetmg agent,
bf 1l<]$/1 rosulfonat es and fluorinated conpounds (e.g.,
detectabielplgl. 50 Sul?Pé’ af°ates, tresylates) and the Iike.

Par t i Ukl %ﬁﬂﬁoxﬁ&ﬁé dbcusioh @ereln) ovhgr atipsst ane ofR"*@hd
and Br. The choice of these and ot her | eavi bg 8%@
R' comalpms epeactive fngtonal geaup; thal BiPuR g0 B 2 souARqNeBtoT a bond between
on 15 n
the drug salgfi %p(gthgr %lgg’ualérfmt &3 extel:h?)})ar%p gl)@}gbclhrrfehteﬁl V‘?ﬁlcﬁ QQ@@S’C Bhe N%E R and
comﬁ%@\lﬂllﬁka@ﬂﬂv&mhfe dﬁrgchnﬁdnd)uhampedleh rat Wiistey&e @ﬁa SR is a
1992; VFH er SR Faro W ORGANI C FUNCTI ONAL GROUP
moiety thetppelray RN ¢ | on, Academic Press, Inc., 1983;

and EN% ORGAM & WHEH @’ WETROGS,
Johnw\\e\%ﬁgﬁ&r exbk 1%%‘)%%73 VO 2007/ 038658

PCT/ U82006/ 037793 bl ary enbodiment R is an
ester noiety, suc . In a further exenplary
enbodi nent, | al kyl group, which nmay be
substituted or

| ower al kyl grdﬁp IS 8. In a still further 3
enbodi ment, R is CO2CR3, and R2 is CH3. 5 In §et

In Formﬁfél‘:&t BRSsy %@M@ﬁﬁd Z1epdidRemembB4, indpenddnlly sél@&edRﬁoma(D €S

nber s epen gntly sel ected fromH, hal ogen,

and NR@VB"he @(o@s& argriidanendenlyi selqeted ﬁ@auﬂn%wﬁmufq@l@r
e LR Uy BIEUERE OB .
substltuﬁ%ldK)Y hiastibbaed ,heﬂ'lfcydr?lu hnftetitited @ndswbziitieed hetetoayubtatian,
halogen@@%—ﬁgﬁngo’ qqgg,R‘g 0CLoREE 8 &SR TRk 5o TR Suith

the proviso that at least one one of R"Z RB, R', 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
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10 CH3; additionally, R my be CO2CH3, and R2 may be
CH3. One of R4, R4A', R5 or R5' may be C(OR15 and the
W@tzdo_em%hs ee of R4, R4', R5 and R5' are H. PCT/US2006/037793
Additionally, at |east one of R4, R4', R5 and R5' may
be ot E‘Er than a nmenber selected fromH and OCH3. In
enbodi ne 4. R4'., . nd RS, ane, ne [
unsubst R GASEATE: Tpouien ot ano e s g RIS B ottiedd or
unsubstltge@'ﬂ%%&g(l Wﬁe@elﬁ@@9 WRZO]tggéﬂﬁbr ity 1aé ﬁitlfo(gdn @tﬂbﬂ@lvﬁﬁéﬂ they are
4 , RS or RS Q( CH2) 2N( Me and the
attached atehmtwnadfy JBMl,ed Rﬂ,form%su@mtuﬁg or ypsaibpiituted hg‘g@mcb(@],oalkyl ring

system hﬁéngg gton me er‘};g%_lztb |1]18]t1¥| 801{'[%1%6 va8 oF mo n%qlﬁé)ﬂ'oat%bs Qfﬁh the

proviso thEMSRdnI Zns NWBbt@Q@” @ﬁ@R&H}é fot Imaanldﬂd7 & ot Nyt dheoughout the
according to Fornu

present SBN1ﬁNtlxnohRsym%1qls:Rﬁz4aml R o kg CaspNSHEC BuES o6 1315 gy nd
R’. Thu?z By exla gebo iRt Ijtglg &Ji)%)of tl‘L rbrn%gﬁt 1RURREL B plovRie c‘bﬁﬁ)ounds

era and Z is preferably
having t&b ot ﬂloﬁa"mﬂth@fusahtﬂomhyhhm:ocicllcsrlﬂw:@$ems s€ forth immediately
Al ternat ively,

above linieepIBREA FEUHTITG eGP PRI g%mﬁﬁ/er TRO%s;
embodm%%os @rvﬂn&'lll hﬁke? ’f’s%prggenv\laqezﬁlggef B3 be Srdded ds)SBQUGRﬁSRsi 9)3 R>

i ment may be selected from
subsutudnher agsramdp onhéusgbstﬁgerrbf R29, COOR29, C(O) NR29, and

conS| tl??@l \AE% déﬁqR% lguﬁlgetr%treesf%taoq Fie?lfn, ngﬁgu £ ?Jetncta\

and R afd j6¥led t& fthmtd dydtc@eopg»y eihgaRR ¥ CHUMNS obsCHy-UtWHen R is —CHz— it is
cycl oal ky substituted heter qal kyl , substitute
a compoheittei ! qyyicpr@ab%tmg ut BRISERRY afhé%ré?%ﬁs k'{lFavmg group SSeh as a

halogen,%nf‘ a# ? e oPFCYRE Qgﬁﬁaﬁ{aﬂ@ﬁﬁ R® and l?gta'ré #htBfreted in a manner

and unsubstitute eteroaryl.
that does not violate the principles of chemical valence.

The curved line within the six-membered ring indicates that the ring may have
one or more degree of unsaturation, and it may be aromatic. Thus, ring structures such as

those set forth below, and related structures, are within the scope of Formula (9):

w7 .
HO™\\ / o)
and
\ \

In an exemplary embodiment, ring system A is a substituted or unsubstituted
phenyl ring. Ring system A is preferably substituted with one or more aryl group
substituents as set forth in the definitions section herein. In one preferred embodiment, the
phenyl ring is substituted with a CN or methoxy moiety.

In another exemplary embodiment, the invention provides a compound having

a structure according to Formula 10:
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I n anot her enbodi nent of the Formula above X is

preferably 0, Zis preferably 0, R is preferably
WEERTHIRB6SR7 is preferably CH2-C, R2 is preferptl/ysimpa037793

R3 is preferably OH Alternatively, one of R4, R4",

R5 or R5' may be NHC(O) (C6H4) NH2 while the other

three of R4, RA., R5 or R5' are H 10 In one

enbodi nent , R2&’ may Qe sel ected fromthe group

consisting of: YO O and aN OO In yet anot her

enbodi nent of drug, one nenber selected fromR4

and R5 is | R® Zl 2 X 18 15 wherein X2 and Z1
are menbers i ndepe ent 9 selected fromO0, S and NR23

; R17 and per s i ndgpendently selected from
t he group consi ' H, subtltu4ed or
unsubstituted unsubstituted

het er oal kyl , ‘ istituted aryl,
substituted or uns It 6% bergaryl, substituted
or unsubstituted heterocy , Mal ogen, N2,
NR19R20, NC(O R19, OC(O) NR19, ©&( 0O OR19, ) R19,

OR19, and Q(CH2)"N(CH3)2. In this 20 enb rrent nis

In this erﬁﬁbdlﬁ%ﬁgﬁlﬁ idenamesloftthe 2QicaR1IP, RARRR’, &% ROyl zmeerarEt |y
sel ected from substituted or unsubstituted. al k

substantiglip 83 desotieed abpvanErasymbolfdea rerghen Hidgpende %%f‘tl‘%/cﬁfiﬁlt fzgm O,
S and NE®, TH£‘§ 'IPUPO?‘B %‘[t%’ eﬁﬂ%?tséﬂ:é{&?ﬁl Ay, %ﬂﬁé{ﬁ&&a bit ed

ero unsu St|tu ed
unsubstlﬂm&td@rllqdymbaahﬂe& lor umlubstﬂ:uted Re@reatid/L,RAA acplgdiskk R*ist h

ndependogy TS O 8 13 BN Bl BB AL over

5 d et @Mddd frdSrh REbsTEuMOIROD FANBEERRA
alieyl, org&@%séﬂo%(g%@s%ﬂ;g%?ﬁg stem, caw ng frosrr11 4 to QDrrenbers

alkyl, NRIR'P,OWRINHR ¢ end ORA Rg, andR b preripdeendandy saleeirs ffowhkr ei n
substltuteqﬁ1 alguqsggim:llté(il ?ﬁkﬁlraéxgéhlpstﬁujtéd oﬁx%ub&gted %Etel%?a lé}l n"fge BRI R?

is H, or SI50QeicdRAinsulitued Goverhlig]. lisis @eMalWBfeertdﬂMen R?is
preferred structure of the_ duoc nyC|n a

substitutp el i 17 oihsr an 8 peEigElsd 58, Ghi oA Bk S@Pag‘l%‘yéi dhfA
substituted afti1 WRSHRSH StkEEn08 isiR %th'afo‘éEﬁdInpii'l%mék etabSBmerIR? is an

unsubstituted alkyl.

As discussed above, X' may be a leaving group. Useful leaving groups
include, but are not limited to, halogens, azides, sulfonic esters (e.g., alkylsulfonyl,
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 Press, Inc., 1983; and Wade LG,
COMPENDIUM OF ORGANIC SYNTHETIC METHODS, John Wiley and Sons, 1980).
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preferred substituents on the drug nol ecul e descri bed
her ei nabove for the structure of Formula 7 when the

WO 20wg/0386s8 em A is a pyrrole are al so preferredPCT/US2006/037793
substituents when the ring systemA is an

unsubstituted or substituted phenyl ring For exanpl e,
in a preferred e i men the dru
St r udh BB BXEIIREY e% ek o st R e
FoupRnhi R@n substitited @
s A D

For nu Furthernore, Zis a
unsubstitoresaib ex pﬁaedarebftmefefred)}w&r aIRybgrdulez@h inerssilfuntixg empogiment,
nEgo hg fromH substituted or unsubstituted
R'is CO V@n uted or unsubstituted heteroal kyl, and

acyl in 'S?et a‘n%th'é'r e%ﬁﬁér eibegineht, RISROSRI, tand RE drowembers
al kyl, "C(O R R8, wherein_ 15 R8 is a nmenber
mdependﬁ‘ﬁtlyﬁ stledied from Immndﬁﬂz,@iée @W%MMW“QH\&OMO are

d |
oy §8.£re HRBSRERRG e dhed 8BS EY pudijicthe BHARE bladpae 105
member BEEQEQBLKVhe gidlp chfisidtingsifhalogén hﬂ@lsnl‘fonyisarbksulfdm}ﬂ,amd azide,

InanothbcBno ﬁ;’wm%ish@nme S oy ORI e ey e
CH; adalﬁgpa%@u p{% % ?nd%@ 58 &c@pg baeem RS RIt ey

and substituted or 4
be C(O)RN ki shd astueretﬁree ItbéRé,rRJ ) Bydnd RR2atiedd. HAd ditiomallys ot least eve of R

R", R’ q%gsfg?gtgilpf elgglc%a%ggngIQ%Qéﬁsu tﬁébﬁg Hone embodiment,
4 R*, RE & fapehddny séledtonabmA Kialogen, NH,,
RLR E\ngu{)ts{t :%rﬁglgg{bﬁgper oal kyly 7% WO 2%107/ 0308ggS8 ’

O(CHz)W@&@UG@QB??QB At least one of Rl11 ' R12, R13, RI15

f ,
o Sy L el ol ot RPLRSHOE DN Qb
the otheBEz)f R'SRO( RHIZRT M) . anghotlidhenbiiienent, & iREH, 2" wheRs X is F,

Ig are H |In another enbodinent, R7 is CH2-X
Clor Brmérl?e ixpbsent. F

In yet another exemplary embodiment, the invention provides compounds

having a structure according to Formula 11 and 12:

HaC HsC
CO2CHs CO,CH;
== S
HN HN
X1
R0\ / R* o R
N R4 and Ny R4
X z R® X Z RS
RS 5
(11 (12)

In one embodiment of the Formula above, X is preferably O; and Z is
preferably O. In another embodiment, Z is NR® or O. Alternatively, one of R, R, R®or
R’ may be O(CH,):N(Me), while the other three of R* R* R®or R* are H. In one
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5C or Br and R6 is absent. In one enbodi nent, the

i nvention provides a cytotoxic drug-|igand conpound
wWh2wi7088688 st ruct ure according to the foll ow ngP¢DUMWDE037793

x4_[ 4L4) -Q ~-L, +p, 10 wherein the synbol L'

represents a self-innolative spacer where mis an

. nteger ,of 0, I, 6. The s
emboditngy ?é%%‘t R Pr By besrleteCom b zons ca%%%é@&?%”
C(ONEH, anB'RORGNR® LaRfdA K 1§ suMdkd Ofeth 18 g@ﬁﬁ coﬂéﬂﬁh@b?ﬂt e,
réacti e functlonal groups, detectab | abel s, and

substituted e i umgulzgierted alkgls subisttussdrayoloalkal, mewb@‘s@tﬂds:yaloaikmker

WO e R Y N T
cycloheﬁ?&b‘l’l@}ﬂtéu@%tﬁﬂad@fé&ré‘&ﬂ} Mﬁl&h@ﬁbstlﬁitadmété@)arym L4 noieties

i ncl ude substitut kyl , unsubstituted_al kyl

s ubst i t ut ekt apojler emhediment afihelormaya pbove %@tﬂr?fb’tﬁéb’ 0,2is
preferala}\)‘(1 be ﬁoal ka-:Jgegabcf}f ckﬂ“éﬁ? S1{7 1% Elte?gﬁlﬁg tq{ozo@f ﬁg g 191r@1‘.<<1'J¥ab‘P}t CHs, R is

preferaump@lﬁ i MRéMa@Veljﬂ,Qmabf RAIR diar Gtmagriba NI—K&(C])(M4WIH1 while the
20 | ysine or polyargenine, or other

mhﬂfhﬁﬁﬁﬁﬁ%f% sgcﬁ S aoflyet hyl ene gl ycol . The symbol Q
represent ﬁpé/necén%}‘iﬁg‘%] 1@9% rbe IsBIebdd iffoeh th@‘é?odf)%nmstmg of:
limted to, any € pept , hydrozone,” and
di sul fide linkers described her e| n. OGther suitable
|l inkers include, but are not limted §o, those
described in U S. Patefjt No. 6,214,345 U.S. Patent
Appl i cat gghss\Publ i catign Nos. 2003/00 43,

2003/ 013 189,| and 20@4/ 1B|ﬂs§f40 PCT, P§t enpN™25
Appl i cat g bf i cat\i o i3/ 7 and WO
04/ 043493; "and Eur opean atent Appl i catnons
Publ i cation Nos. EP 1243X6 and EP 137026% all of

re.incorp ted her .eavabl e

In yet aP‘i’tHRreeﬁ% qdirgepicpdt l?en‘g'g% QOf Jpe! ﬁsﬁéc“%cg r8‘@t dFeaved

by a chem cal or blologlcal procgss and upon cl eavage

separate the drug, D, } X"Cl eavage can occur

anywhere al ong the e linker or at either

term nus of the link AB2007/ 038658

PCT/ US2006/ 037793 P DI represents a drug

havi ng the follow ng fornul aR'R2’” RR RL RL ~ R6 R3

wheremRﬁ2 a&ﬁzl é}le meﬂénbers independently selected from O, S and NRZ:; R and R'® are

members independently selected from the group consisting of H, substituted or unsubstituted

alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, halogen, NO,,
NR'*R%, NC(O)R'®, OC(O)NR'®, OC(0)OR", C(O)R'?, OR", and O(CH2).N(CHs),, In this
embodiment, n is an integer from 1 to 20; R' and R¥ are independently selected from
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl, wherein R' and R? together with the nitrogen atom to which they are

attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring
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R5. x z, R5 wherein X and Z are nenbers independently
selected from0O, S and NR23 5 R23 is a nenber
w@edoeosssss f rom H, substituted or unsubstitut edP@l/ky1006/037793
substituted or unsubstituted heteroal kyl, and acyl; R
IS H substituted or unsubstituted | ower al kyl,
O R8, or 2R3, is.H substituted or .
system hiiiSh GO 4 (R GEePIARE ORI Cosfiloey i of oBF htsropigme,mherein
llegbeRBsRlSe teegh 1 1,0 RPNRRRLi@ L @Y. AR BreR8ntatido R, Inbﬁe
one of R renber ¢ SRI ndepgndent ly s I ect ed frgm H, substituted
preferreckmnbunlsnmx}(t" Lst@(anéZk}dOanHR *substituted or

ST AR o Bl gty

structure 18 WRE PBh& ¥ihg 9¥steM 0B srungdbsomyed o?gubstlsutbﬂ plenyl ring. The
substituted or unsubstituted | ower

preferredm@stbg@nm or g drug mpéqcel}ed&ﬁ%ghed heggin O‘ée #é?hfeﬁtrug%lree%ft ed
e n

Formula\xhvg‘ o, tE ﬁ%& gfs?erﬁ% ! 1 S X 1?5%96{ rrgyr%%siﬁsetﬁgggi %&n the ring

system ACRRSIUGEUBRGtAdd &I, subbtilatetllphérsfﬁrlag kyl, unsubstituted

al kyl , subst i tuted C{< ubsti.t ut ed. ¢
het e FERFIAAPIEAN GRS H% @g 0 Qy‘?l?tpﬁs COMPLiSEs a structure:
C(O R12R13, C(O OR12, R O NR12R13, P(O)((P12)2,,

C( O CHR12R13, 20 R5R and Si R12R13R14, in which R12,
R13, and R14 are Ri1ndependent|y sel ected from
H, substituted er pgtituted al kyl, substituted or
unsubstituted hetergafkyl and subst ituted or

the nitrogen or carbon 20mM t 0 W

attached are optional |l y
or unsubstituted heterogfycl gal k¥ ~gsi ng syst em havi ng
from4 to 6 nenbers, optionally pontainingtvvo or nore

het er oat oms: 78 WO 2007/ 038658 BCT/ US2006/ 037793
wher & rhiattricast RaRS, B, XRarg as aeszanmjaom Son Hmmglas%\i

ug fo L1 SE 0 S ng
Fuﬂher%?&ﬂslasm@?‘lpﬁreﬁe?eﬁ%@sfgmo Eaﬁgy&t’ 2 r%%rrén gglﬁ%ted
from H, @Mtl&?e@&ﬁds%ﬁﬁﬁke& INGY EﬁBsﬁtu@édCerﬂE&f%M{utéd lﬁ@eroﬂﬁyﬂ ndRtyl;

-JOlnedlnsaldcycIog ring
WI th REé6$ H, substltuted or unsubstituted lower alkyl, C(O) or COZR wherein

they are
forma substi t ut ed

R® is a member selected from NR°R'? and OR9, 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)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.
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wherein X is a leaving group, R4, R4, R5 and R5' are

menbers i ndependently selected fromthe group
w@ongisteshg of H, substituted al kyl, unsubsti tRCBEUS2006/037793

al kyl, substituted aryl, unsubstituted 10 aryl,

substit ut ed heteroaryl unsubstituted heteroaryl

substituted heteraq n St

et orSigEl IR Hiaiibadh, NS IRgRoree (N, et orto
H, or J. OC(O NR15R16, OC(O 0?15 C( O R15, SR" (R'

CR15=NR16, and Q( CH2) " NR24R25 vvher eg n n is an inte

fromina pref@redl%hﬂ)odnﬂermlcﬁleaxf &' i RdeReerdkiits Q(@Hk)@lﬁﬂ\g@z and

ool R SRR, ST P ey

Cl orBr%dRﬁmédtt ut ed aryl, substituted or unsubstituted
heteroaryl, substitut ed or unsubstituted

het edmoy@brob@d@llem thednventibs pravides @ cytoteie drerligapd ¢gmpound
er.ein alogether with the
having arﬁ%{a‘FtBbey&f?C%[\tgh tpghe ﬁlp@ﬁngt %e%&ar e attached are

optionally joined to forma substituted or
unsubstituted heterocycloal kyl ring system having

from4 to 6 ner;pe{gé%%p_tég_n(ap gontaining two or nore

20 het er oat ons are independently

sel ected fromunsubstituted al kyl, and wherein at

| eastwlgién te dphbol Bﬂrcpr@&taa delﬂﬁhmlokau@ SpiRpt WheSRR 5. an

In sonme enbodinents, nis 2. In sonme enbodi nents, R24
lnteger%frﬁ)le&@ 4r2 %Rt hyl . 25 In sone enbodi nents, R4 is

ﬁ%‘%@l’z 4 ges%san%ﬁlb%ﬂgel&'ied 868 the gloipTeABsting of
errbodl me R4 T's N(CH3) 2 and R4', g and R5'

protected reactive funcis@mkg@ubs dlmgmtﬁcted(peaoélvg functigra rgrglgqseéeft@aable

nd J, as descri bed above. I n sone
labels, a@ﬁ‘g% Wgr?ﬁga} , R2, and R2' are H A preferred

for mupi ﬁ{boﬂLﬁ@ re@ents b $inkdtendrobdr catidrigis 0 ofd. \/Ej isa m01ety that

2007/ 038658 PCT/ US2006/ 037793 R2 R2' R1 Rg
imparts R®reased solubility or decreased aggregation properties to the conj ugates. xamples
of L* moieties include substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstitﬁted
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. Other suitable linkers
include, but are not limited to, those described in U.S. Patent No. 6,214,345, U.S. Patent
Applications Publication Nos. 2003/0096743, 2003/0130189, and 2004/121940; PCT Patent
Applications Publication Nos. WO 03/026577 and WO 04/043493; and European Patent
Applications Publication Nos. EP1243276 and EP1370298, all of which are incorporated
herein by refereﬁce. Cleavable linkers include those that can be selectively cleaved by a

chemical or biological process and upon cleavage separate the drug, D!, from X*. Cleavage

can occur anywhere along the length of the linker or at either terminus of the linker.
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NR24 \ ON25 X Z/ Rn Another preferred

enbodi nent of drug D is the followwng: R2' R2Z NR
WORL007838688 R24 e | ON X\ R 25 n Yet additPOnEk2006/037793

preferred enbodi nents of drug D are the follow ng: \

X RBN 500/ O/ 80 W 2007/038658

PCT/ 1US200 1793 X :
exenﬁ%ﬁ?%}nﬁéﬁﬁd‘?ﬁw So%ﬁr?ﬁga\é?ﬁ%hgn?ﬁl nl\?grg LP%L{F]}%O: Rgr

cytotoxic drug y b¥ a tubul ysin anal og or rel ated
compound, such as$

structure accordi ng FBY mul a 13:
Ry
R7
Rs R4|
X z7 RS
RS

wherein X and Z are members independently selected from O, S and
NRZ;

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, ot CO,R%,

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

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

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

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

R? is a member selected from the group consisting of SR', NHR'" and
OR!'!, wherein R!! is a member selected from the group consisting of H, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates,
triphosphates, acyl, C(O)R'*R'3, C(O)OR'?, C(O)NR'?R"?, P(O)(OR %), , C(O)CHR"R",
SR'2and SiR™RR', in which R'%, R", and R are members independently selected from
H, substituted or unsubstituted alkyl, substi’;uted 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;

78



10

15

20

25

RR O HOOCOL H~ SNR3O O N ~ NNL R21f ~OHDO
(13). where R1 and R2 are Hor a |lower alkyl, or are

wororog/opsssg i cul arly i sobutyl, ethyl, propyl, oPCT/uk1e0§/037793
and R3 is Hor OR Tubulysin and its use in treating
cancer has been described in, for exanple, PCT

Publ i cati ons WD 2004/ 00 1 and 12004/ 00. The 10
product i oNIgFIR ?}é‘iﬁsg/%qeﬁﬁi%n’p}gu’rﬁ?\é% sH SssgerIlS%égthﬁ’ﬁ‘
present, d2E4@908089. Methods that may be used to link the

tubul'ysin t.0 various |linkers of the current invention

are provi &Sds 4 singlhbordkwhishds eitheppessertt op gbseptandyden present
6 anal.ogs .are Tubul vsi -F. ef erred Duocarmycin and
R andRC_%TeJ Jdgcégot sacglf%)%#ﬁgﬂplg%ﬁ e, hydrazine or disulfide
linkers ofR7GheH:-Xent-CHp- johredlie said egelopropylmjnggeitieR’,
_contai ning duocarmycin or CBI anal ogs as cytotoxic
wherein ggents. Preferred conjugates of the invention are

gles_cri bed Xu}s %}ga_(,iggrr tail below Unless otherw se
i ndi cat ed, substit gnt are defined as set forth
above in tRie Rée® andh R raegaredibers iogerondsntlyselepiop fiogethe

coun by S AR5 G B 5l P e
aryl, subSRicdIRISSary 1N uRsUDEBRIINRErSFPD dhibERited Rdi@otyrkeiliyil,on

provides a peptide |inker conjpgate havin S _thee
unsubstibgedtieresclol darges Nas, AR R, NCAOR A R @NRK 14 -
0c(0)0R" BRFPSR ENHRE, cRPLNK! aXd BREH5) KR ES $nbleid¥ 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 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;

and R** and R* are independently selected from unsubstituted alkyl,
and

wherein at least one of R* , R*, R® and R is O(CHz)nNRMR25 .

In some embodiments, n is 2. In some embodiments, R* and R® are methyl.
In some embodiments, R* is O(CHz)nNRMR25 and R*, R® and R> are H. In some
embodiments, R* is O(CH,),N(CHs), 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, Rl, Rl’, Rz, and
R* are H.

A preferred formula for drug, D!, is the following:
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XIRA R4 | - KaR40 X4 L4~~AAL -N\ O NNO N R51
1Pl I CH-C-D124 Z R5 10 X wherein X1l is a
wh2000988s58 X i s a nmenber selected fromO0, S andPCIRES004/637793
R23 is a nenber selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted
het er oal kyl , and_acyl; and R4, R4', R5 and R5' are
menber s I'%ndependht ly selected fromthe group
consi sting substituted al kyl, unsubstituted
al kyl, substjtut\ |, unsubstituted aryl,
substi tut ed//het e ' Unsubstituted heteroar yl,
subst i put-ed pcygl oal kyl, 20 unsubstituted
het er ocycl oal e,g7 NC2, NR15R16, NC(O) R15,
OC( O) NR15R 6, , C(OR 5, OR', and
QCH),, L nis an integer froml to 20;
and 82 10386583 PCT/ US2006/ 037793 R15 and R16
are independently se p substi tRted or
unsubstituted al kyl, ns tituted
het eroal kyl , substitxa hSf PRut aryl,
substituted or unsybstituted heteroakyl, a
substituted or unsubstituted, wherei 4 and R16
together with the nitrogen atomjfo which they are
at t acdkrethexmeconed enbkadipeqtef datg 1P oistlt follawBig&s ubst i t ut ed
or unsubstitut edRhet erocycl oal kyl ring system having
from4 tp 6 menbefs, optionally containing two or
S Non-limting exanples of such
e, follow ng structures: NH, CO M
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QUN-\NriO\ I NO O0OOI /' I\ ONi ONNCOM O
IOO0fiXI NN/ 1O c O. | ON"IJ~-N, 0O 00O,
wo 290H0386‘53 M OO0JOBRL N/ JONOI ~~\ |IPCI/USI¥G6/037793
Ni o~1 1\ 0-~Nr 10 0 OYN N CO2Me O OO0l J X1 Ab
~/LN-JO/~O"i O\ / ~ON~-~JN\/~-N N ON O ON/~ 0O NON
O O0i NH2 CO2Me 0 0O ADbDNNNI O NnNn O OYNNXO N
X1

R3
N /
/ O\/N
AN
and O O

In another exemplary embodiment of the current invention, thé cytotoxic drug
may by a tubulysin analog or related compound, such as the compounds described by the

5  structure according to Formula 13:

HOOC X

O R 2
(13).
where R; and R, are H or a lower alkyl, or are more particularly isobutyl,
ethyl, propyl, or t-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
10 production of tubulysin compounds is described in DE10008089. Methods that may be used
to link the tubulysin to various linkers of the current invention are provided in the examples.

Preferred tubulysin analogs are Tubulysin A-F.

Preferred Duocarmycin and CBI Conjugates

15

The peptide, hydrazine or disulfide linkers of the invention can be used in conjugates
containing duocarmycin or CBI analogs as cytotoxic agents. Preferred conjugates of the
invention are described in further detail below. Unless otherwise indicated, substituents are
defined as set forth above in the sections regarding cytotoxins, peptide linkers, hydrazine

20  linkers and disulfide linkers.
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Ol / ON O O 83 W 2007/038658 PCT/ US2006/ 037793
OYN AN CO2Me OO0 '"X1 Ab"-LNN N Ni ~ ON OO0Y NxO LI
woR@703659 O OYNN OO0 1 X1 Abl LN-"NYN N PCTDUS2006/037793

OYN " NOI NO 1 O0N O and N2 0 0 X1 Ab
,-IKNN'- kN 4N ~ 0 Oi I OXNNNAONO OO I\N 5
wherein X is C or Br; and wherein Ab is an anti body,
or fragnent thereof. In another preferred enbodi nent,

At R pliVERkéCDo@tésdes a conj ugate having the 10
structure:

In a preferred embodiment, the invention provides a peptide linker conjugate having

5  the structure:

or

o 24
10
wherein X' is a halogen;
X is a member selected from O, S and NR?;
15 R? is a member selected from H, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, and acyl; and
R* R R4’, 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,
20 unsubstituted heterocycloalkyl, halogen, NO,, NR'*R'S, NC(O)R'®, OC(O)NR"R'’,
OC(0)OR", C(O)R", OR", and O(CH,)yN(CHz),
wherein

n is an integer from 1 to 20; and
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H3CORC CH3 1 X~ L4 ~AAJ N ~L3 HX~ IpCHo =
NH 1 NR3 Z X or 84 WO 2007/038658

WO ASe06/ 037793 X~ X4 L4 HVMLNHL3hHN>\| \ /PdT/BSHRB6/037793
z X wherein Xl is a leaving group; Z and X are
menbers i ndependently selected fromO, S and NR23, 5

wherein R23.is nmenber selected fraom sybstituted
or unsubs tR?St anddR'® aradpriependemilyrselegied gmH]"—hu ﬂg’%@ﬁdt%t ed

unsubstigxfetodﬁ aglgﬁl slﬁ%Ltit%lléﬁ %r g@%?tiﬁ&q h@%r(j)a?lgg,eéglgﬁﬂt;&@d for eMubBButed aryl,

consi's substit ut yl, o 6
substituteMststbstivitedhetbiopty], anssbbdtinited eduranystitutedsuesein Rit and R

cactessbcbs Bipees MSboo oot LY A SRS b S ot o
. i 6 oS, 6,
> Subsm“t%?jﬁ%f%?%?@%%%)% %%‘%%?*%%%ﬁ“@'i‘é@%%ﬁ”@'&a OR15,
optional Brubn@frEhPIWdNGIGhid)ehetarbatems.n n is an integer from1l to
0; .R15 and 6 are.i ndependent | ,
U PeaBes of Neser Rare o R G HER HHA,
unsubstituted heteroal kyl, substituted or

unsubstituted aryl, 15 sybstituted or unsubstituted
het eroaryl, and substituted or unsubstiduted, wherein

R15 and R16 toge herNeﬂUt INt he nitrog at-ofh t o whi ch

Aot eyt e at’ NAr | |y, jognEdrdo forgn a
substituted or unsubStituted hekerdcyc 07 i ng

systemhaving from4 to 6 nenmbers, optionalTy
containing two or nore hetegroatons. Non-limting
exanpl es of such conjugates Tncl ude the foll ow ng

CO,Me

structures: 20 ]
o o] o] — F/X
AbWMN\)]\N/\/o\/\O/\/O\/\O/\)LN/\/N\:/U\N N\©\/ | o :
/"'\ 0 0. N\/\ )k

N

NH,
Q 8 i N
AbW\)]\N/\/O\/\O/\/O\/\o/\)LN/\/ N\;)I\N N\©\/ | I
A o} o\"/N\/\N/U\O
5 |

10
N COMe
.
o 0 0 e S/X
AbW\)J\N/\/O\/\o/\/O\/\o/\)LN/\/N\z)J\N N©\/ \ )0‘\
- 0 o N
> YN o N/ OMe
0
‘et

NHg

0 0 R <X
S A SR L S PUIN e
= 0 0 N\/\II\JJ\O N

o
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0 SC HNMGt-Val Ab Ob \ ICNO NO N O 85 WO

2007/ 038658 PCT/ US2006/ 037793 H3C CORCH3 0 ~ Cl
WOoRbTssesal - (PEG HN 4N Ab O H b N-O N N N BCT/USH06/@37793

0 -Cl HNGt-Val-(PEG O\ 4Nb )~~~Ab 10 NNON | N

N) H 050 SC HNGt-Val-(PEG Ab DbHN b

N COzMe
0 o) = X
AbJ\;\;\/U\N/\,N\;)LN N\©\/ | 0 N =

O
YN
N
0 o) <X
Abu\m\/”\N/\/N\;)kNJ:CNO\/ | 0 % 2
= o) O\n’N\/\NJ\O N o
1 Z [
0 ST N
and

NH,

wherein X' is Cl or Br;

and wherein Ab is an antibody, or fragment thereof.

In another preferred embodiment, thé invention provides a conjugate having the

L e L Y

10 structure:

or
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O4NON'"O NO and H3C CO2CH3 0 ~O HN
HN-Cit-Val-(PEGbHN )~" b ~Ab )"K 4 O N'J~ 0 N\

W 2007/039658 10 J O wherein each b is independentPgT/E82006/037793
integer fromO to 20, and Ab is an anti body, or
fragnent thereof. 86 WD 2007/038658 PCT/ US2006/ 037793
In yet other preferred enbodi nents, the inventjon

provides a peptide |jnker conjugatg! select m t he
fol J,0 LpF_sT Gt—umle’s\I;L H N N~ COPNB N T H N
LK TR FyolOvle HNNH {0 HN O 0 0 % NO
QONH2 HN~ J 0 0 Oz< Ab O
\ R®
Z
X
wherein X! is a leaving group;
Z and X are members independently selected from O, S and NRZ,
S wherein R?® is a member selected from H, substituted or unsubstituted alkyl,

sﬁbstituted or unsubstituted heteroalkyl, and acyl; and
R is selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO, NRPR',
10 NC(O)R', OC(O)NR'*R'®, OC(0)ORY, C(O)R", OR", and O(CH,):N(CHz)
wherein
n is an integer from 1 to 20;
R" and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
15  substituted or unsubstituted heteroaryl, and 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.
Non-limiting examples of such conjugates include the following structures:

20
)

HN———Cit—VaIMMAb
b
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HNJ, N NTh H CO02Me X1 fo HN, ~O HH- \O01Il - NOO
rNO/ N1\ / OHNO i JOOOIJNH2 HNJ Ab 5 S0 HN
wa2047034658K HN-\ O NH I O f- J 0 HN O O 'k PCODUS#06/037793
L-/ONO NNH2 HN:) /J o 0 O- Ab and O HN (ZN NJ H
X1 HOHN-O ~O ONOO N11'~-0o NOHNLOeJOO

OJNH2 HN~ O0--~'"- Ab 87 WD 2007/ 038658
PCT/ US2006/ 037793 wherein X is d or Br, and Ab is
an apitd)bodycog@H;ragnent t her eof . o

Gl |
HN yN—Cit—Vai—(PEG). Ab

O
O
Q HN—Q“_Va'—(PEG);N/U\/Hb\AmAb
ﬁQ H
O

0
HN—Cit—Val—(PEG MEHN/“\/Hb\'NAb
4

I///

'I///

0
HN—Cit—Val—(PEG }/H;HNM\MAID

e 0@ | |

10 /N\)

wherein each b is independently an integer from 0 to 20, and Ab is an antibody, or fragment

thereof.
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In still other enbodi nents, the invention provides a
peptide |inker conjugate selected 5 fromthe

WO oo osd6sy) structures: NH, CO2Me X1 0 oj O N PCIMUS20pB(@37793
\'l No Ol ON OYNCO2Me X1 N Ilk O Ab-AO N QO

N O Il O-\N 61- NH C®2Me 0 --Xi O NN Ab""AN'\
O-'"Q /O /'O N~~N4/ 1 OO0\ | ON'NJ- O/ \ OMNN
O 0 10 and OYN N CO2Me Il Il Il _ X1 0 AIJMN N\

IleQ R p%ferred embodiments, the invention provides a peptide linker conjugate

selected from the following structures:

EIC ﬁ f s

‘\/o
)
© Ab

0O H |
HN—IK/N\FS/B
COMe 1 ER HN e
HN_ H J/ T j
g “ T
N~ O N O HN o
/N(\\) o)\[OQ O)\NHZ HN]
0 Ab
L
H : ] H;R}(—_\ _/—'O
% SR
o
PR ~

and

H, HN
0P b

87



Ol Il Ov OO/ wherein X is d or Br, and Ab is an
anti body, or fragnent thereof. In still other

werodsssemt s, the invention provides a pepti dePCT/mR®N6/037793
conjugate having 15 the follow ng structure: 88 WO
2007/ 038658 PCT/ US2006/ 037793 H3C CO2CH3 1 N OCH3 HN
o NNN NOHNONII o4CH3HO—HH/ \OCH3 r-0 O
wherein X is O or and Ab is an antibody or

. oiragnment t f pefl ude t he

wherein X lfla(?lo({h%g?n%em%;ggshanca%ﬁgg gg%&%{gg}ﬁl&ért o, for exanple, an

5 anti body or a fragment thereof . XO C NON

Nlk O N H Q HN NH 0
In wlb)thgrerq\bq@,mwts t}a{t@y@p‘uq{} H{lpylsesd Pepﬂh‘g Nﬁ@#\cogu fe s Hg%?d
5 from the PoldWInPstractfe O 1 NH2 0 89

NH,

i ; I /{
n N

(o}

[e} o] [o] N
0. O~ /\/U\ /\/N\/l]\N N o]
Ao e I T Y oo e

NH,
CO,Me
o} o} — ‘/X1
il N N 3
Ab‘“/U\N/\/O\/\O/\/o\/\O/\/U\N/\/N\é/U\N \©\/o A j\
N o \n/ \/\T o N y O\/\N/
o] J o |
10 and
OYN
N COzMe

0 o] [o] /\i; N
N N
e At 4 s PPN

o]

wherein X' is Cl or Br, and Ab is an antibody, or fragment thereof.

In still other embodiments, the invention provides a peptide linker conjugate having

15  the following structure:
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WO 2007/ 038658 PCT/ US2006/ 037793 0 .Br HCH3 0 /
HBC NHO O NNOB6N O HN-~ HO H3CNO NN HN NH O
wORBD7/088658and 0 SCI CH3 NH 3C. _,/ 0 R o NH ~MNOI/BSD06/037793

HN--~ H H3GNO/ \ NNHI-Ij HN, /~NHO > _NH2 O
OYNH2 HNO O NNHOON-0/-4 V2Z2NCHO ONOHDO
r¢{(Nol / OHN .N) ON CO,CHa

/X1 '
SN OCH
/\aJ\N H/d(\\)J\ /QO_/O N\/\ %

wherein X' is Cl or Br, and Ab is an antibody or fragment thereof.

Other compounds include the following, which can be conjugated to, for example, an

antibody or a fragment thereof:

H ° o
O \\/Cl N o) N/U\/\N
2L, ~ i /
“—NH 0 r 0
@N 0 N H 0 HN
- g 7 N m
HN 7;—< >'NH
o N;_
NH,
o}
H
—Br 0 JJ\/\
s e
“—NH o) r 0
/,\’C,N ° N H 0 HN—<O~ |
O HN H >—N>H—\—\_
d NH
J—NH;
o



HBCHO N2 Oy N2 HNOO Br\ H=OHONNNH O
NH raC HOOr N-~NJNO// OHN .N/ ONHCH
W@ 20dFB3888 WO 2007/ 038658 PCT/ US2006/ 037793  OyMERUSHN06/037793

C 00 HHNHj/ NO NH "a ONO HN H3C H ONH2

O/NH2 HNO Br OHH HNNN O
o}
CH k}
3 N
Z, H o) g

and

HaC” H
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NNOHO11 O "NOONGO HN H3C H O11NH2 91 WD
2007/ 038658 PCT/ US2006/ 037793 O HZN Br HNO | N NH
W@2®7/088d58N O HN--C HBCN O HN f r / NH NH ~NHXCT/0S206€/037793

O HZNO +\ .Cl HNNO NHOO rNONOHNCHI 1N

O HN1 NHNH O NH2 O0) whereinr is an integer in

the range fromO to 24. In o§e e'[]rl‘godi ment, r is 4. B.
Hydrazi ne Li nker Conjugates Y 2

H

N

HW\_?_ o y 0
y N\H/\N N\n/\/\/\b
N 5 H 0 o
° HN

O)\NHZ
O NH,
HNL
WY O f o
"N TN
HW/©/ \“/\{j?/ 0 ﬁ
N o! 5
© HN
O)\NHZ
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In a preferred enbodi nent, the invention provides a

hydr azi ne |inker conjugate having the structure: H3C
weoohBe38 R4 4 (R24)3C R24 R24R24 R24 R24AR24pCX/HIBR0¥6/037793

-~L4)P~ NNNNNO\ N~ &/ R24R24 :24\p24 224 z 5 OO

RRRXR 10 92 WO 2007/038658 PCT/ US2006/ 037793 In

anot her preferred enbodi ment, the onvention provi des a

hydrazi ne |inker conjugate t he structure 0
co2 R4 R4 X4 0 CH3 R24 40HN L4 N-O
N R5 R2A 0 RR4 Z R5 X 5an|
R24 R2 X4L4tP3CJ\INNO\N OR24Z
& ot her preferred errbodl nt/s,
) vﬁ{nventl on prx tes 3 h dr azi ne I onJ ugate
HsC avi ng strHtuHNe @ ad f

and

wherein r is an integer in the range from 0 to 24. In one embodiment, 1 is 4.

B. Hydrazine Linker Conjugates

5
In a preferred embodiment, the invention provides a hydrazine linker conjugate
having the structure:
HsC. ~ CO2CHs
X1
24 o R*
x4 (R™)3C R24 R24R24 R24 R24R24 OHN 72 l
4
e W S
R2R%4 R24R24 Fl{24 7 *
X
10
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3 X1 -N HCCHO-/ 33 CHCHOIN/ HCNON Xa ~PEQ
p20 NN3R4IRIOOCHBO O HCC®RCH3 1/ ~
W@RA7/054d5K" CH3 1O E P Zr ~ I~\ N NH3 CN N Rt PEI/05100€037793
CH3 0 and 93 WD 2007/ 038658 PCT/ US2006/ 037793 | \ '~
X1 0-/-N4 H3C CH3 CHH 0 X~PEG, z O\ NN~OS ROO
CH3 00 XI N 9n 0~ X4 0 CH3 HH3C CH3O N N él(\l
InRDGTRRY piNfdrted; enabadimentthig inpontiqiRrP RIS @E@luaé,ma linker conjugate
. hg H{etthyl ene glycol noiety and X1 is C or Br. 5 1n
having thg siryqlug; pey preferred enbodi ments, the invention
provi des a hydrazine |inker conjugate selected from

the foll owi ng structures: CO,CH3

X1
R4\ R4
CHs R24R24 g24 O
X4 4 (0] | /lk , R
L \ \ /N NS N / 5
P s N N §
R L2t N\F 0O R% ?(]/ z s

In yet other preferred embodiments, the invention provides a hydrazine linker

5 and

conjugate having structure selected from:

10

CO,CH;, 1

3CH
(PEG ’ }é\@ @
T
CO,CH,
PE<H7@/ § WAL %ﬁ r@
R?4R?4 O CHS

and
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CO2Me X1 Ab NH/ O~ /NN NONI" 0OOO0 10

c2Me - ,.-X ONN 000 1%~NONONAO Ab~ 0"~
wWOo-ai07/038850 0 CO2Me X1 Ab OO0 ONH Ove N N CPc/US2006/037793
11~g ' OO0 0 94 WO 2007/038658 PCT/ US2006/ 037793 and
CO2Me XI ONN O Abo0oOOO1S5 wherein X1 is CL or

Br, and Ab is an antibody, or fragment thereof Jn yet

anot her preferred embodi rrent re is*a hydr_zyz*rme
li nker conj ugaie Srﬂédae%pqelgl e follo
St Mg 6& NwN

R4 24 CH3

/X1 _/— N
OQ/KB HHSC CH3
24R24 CHS
wherein PEG is a polyethylene glycol moiety and X' is Cl or Br.

5 In still other preferred embodiments, the invention provides a hydrazine linker

conjugate selected from the following structures:

COzMe
Ab OO~ O N~
(0} O
"'HT(\/ \©\fN’N\ﬂ)<ﬂ/ \/\N

0
l

10

CO,Me

| O
Abmﬂ\/\o/\/O\/\o/\/O\/\o o}

NH
Ab%T(\/O\/\O/\/O\/\O/\/O | %
o O*N'N%(Nk
o |
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SCIl HNO ~--0O HN--\ NO O ON~ON NONHOO ~-

Ab ,-,Br HH O/ CNHN OO '- ON NOON fNO
W26070886568CI HN--CO- \--OHN N\\ O 0 ON ~ FEMUS20@5/037793
~ N~ 10 / and 95 WD 2007/ 038658 PCT/ US2006/ 037793 0

Ab Br HN--CO--/ ~-J -OC NOO ON

and
S
Abrrsem o OO0 ° ! O% Y

5 wherem 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 the following structures:

10
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NOO40 ~ NJ 5 C D sulfide Linker Conjugates In a
preferred enbodi nent, the invention provides a
waele@alossesle | i nker conjugate having the structRCBUSHB037793
CRCH3 X 4R R4 HNO 24 24 R12-,, N~ O NR5 RRZ
is/ I XR5 XdL4 p ds 10 Ka and X1 41R R4 0 51
R12~, NN NR R24 R24 Xis XZRSV\&?]_S%D Ka 96 WD
-1

Ab
2007/ 038658 PCT/ US2006( 037793 /N m % | | es
of such_structures i Uge the fol lowi ng: "H3 CH3

N Ove NI
g 3

5 C. Disulfide Linker Conjugates

In a preferred embodiment, the invention provides a disulfide linker conjugate having

the structure:

10 Ka
and
] |
R12 /“\ AN
R2 R4 N O
S
~ s
X4’6—4 o l
\\

Ka
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10

QOHHNO-~r_ ~O A'Oa N KS S
I

OHN _Ove / Ab O HCHSNOO Il 'a HST 0 H3C

w@apoeiseis i X CHN/ - O O H3C CH NO N 3 O p&wU

OHSIS 40 HBCCOR2CH3 X1 O HNOW ONONS ~r
I

Ab o~~ il ~s'
NO Abp O gi s'S0 10 0 97 WD 2007/ 038658
PCT/ US2006/ 037793 and ~+

Non-limiting examples of such structures include the following:

H,C CO,CH, 4
0

% g
HN Y 5 OMe
SN S ”:\? FQ
o

0

AWOWNMZ/SQ

0]

97

O o H3C CO2CH3 X1 OHN Ov O H3C H NO
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10

15

20

H3C CO2CH3 1 OHN Ov O H3C CH3 NO O Abl ~" 0----4 SN
ji AS1s O Owherein X is O or Br, and Ab is an
w@nio7iossdys or fragnment thereof. 5 LI GANDS TherPdT/gys2ede037793

of the current invention are depicted as "X4". In this
invention, X4 represents a nenber selected fromthe
group consisting of protected reactive functional

and groups, unprotected reactive functional groups,
detectabl e | abel s, and targgid ng &@gemts, 410 Preferred
| i gands are targeting agents, h as-—anti bodi es and
fragments thereof. In a prefen enbodi ment , OMge

group X4 can be descri bed a’i‘a nenper s@ngrom
R29, CQQOR29, C(O)NR2Q, andgy whér 9is a
menber [|sel ect ed kﬁgzggypstituted or‘pﬁé stituted

al KA of tut et orsungdbyt i t ut ed heteroal kyl and
substituted or ‘umsubsti tytdd heteroaryl. In yet

anot her exenpl ary enbodi nent, R29 is a nenber sel ected
15 fromH OH NHNH2; OO N~ N and alkyl N O O Rao

i SRR S s 050

substituted or unsubstituted heteroaryl term nated
with a functional 20 group. The above structures act
LIGANBS reactive protective groups that can be reacted

Wi thrpf oF, o SxaTRhEeu ﬁ?fn@@ﬂtﬁ)lﬂaa&@déiﬁcté’d‘aﬁfﬁhp I2Ghid ifenflon,
target n& agent, such as an anti body, to thereby [|ink

X* repretdnes 4 megbti seipcigeitm the growp donsigéng o rgtenisH eeaptivoBingigpnal
N T TG T R
Preferredl liBARY alrafRFiEEREME, such as antibodies and fragments thereof.

In a preferred embodiment, the group X* can be described as a member selected from
R¥, COOR, C(O)NR”, and C(O)NNR29 wherein R% is a member selected from substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted heteroaryl. In yet another exemplary embodiment, R% is a member selected

from H; OH; NHNH_;

o) O vy
/ Caad
] 0]

R30

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
example, a side chain of an amino acid of a targeting agent, such as an antibody, to thereby

link the targeting agent to the linker-drug moiety.
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15

20

25

30

agents that selectively deliver a payload to a cell
organ or region of the body. Exenplary targeting
w@o@no3sestich as anti bodies (e.g., chinmeric, hureRUg®d6/037793
and human), ligands for 5 receptors, |lectins,
saccharides, antibodies, and the |like are recognized
in the art and are useful wthout limtation in
it ing the present invention. Qther targeting
agen tl“ge iRy lé?rﬁs @nc%ﬁ@c%xm@f)f HReRRUAES cdnied lirded motargeting
i ncl ude specific nol ecular recognition nDtlfs |nclu?
agents thamteonmmdalnm asnazmaééo peslly prgen pr egiongtithe pgdy. Exemplary
sacchar i c [
rgetingfigeph ot bonrap Sl S By biiiafPs aiihublff gl 50

receptors;mﬂécﬁiﬁéJ ls@dchafdges, ﬁftfb@ﬁieS dnlb &eﬂﬂcepiﬂtafenagmkednatth&art afd arhgseful
cytotoxin, e.g., serumhalf-life, |

n a
without lmisainie practe e eEHtY G ey Gbe B EPRERGR e A gpss
agent
of Comp?LngtS ‘t‘lyli 86 R 1Hclhii@ g?ﬁrmffcnglggﬂ%rﬁre 2 ;%Hhog é’{i/&ﬁg ?ﬁedcl}([a&gt o?
macrorncﬂe@ﬂdesdsﬁch hsemly(rethyskmecgﬁwol)dpolymdta@ldc, radyadnioe agids and the like,

conbi nati on thereof. Rou con t
B R s T L R
pharmacﬂsl%n@l(g'mlt d;Jt@céxﬂﬁS@%UIserhﬁ wIfagki ci ng the present
nvention c derived from any source. The
b| onih ec exesplenrendwdinentathe tvenion PaYideat cEBioRie inksr or
n, be roduce b nthe LOL gi e
e e L

receptor eﬁefpﬁ@é Q&tl‘ﬂ)’sa‘ébl(ﬁdﬂdéahudlf@ié a@@ 0ES b@mblaaiﬁcm ﬂielreeﬁt Raltes to

nut agénesi s or. other neans of in § g% mut at i ons
exemplaknenpugatestoff greainpentior;arg sef forthig the PehepRy pRIVEs useful in

pr aﬁ‘pE} égnggc&%? uée@ﬁtﬁ{ﬁaca g‘ﬂ%ﬁ?@%ﬁf‘m'v&ﬁ {ghd@n bk @Erived from

odi es and receptors.
any soupeat Tb@ﬂibﬁﬁ)ldc?res chxebelst)fa&id fpoh lyla:thmh sduress argaio b¢ piegdnced by
but most_preferahly are nonocl ona
syathetin e oG RIS Gt PeetSaTaiega f PSR 240k cap be
effected%?rbpgﬁlc dﬁh%e&rswpﬁfetdi@éc'te)d tRgdnedib 6r dther EAr@iof inducing

odi ment, the targeting agent is an
mutatlolasritnolwndy thase Oﬁsklllb@dlﬁ 5 Frotaipaupriul inpaacticingdhy ’é‘étla%td

its specificit S
mventlopép(g;éqe Eoglef(amg*% ergtymaes,ta\épé r[ %b%[lllteé Wre@ glgt %%%b%&esgcan
be eitheV ﬁ’cfl}/ﬁb]yal of nioﬂﬁabnéipﬁﬁlrﬁdsepﬁferaﬁlﬁ efe rbebset. sRﬁpudés and

antigens have been identified and anti odles

nucleic agidd garbs isrdated Fesnnajaabsoyrcep b Vil OrlPéglaﬁlPﬁ SY Ee“c mn
treatment of such tunors or other di seases. The
antibodies that are known in the art can be used in
the can; ptgmres etbotlineeni, nivetatdeting agent aantantibod, of aribode
treat nent 30 disease with ich the
frogmeny b B RIS PR 8 ARy P Ao trieed 8 f Frget el or
g ng 38 khrids SPaIndr e G 6 6A6RS) discaskpeciiican
atatarg@{‘{de Gf;ﬁtelrﬁgsﬁ gr-l rugncgnj ugatreg%f 1t he i nvention 99 WO
anti gens?MzE/b@&BfﬁlEﬁtli‘E@waS@l@bﬁdIMID@e aphigens dayabagatuser or proposed for

use in tl(estg)qaltraeerit lﬁ)ﬁ&lét(lmo?sagrtotﬁear %‘1:8%5.5)63 %Qntl(b iy ﬂ&?ﬁl%)lmo@gz Rthe

art can be used in the conjugates of the invention, in particular for the treatment of the

Targeti

origin.

disease with which the target antigen is associated. Non-limiting examples of target antigens

(and their associated diseases) to which an antibody-linker-drug conjugate of the invention
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CD22 (| ynphomas, i ncl udi ng non-Hodgkin's | ynphoma),

CD52 (chronic |ynphocytic |eukema), CD33 (acute
wop@hosgssous | eukem a), CD4 (I ynphomas, aut oi nPCES2006/037793

di seases, including rheumatoid arthritis), CD30

(Iynphorras i ncl udi ng non- Hodgki n's | ynphoma), 5 Micl8

can b taggARReaN B 5h (PSS ERFD: ChyR G pPASTA: EOEh CoIhEofy,
CD22 (l}(ng@lo%a% Cﬁla)ludﬁl%%%g }{odﬁ gyﬂllﬁleﬁl‘a%'@f():hm%Qmphocyhc
leukemid) NCDBD exyteangriogenpuy keuken)u,a) CD4dyrafhaess) aytgimphantediyeases,

inluding (sugaiony shaTHISL] (VPR RS b R hs R o

Mucl8 (Fn%?aﬂgﬂlb} 'uﬂggrm%'(?éliﬂ thfhods) PPEVIAI (BroRfateddntdrObehi n B0statie

teincan be tethered'to a surface or a se

hyperplaa&%él‘ﬂa‘k éubloreriall cagear), GEANE (pesiiesinle AD8(PsziBRikL ,g[gds (asthma)

b
coaor pnd iSRS e B R TR BT
(autoimrB RO sdaBda! ﬁwluﬁh@ dyeRaiid M@ugé@ﬂu@ﬁla’&s&)am nes or
car boxyl at es. gartl cularly preferred enbod

the dedose v@bgqhmfﬁ vihesein ke IECOEMIND TRPISHHS adafrotregpsqrﬁgtlbody,
the protelﬁ tcar?#% ze‘t}é{ é’# {aotg%gdg?ic@ 'or EQE@%SS@H%F@‘&%&?OI%@P X@&I\@dz@ﬁfp@ﬁ&t or

the substrate or
connect@DIh@RACH §aceri arivebyaany osastiepaptide mmwa@ahl@ an the surface of
ecogni tion noieties

phy
the protGity | 1BHY 85 GBS R e SN B ST P8 AT LadT Sipospltes: Tn
particuldt r}gpfyfé%fel% od?x%@ﬁt‘s dgs. reé‘&ﬁzleenguﬁCérg She SaEEAAIdr6lgS & lysine

ecu es such as drugs, herbicides
residuesp Ririheirgkes, theseduslecilas ca:hlmmdsatbsd ant thy éwﬁ@ecﬁf thg pubstrate or

Met hods, of rai si ng( ant i bodi g‘i’] % (5) ébfl ¢ nol ecul es
SAM by;pen-sRsEIfC SRR (5o SHCBISOmEOR PRYRERED); ¢ See,
Uni t qgecg RAti6S nfoALtRRtwhidl af¥ountiBodiéy cahBfe uded st eélcdgﬁlzﬁem@lytes

et al Septenber 15, 1992: No. 5/334, 528, |ssu% é)
which a8t ;prdtens reptidds, ngdem@wt sag:cﬁarg@s, O ﬁ@allgp gu o FuC rugs,

herblcldlﬁa, pegt}%cﬁﬁ @Qﬁsl%fal%(lscsllﬁfélacatlﬁa:ﬁoa Qhks Ig?\%{mﬂ tﬁloﬁllg \c/)g ?%ng affifdies

for speciffPRolveleh aswélPkn@li acthosgof mt inhelagts See, lénmtefcb%:te’@s Patents

Y O A T T ST it
et al. onl Mlgfspgdl%g 1B 8s/b8E%ST Ssshd {on@l-Bz{%ﬁnM RrS B} NR¥mber 11, 1997;

1€ reactive grdup. For exanp &tl des can
and Nob6/5a8,022 hieshiet! o dmlss anabrmnﬁéqvenéqebé%yw% sMietlipgarfon attaching

or h droxyl rou Such ca
antivodfs g e AR B, e BB HEAL 5P st 4146
(1996 )chal n. Nucleic acids can be attached through a

reactive group on a base exocyclic am ne)

an avﬁatrg;abige agandy @ﬁlylbegat(t_ﬁgp ecb%é 4he; @@mranf gieym(vgntéon by any
availabéﬁgﬁcﬁge gLgypp Fo gh ¥S}E'c? EIT B RERE 3g§ch%@ dhBUSH & EmAfel garboxyl

erivatl zed at one of more
sulﬂqyde @Wdr@%ﬂ@&lﬁ’%ﬁﬂﬁﬁ%@@l}ﬂ&h7&&dem ngmptide &ringmusf ccrrat a site

he attachment of appropriate reactiv ups onto the
1nternalct|qath¢] petide chaiy i gléglgl% ac?ds can be attached tﬁro%gg reac’uve group on a

base (e.g., exocyclic amine) or an available hydroxyl group on a sugar moiety (e.g., 3’-or 5’°-

hydroxyl). The peptide and nucleic acid chains can be further derivatized at one or more
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et al. Nucleic Acids Res. 24:3031-3039 (1996). Wen

the peptide or nucleic acid is a fully or partially
w@whstese nol ecul e, a reactive group or naskedr/us2006/037793

reactive group can be incorporated during the process

of the 5 synthesis Many derivatized nononers

. pr at e r ctlve roup. i ncor on,i.n

sites to GGy Ridbe afvriioe! & PPIRTHE BHER RO g LHGEahgP SRrighrisey

etal. Nzlcnezé neigaREs. 2@%@313‘3@59 @9@62' e, THE PEPTIDES: ANALYSIS,
NTHESI S, BI OLOGY, Vol "Special Methods in

Pe pt |Wbex§§h¢t eptils of nudeiossid iE.a faﬂﬂ oiwhgiaHp fsgnthetic molecule, a

ot 5 PR S Sl SR e B Ml of e

synthes1§t cF\/La\ny iy &ti 288 SKEbner 9 ifbreginté e eddive @ranpriasdepetation in both
follow ng the synthesis, at which tine it becones

peptidesagad nuglpie doisls #red@EMole Hosh oh Sklélon@ﬁeﬁm See. ofor 6xpBREd THE
f U i
PEPTIDEggé{r\{{\gYél é@%&rhga ﬁtégérrg(?%)y aﬂé%'lt @Sg§ gélgl Igl‘gﬂln%g% g{gﬁﬁldegymhesm,
Gross, Eud@h&i Mlehﬁhd‘e‘r thfaEdﬁ orAnatiemml Eregsal NewsYorky (§1984).| ¥ang useful
ydroxyl group o si due am no, gr ou
monom L B 1 e ST AT 8B can e
be unm{élkgcli ?cﬂfdvxqﬁ% R sgyéth%lb | dt 2@ 6 IPEmE MeoeREREE S FIBBIR f6PYeaction with a
nctionality to coup e the nucl eoti de-based targeting
componagieotla cotr@ohhfbof:tylt atweriion. However , one of skill in t he

art r.eadi te t hat. non
r eacw?%ﬁénﬁl%fﬁé’f’lf%’r‘faﬁp F({‘iaﬁé? BaAcPE By g%%pet%m?rg %E e| c
compouﬁ&é AndHudsIBvEIas tRORIm tiplHRliekse Typloally,exaipd:l gtd‘m@ of a sugar
droxy group of the sugar residue can be convert&glls

residue ta@ amingrgiopp Hiog dpasgiesidreg pouphasahate OxyEeH rﬁ)if theauiclgeti
L gt '

utilized 3%%6 ne e)d cgrgrél?csal %uélrz,tgoxﬁmﬁg;oeéu épl(es?lget %ﬁégggg Bﬁﬁdgﬁrgetmg agent
to the cy&btrcbg e-Hdwant ode BRékiih thewktesilltraatilytripprtcmpetbaf other “non-

Jmolecul ar targets. Generally, aptgners bfunctlon Py
natural rﬁqtﬁtwmfw@ow 1e5 641 Bhaprshdeda adrletaAckt by cryertio

0 581 o thdPQighr 1@idbd1eant B @abert d t

teChmq&rsr ?::E at| é/ ﬂlr%‘ }Ebﬁie&%, tc%o&ltp A& %rrs plossess c:herr(l3 ceal o8
mercaptbom emlmngbulb ySIagl techiigees welbknayovialtegiet.y bond to

cyt ot s scr e t

vari e&?% f g'ﬂ: ?1glacx? Bg‘f@? gjfeesntgi% doSl%i? @FgrrldrlgﬁdﬁﬁNA or
single-sR@ted FAVA nféculstth & Reed dpe€ifid Hedleduddr it@péts V\/Gi'ehleralbj'z apeiiers

i ncluding small nol ecul es drugs, netabolite

functiorlf mbibdting the estians of %@wawleretaltga% 6E-FUGES, by binding to the
pool of ghecc% cpr%e a? %E ‘r:rf:l hgrb /%lté(rﬁ&? 'ia8§s Sthemi@l ﬁlntcﬁgne{h't}kgnd thus,

ecu ar ge conprise a prote
can cov@lknt}bﬁbdiﬂdde ,cytoltb)dlmﬂj am@escﬁb&d,llmr@not e| ns, Kkinins,
[ [ cell surface_ nol ecul es, and

ei cosanmqog?l bg e %Oi ke.
Exanpfébough aids yprrhy s malequing Srests @ $abln bl ORPHI#IoR-
| BLGRE a5 afigh hjtEmer inY@bin eﬁlaﬁ@ldls@ﬁesaﬁu ce,

covalentz s@b 1%5 £ c1§<%13 . ﬁ See al 1so I\/éca a et al Pr%{:]
metabolmas Jcofabtas) tox‘ms saCLdEm@GbaBWrSPUQS (nllgbet)tde -bawed dyygs, glycoproteins,
and the %Eg?g{eggr%ﬁ? gle mole %e%rqtgr%/e v3\117117<903;nprlse a protein or peptide, including
serum proteins, kinins, eicosanoids, cell surface molecules, and the like. Examples of
aptamers include Gilead's antithrombin inhibitor GS 522 and its derivatives (Gilead Science,

Foster City, Calif.). See also, Macaya et al. Proc. Natl. Acad. Sci. USA 90:3745-9 (1993);
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Bock et al. Nature (London) 355:564-566 (1992) and
Wang et al. Biochem 32:1899-904 (1993). Aptaners
wap@ciossess f or a gi ven bi onol ecul e can be i dent PET/882006/037793
usi ng techni ques known in the art. See, e.g., Toole
et al. (1992) PCT Publication No. WD 92/14843; Tuerk 5

ol 99 P i i , 9 )
sk o P ARG RIS b BT A T
(1993). ?%88)2858 _an](czlI EIIitEgton ?nd Szost ak, I\I_aturle 346: 8|18
. Brie , ese _techniques typlc 1 nvol.v
the Pcmmmz@ﬁmqi_%qfoaﬁ etiee bm@ew?%?afkﬁ/‘g@%ﬁlwd%{ﬁl% tpebues
known in fpgft [seegbé? ?bdig 9!‘&&9%12?%){ Igcgﬁ Fuﬂi‘ib%ti@]@i\%ﬁWO opl1ag44; auerk

fex 1s se romthe unconpl exed
and Gold PI999PRAT! Fbtitatien NoT WO apt1aktd; Weintredoust Butchingen (1Hd2) PCT

separ at ed conpl ex and ampl j.fie Thi | &
Publicatione SCA 265 AEETMmg" HoTE He U O ST I8 By dese
technique:s; #}332(%1212 S}nf({llgét Ak Eé/mfﬂ@f(at{otﬁ%f AR 1@6leb@tr fapdeg®lith a@ndom mixture

result fromthe inappropri at% expr essi on
of oligonfedgielae sThesgpéarndringoleprantenget X B SERAHEGHOBT thE he

expressi on of sych genes. repr [ ShRRYNd
uncompleg AT Ol Ples” S5 BRGS0 bRl bR
ampliﬁed”%i_@%(cléﬁlé‘ kdehted to ity elghse kptatnst sefubndey With the highest

hybri di zati on of a single-stranded deoxynucl eoti de or
affinity farithooebxylautrgedt i de conpl ementary to an accessible

sequgnce in JRNA, gﬂgﬁﬂa feCexptdsfibh of Bénes, specific
tr anE%rrcgﬁasetstﬁga?rl S teggg{rlllte?%ﬁ%% r er\g% nRI.\IAO‘p?ocesgi ng,
preventioflor k€luRtiSie6flias egpredsioni of stidtegapentepraseh fn iderl Hesayadt gm

f | is pf ferr -
eSSt Tl 5 SIS LR 0,08 e
hybridiza'ggﬁéﬁ'g?ﬁlﬁﬁystfaﬁgecp&ekﬂ%léoﬁﬂe boribdiRouRlcRbid@cirplefentary to

g agent, such as those of the 20 present o1
an accessilily eafuence inAnt inBHs or 6 sepyeneriwithindhaianseript thelj g gssential for

desi gned to bind and disa . exent i
preRN BRE10mp Sre Rt PR RGBTy G pehiap i pepet
control iPGHdd SRRE tPhLIBkEhse ofitigsanihitdtop diddisonal effirdey is

antisense RNA or DNA, single or double stra deg?h £th
imparteddiyi tho norg hgadioh dethe ngeleiceid ofan ks, {ngﬂgp%thsqlcgﬁs ose of the

.h%b{.i di ze specifically to individual nmRNA 25 species
present IA¥ERBP-ayent transcription and/ or RNA processing of the

MRNA ASfie6ise Sompelinds aretmiales aidsatesighed teebied aestidigable or

ol ypepti de. and ereb ffect a reducti '
prevent thapioer ¢ia MRUpePTIP e it satan G S bABP At
. : A SCHON AUsiRgi. or 861818 Qftnded) 10
Antlsensg%B%Y?Edéﬁgcé‘é%%mﬁ RFAhnn. int . Ned. 113:604- 8a8
oligonuc{cb¥gey, or theiremslogs, valich qaEBSbiidize spesifieally fpindigdya] sugyA

. Hol cenberg et al. 9 35; 91/ : 14.04953;
e RS S RS EBS Mpptces
1ati ABSBE3 bnc & pb19pdphiat bn@u@LEbS icffect Ak dadtionen siet dmouny ofy
trans A e BASRES PCT/ LS2006) 0 7793 o
respective encoded polypeptide. Ching et al. Proc. Natl. Acad. Sci. U.S.A. 86:10006-10010
(1989); Broder et al. Ann. Int. Med. 113:604-618 (1990); Loreau et al. FEBS Letters 274:53-
56 (1990); Holcenberg et al. WO91/11535; W091/09865; W091/04753; WO90/13641; WO

91/13080, WO 91/06629, and EP 386563). Due to their exquisite target sensitivity and
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selectivity, antisense oligonucleotides are useful for
delivering therapeutic agents, such as the cytotoxins
w@boorksseshventi on to a desired nol ecul ar tar gePCT/51006/637793
have reported that nucleic acids can bind to duplex
DNA via triple helix formation and inhibit
. transcription and/or DNA synthesis. Triple. helix
selectivity oo B e oo Bl geisenne fribefiRaa gy the
- ar I+ | LEes nididuiRidiett © sequences of doubl e-
Cﬁomxu@??%ﬁ&é%9%§gug%g&%?en?ntendedg%o inhibit selectively
t he Ottepskavieptported dliat diiceiaseids aursbing to demesDNyh trige

viral genes, e.qg.., . .HYV an rpes. si npl.ex Vi
vt o e SBE pr YBBOUS BEBRh TR el
| icnatidés et dind tosetirmcetnthioeble-
e e b T8 S Mgt s st
stranded P&VA andiad ipteadasrip intieit sadgatively dhe Wenecription afsliggase-causing

rotein. 10 See, . PCT . j catd
aens, B 5 Sl 255758 BT sPHRRL BRI B0 o Bgenghe., gy sop
protein pRodbéBerPGhe Flfucldube Thysediegsibisd difectlijeo fhreameble stranded DNA

i nvention are also conjugated to nﬂc%l ei C aciq ¢ proted
in the celie geramess forme e heliy A e yrat fregs!l Tpppmajing a target protein.

LGk . . ( . £6, and U.S. Pat.
se e, 8o AU 6 920501 SRR s O AmBSG, U
No. 5,176096i Theqamid oytabtiacoftte pseserydiventon asralsofconjygated to nucleic
. phosphodj est er Linkage or by 15 chem cal nodification

acid sequspcesBatdPIy GiRle PSS de term nus. Consequently, these

nucl ging sﬁf Fﬁ’e%iﬁc‘?t?rbf REC16D IS 8. §.Y aritiRhhideicofhpoeiisand iriyde helix

t he overa bi nding stability, Increasing the
drugs) isstoakighifteyntlyiffdstaddypeedifieasionipd ﬁh%@osg}tqjheé@épp]éqg’e or by

. _jncreasin e rate at .whi [ I [ :

cemical AEHEREITEG e LG ocald qan ok i
can be ch@@eAllyinblified; &ihendiby e bvesll bitkngensitinl, inceppng dtstabality

constructing various nucleic acids HSEfU|lln anti sense
with respelsbioaqhpiced dpgredtiopyineifetn e pite GhRiB g onttleafides are

Bl of gChp ; ¥ i Pvi hleci@és. Ahe er
e
approactefheaiiniing vatieuytclt oadidssuseful irhantisenserthdregy lgs deen reviewed

conj ugated_to a nucl ej [ i f.l cat,i . .
by van dgrRepa A eBORE PR So b T Lot AR i RN Rt RS 38.2659
2668 (1 é%gﬁpﬁﬁa‘éﬁ)r@ NH ab EkdhRafRibed e Shoebiorths of Hedientios are

of “the i nvention can also can include nuc] eotide
conjugatsd bs & nticiticawis byadadificasien, of dfed hosplpsliestey finkage.

transpositions, so |on i £ i i ' :

or - attosEs onemEe, TP EpRRGHldsafc Bie bibe b Ofkalifls
cytotoxih§bPhB et edfioR cdri1Ss ¢adnadludy mpsotiyle sibstitutions, additions, deletions,

vansasfo. olouoper s R R S5 APt SRRt

or trans oy, 9

resjstant .t j i
e SR8 AAL20 o O RASERIS TR kgt some
embodiraéts Wl smpoypeoketrdtbioh@eaalaghivhlvbrarpmots rssistarido dpgradation

vivo, and greate ot ency,(see . Q.. b ,
by nucleggesyhap %H&ﬁu@%&w@mgw@%ﬂg‘&? @ﬁ?ﬁ%&% %‘b‘f%‘e s
expectef%ﬁ@%kﬁ@ﬂ&%‘éﬁis@&% Uiy 85d SkatePpbtemiyUst Lok, Qampatiser al,
are known"to bind to conpl enéntary pol ynucl eotjdes and
J. BiocHanw Bidpthes. M@Bods 20:259-267(1990)). Phosphoramidate derivatives of

oligonucleotides also are known to bind to complementary polynucleotides and have the
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WD 2007/ 038658 PCT/ US2006/ 037793 addi ti onal

capability of accommbdati ng covalently attached |igand
wapacissssand will be anenable to the nethods PET/UR®06/037793

present invention. See, for exanple, Froehler et al.,

Nucleic Acids Res. 16(11):4831 (1988). In sorre

enbodi nents the aptaners, ti sense. conpounds
addltlon@quapgkgh}yé] ,agcoxgmgga(y@g cqyal <Fnt]gr ézlgan(rins?pec?es and Will be

amenabl%%%étﬁb&%‘ﬂﬁé éngﬁﬁ/ dré tfhR. B\éplfblc% I\]Fl’?oeh:IBeEi‘Q@929)Nuclezc

neric eot| S may also b use (Dagle e
Acids Ral 16(1[\)14:83@(&98831 ds Res. 18: 4751 (1990)). For sone

hor e enmrityiB sufinud Snergeboin e Spnafts B
drugs wil co%vr\)olse @hﬁﬂgﬁﬂ?&aﬂcleé{ﬁﬁz (Eﬂ?@@l)caﬁ&dNBC%mbj | Clgitrie€l®

or other cationic derivatives

oligonuql¢asidss mge ralsetbeallsed (Rrghat abnlleisdeids Ree: 1844791 QM?@.)) 1Bor

e o 32 B BRI TR i poamie

nucleic iﬂ“d}ﬁ(mﬂﬂérﬁ&w[ Séikns 294sS140A %1994 BncSB@@tpublit&@n\Md Avan
teric group, such as . a 2-4 atomlg

90115065 holethercREDRP éérwthRSa@étSagea@fsfér T ¢ henppe. 110: 44704471
(1988)). p@m& ggélicﬁporﬂqﬁeg ‘W@Bt ol (ﬁi‘tﬁ@oﬁ@% vgﬂc/rgﬁ%%@ or Hfore & the

ccl
phospho]iie@ter Tiikaked RaBbdeh 98} ijutat witln amrslosierlc .mppSL(cMae h §e‘hatem long

e R et et SRR o s, o

a formaQ@ §rdd (MAMRIEG R by, JTRA EREASHeT130§ 76T AY9LY) of Axeamide

pr esent |nvent| on. "Anal ogous” forns of purines and

group (Iﬁﬂy}semmlné'swaweﬁﬂh&)% b%l@dﬂ%ﬂll)}/ known in the art, many

ex GV\H‘A[.J#l aqlaﬁ; {S)ﬁt rlﬂ% ‘?tong?( ﬁ%‘ﬁﬁ% h?&%ﬁg ,“’Jrleg ell?gﬂ%%ﬁar db‘%ase is

chemicalyas@iifiéd; X0 Bé éhﬁplogec( mahdpreydty dfvemydme'tAnalldgous afotths of
5-fl uorouracil rompur aci |

purines gt PR idiEIcH W‘%‘h???cﬁ?é?‘ﬁpy known i tg% pkappny of which are used as
chemotl’lérr]%gl[lﬁcg %1( é@st Mk @)[E'nﬁf%fg ﬁoP‘bﬁlgg ke @duktive 184 AR ARN BRIy tosine, 5-

i sope ni ne, 1-methyl adeni né,
(carboxﬂhydﬁcﬁﬂwrhﬂﬁgl) dlmmtlaﬁ:-lﬂluprollracdei b;dnglmmllm 8; 1

-met h th |
carboxy R AGPGRE 2 FiSrih myryRHar e RS Toei ne.
dlhydro{}ﬁcﬂiml%‘éﬁll@Wniseﬁentezlyﬁ%%ﬁlﬁé quaBihhRderine, 1-methylpseudouracil, 1-

hyl am nomet hyl ur aci |
methylgﬁammc Homyﬁqumm, ﬂ%dmxeﬂﬁlgygmag,.z -methyladenine, 2-methylguanine,

ueosi 5 . .
smeing N R SR Reohy e dedoins Trmphdeyenine
methyla?mﬂ@h&th&ﬁlmcﬂ Nenethsgpaibaritlyadahiongcil, f-D-mannosylqueosine,
raci |l -5-oxyacetic acid nethyl ester,

5 methOPﬁY%élPQﬂygn@%y’Wh mdhoy gyl Ws@tf%&l@sN ‘ndsopentenyladenine,
uracil- S%Skge%ﬁ;c}lr _@1%1' nj?%th%lg&@roﬁ adff- @é@tﬁ%xfd]%b RfFybutoxosine, 1t|>seudoura01l

ur aé I ouracil, ”4-thiouraci
queosin®-2veti duytasireec bimethy- 2t=|1|ham|rd01152dmyvaaeii idethamirabil, 5- methyluracﬂ N-

uracil- Sg)?é(g%eggﬁ ermetﬁ{ﬁ]gégg pﬁ\gﬁ )g)éo%(%fg%:étlg@gfdgg;; &Jégﬁdgﬁaacﬂ queosine, 2-
thlocyto%m(é SHEITH R bRRine! B ARk B cot Bt &R BB b9 halogBiasas
hal ogenated 30 bases. Furthernore, the 2'-furanose
bases. lfmhetmom, i 21-faise gosition ¢ruthe basernan henar gerrcharged/bulky group
group 104
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WD 2007/ 038658 PCT/ US2006/ 037793 substitution.
Exanpl es of non-charged bul ky groups include branched
wa@bdoylossessugars and branched sugars. Ter m nal PCT/US2006/037793
nodi fication al so provides a useful procedure to
conjugate the cytotoxins to the nucleic acid, nodify

substituticgg lr]%.@tgéfqesioi 58& Igf)%r%e(%xm}(g ?ﬂ)ru nggﬁ)gir%ﬁ?da?gﬂls ERpar® and

branched Qidagionucl eoti de pharnmaceutical agents. For exanpl e,
an array of substitutions, at thgml's Wﬁd t ends S ot T
i ncl Tegminebmeditiration slspBroxides g HSAH! PrOGHIYEH OBk
hathacok@otics, riclear
extotoxinffY - A RHAC B o8l obRRpCHGH O dmac iBRIcS 1 GENE

permeabllEt%iF’zBEle‘BhﬁNe c(elll%%)ke(ﬁaxhécrr olEdnuCI@R(de phaispcepRasIETss For

example, AN HSUDPHBOYS SN Y SrnOEp OIRe PPy o g g,

which al@? e Ohb cHE k- 6X3he Q@MASSE&SE ngléwzmuom@ﬂﬁas
i'ckson and |zant, . raven Press and ANTI SE
ANTISENSRNAHANDRONE, GRNEFOPRES U0, r(2989) Eephen, id. R C Firess; MFECTS FOR

ANTISEN%&?{? : alf\qs/gcsﬁft&l %ﬁ%@@&\é ﬁﬂz(éi/g%%;h A]%?RR?S %e@? quacstr&%eEd

wlley-Llééo b%NﬁmbogAhbnbmomab OF AINTISENSIERNG,. ANSpPINAY (m&zb Brickson
Y.). 15 Detectabl e Labels Thegﬁﬁé’rﬁ% ml abeéd owﬂe )

and IzantdEd%diaafl@n Bregpicg ANBEENSE ROGKAUR IhMUEEY Y

Liss. Forn%e{rTlg%Pglgﬁxtoay pﬁlaﬂﬁ%@ Qﬁtléépset AU EN kb %NT%EQ@E‘RN@J ANb DNA,

invention, as_ 1o as It
(1988), DIoe Mk, Bi.gQbid S:{ﬁntgl Hfarbmkﬁbbmt@ymﬂolld &m@g&arw W obr

utility of the compound of the invention. The

det ect abl e group can be any material having a

Detectabg(ﬁ ehd18 bl e physical or 20 chem cal property. Such

bl e | abel s have been wel| devel gped in ﬁ
fi eI Wh@paﬂlpmﬁmhb%iszr&ly@ﬁah]@ SIPUP WEA 8F SAnUnRHeR “5“5?3} ¢ abel
compour}%; %l:{qegxrqu ﬁ 1nven? 3% g%ﬂetgﬁ% abPd difat %lpt‘:&%f t@lﬁ\%ﬂﬁbn as

any conpositron detectab
long as it0es ROC §12H 621y GnterfBrROVidCThe atiDvty, orhmtht}hwthc adbmpound of the
I nmunochemni cal, electrical, m.,cal neans.

invention kS Bhadetectabiioup Ko3 brrapyBaEHz! %aﬁ\?‘@ﬁ‘t e&*’r‘f%}b rpligisal of
chemlcald%;gge ye%u%ﬁ%?%ct(aﬁle%bel&%@%&%eveﬁdﬁé@ﬁl@ﬂ&eftﬂld ab

uorescei n i sot hi ocyanate, Texas
1mmunozﬁs@&>fi&ﬁﬁnﬁ gengrdl, st zhnyklel)ql usefuli mlsademgth()ds ggn be ag>p|hed to the

present i 065 aditeL 1S H8 BIGEDAdt oe inty s REPERE N

photocheff %ﬁh bg I?é?m@rl %un@dh@mi& QIecHRAT, Iophdaabﬁblﬁanﬁcmmmﬁs Fseful
oI da old or colored gl ass or astl

labels m(thae mesenpoivysmqrr isolude prglgwi icdppiel§es » IP Aelpgﬁ% ﬁqq{%scent
dyes (e. g:o‘rﬁ%gﬁq %dpo%p egx@% }q s ?&f LYo Bihd dhd ﬁfetl kié% r&h@labels fel 2.

Ventieén accordi ng
3H, 1%, RS@Ow@ gfﬁzpjﬂ@n@rrﬁes bs., Ihﬁfibemﬂdp@@adﬂp, ﬂkwmephvmha@se/and

aesmay be used wth th cp eofI%F 1d
others c@emenldluﬁgi ransBlkSiA)} ickoploripeitic Lelse lpgsl gold or
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.).

The label may be coupled directly or indirectly to a compound of the
invention according to methods well known in the art. As indicated above, a wide variety of

labels may be used, with the choice of label depending on sensitivity required, ease of
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WD 2007/ 038658 PCT/ US2006/ 037793 conjugation with the
conpound, stability requirenents, avail able

WO p®Uv0s8sesIt at i on, and di sposal provisions. WBCI/Uk®06/037793
conmpound of the invention is conjugated to a
detectable | abel, the I|abel is preferably a nmenber

conjugaf e opPV b eblRhFealRvd’ PR LEEHRATHIGHE anc
dmpoyﬂgkgggg§prs chr onophor es, enzynes and conbi nati ons

hereof. Methods for conjugating various grou to
ant i Biti¢rethe apmapewnd) of| Rh@mﬁentwntlh@oramgatedﬁg @ de‘éﬁ,@%‘ﬂﬂ labelgthe

label is Igﬁfef%gygg hli%gl gL seLeﬁgelaﬁt%O rglgaugc{}%fg?{%%gﬂgﬁgﬁ&% ig(?coﬁég
fluoresc®raQitsl dBresednk @édnﬂ preﬁﬁ@é@hc&tr@ﬁépho(réﬁ- gadyacs asdl dagbinations
and gl ucose oxi dase. Non-radioactiyve | abel ar e. f%t en

thereof. alpthesciar BRI HERHNE MeroyREAPS tapEodies pre well ke Halfgar. For
I IS

o QUGS (g, A on A LR i

horseracﬁ:ﬂgidﬁ@ﬁdmlﬁmlhhephé&ph@tase $tgatiotazidask, ajd pinkeeulxédasahi Ch

is either inherently detectabl e or g¢oval ently boupd
to a Nowgredioaghretlabgls &g offen attae a‘gbéeidgﬁpfén%aﬁlfyﬁénﬂaﬂ%

ligand r@o&%fee% %t S'?)'ioggx? @&%Q@nﬂ bohddh %%E%Hhéﬁ? SERRIRRERRUNHe

e conj gat es of e I nvention can al so
ligand tlbsa bhsjtol gadthet nbleaddsl (v. g., Sbeptaviding malecgenwhichiingither

) onpounds, e.g., by can ation with an e
inherent o eov iy W gh Srapeh Wt S s LR ensyme,
fluorescBiit! TRIpbh, Q?a W&ﬁlﬁtﬁ%@&enmh{ﬂoﬁhﬂ arly phosphat ases,

est erases and g ycosi dases, or oxi dotases,

par t i Guhpanieyts 9é thexiotigelss oftha éirvenidemeancabinn imiugated directly

o sige| BSL e LHIROBES, B BBy Mf Rt L AR

Enzyme@dﬁ HitdrekTiaH BB ElE Rl @ﬁf’ﬁaﬁ%nblshydﬂ@lb%d@alrmmﬂefrm phib splaatabes,
3- dlhydrophthala2|ned|one

ZOJgunlnol For
eSteraseﬁ ad elicastdasesy PiRrdatassel naﬁgcutfﬂr ysqegqa%qiasm Hereﬁfgengw@ﬁlgds
include EE J@ﬁ? r@q slﬂ%ﬁgatn%Fergeﬁi%&c af@ﬁﬁefgrlv%ﬁves"'d@t% 1, %Qﬂ)elhferone

Fectin s are known to those of
etc. Ch&hllhmlmmehﬁmmundsﬁhumde funrferne)aadﬁuedlhy\drepbthalla,@mbcab@as e.g.,
a radioactive e r dete ncl
tuminol Fofg (91641 S IOGs RE GHE W AHORBOT B R gDy B oo see

U.S. paﬁﬁﬁpgamgqgoaphy Where the label is a fl uor escent
, 1t°25 may be detected by excitin

{1 or betmscrderwpire b ar;@pveikimoa\tnetOMélogﬁﬂgﬂhn&w . s, for
exampI§ ¥speaBR SRS fal it R bl Bt P URPGRALld O soigittion

counter PRPhAGEaFHIE Glrh ia M audyraliograghe Wheel the taibehlts a fietacémiabel, it
such as charge caqupl ed devices

may be geigetedby PK%WH%P% Hypwrpciugens wikpthe (SPPHOP%I?tFyVaVSW%Mf flight and
detectm&QIEeeJe’g‘uI{H?%ﬂﬁ’(ﬁeg:@{gI &etaf fm()ré% det gg)e cfetk%te@ﬂ@élﬁﬁ& Wl Beans of

or the enzyne an cting the resulting
photogragc film rbyah@daecnf ele&&oﬁc riatectprsiuchbe clmgeomumiﬁdrdemces (CCDs)
or photo&glglgg liers tlﬁi b\get §1m1 arly, enrggrlrr%ltigJ Yabe ssn?e{yvtl)en(%tetctc]eed by provxdlng
the appropriate substrates for the enzyme and detecting the resulting reaction product.

Finally simple colorimetric labels may be detected simply by observing the color associated
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WD 2007/ 038658 PCT/ US2006/ 037793 w th the | abel.
Thus, in various dipstick assays, conjugated gold
w@bdoen3sappear s pi nk, while various conjugat edP@EESR06/037793
appear the color of the bead. Fluorescent |abels are
presently preferred as they have the advantage of

. r irjng. few cautl ons in handl.in bei n
with the bbb S o i G R AR o e i apgears ink, while
various E&{é@%&éﬁ%ﬁd&%&ﬁﬁé c@BAbYEHE BeddiCl udi ng digitization of
I mage for analysis in an integrated system

c onp rHlsmrng:eat lebnipaneelr?sen@f prieéarredds they dlage headvantageaif] y

aracteri ze e or.nmre t
requlrlng CVL PE@CQ}.}’CP}I)S 1q#%1ﬂf)gg é’lei |belg1§ arr}eg%)l%get;lgél?-ghrﬁléghplg%vgﬁag&atlon
techniquRB Yéﬂt@@l%ﬁty@is 1nd3@c[i§g Higttidayio@ BelthBii@hgesie Eitallysed fnyaniiftegrated
| abel i ng. fluorescent | abels are commercially

system qoyiriskig aecmwmr} rﬂ%regr@m«i@t@iﬁeafw aicagly ﬁb’c’dﬁverezséubmone or more

of the fo;f@g{nfg%@,\%’%%@%gg |§‘,r5t%rl{§t9 har ﬁgﬁ Q&E%N @Z}t é@ﬁéﬁoﬂlogy

sen51t1v1¢)Pa1&b1aglaEW1ﬁcW)n 1aGE N BAahy Abaresteat lakbeds areromn{eRaihldy

Al d
availably o e RUSVAP I SR b TopiVO BB B D o
(Eugen68®$ ms |(Nﬁnne(a@l'1§ REYS lPHﬁr%iacM:?)KB Bidtkanthey ca-

Anal'yti ka (Fluka”™ Chem e Buchs,
(Piscata®ay tI¥ By Ch@bﬂ)T,EC’ihEab\pmorleﬁ IBi. ¢Bale MWBCAF(Q#I@BT G@nQS)ﬁOYP o

Audrich £5bigi P 6P iR b can FRREEhgpe . (TP OiARY FR™

Technol@Ffes Hé. |(Gaftl@é¥ﬂﬁhﬂg 28Dh, %R@Cﬁ@hl@@lBlaéheﬁﬂm Aﬁallyﬁkze(Fluka
uor@z ore partl cul ar ap [ication and
8

Chemie s, B |Svgﬂtzadwd)a@1deﬁ\mw&1@$ya emp (Fositer Cilye %l %‘* W%il as
many otﬁg c{ éréﬁ} %otﬁ?ceg gﬁ?@ﬁ i Xnef J)fus‘ﬁﬁf PRRfES e Flgééoof‘%f(lll in the art

i ca comrer ¢l al'l'y avail
will recd gmtw lﬁﬁmbrsblectm‘mwmjmata)ﬂwmphme Adr atplaﬂlcutdie apprl&‘dtlon and, if it
fluor_gjé ent | abe ddition.to snmall nplec

not readgly gy ggnerﬁrahwﬁ e ory Mg e Reseety Hooiopfore de

novo or @f/ﬂ%’l@t}dﬁﬁy ﬁ{b‘axf?'agfnﬁ?e%ﬁl@y analkhPRYRS rRend bGpRindt & Asivékethe
useful In the present invention. Such proteins

desired flnodesmdbet labadr exanpl e, green fl uorescent pr ot ei ns of

35: 503-208iop Fog T melisiedugp SHiRH A RY BB horescent

proteinsPmd Sh@inesred #i¥loplres 8Bsuch PBtihs apealstRMf thel presss émMtention. Such
protern from \f%)l‘l of i scheri strain (Baldw n et al

proteinsgpelufe mlsqxamp@gg@smﬂuwsqemg@}e)ms crfecmdarlﬁlil%{%%ﬂﬁf elphyl |

PhotocﬁeFﬂ %{;}B&o? 3 Q{Oléﬁiﬁlalrl% {“ogy % fq Gg"ghllg;gr? 1%%%5}&151 &12B:77-

85 (198?))’)y>mblbw flyprateait psottindmmdfibme/fiayan cbac(Baldwin gudh as

Bzochenezi’ﬁf ARG~ i er T H bl Gom B e S B03) )

Symblogﬁ Q}ﬁ d\/{jolfﬁs /RNl A M’oleﬁwr‘%}oﬁogy bppM.mp(todgy)l | nkage

e cytotoxin and targeting (or ot her)
phycobifigeneins fom rmq:rtne@iyfallldbﬂctetlh,esuslp acByneghasapcusad g4 phgoeryttin

o s B RS 90 S0 P OFpgebpigtl,
of Generally, prior to forming the linkage between the cytotoxin and the

targeting (or other) agent, and optionally, the spacer group, at least one of the chemical

functionalities will be activated. One skilled in the art will appreciate that a variety of
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107 WD 2007/ 038658 PCT/ US2006/ 037793 chem cal
functionalities, including hydroxy, am no, and carboxy
w@e@ap3s6s&an be activated using a variety of BCHOSHNE037793
met hods and conditions. For exanple, a hydroxyl group
of the cytotoxin or targeting agent can be activated
_ through treatnent wth phosgene to formthe .
chemlcalc@pp%@gﬁgﬁ, wlmg)l?%lr@?yﬁﬁm@,o, apd carboxy groups, can be activated
ine o Y0l | iBorlsO bogtR
wsing & R o S Ehle P O
cytotoxinrakesgeting agént aart be gtivated thrgegit treathent witicphedgenedo form the

car boxyl functional.jty. oxyl groups be .
comespog el Bp it Rl on PR e LR Y  Bsponding
carbonat€Or respondi ng acyl halide or active ester. This

reacti on nmay be perforned under a variety of

condilbiaoeseraplayl dnfwdimengothe veatiahmalsaspsa opplargige ggent

that incll:Bcpeé %;F%%%g{%w%ﬁwg 'E?agtg‘c; glfgr:gugé r%fet}{] gg X&tid&?eldi b‘}? f&r%xample,

conversi6REP@%Xbrrefohdinpatd haBlOsHucyivé Bsterx Alhyd readiioarmalebe peikdrmed
activated agent is reacted with a cytotoxin or

under a vyiett @kgonditionnreilusirateEoiighSUBH Rio PR B dbeupire

embodirQdnt 1 aég{i\ﬁgl{i’%é i? 'ﬂf Iﬁ:a%ﬁroﬁ%h §iirbdctibh of R cBftfoxyi-ddntaining
appreci ate a e use of carboxyl -containing o

group witRbgslyi cﬂﬂm@@eﬂﬂﬁ abﬁva’aﬁi adeyt iis Ird:qatitlrvleith wveytommih arleatotoxin-

_ agents havi ng nmany ot her ncti onal .grou can be .
inker ergERgRIRRARE (0 GEHBLoT HAREH ol BF SRRt EIREF B cial S art will
appreciaRE@&t th¥ Ssd HNGEH P BEonEi AR SarEHngClg@fits iymefely filubtedtival dndrthat

the succeedi ng di scussion focuses on the gonju%atLon ]
agents hating ey otlex functiénal lgeotips vambd esmjugsted te shedakersgldgainyention.
The focus exenplifies one enbodi nent of the invention
fromwhich, others are readily inferred by one of
Reactive Fuhbtibmhlidi@upst . No 20 limtation of the invention is
rpl T ed, by focusing the discussjon on ? singl e . .
embodiarsirity oEKewtRR fheBiprdmesisHsttiaRrE Ry agigation
of a eyt 3T elivegtOFd P RFeel At THEKEChs bRoBRIRSBap ¥inbodiment
of the inkeditemofadik yhigh athiers aratdadily imdertdaleiyrofeadiskid! intthearhnsat

. . .to another, species. é%gonvenieqf | ocation for th . :
limitationef ¢hq ipaentipng Buplicdy befacusing s dissaayan h? ipelepa oeAiment

25 Repedi %{QB&B%@%@ tifel i8S Eidn Bbar Bd&dtVe FendiivgilProlp)
practicing the present invention are generally those

which ist geatrably docatsd| onlarsosiitiried toh snsubstitoted iaikyt enpaigraelkyl chain,

. chemsstry. The _reactive functional . J .
atoving PR SR P SRl BETHRTN OB s
group istth€ter@iRY posiidh dreheflamged by nethods known in the art

of organic synthesis. Currently fayored ¢lasses of

r eact Reasdvagianpadidelagsesrirenstions asely) i PELTIHN S IS T566RY
inventioft'ag | ’ ol t@hhistry. Th
L B T
reactivefusdt®@aphirbiymay be protected or unprotected, and the protected nature of the

group may be changed by methods known in the art of organic synthesis. Currently favored
classes of reactions available with reactive cytotoxin analogues are those which proceed
under relatively mild conditions. These include, but are not limited to nucleophilic

substitutions (e.g., reactions of amines and alcohols with acyl halides, active esters),
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enam ne reactions) and additions to carbon-carbon and

car bon-heteroatomnul ti pl e bonds (e.g., M chae

cesronl GRS R At L o s nd oLher, e
carbon- }’fé@{é\ﬂ&%%@ﬁ%\ﬂogds %_58%1 readftidn Eﬁmls-Aleéf‘adMﬂl&M &hese and

Sons, New York, 19 Her manson, Bl
other usafEDIMEIUBSre diseusesd v, for exanplGaManihe é@VAIHQQB ORQhNIC

e t.al . - | £l TI ElL NS: A i
cvenss GRERRLEPL 18 1ok S SO ST Bhe OGP
TecHNIOMShABSHeRlc PEsS; San T80, 1&%’:%& aeeyneryeaam | MIBDIFURESON OF

i ncl ude the reaction of carbox ou s and vari ous

PROTENge Advanicey B5Chetaisen Petigrc Vol A, hemmiggl Segietyp,

Washin%l' y[glboxyé%gcm nimde esters, N 10 hydr oxybenztri azol e
’er's,” acid halides, acyl imdazoles, thioesters,

p- ni tEmn’qﬂwlrezﬁmbﬁ types ireludy lthe @hdtmmydf caﬁbkydrgrbummdd various

aromat i G ers oxyl ¢ s can be convert
derivt i Lot noigEaE B Ry 6y NI RToPANS T R GEL0E ar o
hydroxy@%ﬁéio‘f‘éjestt&s rb%iﬁ BRE&, chyl By da8R64, 119Betdrb |]>-n1t1‘éf_>henyl esters,

exanpl e, an am ne, a c¢arboxylate anion, thiol anion,
alkyl, alkerryhaahlsory] amd aramatié ksisos.d Eyidoeryl gmmpmelcgn(qgteg to esters,

ethers, a elhpé%eisode) 5&&({%@& %E?t%ﬁr%l 8%%‘%?\(}2? fev SP%CI?S?RY r{ggctlogl%vQMlq For
exampld) YA bAZR) 8 Sarbd Kb Ah RAZ QK Anidh, EXbdHRsh, o@an Mkaxﬁblﬁ?dh
nechani sns  as i gnard addition or al k hi um

Dienophalgde-gi> appleimuide) @rups patictrale ipdliels-Alderd |A1§iehmdﬁ R KRPAREIOUPS
can be céﬁ{egﬁ?{é?ﬁ? n§§,glh/graf28ﬁe@ Hoéaqmgﬁeosr acysP g{ gié’such mechanisms

are I exa
as Grigrakkyd diti @doralkdkihdlina edditiéah. k&uﬂﬁmyl bailebecaciamadityt wilh tumirgs, for

array of npew species usin cl oaddi tions, acyl ation,
examplefo. ol SRR IG, Agine or R TP e, rf%ra"dﬁaw?‘%;\ﬂ?ﬂated
alkylate@mr Gﬁﬁlzéﬂd A@l@:n@é’ @519 Y Lot RARPNESarraPHE n@%'s%&&é’s usthgt he

readi |y appreciate that many hese
cycloaddimnksagesdatrmy Migkagh ndditios d’d. IEpmxidgs r@t:yre@dllymyh amings and
hvd z 8 a varlety of conditions. For the preparation of
ydroxy], gorapeund e.g., March supra at 1157; for

t hi Oe@ﬁ@ﬁléillecSﬁﬁhe Margh rea8il bppradiatd Gizat 3dy of tikse Rbges may
722, 829, 941, and 1172; for carbonates,_see, March,

be produnggima yerichy of 3@ys andgising Yot elcondidiens. sBoryh¢ pisparation af
esters, 584 .;91, rgﬁ ﬁ[ﬂ‘y at qrirg’p &Se thﬁ)%gt Wecﬁa§%p§ % %6}125??3 49 {, 720-
Ur 64 and t

i our eas,’ "see, fch sup ré
722, 829 ©®dl adril 1dr7d; foebaibs:;latweae Mraedn eyet aaB46 34!1; far chriBn2i e, see,

ot 350 b T o i
March s%lal oY Eﬁeﬁ f’ér a&talssér%&tal@ dee, GYBERR) aP%;L‘r%fwslzfl@ and NeMch

92; for enol esters, see, h supra at
supra at11186; fof acylhk)@dityﬂ denyvatives) ae@ SROBREGS: E@ﬁm:@aam @eULaR DRUG
DELIVER]Y', I&veéj 'Slc%}x? [c]?i.’, l\/é%ée?ggféker, Inc., New York, 1992; for enol esters, see,
March supra at 1160; for N-sulfonylimidates, see, Bundgaard et al., J. Med. Chem., 31:2066
(1988); for anhydrides, see, March supra at 355-56, 636-37, 990-91, and 1154; for N-

acylamides, see, March supra at 379; for N-Mannich bases, see, March supra at 800-02, and
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30 (1988); for anhydrides, see, March supra at 355-56,

636-37, 990-91, and 1154; for N acyl am des, see,
wokmch3sspra at 379; for N Mannich bases, see, PHDS1906/037793

supra at 800-02, and 109 WD 2007/ 038658

PCT/ US2006/ 037793 828; for hydr oxynet hyl ket one

828, for g Retop Sap s S Bl APl PR 5861507:353-54

see, March supra
(1987); foﬁ&s%@& se) Wdrelt s@h@stphﬁﬂ;&trﬂ fesplesphanate esters and

phosphonani dat es. The reactive functional groups can
phosphonatjmdamprot ected and chosen such that they 5 do not

par gr:h 316 BlotiOtal | ?5 LRI dmpmectédwdmgéﬂ @0k that they
nc

|ve y, are ve fu ional group can he

do not parﬁ&‘@tﬂ@ﬁﬁ edl iftedenepeitlt, Iﬂ[ﬂ pactiony Alterndiively adeqcsive @if‘cflﬁléal
presence

h
L

roup. Tho#@ Gt ék‘? P& the" ﬂ%’ill InaeRtahdh&w ke plongt u\nphﬂmcalac fiosBonag gtoup
& eac Ion conditions. For_ exanples of useful

from 1ntetﬁ¢rmga@1lth Aghosgn oelpy reagtien aEipas e Orxam E&eﬁll\}gotectmg
GROUPS | N Nl C SY
groups, SaaeiFeys € g QTEGFy\% @g&ﬁ?@ﬁégﬁﬁ MiTR¥s& 1BARVileyl® Sons,

e targeting agent is
New\bﬂk%@b?d covalently to a cytotoxin using standard

chem cal techniques thraou their ective cal
f uncTypoerdlyi the dargetays aesntds I ?led CPN%le?t%ﬁEJ & Oyt a%lgl %[H §
standard é}egﬁwg ge 1@‘1@5%@(8%3%&%%%%%&&1 R cgiofdlatesr Opt1onally,

groups can be equival ent or
the linkertrfaf@ft@nEoupheaino wBeeaigenﬂhumgb one el WALE SPECACEFBIPA] |Tye spacer

pri or toformn t. t he cytotoxin and
groups canths equiylenter dlf GW&Y YVB%‘PSe@gb‘i?ﬂ“emgﬁg) optionally, the

> pac?%nqulﬁ“ Enoﬁo i*o?tﬁﬁlk i hkafe boieeahthwi c@fajtoxm and the reactive
functiona

be act| \1at edn t elq:uncrhon&mes
functionadgfoupd drld @pionalty, &h@spﬂmgr%lpvﬁr fpast 0P F\@ n&lﬁ?
will be ac%]lflvgf;%}; naI ktltgg 11“,5&“'{6:“: Gl Oarﬂgreg%ger 850 Va"i‘f@t}%’f chRftkatar boxy

at e sin vari ety of standard
funCtIOl’lEHﬁlteg] %’éu@ﬂg h@R tdndins, and ﬁarhoxsegneum any be agbatedaning a

nventron 20 conprlses R f nct ! s
variety ofistaidied mgghols aed pendatongr Byan g%&é 1&{?8& %‘eaﬁnlv%r}ﬁoﬁ
act at e 4 be
comprisEGpt f%@l%%%%%%@%%m. Faro ”‘F A

preferred
aaummd%y@%&hnﬁahmehﬁbowiesent i nvention provides a 25

pharmaceutical fornulation conprising a conpound of
the invention and a pharmaceutically acceptable

PHARNg&I éia'[ﬁ‘lc%ﬁi‘ ﬁ%g%ﬁm,ﬂsmﬂ AEMITEISTRATHONIi ng

cce carriers such as addltlon
sal t 9n anothyrrrefeersd méo@ment BwpressngarsRnIO Yiges

pharmacﬁﬁlﬁﬁ‘iaﬁP %}tliog ﬁ%m‘éﬁ”ﬂgﬁg&cé@ I%(je(gft%e; ﬁl&%ﬁﬁrﬂr&dﬁgﬁgﬁ&femwally
acceptatl&CAHEE, but

The compounds described herein including pharmaceutically acceptable
carriers such as addition salts or hydrates thereof, can be delivered to a patient using a wide
variety of routes or modes of administration. Suitable routes of administration include, but
are not limited to, inhalation, transdermal, oral, rectal, transmucosal, intestinal and parenteral

administration, including intramuscular, subcutaneous and intravenous injections. Preferably,
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30 are not limted to, inhalation, transdermal, oral,
rectal, transnucosal, intestinal and parenteral
w@elvi7/3s68 at i on, i ncluding intranmuscul ar, subcCRCHISMOE037793
and intravenous injections. Preferably, 110 WD
2007/ 038658 PCT/ US2006/ 037793 the conjugates of the
19 [ fHoRPdY atlbod Habeit dsitaotaRpting
the conjugg BXER by SRR <L By AROF R aiooRT Kok
moiety aréﬁ&{rﬁllﬁts&fralhbatentaﬂaﬂ?, mg‘mfpmfabbly intreveagushibus| y. As used
erein, the terns "adm,nister S
ar e AsHsehherany gie tey Slé@s%ll?g %E ﬁé’nﬂ‘no E’J%Bf% e%tgl térﬁfég o
encompas% ?ﬁ' 6 fo¥ afledd ﬁfd' iAGir&t15 AeRRsing atcompband fd)tlesnd&ddai dite of
action. The conpouhds descri bed herein, or
action, pharmaceutically acceptable salts and/or hydr ates
t her e, adm ni.st er th18Mhnd/
e A L i R
hydrates tﬁ@[‘élﬁ ?Aa&%e%@ﬂ@xﬁ@t@ﬁbd@ﬂg@ ot b@nbihdinhapdusther @gmmillsds @the
urse, "the choice of therapeutic a ents %hat Cﬁlg IR
mventloncamdém‘nn n@@@@ﬁ@@mmfteﬁl wﬂw@%ﬁ@%&#&@ca oI OF MBS, Figifhoice

of therapetqtlg ggeérés adeengd ool ¥inﬂﬁf \ALered% 1€ c6RPBiids AT tiRSinhéhtion will

or exa n adm nistered to patients
depend, 1§E£1fc&fnltﬁgccﬁrrdiﬁmabeﬁim§em state caused by an organi sm

| t t.h
| nveFnesmakn e« ATe Qrmetienth S Rea I £ SRk g
caused b}?zgle&%gmkﬁ &tr@h o‘ﬁaa'il aufbehdReédihe cbip6lridepf divdnodrtien can be

ons and side effects cormonly associated with the
admlmstdﬂé&ﬁlas)ekta&mﬂntaagmgtagentmus’,edd@ treaf the pain, infegtien @t@sq &

ant i bi_ot et c. a er 0
symptomg ﬁ%paﬁp gct%%%lpnlyraé%otcwg :;llr{wftlf g d%gasteoungﬂ%én%nﬁqclude eg.,
analgesw@ddﬂu'aio%@re?cd in cocktails containing anti-cancer
ents and/or supplementary. potentiatin e ds
c orrpm:admystalleé@ B @Rl MISEURBERTE Y EHURET ﬁ[ﬂ@ Zomplifh
may be aﬁ@a}%{ﬂie g%%?aéﬁ%?n%u?# agli} %%cc%r_ g?}g# ?x?é@ ruggl Fd C’ﬁ]}’
potentiatRigQlgEME. amlkl)écorﬁpcﬁmda fhapajsplbe ﬁémtrﬁstgrequ eqvkitails cARaiaggnesnts
t hat can be co-administered wt
that treatithi8ife-FBFP1S PIIRGEEON HIcgDy, Sieh eh s At ShGics R glﬁlgggogﬁztanw Erc.

dru g%uéfﬁeﬁentaxlyrﬂo‘?érﬁmﬁ‘@agenﬁ‘iﬁétQﬁl@ﬁé B@admmliténeﬁwm the,
cl ompram ne, “trim pramne, doxepin, nortriptylin

compourmll’s of thefihydntioe incladepz.ap rtrnerc]am wthﬁqp,r@p@qt ,dﬁl@s (e.g’, 1m1prarn1ne

s PR SR RO oy, i
amoxap1ﬁ@ E&gﬂﬁbr%hﬁné)en&l trlc\y@lli(a@ﬁrﬂnhfdeptefs@dt driuge (e. gu $e|r@admep| ne

caroverili ge) ITphOt ericln; trJ ranol anqa 09 eds
trazodon(‘: ean@ cxtalmaﬂm),u €& potagenisiatergw errRemily pilielipipg, pjirendipine

caroveru?qji ?}P&'&’é‘ﬁ?@% %Héér?%f&%%ﬁg@t xggdfaﬁgﬁlf@? gntlarﬁﬁf%lﬁﬁiéldﬁ@@s (e.g.,

nine an sul f oxi m ne);

quinidin8Y) éntidipererEieaircgverg. neseﬂﬂma)amtql‘deplc‘r@rsp(g@ndn(ugl)101@ne b
i'nvention are adm nistered per se or in the
sulfoximine); and calcium leucovorin.

The active compound(s) of the invention are administered per se or in the
form of a pharmaceutical composition wherein the active compound(s) is in admixture with
one or more pharmaceutically acceptable carriers, excipients or diluents. Pharmaceutical

compositions for use in accordance with the present invention are typically formulated in a
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formof a pharmaceutical conposition wherein the
active conpound(s) is in adm xture with 30 one or
worReg/0pess maceut i cal |y acceptable carriers, exeCPpUSW&037793
or diluents. Pharmaceutical conpositions for use in
accordance with the present invention are typically
| at e / 6 82 793
convenrig b hule o on ote ER T AR e g e B b )

excipien&G@phADbAes; dhfdhahdliR®Rbiebing of &%Qb@?eﬁcﬂir@o@tﬁds into
auxiliaries, which facili tate processing of the active
preparatiopybishdean tetused phasmasaticghs Rippes Aormulgiionds depsgdent upon the
y. Proper fornmulation is dependent upon
route Of?ﬂg{n@%ﬁ%&%%ggdm ni strati on chosen. 5 For
t r an o cassaducashiadintistetionpengteamed apprdysiagpiprthpbaratetotte

the barrier o be. pe ated are used i.n the
permeatsdifibes it gh. BB o SHPTDET ey Syl P SroRHGRhs
the o} oral E&ﬁlﬂ%@{loﬁqm &hﬁﬁduﬁ@lé O bel PRSI eHAdS vean

be fornul ated readil K by conmbining the active
combmmg)ﬁp@mm( @)nmund(spwa nvh@rwpetmally a@@pt@bhea;btr@rs:wld Kegwn in

the art. BESigstinets Pl R CPROBHE Sh e S abipEl BBk 1S wbies,

pills, dm{gé&i edpsuled,QiqRids! Sols, dYAPE SRurri€2 Ppb@sons|and thedske, gelosal
rups, slurries, suspensions and the like, for oral

ingestion @ Sl e teabk iRhatmacsutiral prepaiptiens fop ek BEscR ARG gbtained
solid exﬁélgf?taBgﬁc%ngﬁg E{ﬂcﬁmgﬁ?%/suglfh% ﬂlgt@ gang g}&'efk?x‘%gth% ﬁﬁ(ljxﬁlree of
granulesamtﬁerraﬂ&ag Seitdbie zidxehanex,hﬂ dﬁneﬂ to @bmmnlabbts c&fdlr@ee adstsng

suitable auxili.arie aﬁs re in tablets or
Suitable g SigEBLsCES, 8 Pari G, HPS SeSter eSS gHEE s G Far
manmto{,rgh h(?rtﬁ(ﬁ)?ﬁ Hahie lp?éf)gﬁiﬁ%ns éu'&ﬁ |a9 %P&(ahﬁ‘% ASPze $4ER Ofifdat §t§rch

) “or sofbitol 'ul’ose préparations such as,
rice starfhy poiestptle, getmnglmtragaﬂamhmg@b’l edllutash, ri ce starch,

hydroxyglgﬂtpat??%ﬁt %reﬁlﬁl%% &% {5"?12 Hﬁgl]iutﬁ y3 Sgﬁ%p%ﬁh 8%@81; sodi um

olyvinydpyrROAE I Qﬁhés%@&ﬁsmtaglﬁﬁ agdd@ ¥y Byhdueds aichdotie
poyy }q%{/ Ifgfj\g?l red, disint egratl ng agents may be added,

cross- hré;ad; polawinyheyrradidens apqmRiEAlEiFis Apid oRA safiyiherers S&é‘ﬁ as sogiup |
or alginic acid or a salt thereof such as sodi um 20
al ginate. Dragee cores are provided with suitable
coat iggee doss drdpovizled pithesuitalde noaings.aF edhsygapose,

sol utions may be sed onal I cont gi.n
concentigiih HEABP RORREY bS Fsy DBy aha besataid aRB e tle
polyvm}g ?grrof?@érﬁé%#%;ﬁ)’l‘ gel%(}w&hyleﬁ’@gé)/&gl Sdd@nitatThell Roti8€ lacquer

ut'i ons,” ahd sui tabl e organi c solvents or
soluuons,calnd evitabid wgmnesolvwe@t wivest mixtpiegnPregulipgr Mgmens may be
d to the table eg coati for ..

added W GERRIHS v Br D AP LEREPo SEPbicR AR affe citteren
combina#@APbNekive BSmpdundcosase conpound doses. Pharmaceuti cal

preparations, which can be used orally,_ include
push _Rtjamaceutical preparations, which can be used orally, 1nclude push-fit

alginate.

capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer,
such as glycerol or sorbitol. The push-fit capsules can contain the active ingredients in
admixture with filler such as lactose, binders such as starches, and/or lubricants such as talc

or magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds
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capsul es made of gelatin, as well as soft, sealed

capsul es made of gelatin and a plasticizer, such as
w@bkopcosssss or sorbitol. The push-fit capsul es CBEI/US2006/037793

contain the active ingredients in 30 adm xture with

filler such as | actose, binders such as starches,

e GEGLL LA 5 SR 908161, A PORET MR BT B

polyethyderd gecadanipaiddition, stdbzlixee 209 BL 3RG5 A\ 1POIMLISAORGHOaY 93
. ,na% b dL@fqlved or suspended in suitable |iquids,
adminisiggiaen shouidferiy desages suitaplgiter $igh gfmimstraion, § qui d
0ol y ‘ | b .
Dddod R PO adtuiicflon R S s pEb ARG e RIS TRUIE
lozengepforinnlatisiagesvestionaimaanéror such admi ni stration. For

o e PR B SO TBRS Pl Sl
present MYBMEIH dr® BeHveRRAMEHeliveRId 1AUME kS (of 8k h&Bsd ¥piah Padstith@dh

the conpounds for use according to the present
from prespuéastipeeksanr @ nebHizeniva it thy usketd | a/mitebleiproneHentf egm of an
. 0so0l| ray. ntation f.ir r uri zed packs or_.
dichlorodiilytgine bt HiehloroifidypeBg, AP ERME el Filheh Hoxide
or other 8uigable gasc Ith eeadid o flogressatibangerodol theldosdgefunitan Rt dedstined
di chl orotetrafl uoroet hane, carbon di oxide . 10 or other
by proviging amlee Galslivers mefered agoust Gansples aud sareideserionst eqldtin for
. . r .
R e T L
and a sugalge pogdbriasasifcbmas lagtme onstarchi nhal er or i nsuffl ator

may fornul ated contai njn owder .m x. of the, ... .
Conpol B TSRS 188 Pt SaHer PHErL fRinRaligE pyinieetion.
e.g., by B6lus LféEn of BshtinQSRAHAARHNEY]jcbiforf 19 Pt &Pmb@bd of
__parenteral admnistration by injection, 15 e.g., b
administgiiarsfor Hjeeoripositions afdhe Pyt s vientiarns | immulagjpeefor dredtionanay
f. f . L0 £ | for . .
v RS TBoE B98, F. EFPURIE ROhIG Sk o et
preservativt, The esrhpaitions ynayhskepuel eiireds istispendi dnsgl sl agensfod emulsions
. .. €e.0g., in anpoules or in multi-dose contajners, wth an
in oily o5 aeeseus yFlugleh ¢ad Mpx contAl IOFHPIBLIY AEFHES SvRY 2% BHeRCTKling,
o . ' ' s 10 il Y
sl U8 8y SR B8 084 0 TSIl
pyrrolidegs pgs, suadginesicsuspesatiitimgeof20cls aadvidiunz bigghagnd/ or

di spegr.si ng agent.s . be .added, such.as the.
cr 08 SRS PR o PG B emi g ion dpelyfi gapeeus
solution@6f theQktive pgouhdieih SRfterSIeGibl@forHO Q*ldd'iﬂozi‘llag%', RadRnsions of the
. Pharmaceutical fornulations for parenteral _
active ceiapeunds tregthie preperedag deprapuieto wsly ivjetiom; syspensipng. hauitable
- .actjve c Qun i er.rsoluble form Additi .
ipoptitblyéfs g TRAUR Bl ML Bl ol My iAo
esters, sach @iyl pldatt @ toglyyerides, et liposorsdss PensdBrifjectit suapdngiodd
| i pophilic solvents or vehicles include fatty oils,
may conggjp fulpiangess amehdnereass the yineasety of et sRpnaen.cUCl at dim
Y, r : I - i .
carboxyﬁ%ﬁl@(l) g@ufhﬁgj&e éé)trlﬂjgﬁ,aésrgisegtéanﬂs. i %}%ﬂé&ﬁ%ﬁ&, tHESuspHsidn! AAPATE Sontain
suitable stabilizers or agents, which increase the solubility of the compounds to allow for the

preparation of highly, concentrated solutions. For injection, the agents of the invention may
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may contain substances, which increase the viscosity
of the suspension, such as sodi um carboxyi net hyl
w@edorobssse, sorbitol, or dextran. Optionally, PEEUS2006/037793
suspensi on may al so contain suitable stabilizers or
agents, which increase the solubility of the conpounds
be formulatedainl aguedsrsolutions3 @rerﬁerrelpiy @aphysiologicHllygdumpatible buffers such as

M T
PCT/ 54%%8%941927%9 Aotive @nér@&@%l R4 EEE inhoRALLRMS f810dd4k(itaN6n

prefera physi ol ogi cally "co atlble buffers such
with a suétgble Ma]nnlcb & gs oletitei pymgeRifragevater, b mllS@n or

physi ical salin uf tern cldve
gy A8 oS B o argnul Gy M FBR! kefadcy Fud"
suppositd¥dsdr fetSitidnadRbay @Y., Cotaitn@eonveht@inal fippydingehasts aeh as
water, before use. 5 The conmpounds may al so be

cocoa butterondtheregdiyderidesect al conposi tions such as

SUppes! Le
e e
be formLﬂHtecD&shﬁﬁelﬁ)k ptk@ﬁﬂa’dﬁs Such lacgiadnlng Ifoﬂnmldlthms frouy rbe ladinistsred by
descri bed preV|oust, &goun also1 35
implantafigh G iTHEHAR U5 SHGIS! (G RPARRGHSI Sh e BRGEEDr ng

1ntramus£195 L AibRBsa Wsd@nﬁnef[’?ﬁ@cﬂ' $hey, est &Xmgfkotﬂe@@h@lﬁrﬁislrﬂc{y be

nscut aneous very (e.g., cut aneously or
formulatechwmh susahé polyyeric Dnh)rt.‘aml@bm raatenaip écg.i rpnogmydsion in an

sder nal atch Thus Xa
acceptablg e o BYHERESCB L 1 O PR BRI PGy SUe, os 2
Sparmgl}hyocﬂ]ﬁglpggpl c materials (e.g., as an emnul SI on in an
acceptable oil) or ion exchange resins, as

s par .Tringmyxalmcgwél erannosiiong also n?adrcompaﬁwétab@swhd or gel
phase cal&rg Ixr%%r c plgnq :#J(a?n Qsj &f su(]f??am@rs Bp %J{@‘éﬁtﬁﬂc@tﬁi but are not

I'ONS 'se surtable solid or gel
limited t®B@ASRNC adrbo1BMS cﬁlbluﬁxlﬁhoﬁplwné S/arlamughlesstubhfﬁzu@dhlulose

carriers or excipients Il}ﬁ‘lfuﬂeb renot limted to
derivativen| gelatim ek HROWREE SUdAS O JE * various sugars,

starch ferfe%t#hglln% tw‘%&drﬂﬁsitﬂ)@ﬁs a96mpbdiflon f%HQulated for
pol yms such as po yet hyl'ene glycols. A preferred

injectionpiuah amnayémak ijeniposid inshides atzout 619 dstotabowt K08Fnby weieht of
o e oS RO MR A S AR

The drugin batrdl dogpiddteGRaN oAt @nbb@seﬁowﬂmch%%emheg@ theahtibedyaltas
har maceutl cal conposition. The drug-ligand conjugate

been selmdbéa@nt apartigdd\caBsarot oxi n conj ugate where the
anti body has been selected to target a particul ar
cancer. 25 LIBRARIES Also within the scope of the

LIBRARIESEent invention are libraries of the cytotoxin,

cytot oxi n-|inker and_agent-I|inker, co at.es the .

Y1 otARD M PSR 6F DgReseRRITN ST aries ofthe itoxin,
cytotoxin-linker and agent-linker conjugates of the cytotoxins and linkers of the invention.
Exemplary libraries include at least 10 compounds, more preferably at least 100 compound,
even more preferably at least 1000 compounds and still more preferably at least 100,000

compounds. The libraries in a form that is readily queried for a particular property, e.g.,
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Exenplary libraries include at |east 10 conpounds,
nore preferably at | east 100 conpound, even nore
wpe@fmessabt y at | east 1000 conpounds and still P@F/ES2006/037793
preferably at |east 100,000 30 conpounds. The
libraries in a formthat is readily queried for a
t 5
exioto BB (BB BATISAYY ey FaBme. of e hAROL LR Bxpmplary forms
uwLﬁebmpdeEsznmnmuuy@ah@ﬂwdmeavage reagent . Exenplary

forms, i Iude nma cra nd.th

| ko gl roniipderaltd Ringss M as B g oBenate e epnegation
of a libifyl GFeHiYer@PBREEEWhRE 2l 8RAE zétc'oiEilrﬂnonOffean%ré k&t @éd10%hroughout

di'verse nol ecul es which all share a comon feature,

this desgrggftionras@ scoffeldr &yghbsﬁttutmgtdmffsred@@@mtlps atgactaef the variable parts
substitutin ieties at, eac
of the sy Bofiep B AR & bR Sl BER - MReRpERer srsEREand
modernandlidihal ChedRagadesdatethabb@eptbfdctufié @Epacg hLdPMBey factor in
Theories and nopdern nedicinal chem stry advocate the
determipigg dspeflisacy i @upyarogipaved against p gjvendielpgicgliarget. By creating
i
a dlversg fﬁbg{rl% h’]%gwh%% v@lilgll; g)gﬁé(re%tl la@g@%%@éﬁt&éy@gw&l@&ﬂ sBe?cte fhe
odds ofldetlapiyg ahlghbjl' dtﬁuhcesus ledd c:dmlﬁ»npdi orcesasa diaaragjeally.

per cent of the tar ed space, the 10 odds of

devel BsARE SEThFERISEoRTte} R ERbe bnadons RP¥E PR Piches @
polymeHé ?e@%t IRl szffolE%@tlﬁe@'suM ﬁ'@e’ﬂn@dla& i9 %Eﬁ{?ﬁﬂ}l’ béthered to the resin

conducted on a solid phase support, such

by a chq;mlcylrlgﬂcpt Resstipns arh earsiedPRIGD dnodafy the h@rffozl;hwtuéﬁbteéaered to the
parite ToRAH i Fehests ShERLER b ShITRET bl SEE Bty B
which i$ ﬂne haltabfkodftbavthiibiaryt et hered to the particle.

Variations in_reagents and/or reacti on conditions

pr oduB@alie éygtbﬁ%%% samallgmplacyies {mni@gﬁmeéhwné ampplecular
I
weight Mdo”ﬁob%%egﬁf}lg alft%rggtgﬁ %fIOIP %2@?2 e \.IS'MeetS ﬁggaégﬁ e 2 ufﬁmlps etal.,
Annaks vie Qytiveicaf 7(2 888 {10050). Rmnﬁja,rlﬁlmarmtdlmkpﬂeé dheolid phase-supported
parallc {§lieg o0 55 G (TB0GA") REEHE b Ot impegioe quelges

along wﬁtﬁ Bo2e bk&tdﬁﬁ‘ﬁﬁm%ﬁ@ BORItES mp@iRl.| Bhest AR shRE 8f'RBmbBried
"conbi natorial") b’lynt hesi s of el even benzodi azepi ne

in U.S. E&ttaN@gfs.Z&Q)Sbﬂ oo tigrtr esm:;p}oeme@é paratleleyntasls of small
moleculese Fr%yé f%gﬁ IH&S Clgat ég% %;%4 482hjgﬁs i)%t%sté[? 8@2&% %{Epparal eF

synthes@l o bttour @ aall 4pababb@lds sy BddheTisiideh dif@kht scamdIEs UCR ef al.
may be found in U S. Pat. No. 5,324,483. This patent

have alsgiopEhessergani 8Pl Srgfegies ymi%kqpsn%wmp@fl%bmas athegiged
using mﬁﬁm?b’ SedsBs frg% Bcélgﬁ‘nlels é g(acglleﬁ fe?&le Nt 49E %fhgl‘@l 9050 lc;@ ©3661-

ave C sydthetic stratégies
2662 (199h)devel op non-peptide |i br aries synthesized 25 using

nultl rocesses on a YMer su Chen et .
%‘Fﬁl Bt U8HEe, CO?PPBQHC%G%Rmp%a Zt?‘? P?f@g‘)‘i}mn @ﬁ%gb@ry
of 1mmddo@61ﬂﬁg’at&f oyﬁﬂt%ﬁleQ @Wﬂ@ﬁaﬂe@ uRhgRRMNBAaryldF8utoinducers as a

preparation of a Ilibrar
starting point and using the methods described herein.

KITS
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of i mmunoconj ugates, or antibodi es can be prepared

using the library of autoinducers as a starting point
w@eah7/03466%8) t he met hods descri bed herein. 30 KIAS/LIHN37793

2007/ 038658 PCT/ US2006/ 037793 I n anot her aspect, the

present I nvention provides kits containing one or nore

f
O R ARIRAUS 6 pEQAPRSLAIANTCALeANE KA O aor

direc dsin conposition. In
of the compoeidnplcamyostitvedifiteninyerttive and dizertions fq:rmmgdb@ccanmwd or
for conj

uga i nker ar m t
compositgf HGR HOPBIADY SoarEeRs heHERIOR LTSS | Kier orlfgine o
linker arﬁlﬂ Jresd in9atich th AhotabAGRENE Thekit inoldes the liakeakid divdodidns
functional group. The kit may al so |nclude one or

for attacling thedinker wyat prrosiler funaignalagrewy: g”E_he, bmajg ¢ incjpde one or
more of q-ﬁ%toﬁ(%:bc#ﬁ%, agﬁg%tlpg hay, ?%Cd%%gc{a% llal?é"i‘l ﬁhﬁnﬁﬁceuﬁ&ﬁ sﬁ sor

FUaé T cdntai nert an |ona 'y
buffers. GAE k@MmAYPAIS McRide alcesthainttdi, optlbhzﬁbflonehmhtdre yiahrest tube,

ah f ts f Kit I
fask, bofiosesyshesk e EATHHEOBKES Wikbe WPRETl BRPTICRR kLB H fond
are w1th1nrlﬁe ?clogg SP{h éés@ﬂglh%}mo O PURI FICATION In another

ment e present invention provides a
nethod for |solat|ng a nol ecul ar target for a

| i gand-cytotoxin of the invention, which binds to the
PURIF X4. The nethod preferably conprises, contacting
a Celﬂl %lh&ﬁer%@%[z@? bﬁ&Bolel@ht t%‘ﬂréb@ﬁinﬁ&tioh@réx&d@&imethod
with an 1 mobilized npound thereby formn

for 1solanmgrp hekeclobr \mgept fomahgaeﬂdemmxm Qﬁﬂletﬂh\@ntl gh biags to the

ligand )ﬁqnﬁggfﬁ%ﬂ?g}q ocgq%(érﬁeﬁo fcoﬁtgéatmg C%Eﬁlapgr gﬁ%ugr?that includes

the targe@ wlmra%qmm%dmea@sundmemwabmmg ¥ ,coﬂnbEXd)ptmenXhmrecanor
be i mmobilized using one or nore of the linkers of
and the intraohiligeshgomneundo | n yet anot her exenpl ary embodi nent,

the ifjy tcﬁ/{c{tgﬂn Q)F ﬁl\c’? it %f léé 1%%111ﬁdrdnfdncﬁﬁhl@}nsupport by

mat ri X I'nc es a of the invention.
any art-ﬂeecsgmzcédoﬁeameAﬂtamnmlgnhé gytotosial cat be gnmobérzg@vsmg pne or

pically utjlize one or nore affinity chromatography
mOfeOftﬂtfclmlﬁe&fg@l’Je WVERHY y chr omat ogr aphy enabl es t he

ef fi CIh%E andtl%ﬁ’ le@th Ry mRaRER Sthe UBntdsh Brovideghrc affinity
nmol ecul"es or bi opol yriers by ut|I|2|ng their

purificati@cmgtnixt thairindBdesi a lirekef ofithe éW?@ﬁlCﬁl supported chemi cal

|S|t [ gr e[}?xgthpg F g‘ﬁﬂ%‘(egﬂog fq% 15%%{1:191% astﬁjggt‘r:r\kofrllloﬂé' }T Hﬁ’hze Cf)ne or
more afRRIBKShreMatolapiydcBsiqued. Afihitpchiymatography enables the efﬁment
isolation of species such as biological molecules or biopolymers by utilizing their recognition
sites for certain supported chemical structures with a high degree of selectivity. The
literature is replete with articles, monographs, and books on the subject of affinity
chromatography, including such topics as affinity chromatography supports, crosslinking
members, ligands and their preparation and use. A sampling of those references includes:
Ostrove, Methods Enzymol. 182: 357-71 (1990); Ferment, Bioeng. 70: 199-209 (1990).
Huang et al., J. Chromatogr. 492: 431-69 (1989); “Purification of enzymes by heparin-
Sepharose affinity chromatography,” J. Chromatogr., 184: 335-45 (1980); Farooqi, Enzyme
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chr omat ogr aphy, including such topics as affinity
chr omat ogr aphy supports, crosslinking nenbers,
wo c@ansssand their preparation and use. A sanpPCTIgSh6/037793
those references includes: GOstrove, Methods Enzynol.
182 357- 71 (1990) Fer ment, Bi oeng 70: 199-209

t 2
Eng., 4 8%@197 Pur [ cagl%}%lmo éhrﬂig thge b?hﬁg&a\%fsﬁ Ggl f%%%ertc%ém
PRACT. alﬁcﬁm RE}tmRmhLmrﬁh{agmapbyR Sﬂn;ﬁbﬁ G, 098-206 (1845); Nﬂnléeﬁva

80) Enzyme 116 WD 2007/ 038658
Proc. fftbé%) 8@%75@6%%}9 Imgr 0%23%021 Rlagnesy rackpsgfiovavendberg

o ST Ty BBy SO ARIEL I OH B v

Int. Sym{pedd-B8, (1981 ZD6b.(1298H and MFEIN[WMOMAI?DGRAPH\nm PRA@ITiCRIO P

APPROAEIfl;ls?qn(ﬁt] gF r(%L) Ig&?’&%@ﬁdnﬁf‘g (p)sf dzg lgllg? (31??@7 7’§hose of skill in

the art haté ﬁl*nfﬂet@{udéhé@fﬁade‘?glﬁ)ﬁﬁll@}ﬁaﬁfcu?a@ éﬁﬁﬁ‘t% chroﬁfﬁtb Mc methods
Chromat o , Proc. Int. Synp. 25-38, (19 Pub.

utilizing] 7 g)ater} fAFeFmprmprCHRO\AATOGRAPHY A PRACTI CAL
APP an e | RL _Pr.es .
Oxf Eﬂa‘%ﬁgﬁenﬁ ane%ll%% gﬁf{nl‘f_}ct%rogmaé?gr%&m? e!’i a of thtéfuéﬁ ?hemlcal
structurboss bamsé&asgyupﬁm eFdriexaapyle) aaidg gplshhd 61td>|s§1['mla€fdf deBidsy gels
chromat o hic nmethods utilizing the material s of
are usefyilgs ﬁumﬁ %ﬁa sy becense theie Bediophitisiomakesthgm relgtively free of
g ' l -
S e S
(CPG) =gdy, odltulgrel partaha, pmlgwylamncﬂwgbl aepais ase Sgalagdex @t gel el mlade
as su por | al s, because their hydrophilicity
from deﬁg% ﬁﬁﬁlﬁ%f[qr\/el y free of nonspecific binding.
O her useful supports include, for exanple,
cont roI I ed- ore I ass (CPG beads, cellul ose
| A \ R HQDS OF U8 ds and SephadexTM gel

beads fr n1d xtr n-and e hl. of ohydri n

mue@r%i% bR fa BRI oy b ppesent
inventidnhgsoGROTAE 4 hanberdf thetlgals thay clisbanacidet @dliaing vies confj@unds

present i nvention-also provides a nunber of nethods

and confyggtes ehihe prveptiget Methpds 1f@r|q8§igrt@e tmg-ligghgh seugate ahthe current
mventloglq{félH?@tlﬁﬁlgg r'itﬁ{?bl'tlﬂ @[ﬂst ér h M&@&qgoxg a fﬁ?ﬁcﬂg:eltl BEcancer
I gand~conj ugat e current | nvention
cell, txeattmg: cagleer, tkaahh% a@r?pancntuub lcTndntgort, kligy mvmhxlblﬁmgtthe giO'Wth or
. . replic of a tunmor cell or cancer  ce reatin
replicatio RE8 POl ML o CHFUBY BIGORgr ALl AD BRPITRHEF BFeese,
treating laR MfBétldub disk AL, ?&"e@éﬁtﬂlg‘%ﬁe mﬁﬁfﬂhbﬁﬁin' o1 t@foPcdBdr cahftdkell,
expresses an auto-inmune antib Y treating an
preventiagcanoenpieyediisg thsenultiphiession afa aell that expréssesandiveimmyne
antlbodg é)?f\:lv%ﬂa%% glﬂglngﬁﬂ\l}]ieen 1|séna§e gg(‘ri: reegfentpr}g;a\%gﬁ{eoﬁ%u cngase. These

method i sk RbingAEd mmﬁfsteamgeb bn tiigtal QXAMRE S LA @ HmiaATi Aeed
25 anti body, preventing an autoi nmmune dj sease, and
thereof g ehfeskt's AGOWH of ardses-igend Wniealse Prefpmedligands for many of the

methods of use described herein include antibodies and antibody fragments which target the

particular tumor cell, cancer cell, or other target area.
The drug-ligand complex of the current invention is useful for treating cancer,

autoimmune disease and infectious disease in an animal. Compositions and methods for
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nmet hods of use conprise admnistering to an ani mal
such as a mammal or a hunman in need thereof an

wetdogosdese anount of a drug-ligand conjugate. REU8I00€037793

ligands for many of the nethods of use descri bed
herein include anti bodi es and anti body fragnments which
treating turB?rﬁ %P’ ptrévti(?m e]le@t%@EorﬁMﬁ[onCiﬁ blphareR0egicalle labqeptable

Arger 30 The drug-!igand conplex of, %
manner, with'h lbﬁziﬁnalcémﬁalﬂy efffiedtive amefiutl offagempee e ﬁ%t Fresent mven ion

aut oi mmune di sease and infectious disease in an
are provideghi mal . Conpositions and nethods for 117 WO
2007, 0336828iRET1dAS2 00GicARAY Adefult fbﬁﬂieltmgtrmanlmf ganiggr and for
providing a subject the conposition
the 1nh1b1tmha)lf|ﬂ’ﬁeaﬂu1htlphwtlloy ofie tespetasiler aesaesell ipapAnigal. Cancer, ora

precancerqug 2;5%? églghl nely ,etm%flsf r?ocfth'rﬁ‘l%d&fm%ﬁ opfméi‘as%%fﬂj eshilyl difeasd or

fon are provi he current
disorder cﬁd?é(&éﬁde@ By ugicdfolled uélagﬂoyvtmﬁrﬁ té tréajcd Oltweverr@qt ent of

cancer and for 5 the_ inhibition of t nult
admlnlstradlbn shet dmprigend ¢ongplexafibe Ut INVERNYH Eﬁ? ﬁ%rflp dﬁ@iér‘g e

drug a tun}qr r(hea]tl 8ﬁ£a§1§grnc%ﬁr bisg gnecélﬂgé&lfn@ﬁ‘t the Mghntigecifieblly bindnat or

tunor, netastasis, or any dlsease or

associates gL g@keer@@ttembz-edl -lygociated amtrgstnl Because of §p 6\RE,
can be treated or preyented by adm t @m h,
prosimity - gt SomsreRs GRER HE MO oL rana i fuoue

- db&Rosi§INig adtifdaroan be atthched t@amm;(pr cell or
for exampi ér%)ceSiSﬁ grgérc]iga\fe Odlgﬁrrent o %

and specifical |
cancer cell Or @in HeGinaextracsl lateae srafit Brogeie aﬁ@@ﬁwé é‘i“i% E‘F tumor celf o A
t | t ’ ]
cell. Onceplllrjlglgg H;}Ce?c}f; I @s elrla}]s g% g%%@gf%ea%@& B8 uRbr-tdlBortdaned-cell

rug can be taken %? q
associated gx%'téa%sath(%%? kelé@idg the daRNThe rebeabdd drhg csut@hn freep tey diffuse an

, receptor-nedi ate ndocyt o
induce cytrﬂmlb ectatltlmhie@ Etl@“&ltlﬁ’ﬁﬁ@g @ert %l}e CE’B%\WCl av b0 d

or ca

gt LXcdPl, QicBhe daﬁgss@emlhemﬂwmmﬂee
hgandcomhfé gs‘#elt%% r%é;rr?ggrop%r{c {(c Once inside the cell, the
the cell. i nker is hydrolytically cl eaved by a tunor-cell or

cancer-cell 15 associ.at ed ot e bN@11
he. Shugeertes Shods o Grage & (ERECY PRELERYeflFp SR
or cancer CI‘I‘E aaﬁ%l%ﬁcﬁ: Ystd?lttﬁé( kgrfRe off ‘thettmﬁSr cellroraaneelr t:ehl reartajtymor cell

drug is cleaved fromthe ﬂath ‘gnrcen
or cancer(b@mhﬁg(erﬂuhwh I:Beant exeracalivbar neadlix ProfeiR a3segipte éﬁ' ifh thg (Mo
or cancerg;reﬁd T?xg? e nt lgyrfiag gneec{ gp%&?%all}l QF P f)%ltlculair Aendr BE R camyr

unor ‘ce or cancer cell, a

cell type! TH%%fo‘f@ lihe ty EQ o%nﬁﬁ@@ﬂan@t&ls thaneen tpenffontivelh treated ga b
surface of the tunor cell or cancer cell, or a tunor

alteredbpdielchome O(félgaﬁélr cell antigen which is an extracellul ar

mat r gé ge TR §§1?1?féls BF 5 cMcbidub BsnditimRitha ehdy beaargeted by

canc and” can be desi gned specificall A
the drugfh%ﬁncﬂccﬁﬁi\ﬁgalté; ilchudet buttalre oellimited te: an@t@plam@g}ylpextp}aé 1a, dysplasia,

colorecta:}fpgkrygsfe\rgzgpytkg}%gégsg gctglg (t:}% &Zﬁu?xé@&%%@ﬁ)rn?% % ofe?goﬁﬁkla
lychen pkangs Qrgd Bowen's disease.

Representative examples of cancers or tumors that may be targeted by the
drug-ligand conjugate include, but are not limited to: lung cancer, colon cancer, prostate

cancer, lymphoma, melanoma, breast cancer, ovarian cancer, testicular cancer, CNS cancer,
3
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25 Representative exanpl es of precancerous conditions
that nmay be targeted by the drug-ligand conjugate,

WO p@i7Asss8 but are not limted to: netapl asia, PCT/US2006/037793
hyper pl asi a, dysplasia, colorectal polyps, actinic
ketatosis, actinic cheilitis, human papill omaviruses,
| euko Iakla | ychen pl anus and Bowen' s di sease.

renal capgesy RSV GNP/ PARERANS €ANCE SOFHICR FRNCER. OFal GRRSST.(REA! CRRAFT:
cervwal*?ﬁn&é'il 08 1R feiis ﬁ C}ll%@ Qf{dlﬂg ab%&@ﬂlqo ‘EMrHQ@h difddYeBean that

but are not [imte ancer, colon cancer,
the partipulas taagating digandkused Iuyt‘rprconﬁngamtam ho nimseﬂn smhatama@t& the
vari an.cancer,. testi.gcul ar, cancer, cancer WO
drog to GBS EE e ) B ArB0 o & et ARt Tep iR g
tumor-spRMGEEntigRAMCIRAH) C EGANFIRS of SlcAMREEIpANAHs are Wl known in the
cancer, nasal cancer, cervical cancer and | eukem as.

art, non{limifing bxmplﬁ%@fdwlmyh ispde enti-Hes2 fqrére@mﬁrﬁ af biegstsruder. gti-

CD20 fc?rﬁtt%ela a%lttog htggl% %n%-%%lgl&f%r re t%%g){] o§ta ag%cegég(? %rgcﬂCD?;O

for treateeigotft IQmth@thJ ﬁfwludimgsms}rb@glbﬁ’stlyrﬁpm@h WI th the drug
[ a eting agent specific for a

t
t( Ium)r r-“s%’é‘@?r %en%mﬂh@ BiPSEIY l%wag%erVE%@aﬁﬁméhodoqf Killjgg a cell.
t
The melth@H ﬁlcﬂz‘g ahfngﬁ’ﬁgﬁnﬁqg gh%\fé” Vag@xﬁ%t bf b0l mﬁ‘xﬁ oﬁe}}ezm}/eonrtlon

non imting exa I nc BNt -
sufficientrte &flirexid caf. Ibraeasd:mplar}ctﬁnbodamtmt- th@lbﬁﬁhpbmtd ismémimseated to a

. of | hona, PSVA for tre t Q
subject BigrabThagRl AR o s SR AL SRR BF aiHBRtRGS serves t
retard of §’z61!> we oW ST aHaseKinaL ﬁciwd@@dh@ ¥BH (. %ﬂ @R cemmbé@ﬂﬁnor cell).
pr esent i nvention rovi des a h

For the @fhnimstramon Trestand thie geowibc thadats of gravwth of ﬁxeu qq@ Sh@uld he at least

10% lesg ﬁ'lfa:nl t@e? %a]%?rrgttj n%wﬁ'{ lfe? ggl‘i)n1?t?atlo];1n %geﬁ“ergglgh% rgte of growth will be

retardededtid@dt POOL 30%, 0% G010 60%, F/S‘Vo@@@‘}’om)@%,ecﬁlﬁﬁrrtrﬂbtay stopbgdCt
bearing the cell. In a further exenplary enbodi nment,
the adm nistration serves to retard or stop the

r of a tunor that includes the cell (e.g., the
Effecn&lﬁ%gan be a tunor cell). For the adm nistration to

r et ar Elharimaceglnowlltcbmpbheomsa&uaabife fgrwetvhithahe presemt étention

oul d.be l.egst 15 10% | ess th n the te of. owt h .
include RORBORIGI T Herein L achre MErCHar B tmeian o s tigflyCaceive
amount VY'eI lin Qﬁ adoﬁﬁtaéf%@ﬂv@tb acBiRsd it22end3@ %/erpﬂgé/o TR uab Mount

% 80% 90% or conpletely stopped Ef fective
effectlvmaig@sthuﬁaa rnplécation wall depsrgoyiar iabasonst censliton being treated.

Determi%{ie?hne clt)ﬂ aent ent &Hl\( ?Nél?&/lt% t'hg %%P%%qltl%g %P{h%gé ék?llﬂed in the art,

e et Ve I'ngr edi Pent ned

espemall;h@lrlegmufthealbianeceﬂi@aciuwherealnount i.e., in an amount
effective to achieve |ts i nt ended purpose. The, actua
anounkor aay cagppyd geseribeddigrain.dhe ﬁxeraasﬁbmqaél&@f B Vgigmount can

be initlagg%{égmlﬂeatﬁ%'in | &iltu 55%@ Gord} thﬂa p&ie@ﬁtﬁtfo\%@?ﬁfﬁ be those

termnation o ane tive-a I's we
concenttdmans: apadtiive compsund(s) thmd s miable eﬂlrﬂlrblﬂldireoedﬂrgrpwth or division.

In prefelre e lbolh'nYen thlelcgﬂlglaroe{ctitvn}? 1sdaec eaals’l quA drllhsllglte%s LJ[rarege?g{aserlrlg '
concentrations of active compound(s) that are capable of inducing at least about 50%, 75%,
or even 90% or higher inhibition of cellular activity are presently preferred. The percentage

of inhibition of cellular activity in the patient can be monitored to assess the appropriateness
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25 For any conmpound descri bed herein, the
therapeutically effective anount can be initially
waledoenssosed fromcell culture assays. Target pPE@BDS2006/037793
concentrations will be those concentrations of active
conmpound(s) that are capable of inhibition cell growth
di Vi S| , .
ofthe p it ShATnirg b A L P USRI TR Y2 ad e i of
downwaniane achie vt the dssiefl pactitege afdnipbiiied(s) that are capabl e

of inducing . at | east about 50% .,75% .30 or ey 90% or

hi ghets f ATRILEPBIS B e MPPEIRLY BURGT) S arienBl dRuier
humans SIENSS bEGeterMlife B8 BB Shodelk. FoNERIiPIQR doke fo? hluthad can be

activity in the patient can be nonitored to assess the
formulateg pr aqhidvataerireskting ¢@cedrapion Ha bevsen fondis PecEeosr103

. the plasma drug congentr.at | [ . .

animals. 3t B R R PR R RO T O @bl e
adjustin@GRi R Y& el pRvad@irdedmperds enrtdegeibed abs bi tion. As is

well known in the art, therapeutically, effectjve i

amour therapeutioadly ieffectivg dasrcapdlsodiedistamingd fEymhragn f3a 5

i el ey £.0r RN S

compou 5 RIS DL LG P o UTBA TR dos
can be adjated basdamehe febutive btoaviimbafty end patendyrofaing adhigisteTed

dosage in hu can be ad{ﬁ%ﬁt ed by nonitoring

s
compouRdgpy Qﬂné}?ar?quggirthq lglﬁwgﬁampg sting the dosage upwards
or d%@}ﬁ@t{r%%he a§se48§§ﬁé\k%ﬁa@w&ﬁga%ym BLARSUBAsERbA the
0

ef fecti've se can al so be determ ned from human data
methodsfdescritedrabounael athérahetiaods ak amvvel-knashinghe 2 isywelhpvithin the

...pharmacol ogical .activities. The applied dose 10 can
Capablh‘g%g “’ugrtdé%m&ég%@edgaﬁlscaﬂ'e rel ative bioavailability and
pot eng\th®East BelcraAMdmiisibestRe, horpaenid casulating asredntration of
t he known conpound. Adjusting the dose to, achi evgle

administeeed eemposnd méBagt herpiiparigRisr BBRUHNGH WHYCh HstREds e
compou{qﬁ25%31'{1?1%%’(6?%%6?%%@?%h?%\)g?;cgﬂgénlﬂ%g | ?ﬁh@[&al‘"ﬁ*l‘:a{ cffevEtd N

I'S capa Itres of the
achieve Hedhteatéd sesski | | ed artisan. 15 In the case of |ocal
adm nistration, the

tisan. 15 In the |
of " ke &1 GF P RERR R O FUTR B O L O B A0 PR r

cellular B RELARE & cidcBlafHE BorlcBiitADE 98 adhi@sters@ BRAPGEhdI oF about 0.001
m ni stered so as to achi eve a concentration at the

UM to 20q@dMdlis prefearedf Witk tbave 0100 UMt edvbbeihg pisiertadded resul t.

For use. in the_prophyl axi s.and/or treatnent of .

di s eag%tgenf gqsg§ g:g of | aégwmpn oégle chmpaw% dtescrlbed herein,
typicangg@n'gb FRLALBRR 1 nfy&yt6 Ybk 110900 ﬁ{)@_“%ﬁgﬁﬁ“@f\ﬁ ®§pically from about 10

ni stered conpound of about to 20 Mis
mg/day pir gtfcert i @90 mvg/ddy, atsomost oyrddalivifram sbawt 58 im{dayr erabpytexy0

Patient doses for oral admnist '
mejday oSt ipatnar aren St S5 Dol Bb R fber B5r PRI
about 13®maNaylRoRO9piaEIyiRym ab®ite. It poriboad 1ymEfe@rdagbmdtmdsd
typically from about 1 to about 10 mg/kg/day, , for example 5 mg/kg/day or 3 mg/kg/day

In at least some embodiments, patient doses that retard or inhibit tumor
growth can be 1 pmol/kg/day or less. For example, the patient doses can be 0.9, 0.6, 0.5,
0.45,0.3, 0.2, 0.15, or 0.1 pmol/kg/day or less (referring to moles of the drug). Preferably,
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ng/ day to about 1,000 ng/day, and nost typically from
about 50 ng/day to about 500 25 ng/day, Stated in

W@ 200938888 pat i ent body wei ght, typical dosagesPCEHO®06/037793
fromabout 0.01 to about 150 ng/kg/day, nore
typically fromabout 0.1 to about 15 ng/ kg/ day, and

. t typically from about to about 10 / kg/ day
the antlg%fy @egﬁem@g@te Aejruds Bepanth efths RGP %@Ydmlﬁ% 184k Y daify

dosage éﬁgﬁnt%@ppéj &ﬁﬂf ofat Beggt fﬁ/@ mgilagﬁ 3173 gtal%&gtrsorf‘lg 'éﬁl%gckg‘{enfsptlﬂk Bihor is

unor gro can ess.
a humanxx)qjmhmpr inheSEHY imente. dossasexaaipld) heBCEID Mobse dAnbea 30

1 1 ol / k |
o317, 5B Rt 5 iy BT 05 T SR oA B 21 abl y 320 WO
con] upar e fodes ld@g&gﬁﬁs%gg@ %osééé%nﬁﬁht Qm}dfeg\;allj an be

con ugate retards growth of he t unor

adjustechihdi idusdlgrte gravindet pi@nwdrsv@s oﬂbs a@t@lmdpomp@md@fﬁ@emvecfdr the
partlcul?%cllrlﬁc&:lr%p%sﬁaglon e]rr]lg ﬁ%ﬁteg yg% Stnngrgen%&%b rﬁ%ﬁgaggotni’gound

accordiggtoeké Maettion & BedRifMBeRe if adlatbelhighBdncedidtidndBiiseple
(avail abl e from Taconic, Germantown, NY). 5 For other

times pergkds Aderngtivelini s mrrbe Bwre droyable tapdsuinisteseompourd el the
r.QV s

imen G2 BB UL SO ALY 8 PEVE Rl Rk s

regimerpalitis il providel anhembeutiodegimen diut eiongnérseatewith Berseverity of

i N one embodi ment, a conmpound according to
HWIanﬁﬁggﬂsgﬁ@?on can be administered in relatively high

conc emlhﬁtng Qﬁbsteﬁﬂﬂlﬁgs ﬁblr&/ldéd' HERSn el eflRYve fﬁ%ﬁaﬁéﬁﬁtﬂe‘éﬁﬁ%’c
it may be nore desitable to adnlnlster a conpound
regimert ¢pa be@lanned rwhnzhwdcws neti aaiiseedubsthiitind taxietycamoeh tsreatlred»nsffectlve

o o QR ol 59y 3B BR8P AL AT s

involve Cley@HRTE LERY & d’ﬂatchvd HenpRane b%; ans‘ichermg Hgctbrd @iidl AUBpSund
di sease, Utjilizing the teachings provided herein, an

potencyg¥ofadive |bu@Vﬁ%9é¥1atpfem1P@t bod seravbtpreseaeq rskrereity & adverse side
it SAREFANL oy RSy IEh 8 ARSI bADNL O L el
synpt 76h$ccdnpmmsls rcam@dsm(ynstdmd npathddseditheer prpsent mntntm‘ﬁhnres

rurher SySEn B B oteloalRt IjoPacibssoeRAIE: CORSOmOstae, bu
nottollﬁﬁ@tﬁaewlmé@in%mv&l bi oavail ability, patient body
wei ght, presence and severity of adverse side

effects preferred node of adm nistration and the
toxicity profile of the sel ected agent. The conpounds,
conposi tions and nmethods of the present invention are
20 further illustrated by the exanples that follow
These exanples are offered to illustrate, but not to
l[imt the clained invention. 121 WO 2007/ 038658

PCT/ US2006/ 037793
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EXAMPLES Material and Methods In the exanpl es bel ow,
unl ess otherw se stated, tenperatures are given in 5
walegrmesCel sius (C); operations were carri ed PCI/USL006/037793

room or anbient tenperature (typically a range of

from about 18-25 C, evaporation of solvent was carried

out using a rotary evaporator under reduced pressure

(typically, 4.5-30 mmHg) with a bath tenperature of up

to 60 C the course PGPS was typically

foll owed by TLC and rgg%§|on sfnes are provided for
Material hhdi 3eatleddson onIy nmelting points are uncorrected;

W or OB 1ER GRPBAYS Gy iRt P Be NI P BBy e eiven n

degrees 'dels'ﬁ%t(”@)t bﬁ&a@éﬂsﬁrer@@%f’eﬂ‘ Suf eﬁ|rJ)&MV'of‘&nbféﬁﬂféﬁfﬂ)‘éfaﬁﬁé‘ttyplcally a
brevi ations are also used: np (nelting point)

range oitﬂrwm@b@g)l)%% 725m(C; emaroratianto selyent wavserriediouf hsing es;qtaryg

evepora R bR e BV R ol PO phE N Epeed et o

60 °C; thé‘l:d\dMB oTReRtibAs WeY §plvans lkteahyd L‘(adirl(ﬂi&aé‘(&fnquﬁe}s a3@@rov1ded
spect rorret er 15 and were consistent with

for lllusggtquB rBelHpg PoINETre LROHicElEH; @H@‘%Ctt%e’ihé?l@drsé%ﬁt@d "HINMR
and/or r{?@{otaﬁ ng?%al AR, gl'eﬁlg aﬁ%}mhdg@ Ptk didd QY; and the following

yl'sil ecirospray nass spectra were
conventicmabatdediatmns arel%ésquused Ehprénelﬁng eainAPL (BBHshpms. (milliliters),

| J b
mmol (RYFEP S (Reiish[E CDUBETRR P ECTingess Lo 1 o
chromal%%%agﬁ?&nafs& ﬁ%@tr@ﬁ@@?%rﬂgf(%ﬁﬁ%) was E. Merck grade

nesh RevVer se- Phase anal yti cal HPLC was
per f ofHfraMB rsp@tnarveere mepjprahon d Yeriar Mgrayay pap M pdeairometer

ot e D5 OGN HTERL o 3 COEREPAEN B Dl 6 o

million Gph®) bR forft- tﬁraﬂiﬁﬂg}ﬂbﬂaﬁe ERclrbray mhadsespedtrd werk kédorded
was Wth either a ent of 0% to 50%?uffer B oyer
on a Perke FmAISEIPX P AS:ASH SESORBISF.f Blemsnia) analysys erpearmed by

Robeﬁsﬁﬁm@ﬁ%ﬁj{ £ gdrﬁﬂ{lpsy I\Jl‘%l i ac§4§ﬂ'ﬂca Eé’lfff)ﬁﬂas’ﬁ chi?&n&%@raphy was E.

or ma etonitrile or
Merck gradd (200400 aetsh RwietbeiRhasecabynicalrHPIleC V\kasﬁof:ﬁorn&d onZsthga HP

1100 orf Y 10 RB BB | LTAEEEN eVt BEPmOBRAGEL BiecpBe 0 L e X
.5 o5 B FRTFEARR YO0 O B SIS0 L) AAPERH Mo
rate of AR/ WAOHIDSBED 3 gPﬁférﬁJSEO%&b G8%Midfer BXJNWIlE ndihutes or 10%
to 1000/%@#2%')%@35 et s thlcstian by OV 8 35S om ! Burflr 220 i1 °
ammonium formate + 20% acetonitrile or 0.1% trifluoroacetic acid in acetonitrile; buffer B,
20 mM ammonium formate + 80% acetonitrile or 0.1% aqueous trifluoroacetic acid. Reverse
phase preparative HPLC were performed on a Varian ProStar 215 instrument with a Waters

Delta Pak 15 pm C-18 300 mm x 7.8 mm column.
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H2NI J~OBu-t Br CH2CH2NHBoc BocHNN OBu-t TFA/ CH2Cl 2
HZNNAOH K2C0O3, DVF 100 C 1 2 MAL-dPEGA- NHS ester
wWOL@EA03EERCI 2 O ~'N,,-yN,-,g- HO H 0 H'~N PCT/O52006037793
053 123 WO 2007/038658 PCT/ US2006/ 037793 Schene 2
OyNH2 O\/NH2 O/NH2 NH NH NH H2N-Bn-OH H PNPOCOCI H
FnocHN OH EE CH2(Cl 2 FrmcHN N/ TH/Np FnmocHN N/ O
Symphes optide Limker ComipgateNHBoc NHBoc H2N- Bn- OH
H PNPOCOCI H Fm)CHN H EEDQ 2 2CCIH C FnmocHN N/ |
THF/ NMP FnrocHN N O O OH Py 0 QUOPNP 6 7 0 ONH2
1.1a SyrthésididedNbtddibby O O O Na CO BocHN N+ HN CH z 3
BocHN\WN OH Ilk "? 0, 0z O DME j\ HO 8 H2N Bn-CH,
EEDQ CH2CI2 ONH2 j (N2

0O o}
H
BrCH,CHoNHBoc TFA/CH,CI N
HzN\:)J\OBwi 2Ly Bo HN/\/N\/U\ -t FAILHRUY HZN/\/ \:)J\OH
: KoCO3, DMF z
TN 100°C 1 /\ 2 SN

MAL-dPEG4-NHS ester 1 DIEA, CH,Cl,

0]

O
O
sV :
%(VT Frof iy o
3

PN
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NH NH BocHNJH N/ | THF/OCH Cl BocHN~H N z z O

QUOPNP Py OOH 10 0 9 Schene 3 CO2Me CO2Me CO2Me HN
WOROORRMBYBS / | EDC or PS-CDI J:~ H Et0 CA HO \ PCHOSDMA037793

HON/ O-~Ni 0-"N- Ol I 00 11 12a: X = d 13b: X

= d 12b: X = Br 13c; X = Br 5 124 WD 2007/ 038658

PCT/ US2006/ 037793 Scheme 4 CO2Me C02 ne . X _ HN .-X

OHN 1) PNPOCOC!, Et3RFhems3d 0F2 R2 N~\NAO OR 0 2)

BocN( CH3) CH2CH2NHCH3 0 13a: RL = Mp; X = O 14a: R =

My'R2 = Boc; X = CP28b: Rl = CH2CHZN(CHSy2M:X = O
14vv R1 = CH2CH2N( §2; R2 = Boc; X =0 N3c: R =
CH2N(CH3) 2; X = Br 14c: Rl = CH2CH2N( R2 =
0C; XonenBr  TFA/ ¢l 2 15a:pNRocoer Me; R2 =d
FmocHN . ﬁbQ,%Hg_JQ R2 :THH.MPX FmdahiN =
CPRCH2N( CH3) 2; R2 =OH, = ®r Py OYOPNP
4 5 O
NHBoc NHBoc NHBoc
on H,N-Bn-OH H PNPOCOCI H
FmocHN EEDQ, CHyCl, FmocHN THF/NMP FmocHN
. o 0 OH Py 0 O\H/OPNP
6 7 0
o\\‘/NH2 O -NHy
NH NH
o 0
o Na;CO
Bochn._JL_ E@ N HZN/lfﬂjOH 2,G0; Bocin. I A oH
T 0 S DME R g
A o AN .
HQN-BH-OH, EEDQ. CHQC'Z
OYNHQ OxNHz
NH NH
socrm It eweocoar R Ak
Y H THFICH,Cl, o Y ﬁ
A 0 O.__OPNP Py A 0 OH
10 \g/ 9

Scheme 3

1
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O-NH2 Fnoc-Cit - PABC- PNP Et 3N,
O RBHN NZI'llIIL. uO NORS O
wowe/038%58= C 16b: R1

DM NH CO2Me H - eX |
O0 16a: R = M; R3 =
CH2CH2N( CH3) 2; R3 = FnRCT/UX086/037793

G piperidine, DM 16c: R = CH2CH2N(CH3)2; R3 =
Froc;, X = Br 1l7a: Rl = I\/E‘ RS =H X=d04 17b: Rl =
CH2CH2N( CH3) 2; RS #:%Eh 17c: R =
CH2CH2N( cH3) 2: R3 ced Br Oy NH2 3, HBTU, DIEA
@ NHO CO2Me 0 0 -X NNj~ NN, HbR/ 00 4
HN '/O\IN\NONO?S 00O 18N ?’WE;X:
= Q‘%ﬁk&%l%)&golz = ICI /U\C' S
HO Rs 2] BooN(CHa)CHaGHNHCH; 2 \/\T o N y OR;
J O)\(OD/
13a: Ry = Me; X = CI 14a: Ry = Me; Ry = Boc; X =Cl
13b: Ry = CHyCHoN(CHa)y; X = Cl 14b: Ry = CH,CHoN(CH3)o; R, = Boc; X = CI

13c: Ry = CHchgN(CHa)z X=Br

TFA/CH,Cl, [

piperidine, DMF [

125

14¢: Ry = CH,CHoN{CHg)s; R, = Boc; X = Br
16a: Ry
15b: R4
15¢: R4

=Me; Ry=H; X=Cl
= CH,CH,N(CHg)o; Rz=H; X=Cl
= CHQCHzN(CHs)z; Ry=H; X=Br

|

Fmoc-Cit-PABC-PNP
EtsN, DMF

CO,Me
—X

16a: Ry =
16b: Ry =
16¢: Ry

Me; R3 = Fmoc; X = Cl
CH3CH,N{CH3)2; Ry = Fmoc; X = CI
= CHchzN(CHa)g; R3 =Fmoc; X=Br

17a: Ry =
17b: Ry =
17¢: Ry =

Me; Ry =H; X=Cl
CHyCH,N(CH3)e; Ry = H; X = CI
CH2CH2N(CH3)2 R3—H X=Br

J 3, HBTU, DIEA, CH,Cl,

18a: Ry =
18b: R¢
18c¢: Ry = CHyCH,N(CH;),; X = Br

Me; X = CI
= CH,CH,N(CHa)y; X = CI



125 WO 2007/ 038658 PCT/ US2006/ 037793 Scheme 5 0 0O H

0 K2CG3 N MeO" Br ~OBU t

HON-OBU-t  ~~ OR4 ~' Nt , -

DMF, 100 C 0 19 LIOH,
wakE/AEses H20, 0 C O/ N N N DCC HOBt,

CH2Cl 2PCT/US2006/037793

-,,NH2 0 20 22: R4 =

t-Bu 0 21 TFA/GHRCI2 23: R4 = H O/NH2 NH Co2Me -
0 H 14a Et3NR5HNN Nod4b + 10 D\F 0\ 0 N -'--~N)~
Ol N oRt B™%3: R = Me: RS = Boc 24b: R
= CH2CH2N(CH3)2 R5 = Boc 1) TFAl CHZCI 2) Na2003
5=H

R1 Mey; = H 2%kos Rl =
Me@g,\/m HGS*I\/%EB&N [araieiy O\

_DCC, HOBY, CHzCly

N\/U\OR4
P

22: R4 = t-Bu

0
/i H
< :N{\/\OT\/N
5 3
TFA/CHQCIZE

23: R4=H

24a: R1
24b: Ry =
1) TFAICH,Cla
N82003 [ 25a: Ry =
25b: Ry =

26a: Ry =
26b: Rq =

126

But

l LIOH, THF/MeQOH/H20, 0 °C
| (0]

Ho\n/\/N\/U\OBu-t

= Me; R; = Boc
CHchzN(CHs)z Rg = Boc

Me; Rs = H
= CH,CHN(CHg); Rg = H

123, DCC, HOBY, EtgN, CHaCly

= Me
CH2CH2N(CH3)2



ONjj NHNO ~~NIl HOHOONW~-ONOf2t. \ 00

OO0/ 26a: RL = Me 26b: Rt = CH2CH2N(CH3)2 126 WD
WQO@7HR8658 PCT/ US2006/ 037793 Scheme 6 CO2MePCORA06/037793

Br Br HN/ EDCCDVMVF HNO O HOI NHOHHO/ p ONI s

N 27 HH1) PNPOCOCI, Et3N, CH2CI2 2)

BocN( CH3) CH2CH2NHCH3 _Co2Me Br HN I O R2 NO ---Ni O

\ NO NI s 28 R2 =Bghems6 TFA/ cH2CI 2 P 29: R2=H

NHBoc 7, DI EA, DVF

1} PNPOCOQI, EtzN, CHoCl,
2) BOCN(CHg)CHZCHzNHCHs

COsMe
ks Br

28: R, = Boc
TFA/CHgCIzE
29: R, =H

NHBoc l 7,DIEA, DMF

R3HN
30: R3 = Fmoc H
piperidine, DMFE
31:R3=H
NHRs j 3, HBTU, DIEA, CH,Cl,
o] COzMe
@ N N N HN
~r © N N | 0
4 H H /u\ (0]
P o] OTN\/\N o N
& | /
O N
32: Ry = Boc H
TFA/CHZCIZE
33: Ry =H

1.1b Synthesis of Compound 1: N-[2°-(N-tert-butoxycarbonyl-animo)-ethyl]-valine tert-

butyl 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
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CO2Me H- Br RBHNN/ I ONOI uN~ I Np Il NOO
ON 30: R3 =Fnoc H piperidine, DVFI 31: R3 = H NHR6
W@200A834658 DI EA, CH2Cl 2 CO2Me H O H O H Br SNECT/US2G080037793

NNNNO 4 Hj~HOI ON-"--'Npl| NO 00N 32 R
Eorl?ggu:'d '{!:A/ CH2Cl2 | 33: R2 = H1.1 b Synthesis of
overnight. T hereaglqnpiahyre 1gs SSRPEavaEhond nresisie PR pryiisd Py fash

chromato g%ﬁ{hkion%il@ét | Wi eyl adt@at@h&@he BOM aptluent to give the title
- tert-butoxycarbonyl-am no) -ethyl bropd 11

compound4a551|n dﬂl'@llté)éﬁ/gﬁ%).\) H NNVR (DELputA4 (@3%@9: 1(%3%1& ‘%‘3 gnd

mmol e) in 0 d i -
T e L L
and 4.13 @Bﬂ ﬁﬁf,%.(ﬂi (02085 phf: INOVRO@RNPRBESS-IPCTI DS2006VIH 7-BYR 317

. verni’ght." The reaction m xture was concentrated and

(M+H"). the residue was purified by flash chromatography on

sili ca gel wi t h ethyl acetate/hexanes (3/7) as el uent

'to give the title conpound as an oil (0.16 g, 12%.
1.1c Svntglgkdim&%@lS]\/O(-29Am(1fokthvﬁi"®aliné.. T ¢snpadiyl 1 (132w, 0.43

mmole) v(amdisgcélhj/;ggl_ ags%?t(tm?l@fwzl&/cgg@ggm%h%%fng%ééﬁ‘g’c %bn 42 128
temperat%%,ﬁlf_k}’g_@%? él}lg %btﬁaﬁﬁﬁlﬂagﬁsl&w%t 7ré&n MengdEsile 3030 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 (24, 6H), 2.35 (m, 1H), 3.2 (m, 1H), 3.38 (m, 4H)
ppm; LC-MS (EST) 217 (M+H").

1.1d Synthesis of Compound 3. To a solution of maleamide-dPEG4-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 (CDCI13) & 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. To 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]
(1.24g, 5.04 mmole) in one portion. The mixture was stirred in the dark for 16 hours. The
solvents were removed on the rotovap, and the white solid was triturated with ether (100
mL). The resulting suspension was sonicated for 5 min and then left to stand for 30 min.

The white solid was collected by filtration, washed with ether and dried in vacuo (1.23g,
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(MrH+) . 1. 1c Synthesis of Conpound 2

N- (2- Am noet hyl )-val i ne. The conpound 1 (137 ny, 0.43
wonwe}sedas di ssol ved in a sol ution of PCT/US2006/037793

TFA/ di chl oronet hane (2 nmL, 1/1) at room 10

tenperature. The m xture thus obtained was stirred at

roomterrperature for 30 mn. The reaction m xture was
97%). Hd}ibﬁhml‘d{i@ajz‘)tldzdpyrﬁédm 281) gl .f2tat h@4 (dnp,| B1)cD.8p bR A6 4dm,

2H), 4.0 1 4248 o 8, 7 I DB (3 0 By 7 195 93

12H), snmu Hﬁ; ME)NE?PH)) pth! LOMSHESTSB. 1l v+ Sy nt hesi s - of

To a solution of mal eam de- dPEG4 NHS ester
(61 ng, O 16 nmol e) in dichloronethane (2 nL) was

oL ! W ﬁ%fgx?“f’ﬁ Sthpo?ld% (309
mg, 0. 6@ hghéley Wﬁ%ﬁh&n}ldﬁl&rofoﬁh@te@?@ MEE1.8% hﬂ@ol?ﬁh&le&@ﬂydﬁ@f&ran

stirred overnig The sol vent were renpved on th

(30 mL} ?mdol\rﬁ}?rthYérﬁd)Yffﬁbdméél ade Weaedges myriding (G0 ﬂLak R3 mmole) in one
portlon.?gfxé) gﬁv%g&rtg%y%;ﬁg%f‘k’n%% {%ﬁ‘regealt rolint RGO ?eé. The

anol 1ndic Iorone hane an
solventd wer@lrbmo 10t thetdevapl adisthe resbdie was pyiified bjfl élagh ¢Hrematography

on sﬂlcaggqpvgg‘lnc? a@oro%%h%%lg,etgaovﬁc% bygg % ngthgn 19/2 fh{;hlo Ngh@esi?% %Pnally
10% métltlano?ﬁo dlc}ﬁm%gxeazazg a§ E‘I\Jel?t‘rib')gwe%&@tlé Som (%d\'ﬂqd P lehlﬁ@ ORI (97.9

Synt hesi s of ound
mg,70%}r@:§3M&(-HSAB®8(NFd{é sol ution of Fnoc- Clt OH (1 0 g,
25 2.52 mmol e) and 4-am nobenzyl al cohol (341 ng, 2.77
nmol e) in dichloronethane (10 nL) and methanol (5 ni)

1.1g Sy@sesRAF€Dmpound 6: Fmoc-Lys( Boc) PABOH. Compound 6 was prepared as
et hoxy-TI-ethoxycarbonyl - di hydr oqui nol i ne[

describqdiatpag fors agaponng H dy 93 mié pHNMBr(DW@)M%Q&%é’?D%b%(m

2H), 1.5 At 20, @9@%@85 BT M 21010851 30 YANLSH VG D),

4.55 (s, Qﬂ)tmatcfeﬂéwrﬁ 128Hhe00 (4,001) pptn), LCTRES (rE)S$)15’I4I (MHHD).
suspensi on was sonicated for 5 mn and then left to
stand for 30 min. 30 The white solld_vvas col | ected by

1.1h S){Q&ﬁg%i;%tf'(%%]gg% S Eme Lyt st & p AP 7';. Y 7\9’1§€7L{)gas%repared as

descnbedl—wwafdrmtvﬁ@ouﬁd 5 113 ZO%oylaldSHJ(I\rM HD@CH) 852 .4t ds, DH)A1.49-1.60
86 to_3.06

(m, G 4175 <Q-C3H>@Qs>7<rr( SH5250y {mmaly 3ksbeat. 4“453 i, 4,
2H), 4.67 <m§ I %g@i@s )goéwin %}21936‘% 41?(‘5'? 6 %gﬁ 41%)“'? 76,

2H), 8. ZBc(kiﬁpZH])j 835 (baydED Gpin; EEEMSF{IBBI) 6B8 (M*sfﬁ'] BO¢)06184b(fJ\/I+H -Bu), 739
+4 (309 ng, 0.62 mmole) and
(M+H ﬁﬂg&ﬁé’%h nyI chloroformate (372 ng, 1.85 mmole) in

Tetrahydrofuran (30 nL) and 1-nethyl-2-pyrrolidine (1

m.) was added p&/rl dine (100 L, 1.23 nmole) in one
1.1i Sypiesis oAComheunt &t Bea=Vahd-@Ht dornedluias of Gitryliae 654 ©drh30

te r.at u f I8 BRLYe e
oot SRR a3, P e I8 mEE PR Sy RSB P
g, 13.8Ichnrpmtdagsiapdin 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
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10 on silica gel with dichloronethane, followed by 3%
nmet hanol in dichloronmethane and finally 10% net hanol
WO poodiosdeb®r omet hane as el uent to give the titlBCT/US2006/037793
conpound as a white solid (97.9 ng, 70%. LC M5 (ESI)
668 (MrH+). 1.1g Synthesis of Conpound 6:
Frnoc- Lys(Boc) - PABOH. Conpound 6 was prepared as
with 10%62‘;@:‘@11@9@!1/6111)36\&9&&@ (2 RdApmind Theiongamdolaysrevas. W@EhFCNMRh brine

(2x ISOgrgh{F O%c]_ﬁie s%l4 612{ F/ re rE%ovec% Bignétovgi_b Thefei@tl%%wﬁlt%idl(d was
dried in ?Jﬁauo fbr 4ho(ifd.and H)en tredte@ vifhSethethll 00 rhI 2B Alfier l?nﬁ&oﬁmttlon and
8. 00 LC-Ms (ESI) 574 (M

titurat gy v biasobt! FERHEb RGO ie A Al Bl PO BN NIk

coorBTRARE, Tt PmaERIr R sFR T BARR M T2 02 .
2H), 3.13.@[, izk?h]ﬂe? &,&Q), g(zrém O(q,?gig)’, 8|m7a (m ppHri)LC-S/I@Q?E{IZrBZ% (l\tﬁ)ggl ).
2H), 4.67 (bs, 1H), 5.56 (bs, 1H) 7.28 (m 2H),

1.1j Sy%%gsq §¥ Sl‘g'mégﬂ%l%l ocaflgir%lﬁﬁABﬂﬁ %@g{d& \g@%fibepargdg@

describeldMbldve Eﬁqzoﬁﬁﬁﬂd @Mi‘ﬁ'ﬂ'%leﬂéld *BQJMRWEB#(DD) 87(895 MiKe.p7 (28
ntnesli s

6H). 1 4 Do 3SR 01 19 0o 10, 530 gm. ) 595 (g 0y el 1ED, 3.19
(m, 1H)S§’@'1{d)'i”1%gsﬁ"s?gﬁa 19, (5125?@ %}) *7r40 tﬁg 49 ({/Hégmﬁ%@&ﬁ@ﬂl)

ssol
8.29 (d@QBE@meﬂ-MSr(ES()WEXM%D)w d the solubility of the
m xture tetrahydrofuran (10 nL) was added. The

m Xt ure thus obt al ned was, | et stl r overnl ht
1.1k SVI{](H]QS}Srﬁf £ 2 t-PARC-ENPy g qu_o)-{/%a@t-

o B s s o

temperaa;re I’vﬁﬂﬂIPNP /clelbmfd)mamee@lét) mg, z 0 rﬂlﬁh@ler)h))d pyiEnofgadi,©.80

nd_th
mmolo)dY § nd Shvhenaats GHVER) 81 L6 eus e b CDIRL Wiggdded t
the reac%h tnﬁxtgﬁjé ér@hdé’gé}h eﬁ&éﬁgas' WashBE Upthfteine 1@ Uhe c8R@nfri8i and the

m.). After brief sonication
residue wasl putified by ﬁashaﬂuomategmphyt @ gbéd gel ritdiciie mepleesol in as eluent to

give the(iissonymind 51 pie Seig oo Tiss Tpfha TRV (CRAOPLE g @ 3,
1 2 - m,

0.97 (dcizl 3?8 gmééé?’k) 15$(R (2@113g za(m 11@;’9-1(89@2(2 ?H)) 2.5 ik, (2, 3.10 ¢

1H), 3. mnwsmssw (@ ABD) (A6 HE, IH)L4 55 (s;aﬁ)hég%d @H)@ﬁgﬁmﬁ)@pm

LoMsFBSD st STy P%Z%%Eﬂa o/ TR PRETHREREY Kk e

(CD30D) 8 0.93 and 0.97 (2d, 10 6H), 1.44 (s 9H)
1.58 (m_2H), 175(m I H, 1.90 (m 111) £18
1.11_Synphesig of ﬁionmp_gg:gz'g @01@113]9%510[1 ofConmpognd gg(éolmg,)oo @glole)

in ethyl%%g%?é ’mli)je?s b&%blﬁé '?%Cal (%le %2@%%1%2(‘5% Eli{ezlgée? g&d%sgé%?o’n became

to a cledrMoithtlon). The reaction mixture was stirred for additional 5 min then the mixture

was concentrated to dryness to give the title compound as yellow solid (26 mg, 100%) which
was used in next step without further purification. LC-MS (ESI) 260 (M + H - Cl), 295 M
+HY.
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| .1k Synthesis of Conpound 10: Boc-Val -G t-PABC- PNP.

A solution of Boc-Val-GCt- 15 PABOH (178 ng, 0.370
wornmre3sessr THE (8 nlL) in CH2Cl2 (4 nl) was stiPCEUSHEDG6/037793
room tenperature with PNP chloroformate (160 ng, 0.80

mol e) and pyridine (65 L, 0.80 nmole) for 3 h. Ethyl

l.im 8 Cel Ak Lol dg%l? ﬁo&%ﬁe&@orﬁbéd élclle{% ehf 5@78T¥n)mole)

N mXture and organic ayer

in ethyl aé@?‘cﬁe %n&é a¥blbbléy HBE %asd’()t 20 e (bycthia tieret thatseﬁpeaﬁ@lﬂ berame
due was purified

fl ash chromt o
to a clean gellutlmn)t W B%sapsiph aHBMIY waSaglr@EJ dodﬂtbona%“gﬁl \}j’@nt Sl

was conce(r@ﬁ%%ﬁ %g}P gsgkg g?ge (jﬁe % E&aﬁ&irﬂd@s g@ﬁéw [¥Blid (B@%lg, 1OB%D\|MR10h

was used iln|_|)15e§<t @t@}) uzm))ut fhrtR& pumfichtidd) LCll\@‘S)(ESﬁ) 2@(1@71 + Ig 9 gr)( 529 M

m 1H, 3.20 (m 1 H, 3.90 (d, 1H), 4.51
+HY, 34(WﬁHFN2)4 55 (s, 2H), 7.29 (d, 2H), 7.55 (d, 2H)
ppm  LC-MS (ESI) 545 (M + H+ - Boc), 645(M+H) 667

(M+ Na+), 683 (M+ ki). 25 1.11 Synthes] 5% 7
l.ln Svnﬂlr%als onompsusd)b}tmea sﬁlu‘@mﬁ&mgpqm (12 g(%émggo mole) in

o 0 L7 b BT BN g5 s

0.155 mn&gg)ae[hld%@@m)g 0.T5FemaRAS! IThB niikturethes mlatalrsﬂ iWap em“rffdo&t

onal '5 mn then the m xture S ncent
room tempesanes $ort bh.gThemixiarerwasicaneesirptsd 7gd ?%W%‘E)‘Fﬁ"%%(j é‘g

Hzo/cmﬁg/ﬁﬁt(ﬁl Yhiscp ARy E;ﬁ% ﬂé%bgﬁ?ﬁ(?reﬁe? porvsl B, ;m yelIbuEGERas

couected%@ ﬂtrla%ran (3538, W3 00T NOES (ﬁagqm)ra me)o;am); 3709, )13{314
hesi s of Conmpound 12b. To . a s en ? ?la{ %urﬁil)

(m, 26D, TB3(B01Hy 319, 67 hﬁ@llém aﬁwtﬂqu;‘%ﬁr&g?g P T R

7.20 (dd, 5{@%@@ (@Eir ecan&ﬂﬁi (1PD} 1.2 dsi 1), 11178 (s, 1H) ppm; LC-

an sol uti on) The reaction
MS (ESIN49G (vie- Mas CH 51&(@«11#%0 addl tional 5 mn then the

m xture was concentrated to dryness to give the title
compound as yel low solid (33 ng, 100% which 5 was

S {%ggﬁ@m t £ty 11b (atthg0.038¢) WMDOMF
1.1o0 SVIllJf Dﬁls mit18E. %tar%)@}ﬁhoﬁ@ o pgﬁlhk? 34(5_125151“%'_“}{%) >
(2 mL) Wd’ﬂe S&d&dfﬁe@ &n@thy@;mpwﬁ@xy}gbenzpﬁngn sthoxghe apid HBr salt'(
mg, 0.074g d@aol@?ar}gﬁs %argogrgrhlde (QZ%g”HBlo?é/g’ &o4, %%%m%]k) VBl
reaction ﬁuhglréngﬂtﬁyédaamm ehfperan)re ferzzolf uAfier Blirtiohdig/filtate was

e o0 T8 Al N, 20 s i
was placteﬁgl?frgg%teg 3f1’(l)rT% )I/:EHOWE% H‘v%lts %Eedé&ﬁc'_%ﬁﬁlﬁ%ﬁﬂﬁ hid @@éd&ﬁ @we

|ssolve

the title éé%ﬁmﬁ{dc(l & mgb 80%). EﬁeMSt(EﬁBé&pl(b(bJe@l i-Br).r5d0 £+ Hok 532 (M +
eIIow solid was collected by filtration (35 ny,
H +2)850/<) "H NVR (CD3CD) 6 2.67 (s, 3H), 3.01 (s, 6H),
3.34 (m 2H), 3.63 (ft, 1H), 3.89 (s, 3H), 3.91 (m
1H), 4.41 (m 3H), 4.54 (m 1H), 4.65 1
I.ip Syhetbsis BACoNPoSA I4:g Tedp suspesgion §f Co nﬁ%@%mglﬁblg riole)

in dlchlgroZn%thane 4 ml_L% 'were addedgﬂ 1tr&ﬁwen91péﬂlor5§5rmate (80 mg, 0.40 mmole)

and triethylamine (56 pL, 0.40 m mole) at —78 °C. The mixture was warmed up to room

temperature slowly and the stirring was continued for additional 30 min. To the reaction
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M5 (ESI) 490 (M+ H+ - d), 526 (M+ H) 1 to Synthesis

of Conpound 13c. To a solution of Conpound 12b (19 ng,
wO2038¥658 n DM (2 nlL) were added PCT/US2006/037793

5- (2-di nmet hyl am no- et hoxy) - benzof ur an- 2- car boxyl i c

aC|d HBr salt (25 20 ng, 0.0775 mmol e) and

bod
O e e

and st1rre(§ 8%&%11!1 THS thdturk ak E@dcemifated el the dsicat ezvas@srlﬁed by flash
concentrated and the residue was diss

chromato gﬁﬁhmmar A Wity 02545 ngptipgol in qw_}‘,lorgm%ape anexB F(églgg the
I
title comgo,up% lglsjzlie Z (ﬂai &1 In&TPS%Z?I{I/M%SI Lﬁjtl }Q@?mc o), %996(3 ),

e ‘conpound

2.97 (s, 3gg 3 1842?%4 (Ilnggx (S92 éﬂCBH)L\/ﬁ ?ﬁﬁgl(nsﬁﬁ) £70 (4, VD, m; (dd,
1ED), 7,110, HD6 G dnaitbr 86 (LaRboLAIL b, (Bt b TBT RGP iardy (ESD

}tﬁ di chl oronet hane (4 nL) were added p-nitrophenyl

710 (M- | oroformate (80 ng, 0.40 mmole) and triethylam ne
(56 L, 0.40 mnole) at -78 C The m xture was war med
up to room 30 tenperature slo and t rl S

L1q. Syniimstsoh Gommonnd Adeir 11 biupesePrAnCoy tpid Sp A Fe 097453

mmole) 1@@085@9@%5@ rﬁ@r @gﬁ%@@&f RRifr6BBenyleilbtifernas (dded.4 m

met hyl et hyl enedi am ne (166 ny
mole) an@ trf@hyTavalne 40 aipd0 dtn rot 50vé) Al QHE.. Thm@lem;@t%ﬁsa\’md up to

. concentrated and the re f
room terrmqtra@wgtag@ ﬁ%ﬁg VBN cgptpqu&i g(gpo% ?ﬁlp I I /R%E f%%s]; %\%ﬁ&ated and
the remd%e | GA \\%1 w;@]%@hﬁ? : %‘vb‘ afelinfefndiie. rhe 1ntérhteﬂﬁtta:waqxhsﬂm¢ived

1009 "H NWVR 8. 1. 45- %47 (m
in dlchlo&hhethaﬁlqu n{Is), and k) theEree@fugn? sc(lgtmrgwyre addady V- 3]3(304N

dlmethyh;th@@ne@ammq@ﬁ;n? b2 4 38&5 aﬂg} %lylgrg%(e Go {r%i()@ mﬂab@e 28 uL)
The mlx‘%xi}_%‘fhtl%/f)%)%m%ﬁ Xva} 1t y%c% a?]tggclﬁg t%%eé%hﬁeodjﬁm%ﬂi ETMBH(IESIG) was
concentratdd ﬁﬁdhﬂiecrasmxie ‘mmmlj'wd by 3{}’1((21@11 ﬁ}gl 8 qplyms vxi@ W@l&lml n
formate g)lfﬁ)rrgll}/g;) (agét(z)ﬂgrtl% a\l\gl{lgntqg gg\g, t?e fi1d EQRBSM las white solid

and triethyl am ne
(31 mg, ézﬂ%hefm-h@s §E3m75m¢m+H56 L) at O T. The mixture was
warired up to roomtenperature and stirring was
cont i nued addi tional 6 h. The solvent was evaporated

1.1r Syah%; [ S5ind48c a5 ag@sﬁgﬁo%lf@oﬁb&ﬁfd 1R (941@ t)Joe mmole)

i nt I ate was di ssol ved
in CH,CY @hhpmeietahaaep ﬁﬁrdpshényahnldotafomﬁaée (dane.i bk @mouft .aaﬁ

dded N-Boc-N, N .15 d h d
trlethylanggrlee @a22ﬂpe|ﬁ) wdpgx}:ﬂ%ﬁgo G 'g]i_lelnxggé& eI E\}ée & lb%r%laewés%ﬁrred at
room te@gﬁﬁ@%for:ig HXE HE ?ﬁ%p&ﬁ_ﬁ%@'v&h@ ‘Ad&@ISNSBdCEN ad- at room

over ni e mxture was concentrated.
dlmethy?é%ﬂyléﬁbﬂldiﬁﬁé cﬂﬂangﬁ(BS(pmmoﬂa) add the sHFm_I(g was eantiguedyioy afditiona

amoni um formate b
50 min. S TP ORI S V@h Foteen éﬂiedgw P Hhsicp? X‘faggggﬁ%%b hd'as
chromatogfa‘iaﬁy 8Rkiida gel with 5% methanol in dichloromethane as eluent to give the title
compound as white solid (28 mg, 83%). LC-MS (ESI) 490, 570, 684 (M + H' - Boc), 784

(M +H", 805 (M +Na"), 722 M + K"
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(31 ny, 54% . LC-MS (ESI) 755 (MtH+) 20 1 1 r

Synt hesi s of Conpound 14c. To a suspension of Conpound
wa3dw70s658y, 0.04 mmole) in CH2CL2 (2 nli) werBCHUS®A6/037793

p- ni trophenyl chloroformate (64 ng, 0.32 mole) and

triethylamne (22 L, 0.16 mmle) at 0 C The reaction

m xt ure thus obtai ned was stirred at roomtenperature
L1s Synfesis of Gompaundiboa: deuunpaind dita (1 g0 aoels) Nagdigsolyead in

trlﬂuorc?agetgd E{HF& &ylhﬁ v Q'ﬁﬁk Rfs s(t%%dg?%ongq é%g}%krg?for%’%‘)gm a%d

vvas con I nue or addi
concentraeatttol dnynem xdduthe prakicc@aeed) t100%e thagnskdtih aexmepdu@dmﬁlrther

) urified by flash chronmatography on silica gel with
purificatjog. R HaHBT et @ tm%sr/emh%ﬂgf’»éé 267 b f 3Hp T 1319
. Y6 RTINS WYL S0 50, B3 4 5 g .5
I A TR GO RO A0 v )
10.61 (kéénb'gaﬂd“ figgwéd%%? 61@(@% rﬁ?l“é?’“@&s dInESO| ved in

trifluoroacetic acid (5 nL) and the m xture was
stirred at roomtenperature for 30 mn and

JMM@&EB&Mr WraguahdSh Imas puepaiuﬂd s (@@ribey] athOe %r

Compoyit (57 an o0 Feicy 5OERR Habatih o 05k N 86 4PL2 88, 10,
3.01 (s, %ﬁ‘% (685%35 311)1) 3%43(83 @}{gSz 4§g')1 2}3} §%3((Bs 311223 7§§1b7s9 Igfa 91 (s,
3H), 3.92Hm, 1H) 51940 (b@,, 2H)1£)57 (s, 68D (417 1 (LbJs4)H) 6.227bddtH), I:Bd)(s, 1H),

7.56 (S,E}LIS’, sfcd 1115') 0147@3,?1@?15%1)@%&@ td ﬁ;g),%éé@og@%&b&s

(M+KY MHH) , 634 (MeNa+) 1.1 It Synthesis of Conpound 15b.
Compound 15b was prepared as descri bed above for 10
Conpound 15a in 100%yield. IHNW (CD3CD) b 2.69 (s,

l.1u S)%l'ﬂgems %E ragr‘x%ﬁ%%dég éﬁﬁo&gﬁgﬁ ) nPreB ed Ja§ gi%:grx?%dzl Abog% 5(88

Compothd7¥pa(ibh$00%Hijeld 3LAIMES(ESI)3HP, 5'3) 824 (M1+ HD1Y22 aM4K|)bs,
oH), 4.57 (bs, 2H), 4.71 (bs, 1 H), 7.22 (bd, 1H),
7.36 (s, 114), 7.56 (s, 1H), 7.59 (d, 111), 8.04 (bs,

L Ryt P B i

Compourglcl Sad £0 pme@@&éﬂna&mq@sﬁommdda@@%dﬂ ovas adzdmkmmlndlamﬁae 6

P S v e el R
Ether (SQﬁLﬁQﬁ@aﬂdeﬁi t(ﬁthé hﬁxﬁlré@nd DwhitOsdiiredipAastout P s6lRAHO Uk

i n di met hyl forrmm de (200 L) was
solid waédﬂ@gpdtappl @PH?F%P&’ ﬂésl( ¢hromatography on silica gel with dichloromethane,

followed by 1% methanol in dichloromethane, 2% methanol in dichloromethane, 3%

methanol in dichloromethane and finally 4% methanol in dichloromethane as eluent to give
the title compound as a white solid (8.7 mg, 56%). LC-MS (ESI) 470, 1112 (M+H"), 1134
(M +Na"), 1150 (M + K"

1.1w_Synthesis of Compound 16b. To a solution of Compound 15b (5§ mg, 0.0056 mmole)
in DMF (0.35 mL) were added Compound 5 (3.8 mg, 0.0056 mmole) and DIEA (2 uL, 0.011
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L, 0.044 mole). The m xture thus obtained was stirred
at roomtenperature overnight. Ether (5 nlL) was added
W@ 2007k88688 Xt ure and a white solid preci pated oRCT/U$2006/037793
solution. The solid was filtered and purified by
flash chromat ography on silica gel wth
di chl or onet hane, followed by 1% net hanol in
mmole)d Tah o orethhaelkzingdsvas stirsesoit r@(rm @ﬁr@wm@rfelt hhndhe guxtps

wescoRARDOL L L SHERTL R A A i AP0

10% meligand] MHiéi2ordalettné 8s dlubi.to gﬁz%the thiﬁ-dvﬁ;(oﬁﬁa hs Amld BLig,
(M:HH), 1134 %M + Na+), 1150 ((M + K) 1.1w Synthesis

45%). ToE-NES HBTUARD, 58B, 1169 (W $aT bt 11288 U+ ound 15b (5 nm,
0.0056 nmmole) 30 in DMF (0.35 nL) were added Conpound
5 (3.8 ng, 0.0056 mvle) and DIEA (2 L, 0.011 133 WO

1.1x_Sy2fidis @3 85apotied 1 &osszco&ﬁp@mma waspmHpeed af Hescribed alvoye for

t hus obt ai ned S t 0 er.at r. 5uh.
Comporel 6 RoOQYeY Clind. (oS E A0e7Grid 1 A0 Bt 4o (e R
purified by flash chromat ography on silica gel wth
10% met hanol in dichloronethane as eluent to give the
1.1y Synitlidsis of @mnmunmd h@ al sobolutigBofiipmpaiBdyl 6a (&7 wEg, QSR ymmole)
526, 1208
in dimebREaTde ST AP RU R IR dTofedorfipw Hheguixure
thus ob@ﬁleg &S KIiREPRR0 Enhies at ooMRONptathed The s808atywet eemoved on
Ms (ESI) 490, 570, 1212 (M + H+), 1250 (M + K+)
the rotoyap ynéyplae the pighomepwuder BT 4. Tté reél@@l%ﬂsr%‘?? y in'the

mmlmagorggltlrﬁ %? F%ﬁ%ﬁéﬁ%%ﬁ&l{%& 88 E’??Was X g Iﬁ%{éf?sl a d to the so&u‘uon a

white SGIIch)rashréd ot fpolutioanvhidihwanfiltdred eff ahd dlsecb@ft’bmge% 8. MS
rred for 20 m nut t 0 enperature. The
(ES) 4790’3%%@\4@0@9}%%\7&8?5!(1 St(h/g“{l%i)'ovap, and pl aced on
the high vacuumfor 1.5 h. The residue was take up in

the m nimal anmount of dichl oronethane (100 L) and
1.1z Symtheaiverf Compoyndvh#b. adompourtdrd bswasurénancd as deggiitied abeyd for

+~filtered off and
Compoghd B ‘(‘69%7%%, 3%%3 W&fs@% )470, 890.1 (MrHH),
912 (M + Na+), 928 (M+ K+). 1.1 z Synthesis of
Compound 17b. Conpound 17b was prepared as descri bed
1.1aa Syithesis phEompp Copapquad dZ044ps pregared es %0{%{ gbayg for
0 J. (;qugound 17c. Conpound
COmpoﬁ cfz/\a}a'_péqgérﬁe%‘glgde %%Eg?h@lsmbov for Conmpound 17a
in 95%yvyi el d. LC—I\/S(ESI) 1015 (M + H) 1.1 bb

Lt SHOME T SRR 15810 el 99,0 3Rl

and COIQIR ftp@(!ilﬁ)n | MogK &%&S)QH%idﬁﬁﬂsmét%aﬁ@{)l MBpwadstRrdiifone

ort| nmol €) fol |l owed by
portiondyBEPBSmELA. ﬁ@”l alm(ﬂl@ f@HO\M)d bdeiﬁopropylethylamme (1 pL). The

mixture thus obtained was stirred overnight at room temperature. The solvents were

removed on the rotovap. The residue was purified by Prep HPLC to yield a beige solid (2.6
mg, 38.7%). MS (ES) 470, 1431 (M + H"), 1453 (M +Na"), 1469 (M + K)
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m xture thus obtained was stirred overni ght at room
tenperature. The solvents were renoved on the

WO 2100038858 The resi due was purified by Prep HPLET/US2006/037793
yield a beige solid (2.6 ng, 3 8.7%. M (ES) 470,
1431 (M + H+), 1453 (M + Na+) 1469 (M + K) 134 WO

Llcc sf@&%é/@ et N R R L I &Coég}ouﬁ‘d 19 %g?@% 0@hs

i d%dﬁﬁ@ keh smetﬁaﬁmomﬁckﬁoﬂomeﬂf%wmobmglwdm added HBTU
mme e)ag1I o ronmet hane (400 L) were added HBTU (9 ny, 0.0046

(9 mg, 0.0048 m)noilﬂjdmﬂ)ID}B\A((l Aqull, 0. @%M@okﬁmﬂ@) mixpwre thsxabtpieed was

t hus obt ai ned was rr room t
simed o Sy e e b PR SRS v
purified (‘ﬁ@sc‘enﬁ ﬂ?lrs#fa'ra(tiv%qﬁqm S IORhePAfAbhive folh&le Whd Beeldhinilé as

mmoni'um formate and acetonitrile as eluent to

[
eluent totghe the tille conppudrad aaoildh 1ang, 30%)1 LgMSIESH)) 49005 1488 (M
+ , 526, 1488 (M + H), 1527 (M+rK) 1 1 dd
+H)’15§5§M@i§q§ of Conpound 18c. To a solution of Conpound
17c¢c (6.5 ng, 0.0065 10 mmol e) and the Corrpound 3 (5.5
ng, 0.0097 nmole) in 5% nmethapnagl in r.o
1.1dd Smhesismﬂcméﬂﬁ@dmawuvsn? G@mp‘@l‘%o@g (gﬂﬁ‘ll h@ﬁg

mmole) %Bftﬁ? ?gamo{md 59 éd b'?)Og‘/-” hﬁ'ﬂole) ihhe; H?eﬂfa%ﬁnﬁimﬂioromethane

WwWas S 1'rr roomt enper ature overni ht
(0.5 mL)yRo€re 26Ha0BTWAS.7 rﬁg,dp@ﬁ%tmnho@h dnd PEEA €S Adde %@4 m mole).

et s e RS ™

evaporat&% %Jéc?m%ﬁ?}é 11@1@(1 "35/ |ﬂa§1{’fc}§fgi61a’ég)%l+%£hy |@>§:si2l§zasy @Eit \ﬁESB()) %

methanoirit dholuiotom@pyhafnelas dluomatp gjsi the t;am@mmqmg apapeildd me R LC-

s eSS i QPR EERREED, 0o, 200" 200

=C NHNANHNH" O0O0 1 BNHN- NOXZ OHO HO O H2N
0 CO2Me,Br NH CO2MeiBr 10113 H

1.2 Synthesis methodology for duocarmycin-containing_peptide linker without self-

immolative spacer
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NH NO2 OM\H N NH2 HON'"Fhnoc 0 O OD N0 0// O EH ~N

~ ! N~ H2N,,r0 H2ZNWfO NH |INH CO2Me.Br COZM'Br 0 O H
wORboR0dd28 H N, F ONH NH N Froc NN O 0O O PCDUS2006/037793
N pO O 2ZNNfO NH CO2Me'Br 0 OGO HNNHNN

~p~--O VN~ ~N) p ONN-/ 1.2a Reaction A: To a

suspen3|(9)q/I gf Alkylating core 7 ng.ish 2L of Ethyl

oozwté\ceta SJoass d \, sl ow eam of dry HBr gas
tidw Félszaxfor Ich_tagke,
P OXi e’h% 15 /i nutes. The )emf\/@/:ure vvas
c

oncenttat ed and dried over ni gpﬁ unfder® hi gh th

1.2b Reactl on B: To a suspe@@/e@n of the brono l*hyl
6“8’ conpound prepared i h=§t A 10 in DW Added
NH 10rrg, 54n1VbI es) “@1‘ -N Ni nzof% Fmoc
CI o (12nm, )Qo ) and al 1% );[(

%tlroP 6 hours To thls reactlon m xt ur e—was=—then—
added et hyl acetate a);'t‘ brine. The conbi ned orgam c
Iayers wer e c&mcgntrat ed after three extracti on§'2\7\fth

et hyl acetate. \}Kndfllterd over sili | usin

I\é%%léDCM wi th ifhcreasi ng /G@M&e k
NH’/EQ H i F o )k\/\/NHZ

N ~Fmoc Q
Q N N)‘I
ST QNM
CO,Me.Br
: ?f ”I“b Satatat
e
(

1.2a Reaction A: To a suspension of Alkylating core 7 mg in 2mL of Ethyl Acetate was

5  passed a slow stream of dry HBr gas until a clear solution is formed which took

approximately 15 minutes. The reaction mixture was concentrated and dried overnight under

high vacuum.

1.2b Reaction B: To a suspension of the bromo methyl seco compound prepared in step A

10 in DMF was added EDC (10mg, 0.054mMoles) and 5-Nitro benzofuran carboxylic acid
(12mg, 0.054 mMoles) and allowed to stir for 6 hours. To this reaction mixture was then
added ethyl acetate and brine. The combined organic layers were concentrated after three
extractions with ethyl acetate. And filterd over silica gel using MeOH/DCM with increasing
amounts of MeOH The product was confirmed by Mass Spec, M+1 = 530

15
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anmounts of MeCH The product was confirnmed by Mass
Spec, Mtl = 530 15 136 WD 2007/ 038658
w06/ 037793 1, 2c Reaction C. The 4' - O-P@EES2006/037793
prot ected using nethyl pipirazine carbonyl chloride
(11 ng, 0.054 mwbles) in 2nL DCM 200 L Allyl al cohol

and pyridi ngSqSZl L) for 2 hours, ~The product was
Llc_Ki@erLéé d sy <H iwes Prpsectedoisingrmethylorirazimesganyonathehloride (11
L ’ = A .
e 00RO Y, DERE DRSS, RS B0 TR S0

The prodverwBgutificd by BXiivh kel@dlnzi dhrombideraphQ alSldehtifiediBy Mass Spec,

MS+1—. utes. The product was filtered and the filtrate
To¥tentrated and dried under hi gh vacuum The product
was confirmed by nmass spec analysis M5+l = and
carried out to the next step w thout further

1.2d Reagtion De Rddantion of NitResr®Rgawds dome By hjdogenslysistovenP&€ in

o R SEORGAA LB S Aok e W e
concentidd zﬁﬁi)drlédﬁmﬂ@ﬁlﬂtgﬁ iduui, Thé!p®dWeSwasdohtifBéh l.f)yo%la%s%pec

m nutes until all the acid dissolved. 15 ng,

analysisfdSed =gmdrpmidmes eibe aext stepavithest fusther pwificatisn.ur e was
stirred in the dark overnight. The reaction mxture
was then 15 concentrated, rinsed with diethyl ether
1.2¢ Reaotibrt Be Toesdotitdnwi ab@ierdofipetind§l 8hgy 01038 niNielss) iPMVFOH/DCM
' LC to give ths pr,odt;ct whi ch was identified by Mass
(2:1, 3 rafag pdied FingpaValiCiginling @28 .06 males) thecesubiemminhg ras
: - Si r
e (1 A RS, 4008 o) 99, VD AL S FEDLILS
and the reagtior wixtas Wasl stiowe ¢h thy daiknsiengglttiEhe 28ctanlmidture siaslthen

concenttfd it @I o BT Eer MR o 198 1S REREDY G Pge Brep
HPLC t6 elwetth@proahicttwigich wesidenimel vy VEMSHed M+ k) 193 .epared in
step F was added Mal - (PEG 4- NHS-ester (20 ng) and the

reaction mxture stirred for 1 hr. 25 Concentration

o e B3R ARSI TR, SRt
mL DMAlfky | Giimges Goagenationoias raaotidd i trebyasfalisy &g criddhiglthe

7, 2178, NtNa = 1300 and MrK = 1316 13 Synt hesi s of
solid regiygy Vi etk ettt é’ﬁ?‘l%ﬁh&vé%c%gffﬁedlr@bb{w% PR, NS+ig= 880 and
M+K=919

1.2g Reaction G: To a solution of the free amine in DMF (1.5 mL) prepared in step F was
added Mal-(PEG)4s-NHS-ester ( 20 mg) and the reaction mixture stirred for 1 hr.

Concentration followed by purification reverse phase Prep HPLC gave 2.8 mg of (11 %
overall yield, beginning from Alkylating core) which was confirmed by mass spec MS+1 =
2178, M+Na = 1300 and M+K = 1316

1.3 Synthesis of Peptide Linker conjugated with Tubulysine A
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137 WO 2007/ 038658 PCT/ US2006/ 037793 0 K2C&B I/ OH O
BocHN- ~Br + H2NOk J~OxN-~, N~Ck DMF, 1000C H 17-1

wo TG 0 HO H O DI PEA ~HH 0 ~NNHONNCH H2PCTOHS2006/037793
H , MAL-dPEGA-NHS The |igand can be linked to PEG and
peptide linker by the synthesis shown. 5 138 WO
2007/ 038658 PCT/ U82006/(g)3779|3<|zgé. PNP- OCCOCl ROI%CO HS O
Et3N, CH2Cl2 HO N N OY YD 0 2. Boc- NP NH ROOC
H2 0 H SogHMN-& ’Esoc*-"zﬁi(a)7oj\9 ey %delcl\ll)(ﬁ@%ggé*@)ﬁ N O
0S1. TFA 0\ DCM TEA H2N-0 N02 HN 0 HH ROSC 0
Froc-NNICQ, 1 OH/ SOHOO(NNO/\ N I*ilTN\/NCM

0] H O

H 0 H o DIPEA
4 ~NA
0] O H = MAL-dPEG4-NHS VS

The ligand can be linked to PEG and peptide linker by the synthesis shown.

138



0O- O-Ju/\OHO I 1. Dethyl amne 2. DCC/ DI EA

D OO HO H_ VNN-, NNAL OHHZNN\OO 0 4 HHN O O
W@2007/058688 H O H ROOC NN O Nti N, ~ N, (),~ 1 0 H PCBUS2006037793
HOO4 ONOD1HOON NONN O YO 0 The synthesis
of internediates and |igand-drug conjugate having a
peptide |inker where the 5 drug is Tubulysine Ais
shown her&gﬁ\a‘éove Thi s basic ggggg%nay be used with
RE¥AN dr ugs© 139, WO 2007/ 038658 - 'Us2006/ 037793

1. 4a Sy §1e3|§ @egtl de- | i nkégN.CoeGlugate 111 CO2M Cl

TJ-‘I%;/ N., O HN Q2 i O O NH NO2
. NJLD©

0 _N) Dght-RALG H2 CCORMeCL
CO2MeC) |

HO

ROOC

H\I\T Boc—N\/\NJK “f )‘\L)

1. TFA
DCM, TEA

HoN._O NO,
\

ROOC
Fmoc—N i
H o o N\/\N/”\ 71/[
|

1. Diethyl amine
2. DCC/ DIEA/ DMF

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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o N HN EDC/ 4-N-Boc-Ami no benzoic acid ON NH2 N JxO
NNOOONH.) OO Boo Fnoc-Val-Cit-OH EEDQ TEA O

wWOR047@88658 0- 01 NH C-N N xO | NHtt Otttttt HPAT/NS2004/037793

OO NH''Froc O Piperidine/ Mal ei m de- PEA- NHS est er
OOMHZNO=CI NHOHNIT f 0 NJ xQ~V\NN-~NO 5
0/ QN- Q0 0 VN~ 1t OH 111 10 140 WO 2007/ 038658
PCT/ US2006/ 037793 5 1.4b Synthesis of peptide-Ilinker
conjugate 112 C0O2M Cl CO2 SCI HN " NH NO - NvN- 0001
rNxO N\ I\I(I.NZ N.J OO HOO O Pd/C, H2 CG2MeCl
cafipep : gate b4 Ani noE dol e- 2-carboxylic O N

COM
N 2 el
Vam | JOL NOy
l/\N r}\[@

NO O
I AN o
Pd/C, H2
CO,;M
= zr%l ) coznfec |
J{l EDC/ 4-N-Boc-Amino benzoic acid J{I NH2
e SRS €aY,

N AN ¢

Boc

l Fmoc-Val-Cit-OH/EEDQ/TEA

l Piperidine/Maleimide-PEG4-NHS ester

Q o
o “zN?jH
OHN s /(
N0 N 0 0 HN< N
oo, ity
dE N

10

140



k 1 / acid/EDCTEATr NxO - N\ 0 0 O ~N~- O NI\/ I/\
NNJ 2. TFA O O Fnoc-Val -Cit-OH EEDQ TEA 1y H2N. ~0
WORNWOORIE OH O HHOGCS. NI HN N NL( N~N FrnocPCT/BSN0©037793
N\/ I / 0 H O Piperidine/ Mal ei m de- PEG4- NHS est er
HON.fO NH C02Me Q -1 r-\0_1-0\ N~ if HNOHNN
N4 ON C1LOI NNNI\V/ I/ OHO 0010 15 141
WD 2007/ 038658 PCT/ US2006/ 037793 5 1,4c Synthesis of
pepti de-1inker conjugate 113 0 01 HZN O HOOC = H2N O

5 1.4b Synthesis of peptide-linker conjugate 112

_coaMe,
COMe -
=cl o HNK NO,
=\ — N-coc X N

N"O

Ve N do
HO 0]

Pd/C, H2

CO,Me
COZMeCI N ~C|
5{N i O H Ny, 1 T-Amino-1 H-indole-2-carboxylic d NH;
¢ HN N 2 acid/EDCITEA (‘Nko »\[_Q
(N0 3\[—@ \ - e [

2. TFA o ©

l Fmoc-Val-Cit-OH/EEDQ/TEA

HZN\(
COZMGCI H
Cy N N\(‘N Fmoc
e »IQ
N
l Piperidine/Maleimide-PEG4-NHS ester
HzNYO
NH
CO,Me /( 0,
NA T o H_ZSK Q HN Q
6—! HN N N\‘(\N P~ o/ -
(\N/U\O N)IQ | o H 0
N d o
10
15
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10

0O NHZO HOO00O0 HO/ NO ~//~~0 H 0O HZN
Fnoc-Val -Cit-O/EDC/ TEA HN HOHO0 Fnoc ®» HONO HN
WO 200M838688 O HO 1( NY N
/| N-yNOMiBr 001 J4H HZNyO HN O/ N N-. OPN AN
NOOOOP. HHOOHHSOO\ uNNNH Oly 0o
H 0 10 113 142 WD 2007/ 038658 PCT/ US2006/ 037793
EXAMPLE 2: Synthesis of 6-Menbered Hydrazi ne Linker
Conjugates 2.1 Synthesis of a 6-Menbered gein-di net hyl
hydrazi ne |inker conjugated to a duocarmycin

1.4¢ Synthesis of peptide-linker conjugate 113

HaN
HOOC

0
AR T, ™08 ﬂ’:
:;—k}{ﬁs N)XOIIJ e —— NI )'YO
HO N N Ny AL N N
o \?)/lo Hb HO X '\I\?O/lo HKLJ

1. Piperidine

z go ﬁ\[/\ M Br
O N~
(] \/\(])/ 4 H

0 . ol/,y
g\/\rn\{/\oh/u‘ ’\/Hz N OHO\NO \(\g:
H “st N“Y 24
Ho-{ :5 Y N\?&O ”‘KLJ
(o]

113
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derivative cytotoxin 5 2.1a Synthesis Schene for

Conmpound 109 CPI, HOAt ,N H MeOH HN H Cbz OH Cbz
WORM7BaESSN- N-Boc N -nethyl | | Boc hydrazi nepdDVS008037793

0OC HNI ~- 0- 0OO0ON\/ 00O/ (PNPC1918)

cCl HNI ~ N2 HHOOBoc-NNN TEA N DCMI 0 O 109

o2 Ve CoZl\/te -a - . C II\IIHO\/EOEH_OVB Boc N N

00O O 109 110 10 2.1 b Synthesis of Conpound 110 To
a suspension of Cbz-dinethyl alanine (1 g, 3.98
2.1 Syniitddised h 6-Medberdd gafn-datiat hydrezind Bnleaichnjugatpd tosd diwogarmycin

. ..was added HOAT (catalytic, 0.25 equival ents), D PEA
derlvatlvewv&ow 16

5
2.1a Synthesis Scheme for Compound 109
9 | 9 9
N H MeOH H
Chz )%J\OH CPL, Hoat Cbz/N)%J\N—N—Boc et HN)%j\N—N“BOC
N'-methyl | |
Boc hydrazine 107 108
> O\
N
/
(PNPC-1918)
NO AN
2 HH O O
Boc—N-—N )\\
TEA N
DCM l
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-
15 bath temperature was added HOAT (catalytic, 0.25 equivalents), DIPEA (2.8 mL, 16
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143 WD 2007/ 038658 PCT/ US2006/ 037793 mmol es) fol | owed
by 2-chl oro-1, 3-di net hyl i m dazol i di ni um

wheooafsssss ophosphate (CIP) (1.2 g, 4.4 nmol espCT/UB2006/037793
this reaction m xture was then added Boc- NN(Me) (643
noles, 4.4 moles). The reaction m xture was al |l owed
to stir overnight at roomtenperature. To the

mmole&)é@&w@bwﬁ-ﬁhm@lﬁsd@@ﬂwummz@adémvm kexgBperolasphate (CIP) (1.2
o 44 {00 Tah R AR IELER b B BRE NS RE R rieas

er an

mmole§O Mt reddtiod meadicndy dtianbd aodtie oﬁzainigbmﬁobm teRiperatiagal e the
The organi ¢ phase. was then concent]bate and purified

reactlorbyn@me g 5dd§é|10 CBICiHA aGi splutipn (88 43 gansaxgaﬁ?tﬁ@vv&h De@l}ﬁlyﬁhe
organicHhELAL S Wﬁbh@? fgle\)@at&oang'tl){e% Vgiﬁpmfﬂﬁateé%8f g% d 107

Ich rdenti mass spec NH4 +=
sodlumBERrbofrzhte fCaveprgt wattt apging e prgmm rlesowasl they coaxteatryﬂﬁd and

o B el e S Btk o
mg, 57%'%1&911)8 vibéh fHénu@edlbmb?ds% de M1 Z THo JAGNweis1, Bdged
drop wi se a solution of Corrpound 108 (60 nu, O 25

e Cbe prqtq:ptmmgr@fp Deveaated b}ecarcaéﬁtm hyshogamatieninsng8d/C in

St for | the starting
veoH . eif Fab Rl 1oiBi S E ekt by B on i xt ur 6 was
ffb|ats@h@16ntohl’fwm-lal $ (larthg,s0.1 ngAoclgd)lin Ranl DMt hdded drop
, concentrated and purified 15 by reverse phase Prep
wise a gqbytiontof Gempouad 2 0860 lone.dotipametes) b mipief DM gnd the reaction

mixturd \gg%fofv&eﬁqo Qt{ %{?si%ayssﬁ?gﬂ ngs}?ftn{%"lrgat%ﬁ%q?a@ecﬂgzagb@ﬁéd Ofhe

done w't m nut es
reaction m1>gu1‘eem(§cfmmmm(ﬂrolﬂgﬁ a shibre smca)ghl pbd wad thedenhéehiretd liyd purified

by revege—piegﬁ%%ﬂg%%%_:g?égﬂ)% %yggél f, orr%&ggléﬁ/égfiigﬁwas i@n@'ﬁeé)by Mass
Spec MH & 10 BocDEprofbeSH b Mpbuad M0S wayBod¥ With ure TFA for 20

minutes to give Compound 110. The product was identified by Mass Spec, M+1 = 640.
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co2Mvke C ONOOOOWH I Owv ~~ phi ~~ phi | N~ O
NNNON/ O OO0 O 111 2.1 c Synthesis of Conpound
wQa17538bke Mal - PEGA- Acet ophenone and conpound BADUSBNg037793

. 005 nmol es) were conbined concentrated and dried
over ni ght under high vacuum To this m xture was added

a 1 n of 5 %acetic acid O|L¢6 n prepared a day
earlier and dried over nole /des The

formati on of hydrazone wasngonpl ete in Iess then an

hour. After which theyr t Xy ure 2
concentration and »'TL\/\OQE ]F se e Prep HPLC
(anmoni umforrrate Ph 7) to 10 ginel 238y of
o conpound 111 (60 @6y|eld) T prducP was identified
by Mass Spec, N5+ = 1129, NH4 = 1146 and MtK =
)J\®28 2.2 Synt heﬁﬁ a gemdi et hyl 6- menber ed
zin ker ted to bules c¢ otoxin 15
1456 58 pc% %% 3 ~OROCC 0 N ~~S
NO \HOn N~ NNNO-Y'0H 0 1. PNP-OCOCI 2. Et3N,

CH2ClI 2 BotHN'NNH 1 0 ROOC 0 0 H/ O BocHN'NNKO No N
N N N

o R 0 o ~_O o
o |
(0]

111

2.1¢ Synthesis of Compound 111

The Mal-PEG4-Acetophenone and compound 110 (3mg, .005 mmoles) were
combined concentrated and dried overnight under high vacuum. To this mixture was added a
1 mL of 5 % acetic acid solution prepared a day earlier and dried over molecular sieves. The
formation of hydrazone was complete in less then an hour. After which the reaction mixture
was concentration and purified by reverse phase Prep HPLC (ammonium formate Ph = 7) to
give 2.8 mg of compound 111 (60 % yield). The product was identified by Mass Spec,
MS+1=1129, M+ NHy = 1146 and M+K = 1168

2.2 Synthesis of a gem-dimethyl 6-membered hydrazine linker conjugated to a tubulysin
cytotoxin
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01-Y" /\OH1l. TFA O1~ O 2. 10% AcOH CH2CI2 HO O

4 0 nolecular sieves 0 4 0 ROOC O H/ S ONNNON
wORN7/0365$O 1/ 0 O~0 /\OH 04 0 OO0 O N CH2C2IZHR2bE2037793
DCC, DVAP, CH2CI2 0 0 ROOC O 0 OH,SONANNN
N-CH2CH2ZCH2ZNH Ov / N OO0/\ 0 ~0/\0Oi /4 -00 OO
Sim |l ar nethodol ogy as shogvnln Exanple 2.1 can be

applied for the synth of a 5 gem nal dinethyl
6- menber ed hysdca |ne [ r conplexed with a drug such
as tubul yS| n A vvn Yynthesis of a hydrazine

anal og 10 146 WO
co2Me COZMeBr 2

i nker co
2007/ 0386 US.QO 6/®3 7 3H
-Br NH _ NH A B NH / "NHOI NHONHDO

1. PNP-OCOCI | 2. N\ﬂ><
BocHN"
EtsN, CHoCly| —° dNH

ROOC
l O |
N
BocHN" Nj,>< N%
\ro O H
o)

1 TFA, Q/L
2. 10% AGOH/CH,Cly HOWOWO

molecular sieves

ROOC} ; )‘f
QN—CHZCHZCHZNHZJ DCC, DMAP, CH,Cl,

o]

ROOC
0 f @] QEN )‘f
[‘gN—CHQCHZCHZNH\ Lo /©/KN,NTO‘><I\I/U\O 71/[)\/;& k@
o o 4

HO

Similar methodology as shown in Example 2.1 can be applied for the synthesis of a
5  geminal dimethyl 6-membered hydrazine linker complexed with a drug such as tubulysin A

is shown.

2.3 Synthesis of a hydrazine linker conjugated to a duocarmycin analog

10
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COzMe Br 0~ NOO~~0C 10HNO ~-NXOHZNOO OO

INO CZwP,.Br 0 HN 0--1 -~ 0 HN-'" - NOO NHN
w@2@7mBes8 O / d To a solution of the bronp P&EL/ig1006/037793

seco compound (0.074 mwles) in 3 nL DMV was added

the 5-actyl indole-2-carboxylate (30 ng, 0.15 nwl es)

and EDC (28 ng, \0.15 5 mwbles) and the resulting

Pdfre was stir g°o$§rn|ght % ion mxture

Loncenfrat d Spurifigd byws] gel o c
tography 5% MeOH™ n N gl xe mg (74
0% |§I d) of product which was cowfirme SS spec
M+l = 523. To a solution of the conpouhd Syt heS| zed
in shep . C in5 n DCM and 300 L allyl alcoh

@éﬁ hyl pi perazi ne carbonyl chloride % h?\ rTg, 0. 11
and ridine ac 1 Xxture
N oom t aNpler JeWo S u{ls_o c

NC@ncen fol | ot by purification by%ilica gel
~/ chr omat ography using 5 % MeOH/ DCM as el uant gave . 48
nmg of the desired product (73 %yield). The product
was confirnmed by Mass Spec. Mtl = 650. A so j on of
t he above conmpound (8.2 ng, 0.012 mmol es) and | - PEA
15 hydrazi neomgss % acel,| 479 n anhydpe DCI\ﬂ was
stirred at=XKoom tenperature for 20 m nutesofoll owed
by evaporNéi @ Of So s and Reverse phase Prep HPLC

usi ng
NQ

/

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
5 mMoles) 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
10 44 uL. 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-PEG;-
15 hydrazine in 5 % acetic acid in anhydrous DCM was stirred at room temperature for 20
minutes followed by evaporation of Solvents and Reverse phase Prep HPLC using
acetonitrile and ammonium formate buffered aqueous phase gave 2.5 mg of the desired final

product which was confirmed by mass Spec, M+1 = 1063
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acetonitrile and anmoni um f ormat e buffered aqueous
phase gave 2.5 ng of the desired final product which
Mt = 1063 147 WOPCT/US2006/037793

worw® 7088868 r ned by mass Spec,
2007/ 038658 PCT/ US2006/ 037793 2. 4a Rate of
6- menber ed hydrazi ne |inker

cyclization of a dinethyl
A duocarnyci n anal og conjugated to a dinethyl
5 incubated in buffer

6- menber ed hydrazi ne |inker was
and the gener tion of cyclized
. F F=the hydrazine

ther eby reI easi ng free duocarnycin anal 0g, was
S--d N N M ni nal

l'i nker,
assessed over tinme. C02Me CO2Me C
/é;d@pq:amwl@ranalpg epnjapatdl fo g dimethy] frmegpberedihysliazieg linfenwas

5 mcubate% bhlffler at \P{Jﬁ th/goro 4%30)1/1{: gdglla O%@neg%ca% oq cl(%gcei 8 d?‘CEjre%l%/ltel?g
from cy@dkzakion b thathypidzife dinker] theiebatrélogsindirse dukcamnsfcin analog, was
6- menber ed hydrazine linker exhibits a relatively slow

assessed Qiea tigie: cyclization. 15 2.4b Rate of cyclization of a
Q@& MyCci n

gemdi metggll 6- menber ed hydrazi ne |inker
analo_nju gated to a gemdinethyl 6-me a i
Wamhalictzetbadied | N buffg
ngy from

hydr agi ng Ilmker
| andot he”geme at|onzﬁﬁm@VE+Wﬁ%drpdpduct ,
O#L'L 2y nOf the hydrazi ne'llnke\lﬂ/\lNe reNeasin OMe
~anglogg was assesded | 20 overﬂ%ﬁéjjj/
0

N—N
mee duocar nyc
Rapi d Cyclization HZN.N O

10 .
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

1S
A duocarmycin analog conjugated to a gem-dimethyl 6-membered hydrazine linker

was incubated in buffer at pH 7.4 and the generation of cyclized product resulting from
cyclization of the hydrazine linker, thereby releasing free duocarmycin analog, was assessed

20  over time.
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INO NOw oM 0 0 Ol 148 W 2007/ 038658
PCT/ US2006/ 037793 W th the 6-nenbered gem di net hyl

WO 200088658 he cycli zation reaction was quite rapé™pUsS2006/037793
proceeding to conpletion within a few m nutes. Thus,
the rate of cyclization for the germm dinethyl
6- nenber ed hydrazine |inker proceeded at a nuch faster
rate than that of the 6- 5 nenbered |inker that did

il B dyeral st el TR B Feton Hasquite repic
proceeda)'%]t?%ﬁﬁnlé@ﬁh%viﬂﬁﬁ hedphdaitest AhuS;ARPNEE Aclightioh @orGhd gem-

' -~N Cbz HO-COH SOCI 2, THF, rel ux h HO-Cl THF,
dimethy 6;m@oberphhysirazing liskse prageeded atp puslofyster ratpithanitatok the Gy

s e IR B B TP e S

40 PSI H H30 mn 23 O-C HNI _ O OOONDO
SCI OOON . ) .
EXAMPLE 3: Synthesis of 5-Membered Hydrazine Linker Conjugates

3.1 Synthesis Methodology for Compound 4

10
|
T o o HT/\/ “Cbz
I, THF, 2h
HO)%OH SOCly, relux HOMG
THF, 0°C, 30 min
H
o O I Bocw, . N
0O 0 N
1 SOCI,, THF, relux 2 h o NG
/\/N\Cb — . .
"o T ‘ ! THF, 0YC, 30 min
' 1 TEA
0O 0
e 9 | H,, PdIC |
2 l NH
| N« MN/\/
Boc.. .N N~ " "Cbz Bocw N |
N l MeOH, 40 PS| H
2 30 min 3
(PNPC-1918)

NO,

4
Cbz-DMDA-2,2-Dimethylmalonic acid (1)
15
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30

OO~J 1 \ (PNPC-1918) HN\O/ N NO2 Boc' N~N~ ANA\ i

OO0 4 Coz-DVDA-2,2-Dinethylmalonic acid (1) 15 149
wOD0208866938658 PCT/ US2006/ 037793 To a sol ut i peI/082006/037793

2,2-Dinethyl -mal onic acid (2.0 gm 0.0151 nol es),

Thionyl chloride (1.35 nl, 0.0182 noles) in THE (15

m) in a 25 nL flask equped Wth a stir bar,

tT@mps@tvéltoumé op2.8Haimeshid-maddnieicid 630 &ms 8101 A snckesickhieny!

ehtoref L7 . o5 o3 W IR TRETG S il S ML oL PR Pl S e
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was hegteq tormiiwa Far s (hﬁnn}pole@; (pgm tgepegiurenl hisgeacgopmixtyge \&
ot PR P o DR U VSIS P
(4 ml, 0.028UNndIER) i TOIEIS)mBd0 €xdnd awets edrredvidr (30 B af ﬂ'llS(tCﬁﬁ)el‘ﬂtl)l‘E

ThesoRnreaDRIsg 2 gaNL & Y ela vere ot 5] BT BN o cueed
with D& o% f 239&&1) Dﬂﬂ%%nwlﬁeh RO 1ay“&?b w%fbdex%&%a%ﬁldmﬁham ®x25

, dried over SH, filtered and
ml) ancbtdm cemblmad e@luaons iﬁezcmvene @01drﬁedf(pH<\khWtﬂe cend. a@ ag@ Exiggcted

it 0o S 1, PRI A8 SO T35
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[M+1]'3.0 gm 0.0089 nol es), Thionyl chloride (0.78 m, 0.0
) | in a 50nl 3N RBF equi pped
HPLC %Qetzhlgg g%l’ 3 bar hﬁngééeégaz ure probe, and refl ux
condenser was added a drop of DMF and the reaction
Cbz-DMID@ -0 neDM@shyigfal dike BdcON -thetiRThyldiiteh@n cool ed to room
tenperature. This reaction m xture was then added

@tro%mm&i%nto@ Cﬁnﬁ%‘uﬂ& i R0, Bmswn{wésmhlw EHK)hB@((ﬁ% 3

nmol es) and triefhyl am ne
0.0107 ml@)n THFTEFEm(l)zm anfOmlN BBE egnigiped Wrth @@tlf bacr @mnmﬁure probe,

o e SR e STRY S S B0 S Mpr

hrs the@B6b1EPBGEMh tethpétatufe. VA R actidh BixireWas ﬂieln addb@d@iplvissas a
di ssol ved in Et CAc and pur| fied by colu

solutio pf B%No@ﬁ@pshlgxydz@m@@ Sogngst (i) me %)mnflﬂﬂ@thyh%mn%@ 1gkrf-0215
moles) %’?’T@Iﬁ'(% g’d)o;t ofc %c? Qt{rré%f llor 3R Of'ﬁgjso"f)ve%@vag R dvelBvacuo 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’ -methylhvdrazine (3)

To a solution of Compound 2 (0.5 gm, 0.0011 moles) in MeOH (30 ml) was added
10% Pd/C (15 mg) and the reaction placed on a Parr hydrogenator for 30 minutes. The

catalyst was filtered off and filtrate concentrated in vacuo to a clear oil to yield Compound 3
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by mass spec: niz 465.2 [M+ 1] HPLC retention tine:

3.97 mn (mass spec) DMDA-2,2-Di nethyl mal oni c- Boc
wonRenmesdesd hydrazine (3) 30 To a solution of CeepUs2VA6/@37793
(0.5 gm 0.0011 noles) in MeOH (30 mM) was added 10%

Pd/C (15 ng) and the reaction placed on a Parr

0 oy SRR LS TNUL C TR) LR Kb opER g o 20

(s, 6H),CJ. B¥s, DT} 4.60 (M eH}dl@@r(B@qm* VRGN 00)8 98865857, 3515,
PCT/ US2006/ 037793 o 38 gn) . Product was confirmid by’
35.58, 3\, @741, 4 3)1:11p135.45, 1(7§ 56,15}6)242 45 (s 3H) 2.85
(s, 6H), 3.16 (s, 3H) 4.64 (m 1H) 10.6 (bs, 1H); NWR
(13C, CDC13) 8 24.1, 28.57, 35.15, 35.58, 36.66,
47.01, 48.51, 81.11, 155.17, 173.56, 176.24 5 10
Synt hesis of Conpound 4 To a 15 m RBF equi pped with a
stir bar, was conbi ned Conpound 3 (50 ng, 0.1513
m nol es), PNPC-1918 (20 ng, 0.0315 mmol es) and DCM (5
m ). The solution was stirred for 30 mnutes, then
Synthedis ofe€dmppamidde (25 ulL, 0.1794 mmol es) was added and the
bright yellow 15 solution was stirred for 1 hr. The
50 |aut5|rﬁ>lfRB\E§q1ﬁPﬁé‘cEmth @tsﬁfibarnwymlﬁ&i @ E%VL}IM g@%@}@%w

purified b%/ um_ chr omat og d48 élOO%
mimolesB MR DO (200mg: QDA CommsemancaDCRe GanbofThe whistion 35 biyed

for 30 f@ﬁg@tfé\ﬂ%@hy Jfﬂﬁg@ Lr‘%’t@glr]?tglgon ]@%gwak)s%dggc?ﬁqit%gﬁ;é g@ijyellow
solutiorswaxcstirred@or3l Rr. St Jobstich vads canccafthicd ditlyacio WE a GoMdwgatagd

purifiec 3 #Ahan BRaTRLE U200 0370 1 DABAICHD 10 Yiakd Compound 4
as an oﬁa_v@'i‘t% E@lﬁ%%Z% (8440) AP aubiQehs -t nddtsy (e sHEE 7t 8257 M +

17"

HPLC retention time: 7.65 min (mass spec)

3.2 Synthesis of an antibody-drug conjugate having a 5-membered hvdrazine linker
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NN CH-H3 C02CH3 O/: 0 ON-\ OHNC NpHG®6-6.5 ~
O\ (PEGG4 HBC N O OOOQCCH3 111 CH3 O\ N N CH-H3
woR@7asESH3 O N OHNCl O- O N~ PEG )a H3CEI/US2005/037793
OCH3 ONOI'" HzZ+Cl - S-CH2CH2-C H2-CG- N H Ant i body
Thi s schene denonstrates the conjugation of an
antibody to a linker-drug conplex. 5 These
odologles are wel | known in the pharnaceutifaic’
~Exanpl es of other reactpweo sites includes
FgesGr hal.oasetgmudes with thi ol antieday-1a-d-crganmdy,-su
¢ ols that react with disulfides on a |ligand,
hydrazi des that react with al dehydes and ketongs on a
i gand, and hydroxysucci ni m des, isocynates,
i sot hi ocyanates, and anhydride that react wth |am no
group on a I|Qa1nd 10 EXAMPLE 4: Synthesis of

Di sul fi de@b&r eﬁ,HaLl nker CoHjcugatgs, 152 WO

2007/ 038 CTN PO8779 oﬁf butyl acrlylate O

O obf ;~ Et3N 0 dMsg ,»HNgg c! 66
He O

(PEG)q
f//(o oY
o o OCHg

N
o
T

CH3j
CH H.C
O/®/<\N’NIH3& CH:CH3 8 CO,CH3
7
N oHN
Ty o
(PEG), HsC N
////(C) O =
0]
0. N OCHs3

NH,*Cr
S-CH,CH,-CHy-C-NH-Antibody

This scheme demonstrates the conjugation of an antibody to a linker-drug complex.

5  These methodologies are well known in the pharmaceutical art. Examples of other reactive
sites includes maleimides, haloacetamides with thiols on a ligand, thiols that react with
disulfides on a ligand, hydrazides that react with aldehydes and ketones on a ligand, and
hydroxysuccinimides, isocynates, isothiocyanates, and anhydride that react with amino group
on a ligand. ‘

10
EXAMPLE 4: Synthesis of Disulfide Membered Linker Conjugates
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{ 4 triton B4 CHCI2 4 1 2 NaN3 O N3 PPh3, H20 0
NH2 THE, reflux 0 0 4 THE o HO 4 3 4 Schene 1 0 R1
WOR2007M8658/ SH | aldrithiol-2 MeOH 0 R1L R2 N PCT/US2006/037793
Sa: R1=R2=H ~NH 5b: Rl = H, R2:I\/EOR, R2 NH S 2N
Na(]—|HSSc R,:RZ:I\/E/~ ~HAIl S S reflux /
MeOH 6a: = = H 6b: R1:,R2:l\/b 6c: Rl = R2
R2

Nabu&ce@magozg%) HARERL R H 11) 1.,
Hlo~Jera b g'b [
[OA/}MEO SAt§° O Ove DVAP, CH2CIZ 7% Cﬂ%l =R = H a?vlza

=R =H7b: RlL=H'R =M

NaN4 )(O)OK/\[O/\,}N:S PPhs, H,O /‘(O/toj\/\{o/\}NHz
THF, reflux 4 THF 4
3 4
Scheme 1

Q Ry Re
HO SH

aldrithiol-2
MeOH

O RyRy
HO S’S | N\
Sa:R1=Rp=H =
~_-) ~ - _ ~
/~Ne | NH 5b: Ry =H, R; = Me O RyRy NH
S 2N NaOH | HS 5c: Ry = Ry = Me X s

—— » HO s~

reflux MeOH

6a:R1=Rz=H
6b: Rq = H, Ry = Me
6c:Ry=Ry=Me

AcCl
MeOH

~
1) COCly, EtsN  Rufe W
2, B3
heock e M K s
2) 10, EtsN

OMe DMAP,
CHCl, 7a:Ry=Ry=H
8a: R1 = R2 = H

7h: Ry =H, Ry =Me
8b: Ry =H,Rz=Me 7¢c:R{ =Rz =Me
8c: Ry=Rz=Me

DDT, PBP, pH 7.2

fast cyclization

Scheme 2
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8b: RL=H R =M 7c:c RL=R2 =M 8t R =R =M

DDT, PBP, pH 7.2 CO2Me SCI CONe HN -G Ol ~ HN~ N
wOLdoass8668/cl i zation + OL N1 O N SH Ove HO O kCT/US2086/087793

Ok O 9 10 5 Schenme 2 153 WD 2007/ 038658

PCT/ US2006/ 037793 O R1L R2Z NH Me 4, CH2ClI 2 t-Bu0O H-S/'S

I \ 6b: RL = H R2HGc: RlZRZZI\/EDCCHCBtO/

lla:R1=R2=H 11 b: Rl = H R2 = M DI

6a: Ry =Ra00ld12, E cl cozlve
b R, %Rzﬁ-ﬂ? il ‘ZB”OQ”;&/F% W%'@
6¢c: R1 =Ry, =Me DCC HOBt

11a: R1 = R2 =
11b: Ry =H, R2= Me
1Mc: R =Ry = Me

1)COCly, EtgN, CH,Cly
2)10, Ef3N, DMAP, CH,Cly

COzMe

HN
O

i R Re / OMe
t-BuOm/\/[O\ﬁ\NM
o) aH

12a: R1—R2~
12b: Ry = H, R, = Me
12c: R{=R;=Me

TFA / CH,Cly

CO,Me

—

O R{R, / o
HOW/\/‘O\/}NJ\/Q e
o) 4H

13a: R1 = Rg =

13b: Ry =H, Rz—Me

13c: R{=Ry = Me
N-hydroxysuccinimide, CH,Cly
PS-carbodiimide, PS-DMAP

COQMG

o HN
9 / OMe
Moty
0 © ) 14a: R4 = R2 =

14b: Ry =H, Rz—Me
14c: R4 =Ry = Me
Scheme 3
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t-BULOON) SS0 O OO0 a 12a:R1=R2H 12b: Rl = H R2
=M 12c: RL=R2 = M TFA/ CH2CI2 CO2M r-C O
woRoor/038688 R1L R2 NO O e HO O NS S I\ OO0 M Op@Er/us2006/037793
13a: R1=R2H 13b: R, = H R2 =M 13c: R = R2 = M

N- hydr oxysucci ni m de, CH2CI 2 PS-carbodiim de, PS- DVAP
co2ve .C1 OHNOORLR2NkKkOI NOW 0 0 0 14a:
RL=R Hto 14b: Rq = H R =M 1l4c: RL = R = M

Schene 154 2007/ 038658, PCT/ 0 37793 1
4.1a S;RHRSTOr R ohouit 1 Hot AR SRl EBOLORPE Amofiy fp added
triton B(@0B&oBitiodn Hféﬂ{aﬁ))l 23 nﬂgm mﬁfo'ld) QRAd Berf- ﬂ@t% &Q&ldﬁe'(@ B2 mL,

i n nmethanol, 1. n_, 5 mol e) and tent-b
24 mmole)fpllawed gfiere? rmn Thzmmw wys ﬁ@rqdmr@femeraiwe pivernight.

The m1>;|‘z % \HASXJOHE&t%% n R)agzzro a%d fi’ﬁe SR %S%%ﬁéﬂfﬂ%ﬁer ni ght.

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_Synthesis of Compound 2. To a solution of Compound 1 (1.17 g, 3.6 mmole) in

dichloromethane (10 mL) were added triethylamine (532 pL, 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%). '"H NMR & 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_Synthesis 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 & 1.45 (s, 9H), 2.50 (t, 2H), 3.40 (t,
2H), 3.62-3.73 (m, 16H).

4.1d Synthesis of Compound 4. To a solution of Compound 3 (470 mg, 1.35 mmol) in ether

(5 mL) containing H,O (25 pL) 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,

155



10

15

20

25

30

5 The m xture was concentrated in vacuo and the

residue was purified by flash chromatography on
w@Rirozsegel with 1 % net hanol in di chl or omet haP@r/aS2006/037793

el uent to give the title conpound as an col orl ess oil

(2359, 36% "HNWR 8 1.45 (s, 9H), 2.5 (t, 2H),

10 4. 1b nt hesi s of Compound 2. To
75%). 'BOVHIR RIS 1o, OB o PADML S BE ( I18. SO hiAopll, 536 (o, 215, 1.63-

d . e (10 nmL) were added triethylam ne (532
3.66(mt?51i.%@5§2.d nmet hanesul fonyl chloride (309 L, 4

mmol e). The m xture thus obtained was stirred at room

tenperature overnight. The solvent was evaporated and
Mﬁﬁ@ﬁég@@&@—b@%—p@ pisplegongf - messrPianeRianis griddhy2 sohl 5
mmole)slp Ll figng el IOVMIE,)hW# aé’dg@%laﬂﬂl%l ) n’)gi' hb@@q{f@‘bﬂgn?h@‘ﬁuxt}lre

uent to give t title conpo s an ['ow ol
thus obfalned vgis s89€q at rbénNvRyGathiredBr 8 &purdHThe 2014zsnt(Was eXbf)qrated and

th resiqlg ag i igd b féé)ﬁ%ﬁé@%@g%%hw“ﬁ%a st itye Ehliperefs o
hexane©ds e@%%ggi% the (e R0 on?hdzaré aml 44 gj 98‘?5 hlmMI( 80 8k) 210),

was add sodi um a2|
3.05 (t, aHyt rde(n, HED, bbﬂémneld) 821(8 (waslHr)efI uxed over ni ght The

PR Aot TRRa By ol ST AE! i 1ok 20204 Hecka. 1D,

717 'PH'?Cd?S' thang,agpel uent to give the title
(o O T R | (1,01 9. 90% . 'H NVR 6 1.45

(s 9H) , 250 (t, 2H), 3.40 (t, 2H), 3.62-3.73 (m
16H). 25 4.1d Synthesis of Conpound 4. To a solution

4.1f SyatheSioapoum@ownd 679 Maghyl besftiin@luni DRl eg, 3.6 hnidly) was
cont ai_ni ng H20O (25 L) was added trlg)henef16 phosphi ne
dissolvqd3g 2 hrgo I&mmdfﬁme@quew solugipx {1 iBLY M ths PRIz ieRaygred for

6 hours 3t 160 ®9H g{]:] a&e LAPE N HE R hRYE ra@fd%?}l%(ag@@h? Qh\fﬁﬂltl Wd

evapor at he resi due was puri
extracterdhmdmhbthgk etbehy Tdna osgdnicclayeyebaswirict overdy aﬁ@uh@tanj' evaporated in

o B0 RS et B4 S5 PR BT PHRHRE s
mole) @%&&Qﬁb@ﬁ@ﬁ@aﬁ%?sas s?%)e@ at rob&nN@Bp@ra%}Dréfﬁ)r(l%ou? Hrhe gl_})u?cﬂre was
concentgit@Bto BYBBS e the 2¢djduelvap putifie Q}qﬂasmdmeng;@gtambs o8 sidita gel

with 1 p%nglﬁn& In %Hahg)(%orge% %lxqu&s)e(l)&n? %&1}/}% %"ﬁg fgglg%{n&) Q§ & }éezlgbvgpﬂ
(482 mgﬂb@%)t ’hH NMR B85 BnRH) Z.98FmvH), &).64 (TN HY, ABYREL 1HY, M (dd,

obt ained was_stirred at roomtenperature for 3 hours.

1H); MSIﬁBS)SZﬂI"r\(é’HtH\MbWe(@W ated and the reS| due was
fied b [ i 3
56 et ngFpetnc 2 KRR 8o 2GR, Eaiin oFG 02 (el 72 (.
1H), 3. 341 (fn{ qmomppgﬁdm)sm%ﬁi hHy, 27 4%4(11;1 1}@8‘2@3 ( §Ml\/ﬁ-ﬁ§) 8
8 48 Compawd 6¢: 'H NMR § 145 (s 6H) 270 s, 2H) 2.93 (s, 3H), 6.62 (m,
2H), 7.24 (m, 1H), 7.51 (m, 1H) ; MS (ES) 272 (M+H"), 294 (M+Na"), 310 (M+K™).

4.1g Synthesis of Compound 7. To a solution of Compound 6a (28 mg, 0.115 mmole) in
anhydrous methanol (1 mL) was added acetyl chloride (13 pL, 0.173 mmole). The mixture

thus obtained was stirred at room temperature overnight. The solvent was evaporated and the
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10 Compound 5b: 1H NVR 8 1.43 (d, 3H), 2.61 (m 1H),
2.76 (m 1H, 3.40 (m 1H), 7.17 (m | H, 7.66 (m
WwWQ@RkHo7/08868% (m 1H). 4. 1f Synthesis of ConpoundP@I/US2006/037793
3- Met hyl benzot hi azoliumiodide (1g, 3.6 mmle) was 15
di ssolved in 2 N sodi um hydroxi de aqueous solution (10
m.) and the m xture was stirred for 6 hours at 100 C
residuetwaspusiSied by iflesh Wr@mawgmphy dn sidikh 9¢1|w>1tka1:0 @ edlepd aoerste in
nto racte t e
nexaned i gl o e RIS e o B G NGBS N 8508
2H), 293/@E9H?t2€}$ agﬂzHéa U@(@GF’I)W@ (rneszmums\@ﬁ ﬂlﬁ@QiOV(%j 2HY ; MS
anol conpound

(ES)2§$dﬂ\’éﬁH\ba%90dMﬁ‘da)ﬂ9é(M'bKure vvas stl rred at room

conberoriteae o ks 17 iatbrads Beriha e 1edos om

1H), 3. @y(rﬁl 16H>)h3 %'7"(9 @?—I)O%@?ﬁ%’zl@ﬁ 796l (hC AHY S 44 (th,t1IRT)!; %Is (ES) 272
i n di chil or onet hane as éluent to give t
(M+H)t|tl e conpound as a yellow oil (482 ng, 559%. H NVR

Ty poqpyte MR | s o TR e o o

3H), 6. @mm}n)w 8B (m, HINNIS 16(nd, 135 VIS (B33Y)286 VAT ,rBOS YMN22), 924
3H, 3.02 (m 25 1H), 3.34 (m 1H), 6.62 (m 2H),
(M+K'5 28 (m 1H), 7.44 (m 1H) ; MBS (ES) 258 (MtH+).
Corrpound 6c: "HNWR 8 1.45 (s, 6H), 2.70 (s, 2H), 2.93
(s, 3H, 6.62 (m 2H), 7.24 (m 1 H, 7.51 (m 1 H ;
4.1h SiBhé¢siES)f Conpdubutt I8+)To QMut(deﬂ&Jﬁ)’npoﬁﬂd)u BM@g 0.493Lmgpole) in

dlchlor%%gtthhes ldn%\gew%@a%cy g pﬁosQBe gagm u{))gglg] %fﬁor?gxﬁqfli gx]gmne

(37 uL V‘@§8 ARG 20RE. Whe%lxﬁlré d&s §t%?t:d|-for @h&\ﬁsTH@Hﬁ}@he Wae

ture ‘thus obtained was stirred at roomtenperature
concentmted ti drbiness Theé theoksidue wegpssed vapat afep dv@nult futtberlBBifi@ion.

PR ERE ARG g by ol g R e ffelpiont s

(35 mga@.878iendld), aEBRNES E%Sm@(ﬂﬁﬂ)tmin@l@ wegs 4dded.t Thé gixture thus
conpound as an oil (24 ng, 83% HNWR 8 2.08 (m

obtainedpyas sprreBat(reom3epperatugsiof pyerpight. Bhermplvest wasyvaperaga! and the

il s s 4o 8 A SRR,

dlchlor8mé.thalib dstklucdtfo gie éie t(tmco&iﬂ))undZasQﬁ },(eﬂow33|rl)(53 g 36%)1 H
NMR & B0 {253 E072. T o0y 508 B b4 G 10 Akiegd > 361630 B 3.63
and 36%?%52 3{?[;'\5'\%%3&11@2%@ 2(%%@{43.’33 8&2%@% Frzfsﬁfga '%:%%m%%s (m,
1H), 4.1¢H)m,; |HYS7.0ES), PHR 7 Nir)1H) 3086-798Ne), SHR2485 () 1HMHbs, 1H),
sonwilshglaca PSS SRS S o, 2 ol on o

Compound 8b: "HNMR & 1.38 (m, 3H), 2.52 (m, 1H), 2.69 (m, 3H), 2.79
(m, 1H), 3.33 (m, 1H), 3.37 (2s, 3H), 3.64 (m, 3H), 3.88 (s, 3H), 3.84-3.90 (m, 1H), 3.93 (2s,
3H), 4.48 (m, 1H), 4.57 (m, 1H), 4.78 (m,1H), 7.06 (m, 1H), 7.12 (m, 1H), 7.26-7.43 (m,
3H), 7.50 (m, 2H), 7.86 (m, 1H), 8.1 (bs, 1H), 8.99, 9.08, 9.13 and 9.22 (4s, 1H) ; MS (ES)
767 (M+H).
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di chl oronet hane (1 nlL) were added tri phosgene (28 ng,

0.093 mmple) and triethylamne (37 L, 0.28 mmmol e) at
wOMo7/0B8s58Ti Xt ure was stirred for 1 hour. The nPRI/USM06/037793

was 15 concentrated to dryness and the resi due was

used in next step without further purification. The

Rt S et R N e e b o
1H), 3. 3(82a31df§939 @s,539, 38R LEA 3WRr(es, a0 eri’7 Fhery, ztsw(@ U393 and 3.94

obt ai ned was ‘stirred at roomtenperature or

(2s, 3Hp¢edr(img AH), 4THe(nsdiH)eh{79 Was 1B Jgbr @, dD ahil (thel H), &Sl disdd

i i34 2 S, A, B PR TR0 eSS B

(M+H"gi ve the title conmpound as an yellow oil (53 ng, 76%.
1IH NWR 8 2.70 (s, 3H), 2.74 (m 2H), 3.06 (m 2H),
3.34 (m 1H), 3.35 and 3.36 (2s, 3H), 3.63 and 3.64

4.1i Sy_%@%sis §§?om§o@gs?%d¥b')ﬂ ’T(?’ag@ %&1 o rﬁgcﬁmg%,}gﬁgi rﬁg)% PBS

buffer s31u@i5n (pHL 712) V‘Bneth&n(ill(BOCIuLlE'Dl) wés 2diled a3 rﬁM so'ﬁi‘ﬂ)o,n 0'1" ]ZSBF (100
(d , 98 and 9.08
uL, 15 ¢qudy.) zm;%n Mqr-ﬁc) the pgogggsmgﬁ lglmreg}jron b I-mﬁpé: 6Tile %Ctéqﬁ underwent

too fast? H%iétig_fb gf?eg %%/{? se(cg ds %ﬁ?eacg;n% E’%%_?'n mélﬁg 8 agg% %Q%ﬁ&éﬁfbt
CompodndB#0 Guadftafinely 1T ﬁé readtiOBintedmediaBHlompoAhd A was tot ptected.

4.57 (m 1H), 4.78 (m | H), 706(m 114), 712(m
1H), 7.26-7.43 (m 3H), 7.50 (m 2H), 7.86 (m 1H),

w1 syt by ot A A0 b

dichlor&nethanen(d ndc) wértlatildd ISCT. (47 n{gyy. 26@ mo?e)ﬁHO@d (3 e, 0.22 manole)

and theggafalpgg%% @grgg,% H%]'g)} ”{gﬁsm? re lguss%p a(ngéd \S;;a:% dtmf?dg'lgroom
temperaﬂﬁ‘x@ o%el%‘?ght ( ?ﬁe s(o'ﬂl'gnt l_\&é!is Q*Sa;(df%t%d aﬂd) tll_lg ﬂssgﬁg (iwa; p%lg&ied By fiBh

m (m
chromagj-g)rgphy ongﬂ(cmgelzwgth 190 gg:t}(a@ol inidichlgomethgge as¢iyentdo give the

-
tite coRrHias g %ﬁd%ﬁ%&%%%"":‘ MR g 2l G263 ¢
2H), 2. @(HJ@HM E (2@{813 a9 m' DHREBS 5 (raufzfﬂgm 6} 17H), Gmﬂ (t72 ,5.01

et hanol was added a 20 mM sol uti on

/1
(bs, lesm(@oaH),Lé 62 6n.cil. V. 2§7 (b2 et S GOt dM-g6+Y).

a Y. reacti on underwent 10 too
>13 (MF tl\rate) %%’7 &gjﬁ) '5'55%@/1 NAV\) seconds the reaction was
conpl ebggodd EAAY' H IMR $e1.84 QI GED, OOy 213D (m, lH) 25(t
guantitatively. The reaction internediate Co

2H), 2. idD. 383 &b 0BD, 3333115 @wﬂem(m,fl?@n%aaﬁéfgm 9008

0, P OGBS (DIPRG85 Bl o POV Rld gy, s

(M- 56+INH+§2)543 H@Bi6+([<3), 56 ,(VMBRERD, mqlw)NaI;a and the conpound 4

(50 M o blie 143 (s 36, T4 &I iy, 543 (W £5%, W85, 2.92 and
2.94 (2s, 3H), 3.33 (m, 2H), 3.47 (t, 2H), 3.63 (m, 12H), 3.70 (t, 2H), 6.06 (bt, 1H), 6.63 (m,
2H), 7.25 (m, 1H), 7.54 (d, 1H) ; MS (ES) 519 (M-56+H"), 541 (M-56+Na"), 575 (M+H"),
597 (M+Na").
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tenperature overni ght. The sol vent was evaporated and
the residue was purified by flash chromatography on
wagdorosegel with 1 % net hanol in di chl or omet haP€r/as2006/037793
eluent to give the title conmpound as an yell ow oil
(70 my, 62% . '"HNWVR S 1.44 (s, 9H), 2.51 (t, 1H),
2.63 (t, 2H), 2.93 (d, 3H), 3.01 (t, 2H), 3.45 gm
4.1k SyRHhesisdf Tonfpound H:, Tsa@usp(emloaamomgotm Ida (202mg, 0830mmole)

in dichlér%m(e?}?a-’p_e Iﬁflsg%‘a dv%r%z%d t%ﬁ%ym@d?g ek‘n@éf%ole) agyl 4 s0 snlutlon of
2N pho%%qg l_jt@é'%{fe (( 24 Z%q?"r H}Q %gE? % 6 %Wﬂ@ m%ﬁﬂ?%% b&; at robln

temperafdre for2Hour? TGO rr(zlkmrel\lvﬁs co&c&ﬁraﬁaﬂl an3 ke reddBTwas 5155c(lmd 1n
dlchlorqlgﬁ!)thar@m)l er’nl@r%lglt}(lqﬁdngqsbund i E) ég4 0 Qiﬁ r%?np egganfl MA}?A? mg,

0.076 m %E@ﬁ_ggﬁgé %}%&T%gre tl‘glg %b‘%tr’ne(i Mia)é QiheHat. Oraﬁtﬂ:iemperatilredfs

overnngltS TH%:H))lveiht s ¢vapor@idyl,and tthGresLdue W&g purﬁie@ bytilask ghronptagpaphy

on Sth vygé)_f% 1%1 %nc(%twl dxfgbororg e(a}:?telueﬂ_ﬁo glée t&g%#ﬁ}com@&ﬁrxd as an

yellow 311 gé% 1(&?5 /E&‘H’Y\H\gé 55( qjﬁﬁ@%) o (tE@I%\g]@' ( 512‘%3 and 2.67

(2s, 3H20®7//(ﬁ3%533 PI:(I'SI BBB@G@/(%?S?%S 5h(rmk2f$)/ﬁt6ﬁém $21d), 3.69 (m,

o, 5 ARSI . 3B, S50 T B RPN, SR R0 P

(3bt, 1H)H7%fw|18fm m@z(slm} 7.89- qumvba) 7a:rwl(na 2%1)] TI8T ¢y 1), 8.20 and

hosgene in toluene (5 The

8.15 (21m )kHDLr9e79/\H31 %58 f?rseth,tMSdEﬁv) 9@@@6@%1&5@’ é04WiH%ur

Th t t
ai ssoFvtornt Bty ehRERb het and Tt R G R Bh 28
(m, 2H)18.60kth, T8N, i)éﬂ&Qi 1B9(R) 3EN4. ﬂ\é‘h& 3(35 3H)p3 088. m(m 20H),

were ad . The m xture_ thus obtained

3,55 (5080 L3 T rondIO ASA, ST T G eSS 6.72 b,
fy
0. 75 THTEET SRR SR 4, P A, 4 s
(2bs, nqi) ©hl|3§)9 GBEL(heEndak) Bl (LsﬁenIHl QMGi(28) 1008 (MH e5@ot@ﬁmm+H ),
3/ellow0|l(23rrg 74% . "H NVR 8 1.44 (s, 9H),
1078 A4+ )(l 84AM+K2. 67 (m 2H), 2.65 and 2.67 10 (2s, 3H),

3 07 ?;%B)%de 1%23%{ 1(I§/IR 1130 1%2&?1 QH) IM(S 9%13)5@ 465m, 52 (m

4H), 2. (6$and32‘|72 (B, 98),(3 34, andi)35 (45,5&1{)@ m3923H)z (mﬂ, 1981) (3n$8 G§H)3H) 3 925

and 3.98 455 315 3 550,355 B, £ 0 tp el S i 7.0F 48 110,

1 5B (2bE), 718904, 18 78910%6892 b§,231), 9.99
713 %9 s 7199?9% 6)87M+I£|+ 563 195bd M ﬁ%und Do
and 10191 KRB MAZS IO IS 26, (0 T 188 Ty
2.48 15 (m 2H), 2.60 (m 11-1), 267and269(23
3H), 3.32 and 3.35 (2s, 3H), 3.38-3.72 (m 20H),

4.11 Synthesis of Compound 13. Compound 12a (23 mg, 0.022 mmole) was dissolved in the

solution of trifluoroacetic acid and dichloromethane (1 mL, 1 / 1) and the mixture was stirred
at room temperature for 30 min and concentrated to give the product (21 mg, 100%) 'H
NMR 8 2.60 (t, 2H), 2.67 and 2.68 (2s, 3H), 2.75 (m, 2H), 3.07 (m, 2H), 3.34 (s, 3H), 3.38-
3.64 (m, 21H), 3.76 (t, 2H), 3.88 (s, 3H), 3.92 (s, 3H), 3.93 (m, 1H), 4.53 (m, 2H), 4.78 (m,
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3.88 (s, 3H), 3.93 (s, 3H), 3.94 (m 1H), 4.52 (m
2H), 4.77 (m 111), 6.53, 6.67 and 6.72 (3bt, | H),

WO 206088858 111), 7.12 (s, 111), 7.29-7.39 (m 3AAYDSHNEEBT793
(m 2H), 7.88 (d, 1H), 8.12 and 8.25 (2bs, 1H), 9.13,
9.36, 10.08 and 10.21 (4s, 1H); M5 (ES) 1000

1H), 7.06 M5 HED5B) 3 (1 OHB, A NIFH43 (m, A10) §.40MNRH), 7.8D6H 1HYHK) 0 aiRD8.15

(20, 11 310505 i ik VAR 98 b | Pt vl )

T e R S

(m, 3H), 42, 83Qn(m1) 31p:3.% @S, IHi), 3.208)70 (f,ASH) o177 Q.tL—QH) 37881(3 ?(I-&i),, 3.93

and 39554 3H 508 (DRSS (ELPEDS: Gomett: 197 [ 2tps L1 g gs0-
7.42 (m,§ ’iﬁ) Z]xl%% %12!3”7“885(@ l%ﬂgﬁ@ aﬁ&/'sd’s)(zbﬁ@ﬁ 56 MH@@? 9. eéaﬂd 4.92

es|' s oun

(4s, 1H)mtvb$ @S)M@O(ﬂl@éb) e (M+Nhé 1(&&(@1{%@ of

and. dimseoe MR AL A Bl P gh pill 6 iy 2

2.68 and@%ézz@ ayel Iglﬁ/s%nfs?g z"saif@)d 349. wgnthﬂggg W"QLCQH 23188T§ , 3H),

3.92 and2. 9.5(2(sn$HB B)94 (8, 0171) (Amo (zm-J)zH)34 80 ((rls lH,’BH)08 @n @éi)sbl%(dsdH)

7.29-7. 3§?‘@3§%1};?7 4&9;3_5:117 (}Ef)sﬁg%m‘ nﬁ_} §§g(aa;g 8 (2b§ég-l%vé)§8 2t 00.04 (25,

83,1033 (M- 7.06 (d, 1 H,
tH) 5 M%Q@@%ﬁ%mmﬂ%@%?@?ﬁﬂs (m 3H) KH) 7.49 (m (2H) ;?87
(d, 1H) 810 and 8.15 (2bs, 1H), 9.44 and 9.65 (2s,

4.1m S}étl@sw. of:g,_%_é@%hd Elgf ’\}&(Mé' 's_biﬁlg ﬁ?péoé%\hlﬂf@&a 6(%' Qf%ﬂg ((M’d@bf)mmole)
in dlchlcﬁoﬁathém (12td)) wereG@ded PS-caftpdiiRid® ({ b nig—|)0 94311315168/ gg@ 0108

mmole) 311451 PSSE%@AP gl. gmg g%g& Q%: }%Q)O%O% n@&xt q)n %W%Xt%; iiu% m

obtalnedzx'ﬁgs stl?rea%t {dBm Qeﬁ%erazurg Bv&ﬂlgh?— 'ﬂltrat(@d &ﬁ’dl %ﬁ)ce%{kﬁltid ‘g)nggﬁ)e the

productSI\/E(E(SabH)SMM-FHg} 22 9. 37 9.80 and 9.92 (4s, 1H ;
M5 (ES) 1000 (MtH+), 1022 (MtNa+), 1038 (MtK+).
Compound 13c: "H NVR 8 1.30-1.45 (m 6H), 2.54 (m
2H), 2.61 (m 2H), 2.68 and 2.69 (2s, 3H), 3.35-3.36
(2s, 3H), 3.40-3.70 (m 17H), 3.77 (t, 2H), 3.88 (s,
3H), 10 3.92 and 3.93 (2s, 3H), 3.94 (m 1H), 4.50 (m
2H), 4.80 (m 1H), 7.08 (m 2H), 7.12 (d, 1H),
7.29-7.39 (m 3H), 7.49 (m 2H), 7.89 (m 1H), 8.10
and 8.25 (2bs, 1H), 9.88 and 10.04 (2s, 114) ; M
(ES) 1014 (MrH+), 1036 (M+Na+), 1054 (M+K). 4.1m
Synt hesi s of Conmpound 14a. To a sol ution of Conpound
13a (5.4 ng, 0.0054 nmole) 15 in dichloronethane (1
nm.) were added PS-carbodiimde (11.5 ng, 0.94 mmol e /
g, 0.0108 mole), and PS-DVAP (7.2 ng, 1.49 mnole /
g, 0.0108 mnole). The m xture thus
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obtai ned was stirred at room tenperature overnight,
filtrated and concentrated to give the product. M

w@ EBy/03e82 (M-H+) . 160 WD 2007/ 038658 PCT/ US20P6GY/032080@37793
4,2 Synthesis of Disulfide Linker Conjugated with
TubuIyS|n AO HOSASI| N-1 0 NH "-Np Ol 2N NaCH,

NHSrequxHS pOH / |/ O ONH2

4.2 Synihesigjof Wisuliz

e~ HoBt, p 4 H/ /
cHCa 2 | COCIZ Et3N CH2Cl2 0 10l NN\CI OO0 NJv S'S
I ~4 H Q1) Tubulysine A t3N DVAP, CH2CI 2 2) TFA
/ CH2Cl 20 RCII:ONSO 0

N O N~O HO O-S~-O0 O
' g H~~\SO0 - U ~NH
=N 1 2N NaOH, NH
SF ® reflux HS J\/\
—_—
MeOH .

e R
OJ\/{O/\,}NHZ o) \NH
4 -
- \kOY\/{O\/\N/U\/\S/S
DCC, HOB, 0 J A

CH,Cly

COCly, EtsN,
CH20|2 ()

\koﬁo\/tmj\/\s/swfj

l 1) Tubulysine A, Et3N,

Cl

DMAP, CH,Cl
2) TFA [ CHoCly o
o)

ROOC \
H 0
3 N AS N N
HO\”/\,{O\,}/‘\NJ\/\gS ~N
0 4 H °

N-hydroxysuccinimide,
PS-carbodiimide, PS-DMAP, CH,Cly

O
ROOC \(\g\

(0] H J S O|
Ogoﬁo{ﬁkﬁs,sﬁj §°o S
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N- hydr oxysucci ni m de, 0 PS-carbodii m de, PS-DVAP,

CH2C12 O ROOC 0O H~-SO OO NOONHN O0-S0ON
woOoradsessS O 4H O 5 161 WO 2007/ 038658 PCT/US2006/037793

PCT/ US2006/ 037793 The drug Tubul ysin A can be

conjugated to the disulfide linker of the current

i nvention using the nmechani sm shown hereinabove. O her

dr ugs Tandrugtvenlysink essbafoniygated deeetipulfing Bpker ohtheghrrent

inventidf tu§1¥1g ﬁk@%@%ﬂls %Hé%g}ft{eg& %E)v e@'%xt& ﬁﬁlﬁﬁ 8@%1%% of the

current i@bentidhl ceh b€ sﬁlthé@i’zeﬂlh@ngxlsﬁdhﬁr reacﬁ?orSsdheﬁﬂaﬂ. ow \
8a.R1—R2=_H8.R, I—£ =M 8c: Rl = R =M DDIT,
4.3 RatpppCyplization ol phigulfidg Lisseive HN -1 O HN N t O fast
5 cycl [ zat| on +\ ~O JSH

CO,Me
—Cl

HN
o
O R¢{R, \N/U\O
MeOMs/S\© O)\@/om
8a:Ry=Ry=H

8b: Ry=H,Rz=Me
8c: Ry =Ry =NMe

DDT, PBP, pH7.2

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 pL, 15 equiv.) and the
10 progress of the reaction was monitored by HPLC. The reaction underwent rapid cyclization,
with the reaction being completed within a few seconds to give product 10 quantitatively.

The reaction intermediate 9 was not detected.
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OO0\ W 9 10, To a solution of Conpound 8a (0.1 ny)
in PBS buffer solution (pH 7.2) / nethanol (300 .xL,
WQ2dy/09%%s8 added a 20 mM sol ution of DIT (100 LPCWES2006/037793

equiv.) and the 10 progress of the reaction was

noni tored by HPLC. The reaction underwent rapid

cyclization, wth the reaction being conpleted wthin
Examplke § ew seconds to give product 10 quantitatively. The

reaction internediate 9 was not detected., 162 WO

2007/ 038658 PCT/ US2006/ 037793 EX Cl 1. HC

2. HATU DI BAXCIBNO N BnO BN oc HO ' 30 O/
N\ 32 02, HATURIEAHR/ Pd-C 2. RRENESRN C 0 OO |
OO\ ON ~ N 33 'Benz | chloropersare, § HC
BnO N\, ’
" &P o

H- \Bat- Ot Bu ! , K, K2003, 1000, 0 RBF S -
I2NTHF, DI Ogverni ght OxH-NX@ \ 34 | 35/
H2N' N ~O~ Fno H2,NPdI'C, MeOH CHzC12 1Z 0

N-N~O- 36/ 37

1. H2/Pd-C
2. PNPCIEt;N

NO,
33
Benzyl chloroformate, o) Dmlé?kl?xgbiﬁgbc, o) H 9 J<
Her, HZN’\’BF THF, DIEA O/ILN/\/BF overnight OJLN/\/N\:)LO
A } oA
34 35
oo /|< FmocOSu, O j\ H O J<
CH,C
Hy PAIC, MeOH N g HqCl, o SN~
" AN A
O

O

THF/Hzo (311) 37C O. ’\/ \)LOH HCl
O
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HOl, 0 HO THF/H20 (3/1), 37C OKN -''N ACH, HO H
117-1 5 / 38 163 WO 2007/ 038658 PCT/ US2006/ 037793 H2N
WORN7IBSGHN 0 BocN( CH3) CHRCH2NHCH3, O CH2CI 2 RBI/US2006/)37793

101 i 00O OOW-.NO 501 NO2 O1 piperidine,
DVE ~. 39° R3 =Fnpc 40: R3=H H2N f:~ O HN HOH
HOBt . DVE, 38 R3. t|l\L]INO41
i YeridineeE DVFHn HO | o N %Yg HH2N

H GVBS, DIEA CHCC ~ 0 0 H HTFA 43: R2
"N N =N N\ BN H OHH IiOYN~N

‘ Dlil? HN O @O b /<
OEOONOZ N

piperidine, DMF [: 33 E’ : :moc
R =

il
HN
o] H
EDC, HOBt, DMF, 38 N L. ‘Ry=
. Rs N/\/N\)I\N \©\/ 1 j)l\ J< piperidine, DMF[: 3;&3_:"109
H _A_H 0O O N~y ‘Ry=
0 |
HaN. 0
GMBS,
DIEA, CH,Cl, 43: R, =Boc
- q\/\/u\N/\/N\)]\\‘j\'( TFA, CH2C|2 ,:; 44: Ry;=H
~.H 0 [j\ ,O\n/ \/\Nsz
0 |
HZNYO
HN
DIEA, DMF 4 0 H O Gl
oo NM SN oo
Compound33 O A _H o O\/OYN\/\NJ\O O N
0 ' and o)
45 0 N

/

Synthesis of Compound 32. To a solution of Compound 30 (120 mg, 0.28 mmole) in ethyl

acetate (10 mL) was bubbled HC1 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

164



10

15

20

25

30

DEA, DF/ O HOI)IYHCO N INIiNJINNI~1 0 1~
Conpound 33 0O HA» HO OxN/~No i N45 0 p 0/ ON

w®whesss of Conpound 32. To a sol ution of Cor@DUSIOEEB7793
(120 ng, 0.28 mmle) in ethyl 5 acetate (10 nL) was
bubbl ed HO gas for 5 mn. The reaction m xture was

ctvent Ve Be T b6t IR SO0 B Bl e A by
LC- Msr(]g,gt)usrsg @ndithe white precipitate was collected on a

[ ter funnel Solid was dried overnight wunder vacuum
to gi ve 100ng of the desired product which was

Synthes(ff&f é5mrH§§kn}a3@3Lf % %\@grolﬁgguf)r :Q rg&%{lgig&'_ﬁp d%%‘?rﬁn?ql@ ngﬁ))éhadium
on chartdul $201gy QﬂlDCMl(dl(IﬂaQ@amme&aﬁ(ﬂ (HM)&Q'aslsﬁrraﬂ/Enc(e'i hidinbg en
wer e added conpound 31 mol e) , (1
atmosphgyic MICSSHIeAIBI) tegpgratra f@g]]_Z }HE T}ga p@ﬂam s, ﬁlqrp,t@d and the
ooy B BB e 0 A RS
with 0. W& g Fguimi wéttaoarﬂmcaemmp ne plesitth eoveHRt Gsived bofpddtd BE An o (80

me, T8 hEEE O 0BN TR by ol Eongbe Eoimo (iume2)- bemapple) in
dlchlor&héthéﬂel@sme gﬁ@%ﬁé{g @hﬁLE&rﬁé 5REd PNEEY . h&gﬂfbhlﬁfe%irmate)

Synt hesi s of npound
(137 mgaos@ﬂ miiode) aoﬂ tr@mlnmcaumn:b (324 (u]L;LDOamm@) 2 07| The namdlre thus

obtalne&g\iaﬁadl g%%ggn\%g ngqo %rtp%atdﬁ%@rtérgWDg%%eﬁ%?g 12 )s %héj reactiom
t
mlxture%MBB‘?{tll %den@éﬂé?@Trﬁ anﬁggé?ae%‘gﬁtp ﬁ%%#éé@n&t%& ug‘lrﬁr% E{hm eéther

he pal I um was trat ction
(100 misete groneemtouad 83 anagelidve solab(0 neg, Ra%) phidh wasdiried under

Vaccumseg{%ﬁf'frﬁ%lr fa(\s(?\égggﬁt) 6% 1\2‘ g%) t(rjf)eTgés: Pe\gaf:g:rpgﬂgd as

an oil (80 ny, 78% LC-M5 (ESI) 465 (M:tH+). To a
solution of the residue (80 ng, 0.17 mmle) in 10
Synthesif ef{t enpetnd34h el q 2 e0lHtign efrktbrpaPetlylamiye brpsnideltfegl 24.4 mmole)

Ve T AT e

chlorof&h&tﬁﬁ%t&me 2hdsmmad) ditrenixnas thik obtag®dd ek sﬁl@edThtl’iro@h
oC gnd hen at roomtenperature for 12 hrs.
temperafiyg urfri kRgicactRRdNIEHHE 8136 Fecsidipdend %e@uhae Ve purified
{ I
o st B4 Y2181 R0l ARSI BRI P ns 5
desired wininpbunaadt abraned (l4 rgdéct%).éH\/IéM(m(rﬁmla) T4 (bsyeH),By6 lL((Bs,l\Z&{)

th f Co d 34:. T
512 (s, égﬁ %?gzr‘o%%}; br ormS)é?hyleZImsng br om)ggn(S g, 22.2

nmmole) in DV (50 nL) was added dii sopropyl et hyl am ne
(8.5 nL, 48.8 mmol e) and benzyl
Synthesis of Compound 35: To a solution of Compound 34 (3.34 g, 12.99 mmole) and

valine tert-butyl ester (3.27 g, 15.59 mmole) in DMF (50 mL) was added potassium
carbonate (5.39 g, 38.97 mmole) and potassium iodide (2.59 g, 15.59 mmole). The mixture
thus obtained was stirred at 100°C overnight. The reaction mixture was concentrated and the
residue was purified by flash chromatography on silica gel with ethyl acetate/hexanes (2/8)
as eluent to give the desired compound 35 as an oil (3.12 g, 69%). 'H NMR (CDCl5) 6 0.92
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chloroformate (3.48 nL, 24.4 mnole). The m xture thus
obt ai ned was stirred at room 20 tenperature for 2
whowrs3seIhe reacti on m xture was concentrat ed PCTUS1966/037793
residue was purified by flash chronmatography on
S|I|ca gel wth ethyl acetate/hexanes (3/7) as el uent
give the desired conmpound 34 as an oil

649 .
(m, 6H) HI 4|6MR FODEBE 6 1H), 8453(035 JHH).80 gngaH), Bd 8 (@H}H? 353.11(2/2, 1H),

5103, 85 180 0 B RETASREAS R T

valine tert-butyl ester (3.27 g, 15.59 nmole) in DVF

(50 nL) was added potassium c rbonat e (75 39 38.#);,
Svnthemmf(aomﬁ%al_dp}ﬁt s solutien @cﬁ%@pw 59 (g4 &1 8. 3 o) #)d payigdium

I}Hﬁetgsﬁoal‘ MLZ‘@% Oﬁltahécf @rgle?gy an%e%eﬁ?ﬁﬂ@éﬂﬁ'eﬂggressure

on charc%]ﬁft( ?
Feacti on m X centrate resi
at roonﬂ‘tﬂﬁlpanaturé i'Biak thixtire gk oblaimedetas gtiaphyt roomserhparatuggefor 2 hours.

i t hy tafe/h 2/ 8) 30 | t '
The pamurae ChuaeSmlncrssmainearas coahytisd Todopésthyefie te

2 WO 2007/ 038658
s S (BOATH B 80 RSN 0TI,

111) 2.53 (m | H), 280(m 2H), 3.18 (m 1H), 3.31

sunefhs b i S Bio e 2L
dichlor&heRaRPGONEL Bas AdsOFitbtOBu (I-fiGorRInEthadScdrBory I - 9. 72
nmol e and pal | adium 5 on charcoal (200

hydroxymchlanmde egen)rd 8 el 7P maede) aifder T|h9 & La& ARIBBPEIRE

s GRS B SEMAGTRE e 5 Wi
purified B 1R é}fi‘&h?‘t@?x\ﬂﬁﬁy bi bitit At @ GvigdlchiBR MRt BNoWbXbH0S%

was concent ed To dryness to glve the desired
methanobmr:cbdddrowﬂme and ﬁnally( o xn@hang i digldorsysttivag pselgent to give

the desiiR TR 51 9t AP B SRALHANG & S0 3 P OMR D) Bl 67

1.48 (s (ﬁ{)f h wor mmez Smeﬁqub.@eykmNzHgyﬂwwsmcs Bamngieﬂ) 4.24 (m,
st’er) ( 7 m xt ur e

1H), 4. bb(m; F2iYel 5\ﬂ@s(b8,§ﬁ)r? é(bl(m,o?rH)Z TREms 28, 1), (drRd), 97075\Kén¥H) ppm;
LomgfEish PRI Bl 30 BRHERAcB AL P EUE N ¢

d| chl or onet hane, foll owed by O. 5% 15 met hanol in
St RSOt PR DSl ol TS 58P B e
tetrahy?%@%é ?\%ée% 63/828 ?‘%) Qf&ag Ebﬁﬁblgéi HL%(IS %?i’g’)rg |_1|r)uﬁooil@r18 (r)éa'(é'tr%%ﬁ)(ture was
stirred 2. EBC(dVgrnl@t théh tBQ;nﬁxtmg’VQdd)c:onganha{e@nm d}ynbés to giv82hg de;s’lred

1H), 4.24 4.37 ,
compOI(lrQ 382411;) soliyl((géﬁ 1(11&:_88%}) whigh %g] @p'_tqrmg by7Lé3\?[§ &égg ’3“‘3; élgl%ﬁ ),
405 (MLﬁr @:{dﬁéﬁ@ é&?&t QS%“ 'ahﬁll%'ttﬁihﬁar uﬁ%@aﬁd\/ff U@Msgﬁgg 383 (M+H ),

Synt he I's of Compoun
405 (MSfNaull on of Conpound 37 (177 ng, 0.4 mmole) in

Synthesis of Compound 39. To a solution of Compound 5 (525 mg, 0.79 mmole) in DMF (5
mL) was added N-Boc-N, N -dimethylethylenediamine (177 mg, 0.94 mmole). The mixture

thus obtained was stirred at room temperature for 30 min. The solvent was removed and the
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tetrahydrofuran-water (3/1, 8 nL) was bubbled HCO gas
for 5 mn. The reaction mxture was stirred at 37C
wor@rnsggst t hen the m xture was concentrated tRPCHU§0068637793
to give the desired conpound 38 as solid (168 ng,
98% which was confirmed by LGM (ESI) 383 (MrH+), 25
residue4#R pulHb@ By ﬂ%ﬂgclﬁ§ﬁgto§fhlpﬁ? Sh s&%f/ﬁel%‘ﬁ‘@i@hloﬁdﬁ&ﬂﬁ{e followed

purification .

by 2% @yihenddi dl@forwmb@nm@dca@lallyé ‘Vamgthamlun dlqbrlor@mqh@lw eduent to

eive thq R 3ed N YRR RO Ry BT 07 Fry b (R AP 4139 G

9H), 1. ?dﬂ@n MIEK W78 (m3@Hg husy @Ibt ﬁqﬁ Qevovaﬁa 230 0§ eADad 90 g@ "3’H) 3.09 (m,
erature he sol vent was renove

1H), 3. 17h@ﬂ 11He3 \%@)tQéd’i/(OG&HP&S“r F&IT,/ 152608 (037H2 3. 33r(ési2H]Ué Qﬂe(bs

0.7 RO 3T RSO, 2 o e FE s oo

Boc™), 602 M- -5y g 7e 8 awie- 1, rab kM+W)mBM§6%M+HT)
di chl oronet hane as eluent to give the deS|red
conpound 39 as colorless oil (364 ng, 65%. 'H NWR

&@%%M (gosrz} ou%h")é() i}\;aggpe(pgf&l a§ :{%scr% %8134\)@& @%mpound

17a in %"/@91e¢1dnLC5MS (—IBSI) 396MIEHRBdc H#96 QUBH Y, 61"B(M¥N€1T1)1 ST,
]\g% 4.27 (m 1H), 4.33 (d, 2H), 5.02 (bs,
922 ﬂ;’ 7. 24 to 7.36 (m 6H), 7.51 to 7.65 (m 4H), 7.74
(d, 2H) ppm LC-Ms (ESI) 618 (MtH Boc+), 662
M+H- t but yl +) 718mgl\/H-H) 740 (MeNa ), 1435 (2MrH+).
Synthesiyoif Gempeyingdf ICon) etiohnf Qnmm@mhéO 43 8nag, HLepanae indMF

o R SRR R SN Bl ot

and EDB33-(8 Mhlﬁd’ﬁlylanﬁﬁapr()ﬁm Bﬂe)hylcﬁywﬁdﬁiﬁﬁdéshﬁfro@ﬂmJ(Bd el 0.280
a sol ution of nmpound 40 (138 0.28 mmol e) i n DV

mmole)( 4r h@Ln)nx%? glugd)@@(ynqdﬁ@as@% alrrQom: erzlmq_r@t%ovqgmgbt The solvent
was evdg?p#&j)%a Les?cgl?h\{% ugﬁgﬁ)ﬂrg@lg ; r yIi) %}\%B%Pf@%th 0.1% TFA in

water ah@/ah'edminﬂrﬂﬁ asmiuérﬁ(ﬂo piye ti: @81r¢mmnq)ouna' H& arax bil l(b7& ﬂng,s70%)

b a0+ G [ 4f SaBiomh dombischiiha Seder gl e 1, 153

(m, 1H5?Lﬂzf {n?dlé% 2 998 d BI@RAE, %H)e?ﬁ't;"f—ﬁt{gﬁfb% 31‘F] Tlg,ggi)% 510

er and ‘acetonitrile’as Ive t

3.46 (mg éﬁmm(mmw 20h(tpl H), 637 §mppH), m(m, I'TH); MR ({sCRBD) 28Bto

7.40 Gy 55t 48 (gD, 1 magtit 775 @ pppemic s tsipgfbo G pBoct

0 to 3.18 4
804 (MaHdtbaty&} %6@2(18/1@1")); 38R @M@Z s?gl)(Mf%} . gz t (1 1m1) H),
441(m2H) 459(m1H) 5.04 (bs, 2H), 7.28 to

sunthesfy debboidlog ot e e BlissPhps dn g hund

17a in 86O yicht HE)-MSBESI{ dydNat) H-FRRY), § $a+H) H-Boty By 38 €514919f 660
Lonpound 42. Conpound 42 was prepared as descri bed

(M+Naghove for Conpound

Synthesis of Compound 43. To a solution of Compound 42 (23 mg, 0.036 mmole) in

dichloromethane (1 mL) were added GMBS (N-(maleimidobutyryloxy)succinimide ester)

167



10

15

20

25

17a in 98%yield. LCM (ESI) 538 (MH Boc+), 582
(MtHtbutyl +), 638 (MtH+), 660 (MtNa+). Synthesis of
w@eooposseds 43. To a sol ution of Conpound 42 (23P@mypsS2006/037793

0.036 mMmmvle) in 30 dichloronethane (1 nL) were added
GVBS (N-(mal ei m dobut yryl oxy)succi ni m de ester) 167
WD 2007/ 038658 PCT/ US2006/ 037793 (14 ng, 0.05 mmol e)

(14 mganels dimcﬂe)mndmiylls@irbwwﬂﬁyhﬁm(@@@ L., 0 Dnraie) a8 P°@it Tﬁ)eﬁmxture
The m xture warmed up to roomtenperature sla

was wagRefl Yy r§9mrt?mﬁga§»a%slewm armé@ SHIHRS H@8 CoRtENES chﬁddmﬁal 30

i TSR RBk g e Sty ko) 45 Byt

with 0. Ifall#1A mnebtercetieeetbnittile sasluehite pivettbe désired thmpdesd 434k an oil
oo R Lyl e B0 I S5
(m, 1H% :13;? tg g s é_ )12 84 é{% 3131%%374( éf% 3@2% 39<3{(gs,%§b2 313 10

3.22 (m( AF),8H4)0 t033..6(D(nn CSPB 562 (dn [ FBH). 60 emsmx, d,051(bb, 219, 680 (s72H),

732 (g 0. 57 Re2 88 578 Lo i) B CC TR R OASE-BRR MG 8

foutyl")7 805 (NAHF), 83tk adt), BOBMCME) . 825 (MrNa+t), 841
(MrK+) . 10 Synt hesi’s of Conpound 44. Conpound 44 was
prepared as described above for Conmpound 15a in 98%

Synthe@(# gég:dm}go%nggi %%?l&aoglgg 61 l%'l }e‘pa]%e?iS ﬁ%%gfﬁ%d 2@@%@? %r%pound
15a in B LR1dNT0-B)S @) 7085 MNGeHPHOTIANEENEI0 ng, 0.016 rmol e)

in DVF (0.8 nlL) was added diisopropyl ethylanine (5.5
L, 0.032 mmole) at roomtenperature. The m xture thus

f e Sty r t
SRS S SO TR, 01 A
Compoputt 33 (1@dng;rﬁ).(%k6rrh_rnoﬁf_r)é1mﬁ)ﬁ\ﬁ (Ov@&miHPv@s widldd cﬁlsﬂzpﬂdpiﬂléﬂnylamme
55 B R Bt 550 ik 58P o
tempera%ur%iwv@ﬁlgim 1ghé Eﬁlvéﬂhsas %ﬁ&:}%ré’cgﬁ an?doth% ?@F}%ul g&%pﬁgﬂﬁsé 521 (s)emi-
preparaBvd HPLGy will6 )l % BF A'in water Bn@dcefamitril@dd) gluchit @Bgifenthelddpired

4.2 t0 4.34. (m . 4. 69 2 5. 07
comporig 45 ap st o 10 Bhgy 15%)-7 5B B8y a §0f o 4T 4 hp0. i
2H), 1. 77%%9 1@1}1 I %Jr'}o 1 323& t3@1) 3. ﬁdto(m éﬁ%mﬂz@% th8. 121 (’1‘311‘3 161({5“3 47 to
3.84 (mg ESH), 3193£(m (IHM-M to c_mism( mmd+5)7 (m_LzBB z(m(m; 2H) 25)7 to 5.17
(m, 2005580 S18, 216 10 7.23 (m, 3H), 7.30 (m, 1H), 7.38 to 7.47 (m, 3H), 7.52 to 7.58
(m, 3H), 7.81 to 7.92 (m, 2H), 8.25 (bs, 1H) ppm; LC-MS (ESI) 1194 (M+H"), 1215
(M+Nah), 1233 (M+K).

Example 6
O

ol Hozclﬁg)\

_Cl O ~Cli
g Ha, Pd-C O : 4N HCl in EtOAc O Ce N
O N HO N O EDC

BnO Boc Boc HO N
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.CCd ,C HxZCN\ H2, Pd -CI| 4N HC in EtOAc H BnO
N HO N N EDC Boc Boc HO H 168 WD 2007/ 038658
WO SBeO6/ 037793 1 2 3 1 ~ ,Cl 0 N, IxCl Py PCHUS20@4/037793
HO N NO N O 0NDCMNJOI°/HNH54TFAOHO\O
O H2 HI"O -.}4N-r "N O SCl OO HHAN/ ONHg 00O
J1MNNOI~I§5%A0CJ—||n NJ @e N HI10 7
Synt hesi s of Compdund (2). A solution™of 1(100 ny,
0.24 mmol) and 10% Pd-C (35 nmg) in MOH CH2C12 (1/2,
10 M) was degasseﬁ in vacuo for 40 s. The resulting
m xt'ure was der an at ere~aof hydrogen
XY stlrreg at \/C or¥7 h. Th Kon mxture 15
£ hpeugh-@&te ). TheQPsol vent
dlnvacum Chroa)b pRy @n sifSkga~gel
a¢- Wt h Et OAc/ Hex ( 2/ 8YNaff or ded ) 989 .
INVRHDMBO-d6) 8 10.36 (s, 1H), 8.04 (d, j4H J=8.2
Hz)g 7.72 (d, 1H, J=8.2 Hz), 7.61 (fr s, 1H), 7.45
(t, "1 H J=8.4 Hz), 7.261 (t, | H J=8.4 Hz), 4.06 (m
4H), 3.73 (m 1H), 1.52 (s, 9H).

TFA 0 0
HZN\NMO/\}NT(\’? Cl Om\éO\/tHJ\/\b
0 ' O
2 JO

g >

N
|
. . N0 N
5% AcOH in DCM /N\/I OW
N
H
4

Synthesis of Compound (2). A solution of 1 (100 mg, 0.24 mmol) and 10% Pd-C (35 mg) in
MeOH/CH,Cl, (1/2, 10 ml) was degassed in vacuo for 40 s. The resulting mixture was

placed under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction mixture
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) 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).

Synthesis of Compound (4). A solution of 2 (35 mg, 0.1 mmol) in 4 M HCI-EtOAc (5 ml)
was stirred at 25 °C under Ar for 30 min. The solvent was removed in vacuo. To the residue

was added 5-acetylindone-2-carboxylic acid (24.4 mg, 0.12 mmol). A solution of EDC (22.9

mg, 0.12 mmol) in DMF (3 ml) was added and the reaction mixture was stirred at 25 °C for 5
h. The solvent was removed. The crude product was chromatographed on silica gel eluted
with 10% MeOH in CH,Cl, to give 4 (40.7mg, 93%). '"HNMR DMSO-dg) §12.13 (s, 1H),
10.47 (s, 1H), 8.45 (s, 1H), 8.10 (d, 1H, J=8.4 Hz), 7.96 (br s, 1H), 7.85 (d, 2H, J=8.4 Hz),
7.54 (d, 1H, J=8.4 Hz), 7.51 (t, 1H, J=8.2 Hz), 7.36 (t, LH, J=7.6), 7.35 (s, I1H), 4.81 (t, 1H,
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20 Synthesis of Conpound (4). A solution of 2 (35 ng,
0.1 mol) in 4 MHO-EtOAc (5 mM) was stirred at 25 C
wanee3ssss f or 30 min. The sol vent was renoved POT/VSIHN@037793
To the residue was added 5-acetylindone-2-carboxylic
acid (24.4 ng, 0.12. mml). A solution of EDC (22.9
nmg, 0.12 mmol) in DVF (3 mM) was added and the
11, 2Hzr)eas4 (du) 1 Hi &8 Uz, M@Bs(nstiH); ¢914dd, 51, C=102 Hz), 386 (BdelH, J=10.7
sol vent was renoved. The crude product was
Hz), 2.6dK{sohiéx ographed on silica gel eluted 25 with 10% MeCH
in CH2A 2 to give 4 (40.7ny, 93% . 1HNMR DVSO- d6)
812.13 (s, 1H), 10.47 (s, | H, 8.45 (s, I H), 8.10
Synthegis of Coh‘lpoﬂn&(@ HMe;tth lgﬁlp(atatzmsparbdﬁl)y,l cilogide hyljrogtipride (19.9

5 mg,0.1 jm@o]él )addefl tg@ St)é.l%miﬁf 4 520; (A)r O;‘Z n@ol{gr?dl ein(hiyﬁroua p%ridme (25

uml, 0.3 Ifrsmdl) 3% giﬁﬁ a%@ﬁ%ﬂg? ﬁﬁ@%@erﬁ%ﬁﬁﬁ% 09 ﬁﬂpé’n%ﬂﬁé% m1ﬂ-til1r62was

stirred foH] 6 D_H_l@‘lfg:at-lﬁl) of tBe g@de gt ug-pn s;hqagge? ym@ﬁ 5 @3@1mg 591%)

lNMRﬁM\%Q%I ﬁeﬁ (f)e 21 nr{ggtﬁg—gh a)lé?il P14 ﬁ (}r Ochzf %H%ﬂgg @

1H, J= 8(41912? 7583’@61 IH:U Bmﬂﬁ) a8 (@dHﬁ&&gH&) ggﬂzll.(ﬂj %ﬂ,b{gﬁgl—lﬁ)zw.46
ous ridin
0 (o1 1 0 ST 2 s AT B h05 2 Tk B St
t f
1H), 4.0 daa P, LIBSTAIHRE ot 3&%‘#&‘3@3? Ao A3 29 (o, 4HD, 2.82 G,
3H), 2.5 @ 3dy 5 (23.6 ng, 91%. ' NVR DVBO d6) 8 13, 03 (s,
1H), 8.41 (s, 1H), 8.21 (s, 1H), 8.01 (d, 1H J=8.4
Hz)., 7.88 (d, | H J=8.4 Hz), 7.82 (dd, | H J=8.4

Synthesi bf Compduhll (7)! A'ﬂoldmﬁ 0135"@?-3 mg725iltm()li},ané anéﬁﬁ%l@ 9'1?12,,31
15  umol) 1n-|5°/q]a:c:@()c gcud-m) drym@l’xyle@mchlq_rlch (1 J&lj @vas sngdl_?' 38 ngn ﬁ?.é C The

solvent y’% fox(ng?e?elgr E«B(ljl:lov%gl Erbi;a(c%bl? ’aﬁﬂ E?l?lﬁ%ﬁ?éé%%ééﬁet{%l’% (;_%,?’h,tm,

19 x 158Ihm cSMﬂirD@@gﬁe (1 €0 8Mth) (VIB: cacd fulr QL iFRCINGE, (MBH) m/z
, 24 unpol) and linker 6 (16.9 ng, 31 15 unol) in 5%
958.38,2%@@4%58&@ d in dry nmethylene chloride (1 m) was
stirred for 30 mn at 25 C. The solvent was
conpl etely renoved in vacuo and purified by HPLC
20 EXAMPHEetryPrep C18, 7m 19 x 150 mm columm) to give 7
(18.5 ny, 81 %9. Ms: calcd for, LARERACINSO11 (I\/H—I) rriz
958, 38 damgs8. 10, go EXANREK!, #.c8emnie. |

HBr W AT Or of or nate,»0 A @BH%M:
1000, 0 He0 Bt A B THE. O BBk B 2

overni ght 0 N~ N ~0 64%1 1 69%H/~ 2 O Fm)cOSu -0

H O | 1/ H © FmocOSu, 9
H,, PdIC, MeOH ~ N CH,CI, O A /\/N\)L
» HaN i o - . (o) H Y (o]

98% P 3 60% S 4

HCl, 0 H O
THF/H,0 (31), 37C . OJLN/\/N\)LOH Hel
o H ; ’
98% O ™ 5
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Hz, Pd/C, MeOH H2N~'N ~0~ CH2CI2 O N'-'N, H 98% 3 60%

4 HCI, 0 HO THF/ H20 (3/1), 37C O~ NN ~OH, HCl 98%
wQaA7O7ME862007/ 038658 PCT/ US2006/ 037793 H2, Pd/EPUS2006/037793

MeOH CH2Cl 2 NO2 atm P /O Boc20, CH2CI2 HN NH2 97% O

HN 23 61%/-OHHO O N~O LiO SOC OHS O ~/% 10 HNO

92% 0 24 25 HZ O N Otert-Butyl 4 HN

gzu obenzoat e, /oplperldlne In HOBt, in DMF O
- atﬁp TU /ﬂJEA \ / ON NBoc:@, CH
G +H-E0-6-82% \ NBG HZNYOH-0-O
97% O HN 23 61%
s y H LiOH, EtOH, HQ y H
0 50C fo)
om N 7L __sc O)m/ NS 7L
o 92% o]
24 25
HoN. O H.N._O

tert-Butyl-4-

HN An;nggbm)zg?te HN 1) 1IO% piperidine
y 4 n DMF
o CuCly, DMF, o 2) 5, HATU, DIEA,
CH,Cl, DMF
YO OH @
(e]
"o O

0\}/
O 62% o 2 60%

H;N.__O
Y H i 2
HN 1) 10% piperidine N 0 N’U\/\N
o ) n DY — H /

o 2) MAL-PEG,-NH ester, Y o] 4 o

O L /\,H\)L i DIEA, 10% DMF o} HN—(NH

. le] H Y ﬁ in CH,Cl, (e} (o] 28
A o] 0\’/ )@‘NH NH
O 27 O 79% 0 J—NH;
o]
9 o]
H
N 0 Nll\/\N
__/ — Y/
~NH (o} 4 o
0, HN
TFAICH,CI, HO '<(; 29
e S8 S
9% o NH
)—NHZ
o

_ 1) HBr, Ethyl Acetate —~Br
[‘ Br 2) HATU, 25, O g 1) TFA, CH,Cl,,
(o} O DMF, 3 hours ) O anisole
A N N0 N H 2) HATU, DMF,
N_J P N/ //'\/D/N o DIEA, 29
g d 34 57% 0" HN ;]f 7L

30%

30 31
O B n [o] J?\/\ 2
o} ' _/ — u N
o N _( NH O ¢ o /
N / H Q% 32
0" N @—NH
4 NH
)_NHZ
0

Synthesis of Compound 1
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HN 1) 10% piperidine O in DMF rNHN/ Hp H2)

MAL- PEA-NH ester, NH O O ~\~N~ N DIEA, 10%OMF 0O
woRboi/088688 N in CH2CI2 OO HH OO~ /\ N 28 | MI/U00D37793
79%0 ~--NH2 0 OO HOHN(NHO HO/ \ NON
TFA/CH2CI2 H29 -C-N 91% ONH r-NH2 O 5 Br

Hqu)mhllitth?ly foetate Sy} Bt BT ¢ 25 %}Tto %D&‘% L) was

added d% +b y@’!ﬁ labint @5 MLJ 4/8"21 QIIQ’I@AandZBen DhB&oformat @.48 mL,
:’B b ¥ I\@ N I\Zlg_lO 4 H Q/ e.
244 mmole) The mlxture thus obtamed was stxrred 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 gradient to give Compound 1 as an oil (4 g,

64%). "H NMR (CDCl3) & 3.54 (bs, 2H), 3.61 (bs, 2H), 5.12 (s, 2H), 7.36 (m, 5H).

Synthesis of Compound 2

To a solution of Compound 1 (3.34 g, 12.99 mmole) and valine tert-butyl ester (3.27
g, 15.59 mmole) in DMF (50 mL) was added potassium carbonate (5.39 g, 38.97 mmole) and
potassium iodide (2.59 g, 15.59 mmole). The mixture thus obtained was stirred at 100°C
overnight. The reaction mixture was concentrated and the residue was purified by flash
chromatography on silica gel with ethyl acetate/hexanes (2/8) as gradient to give Compound
2 as an oil (3.12 g, 69%). "H NMR (CDCls) § 0.92 (m, 6H), 1.46 (s, 9H), 1.86 (m, 1H), 2.53
(m, 1H), 2.80 (m, 2H), 3.18 (m, 1H), 3.31 (m, 1H), 5.10 (s, 2H), 5.25 (bs, 1H), 7.36 (m, 5H);
LC-MS (ESI) 296 (M+H-rbutyl"), 352 (M+H").

Synthesis of Compound 3

A solution of Compound 2 (3.4 g, 9.72 mmole) and palladium on charcoal (200 mg)
in methanol (30 mL) was placed under hydrogen atmospheric pressure at room temperature.
The mixture thus obtained was stirred at room temperature for 2 hours. The palladium was
filtrated and the reaction mixture was concentrated to dryness to give Compound 3 as an oil
(2.1 g, 98%). 'H NMR (CD30D) § 0.94 (m, 6H), 1.47 (s, 9H), 1.63 (bs, 2H), 1.90 (m, 1H),
2.47 (m, 1H), 2.73 (m, 2H). |

Synthesis of Compbund 4

To a solution of Compound 3 (2.1 g, 9.72 mmole) in dichloromethane (30 mL) was
added FmocOSu (N-(9-Fluorenylmethoxycarbonyloxy)succinimide (3.28 g, 9.72 mmole) at
0°C. The mixture thus obtained was stirred for 2 hours at 0°C. The mixture was

concentrated to dryness and then the residue was purified by flash chromatography on silica
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HO HNC 32 OHNNHNHO NH2 O_ Synthesis of
Conpound 1 171 WD 2007/ 038658 PCT/ US2006/ 037793 To a

wa@ edoansssss of 2- br onoet hyl ami ne brom de (5 g, ZBCHUS2006/037793
mmol e) in DMF (50 nL) was added dii sopropyl et hyl am ne
(8.5 nL, 48.8 mmole) and benzyl chlrorof ormate (3.48

s it A B e S L 57 5P 03T BB et

1% mefRadd1Uh Q1R oaRAGAN bk %&ﬁ%nalﬁsi giv@ECdrﬂp?dLﬂdet H\ﬁéolﬁﬂéslsfdﬂe@ 55 g,
flash chromat ography on sili cazo<g with eth

by
60%). '&Eﬂ&té@ﬁ@kﬁrﬁeb%wm)aé A Ent DolgPH Z:Zﬁrﬁt)uﬁd) 8.14 (m,

I 649 VR
o, 385 8" a8, 35f@ wh S A g o 3 Geprlinnefih 2,
7.64 (nPfZI-go'?‘]SOL(BdZQ) . TOCALS QRS 1389 (M+Hoaeatnd4d 1013}351 @sz (M+Na ),
e) and valine'tert- butyl ester (3 27
478 M15. 69 mol e) in DMF (50 nL) was added potassium
carbonate (5.39 g, 38.97 mmole) and potassiumi odi de
(2.59 g, 15.59 Mol e). The m xture thus obtained was
Synthes$ of C@ApAINdIOC overni ght The reaction m xture was
concentrated and the resi due was féirl fied

RrdcieRtt ’(S’é‘r%pﬁﬂmﬁﬂﬁmg i (il Z7am§ep 4R llrhgﬂtrahycgofurane vt/]ater (3/1, 8

mL) wegsg‘t%ab% egl/ 1{1@{ gQSeQJ (526%% 9{3%}%%’8%%1%§/ glm@ o‘?ermght

then th® hﬁlxtuﬂe %s 6éhceﬂﬂrﬁted ﬂo 8@né§s’nto ZgH)e C&nﬁ@nﬁES étmsolﬂdl@ﬁB mg, 98%)
2.80 . 3.18 1H),

which wag use 11251e)6tbgep gyp.]}‘lout g@er(g“rlﬁgql‘q)on nﬂ-_l@;ﬂ}% ((I:_%ﬁl&) égé)él (d, 3H),

1, 14(d(JY—'I1“)Hgt39x TIF%E» §ounm§6i§yr§@ 32%%; @H@%g&%%ﬁm (m,

2H), 7.7a{th, )y 36 ring BEY) Ched (04, 200), WY (d,20); hCAMSHESD) 3833B1HH), 405
was placed under hydrogen atnospheric pressure at room
(M“LNat)errper ature. The m xture thus obtained was stirred at
roomtenperature for 2 hours. The pal |l adi um was
filtrated and the reaction m xture was concentrated to
_anihiaiiﬂ]@ﬂamm&;ﬁve Conmpound 3 as an oil (2.1 g, 98% "H

llgtiongg:) %tilwl troug(g)]lezs }Z%I;RO la’ﬁ) &S% ggb%oleg 'e_lﬁlcg pﬁ]éadlum on

charcoaﬂ@bb‘Q‘ﬁg}S anS()C@riﬁétlﬂlﬁlﬂ)l 4n dichloromethane (100 mL) was placed under

hydrogen atmospheric pressure at room temperature. The mixture thus obtained was stirred

at room temperature for 2 hours. The palladium was filtrated and the reaction mixture was
concentrated to dryness to give Compound 23 as colorless oil (1.68 g, 97%). 'H NMR
(CD30D) & 1.38 (t, 3H), 4.34 (q, 2H), 6.86 (dd, 1H), 6.95 (d, 1H), 6.98 (d, 1H), 7.25 (d, 1H).

Synthesis of Compound 24

To a solution of Compound 23 (300 mg, 1.47 mmole) in dichloromethane (5 mL) was
added Boc,O (385 mg, 1.76 mmole). The mixture thus obtained was stirred at room
temperature for 2 hours. The reaction mixture was concentrated and the residue was purified

by flash chromatography on silica gel with 10% ethyl acetate in hexanes as gradient to give
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To a solution of Conmpound 3 (2.1 g, 9.72 nmole) in
di chl oronet hane (30 nlL) was added FnocCSu
W@ dbog@3deF’10r enyl met hoxycar bonyl oxy) succi ni m deP¢BUB0g037793
9.72 mmole) at O0C. The m xture thus obtained was
stirred for 2 hours at OC. The m xture was 30
concentrated to dryness and then the residue was
Compauund i2#iasch \elyitd $cdisih(2GH mogre1 &Qr dthMRl (GD!;(DD;IS 1137)2(tVD{) 1.52 (s,

7/.038658 P U82006/ 037793 ge
9H), 457 B et ) 1 bl By A mE Gh Ao L
di chl oronet hane and finally 1% nethanol in
di chl oronet hane as gradi ent to gi ve Conpound 4 as
S nthe' bbHChm G;umiiz (2.55 g, 60%. "HNWR (CDOI 3) 6 1.03

, 9 .2.28 1H) ,
3A i%u% ofl g 81§1d4€4r%]nq0 mg,|_9 g§ 3nrggpez i et%p]}o(lr& nQIZ? Gl added a
, ; , 7 4
solutloé(l-ld}" L1(4H4(42(rﬂ% @i mrﬁgl%? 1Lrg: WNa/tBeg IT')E éIIIL 3@85%4 Eﬂ jixtard Ehu@ o%t%%d was
stirred aﬂ@ommpyratmg or( hpars)at 502(78T(1w|;¢ee910n Syxituteewhs cafcentrated to

comes TRV, 18 - PSR L gl 10

HCI, f&iubhﬂdebly Eldkaction \fvmlli EORich Th&'f‘cﬁgznﬁ@@blluﬁﬁn /a5t @i W Na,SOy,
tirred at 37C overnight then the m xture was

fltered gl captertanied i Gyaesprie give Crrgparnd G5 saledess eib(ong.P2%). 'H

NvR (EERBRT8 S GarPogha B, KRR b ellar oyt 38y hE0, .
114(d 3H), 2.32 (m 1H), 3.18 (m 214), 3.46 (m,
2|-|)f 95 (d 1H, 4.22 (m 1H), 4.42 (m 2H), 7.29

(m 2H), 7.64 (m 2H), 7.79 (d, 2H);
t[@ A\@l{lﬁ:ﬁ;ﬂl %f ﬁ%@c-@i@ﬁﬁ 20?0&% h@?Z gxmz +}n S(gﬁ?&hgf"_”@%%MF in

' ound 23 A solution 0|n
dxchlorcmctbm[htri)(@elg adgled HRO| 6)20anng ﬁzﬁQImdmllEm 61O0Bt (84 mg, 0.62

e 33 A oL PSS el STHLEE R e

mixturd¥h@S SbtaRed bvak GRFed BIPRS Rl thdNEopFbXEME8dd BdSmg, 0.62 mmole)
obtai ned was stirred at roomtenpérature for 2 %ou

was addudeo blg mixdiram hhe snikiure was sidirethevertighty he milxmranivas mneentrated

@ a0 BSR4 B BIBELDS P B wio 5

methanél in 3ithbrordetRahe (3, gradlé)lt toBgi®6 CCdﬂﬁbouﬂ;h‘l)ZnG & O5lofléhs ollH?l 34 mg,
t hesi s of oun
62%). S RIS Bk 3311 b hpobity B9 ( SB@H)nbﬂ (PuombRS i, 16D,

305 0"y STLTHOTREOE (4 ) 365, JESEEOR2RL PR o,

7.49 (nt, @dLY) 7.5686r (@i, T, 789 @n, MeD)r 5 C-NISQESERETS QMHH*%tiﬂSe(MwLNa’L)
$. concentrated and the residue was purified
611 (Mfw?a)sh chromat ography on silica gel wth 10% et hyI
acetate in hexanes as gradient to give

Synthe

Synthesis of Compound 27
To a solution of Compound 26 (1 g, 1.75 mmole) in DMF (18 mL) was added

piperidine (2 mL) at room temperature. The mixture thus obtained was stirred at room
temperature for 1 hour. The mixture was concentrated to dryness and then the residue was

purified by flash chromatography with 100% dichloromethane, followed by 5% methanol in
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white solid (272 ng, 61%. 'H NVR (CD3CD) 8 1.39 (t,
wQ@eo7/038652 (s, 9H), 4.37 (q, 2H), 7.07 (s, 1HCT/USDB6/037793
(dd, 1H), 7.34 (d, 1H), 7.68 (bs, 1H). Synthesis of
Compound 25 5 A solution of Conmpound 24 (100 ng, 0.33

ichono3uagr gl A g g PEP R R T et
oil (56119?t gioped was stirred at roomtenper ature for 2 hours
The reactl n mxt Wwas, con
Tar yriebsionoslyfrooiri ool | METHES FBBTIBLAR da il Lo GFadeys, added
dusoprolé\@%tﬁilla@?hgn(%\%b S,Lﬂ i £ ﬁl&oféwe&evﬁohtboﬁﬁc%s (30h, mE,0l Bomatbld)y(see

"Bt OAC organi c sol ution was dried
Exampleoll dor DepSadon)Léhdf HAIBF é404antg, d Snoenmle)adtegomoteatpprrbers- The

mixture IQN‘R me%u gt(l:lrg@'s eg Srogt% to %{?e@gn‘f Otjor fH? ﬁg 2‘21@ (/% &(tUIH was

restd@Bwh filelidy. flasByhidhesdgapfy on sﬂwa
concentr%%&)co dﬁlggé o théa? solrast i on ofﬁulglrmc@é taS(]—| 2(5)2 ﬁgg ‘% 1
gel thhnmm)haml maimhlqaromeﬁfans@%gmwnit tp 2ivs Comurrp fsglpriess oi

(691 mertoy bR B GOmER et 133 WG s L SR g o

1H), 1. SQ'gm QH?% el)H)aQ 65 QMH?@EB&M aH)Theo (i, XHurde2 t rousiH),
néd was stirred f tes then co er 4. 2H
428 (.Y B, B0 1. GEMTERS 30 G TREE 10 BhdED, 7.8 (&, 21,

7.89 @ fft B 8, S PP SN B B fen e

residue was purified by flash chromat ogr aphy on silica
gel with 5% 20 methanol in dichloronmethane as gradient
Svnthesm@f&omoumd%und 26 as colorless oil (184 ny, 62%.

1io a'é'g u@%&%%&)ﬂ&uﬁ%%% (%oéﬁn%ro 4%%101&) &7 VR (93h|)L) Ras7ddded

19 (m
p1per1d114a 21 nflth atltdom der@@rdtuye. THie, mz[xt@g t@m olg}q;nedmggsmrg@ at room

tempera’gqx:g for[]bchcwé (Tégp )(the gxygt%{ewﬁsoncgﬂggte%i% I@@e’ss A 1%8 (am 01 which

mrh&ﬁé 20f npl@éiﬂﬁtezlzl Fas fltsed td gve aokhi@o mmu(rm mg,
was Cra&éd%ﬁ Is(5 m190 in DM (18 nL) was added
84%). p| per| d| ne (2 rTL) at roomtenperature. The m xture

h u 3 lo%;fé {I}Sx tfr"‘@im?ﬁe (35%2% o6’ %’t%le} ﬁlr@@tﬂ@xtoﬁﬂe@hafn@ (1 inL) was

Ufr € was coiféentr at ed dryness and then
added M)QE Prmﬁmm%smss 030g 01097 membld)y The asiqtucemhumbt@@lﬁé p\ny stirred at

room tepTParaNDe 200 hoFBGAR° PP DBIDRTRga the reuitud WY pificd by
semi-preparative HPLC to give Compound 28 as an oil (47 mg, 95%). '"H NMR (CDs0D) &
1.10 and 1.15 (2d, 6H), 1.58-1.62 (m, 2H), 1.6 (s, 9H), 1.75 (m, 1H), 1.90 (m, 1H), 2.25 (m,
1H), 2.45 (t, 2H), 2.5 (t, 2H), 3.10-3.25 (m, 4H), 3.30 (m, 2H), 3.45-3.65 (m, 16H), 3.75 (m,
4H), 3.85 (d, 1H), 4.65 (m, 1H), 6.80 (s, 2H), 7.67 (d, 2H), 7.90 (d, 2H), 8.80 (d, 1H), 10.20
(s, 1H); LC-MS (ESD), 891 (M+H"), 913 (M-+Na"), 929 (M+KH.

Svynthesis of Compound 29

175



10

15

20

25

30

di chl oronmet hane and finally 20% net hanol in
di chl oronet hane as gradient to give a colorless oil
W@ 21088358 92% . To a solution of the oil (561 P@I/U32066/037793
mmole) in DMF (10 nL) were added
d||sopropylethylan1ne (679 L 3 9 mmol e), the conpound
5 (509 , 1.3 mmol e) (see Exanple 1 for
be @pwhatomcﬂf)cmum (@4 9ag, @0621mglom}on dfjchdaromethane (0.5 mL)
| rre
was adc{eaqﬁﬁ{ﬁ%%eﬁg taglragO\B] tggtr%@?lgémﬁgrtaﬁlr@ N2 S\r’}@?(tusfé L(hus ta%ed was

stirred ot @O@® mérhpdrﬁdrd for Ao yigsiss, aen themidthe w&smdc&mma to dryness to
purified by flash_chronmatograp hé on silica Wi th
B

give Coﬁ%oﬁé‘il RAABAN Pih WY&y WRe iThagid SR Wihaut Bither Ialrgioa on (40 mg,

o, SHEEDYS FRUATES B gt 0 M oo 3 P10

1H), 2.3Hm, 0H)72. 4(5n(t 2:H) 16)(: 21{)82 10m 25Lﬁh 4}2) GQso((m 21D) 3.42-3665 (m,
166D, 37545 (WD. S8 (C ATB b5 (muTHp): 640 Jh7 64 219, S8 18D, 8.80

@ I eST SRR s s T 94l 708 (.

Synt hesi s of Conmpound 28 15 To a sol ution of Conpound
27 00 .45 mmole) in DVF (9 nL) was added

M&M@i mL) at roomtenperature. The mixture

THdSoRBbAILNS (msmgt 0.2 hefole} i ROAc LefPphad sdRdfaQondentrated
hour. Then t ure was concentrated to dryness to

HBr solgtige imFt@AP (mlc)rat ro@i8 tenpariiate. olke Bac depretecio was pompleted
after 1 hr(r)gl?l,?' ‘Fﬁ%g);e.cﬁgﬁt\é&gnaftérsatl l%\{'f}? %géx%dgax;{%u%gl% e?dr?]s cidhele g‘%llgnlg% salted

amine vihsQissolved e DMI (AT Ty thieddhaim Wére atijedvs comga@d 25 (55 mg,
EG4- NH ester (SOggngO 097 mmpl e). The m xture

0.2 mm Ry, HGRRAPYIEY RN 17 et | BTOlebBT HTFE oo 4 Bimoje). The
mixturegﬁlbi:é ?qbé%ﬁ{dy%'s V&R d WASHBHA e[?efr'_éﬁréaqu ﬁ%ufses'ﬂ‘éesog@e} was

sem -preparativ to give Conpoun
evaporages! aad the es{da@ wag puified by f¢inNMRp{reDEPLE to ivk0Canpound 31 as

R L T Y Y (N A

510,52 Byl 297 7, 05 0y 990 213 . 1 02

1H), 74SmAHY), 76580, (B), 27§ (bs7 181, 186 (@HED), 3.290(b6dIHRHC-MS (ESD),

s oo R e b G S 4 %)
WO 2007/ 038658 PCT/ US2006/ 037793 To a sol ution of

qpound 28 &47 nmg, 0.062 mmol e) in dichloronethane
SynthesispfCompoupdd2 added trifl uor oacetl c acid (0.5 nL) at

'[S"? ?1:90 EI%H %[f%fo %‘una- hﬁ f g?htg%xogstu? dw%%r?%%étr}]la?% gO.S mL)

nper a nut'es
were adalbcttaufsele\/\(aﬁO qrir)camlt ﬁrﬁlueﬁbabalcﬂﬁcydlé{es D) at room temperature. The

mixture thus obtained was stirred at room temperature for 30 minutes. Then the mixture was

concentrated to dryness to give an oil which was used in next step without further
purification.

To a solution of the oil in DMF (1 mL) were added the Compound 29 (36 mg, 0.039
mmole), diisopropylethylamine (40 L, 0.23 mmole) and HATU (15 mg, 0.039 mmole). The
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gi ve Conmpound 29 as an oil which was used in next step

W t hout further purification (40 ng, 5 92%. 'H NMR
W@ So3@86s8 1. 10 and 1.15 (2d, 6H), 1.60 (m 2HCT/LSB06/037793
e (m 1H), 1.90 (m 1H), 2.25 (m 1H), 2.45 (t, 2H),

2.5 (t, 2H), 310325(m4H) 3.30 (m, 2H),

mixture glpHSSQ%)a?nSeé was (sgrre '4} ro?%ge%gfr% %orSllsg%\i( d%’%,_so[}ve%’ was
evaporat%%gj the Qesﬁﬁ@ was'—lﬁ'rﬁ@d bERbhi- &%@aﬁ%‘H‘PLC 858vd WiNppund 32 as

Synt hesi § of npound 31 To a sol ution

an oil (3efm§oaoeApOHrrgMR0(c2);®ﬁmae) 0p ranEtld&cQ@Z 6H),) 1.0Rémagddyd & (m,

1), 199 Bip R ol D, 8 CagBhor B BIPed SonbPet b 2 D

0 efphigat 1 tglss b, veg 430 ter 4.55-4.70 (m,
3473, 6%8]& %ﬁ{ %vgﬁyﬁ)rg 52 Im $FA s);I ted¢ alr&nqj)n

4H), 6.79(ss SH) VB (sn LBV 3(63(bpeL1)H) Té3t7rﬁ4s(ns&H)t 7 3o Tl 5 Ao o (.

3H), 8.04 08 &%’3?@25 G )ﬁgg(%{;@gi@g(ﬁﬁ?mﬂﬁ MS (FST) 691 (M+2H )2,

1381(M[}’f9{+) G429 w@ke),. The mixture thus obtai ned was stl rred
room tenperature for 3 hours. The sol vent was
evaporat ed and the residue was purified by

Q;e AL iy L C to give Conpound 31 as a white
-t-Q‘E—n'g—%g’@%aiHNl\/R(CDBOD)Slmw 9H) ,
2 91 T(}ﬁ: blab&mal&cﬂﬁt}&)fﬁﬁe cytptoxBHpmpeurds ¢fithe 1nysgt10n3;ag'be

assayed r_walg thP Vifél %hﬁle?dl i‘gl*)‘mym?ni%l’r(oﬁ?e?”z’ﬁ?)“sassﬁye 'dls 3¢ Eé’éﬂlem

IniéaMﬁ
method %}Eé%r(tﬁétmé&ﬂhlaﬁgroﬁﬁarét?i)n? %86 1%@%%&2?&\@536 g’gkibil)s by ES11ng
the 1ncor(pkvl1dtsl@ﬁ)of ei@n()wﬂ‘e(dl))labgyﬁ Hdakymidite. @st l31gh}yotegro umble

| ut 0. 039 |
and can a*?%ﬁ@%%?%ﬁ@%ﬁ% fm(z g)E)‘;‘g%dqg\/\/er e addetTrgnle)so: 2 (100
L) anph &driyf dud ;?_’{]e%ﬁe@( p@n@@ld&ﬁﬁ@leﬁlﬁtﬁi}a calls, Hie Ay, tare culturectl in
ture. e mxture t ai irred.a
oSk 1 o BB A B P B
study, the c%ﬁg Dl c%glgge& %aﬁﬁ Sl‘estu &Ug@ataibogbént%bﬁ B oas UFeells/ml

nex’{ urt purl ication. To a
in RPMB@drwdmmg 1@% FG® 000 uh crfcawus(p@nmg iswddesl tadifetelt plates. Serial

cilutionsi - G0R FOpMEL Iy AORE G oy TDR HHBPLfr stFeperPda e
, areT (& 1/m 3 -
made aﬁgngo/oﬂngo%/ Qi Higed AetvdlD I3RAR/ WB36F] 100 pCi/ml °H

93 mixture thus obtai ned was stirred
thymidiag isradded pe@rpa anduheplpiss are ingibated Tore2lnuge nt he plates are

harvest éﬁ?or a%%ﬁ’?@?‘%& thb{%élfa% %Ev eﬁn(egfrér%hx{d %}%ﬁ%ﬁ on'a Packard Top
Count c()&’hﬁem ou@%ﬁ@ame’ce‘rﬂdﬂ&éﬁc (cﬁﬁfé@l)e fAtedl.t0 thed Hzlthj(miﬁné patorp@khtion as

,181m111 193{% I—Ql227(m
a functhn-pf drgg mg)lg.mty upipg Pripmesoftyvare tg dptermi g&l(osval %)
g ég ?hgg%ﬁéguné%%th% d&eﬂt&rﬁge@x@ra lmha%z!ﬁ') ICﬁle@e (rmhe‘ltBBve

assay of fidm about 1 pM to about 100 nM, preferably from about 10 pM to about 10 nM.
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4H), 6.79 (s, 2H), 7.06 (s, 1H), 7.36 (bs, 1H)
7.43-7.54 (m 2H), 7.72-7.81 (m 3H), 7.91 (m 3H),
w@2@3/08%58 1H), 8.25 (bs, 1H), 8.82 (d, 1H), 10P@BUSHN6/037793
1H); LC-Ms (ESI), 691 (M+2H+)/2, 1381 (MtH+), 1419
(MrK+). 10 EXAMPLE 8: Proliferation Assays The

biolo |cal activ t ot 0Xi ounds of the
EXAME "d‘d“%“& @Jﬁégglgﬂ‘}‘g Wb’iﬁsﬁe%ﬁnﬁggt abl i shed

3H-1 *’ﬁfﬁ@ iaffH1PHQLHP&r3dckiORN caffiRdhs all nfethdtlof gtesforeninfiphting

met hod for quantitating cellular prol iferation, as it

a drug-liekalme@tasde Df\lahesy\mrlhgg (ophggallyga@gthg gthet geoups, such as spacers,

reactive ﬁmcg Jgagfggé}{pcs) gn tlbeﬁl)i(o?%eagl:ﬁo gbéay eaatggeﬁg% Q%énﬁ hym-gjene.

condltloﬁé?@r@r!’ﬁ'élﬂé&ﬂoéléﬁ g inendd s betxappinywntisandimnelaniting o (ther

he assay, pronyel ocyti c | eukem ells, HL-60, are
approachﬁﬂfom@wgaﬁng Firigr linkstimalesblgs i Emtlg@g igpats lpayp in the art.

| nact,the gﬂlgéﬁ%l?hle&l%h fe Bé’dTh 5 Q@ bas% oh h@rsRYtiH oftfRR thiol

st udy, are co ecte ed and resuspended
groups ta'theaarmbﬁ@}emrm@ﬂ resactioh oflySines aDbe @eﬂlbcgllym/lth 2+tmimppiolane,
cont ai ni nqg); éO%

otonel B St B 0B R Al

the antlﬂo'ag E@H@B&g&x%é%éd AX QIR eSéHAn§Sin®d (ppm pHo¥ghateomiffed |p}I 0
conp ds are made and 100 of conpounds ar
contamlﬂgi éxd MpRiaClyim M IFT Ryl 11}98 @ng cmcegthtg@t@ n&mgéqql Th101at10n

di add -
ves LSRG SBH RIS ARl S PRl 2Bt o
iminothié$n@ %o 8e 8fdeaBlds dd&frfa‘lﬁ&ﬂ@ﬁ pfeRathay éxﬁdﬁﬁﬁenmmidt\&mesafndn
counted on a Packard Top Count counter

antlbodjpgxamibp@y Ind@p gralimipagyy @&erlg}e@t% p {ifration Bf Wﬁrgasmg amounts of 2-
1m1n0th E}ngrvlyats | 40P 'tﬂggﬁm 2 éfnarfo %Nlﬁg i ub M WaR t}féfanﬂl’)é@ for one

usi n F1sm tware to determ ne | C50

hour at ﬁb@hu&mpefﬁl&&e Cthﬁpmmbuds vas desatted mie AOIMYHHERHS affeyplh §\Peusing

o Sephagex GEAO\TDD SAAheRREEr Shifig! BRORY iiodbeRatsatyfdly by
3 2806 %EWE:BDP E6ANPLE
reacuonl\glﬂgo%hl g% 1me%ﬁ@mgg?€%ﬁﬁlgg{$b@ecul gs to Anti bodi es

hberatw'ﬂ‘nfsthuepquhhe wihéehds imsegones a3 4am. ciavenles ¥iPrelfip concentration

or0.5- PRI} S 18 cGAPLISEN Do e Pl

concent?eliﬁh oﬁ?g&gﬁ&ﬁg Ekfe; sggf &aCztrid\tEerf anruiiquonaﬂ eaglt smppie &hgmt) hf@s

?] y tar et | r;lg gﬂ E(Ej The
mcubat@cbwa 0i lomé DIRY G’?@%Mé%ké e BrethanpPdRt mlerlte@@ o
temperag% emgglzﬁ’[kl san d% oef'?)q f@lﬁéﬂoﬁ r}%}é D‘T@P ¥2rB&lso iRRBheaahassidAfier

nj dga ug- | ecules to anti bodies are
10 minkesy wbsdrberichat 324nm Fhemeonjedgatl itmnumetd o thiels prease quantitated

herein is based on _intr, duct| ifree thiol groups
using ap gxtneEoR §O¢] %ﬁ’cﬂﬂg’ﬁ%‘ﬁ@ﬁ F@é’t,ftlgg(?]ﬁéf | ysi nes of the

anti bgg CW (j Fttﬁol‘aﬁbﬁ‘fé@&'o@ ki@B&thiol fgpdu R Weelamiibot g &cdekiod. For
ofthe i nker nol ecule with an active nal ei m de
examplgrwitipond partwuihﬂ antibody this was achieved through adding a 15 fold molar
excess of 2-iminothiolane followed by incubation at room temperature for 1 hour. Antibody
to be conjugated was therefore incubated with 2-iminothiolane at the desired molar ratio and

then desalted into conjugation buffer (S0mM HEPES buffer pH 6.0 containing 5mM Glycine,
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10 the anti body to be conjugated was buffer exchanged
into 0.1M phosphate buffer pH 8.0 containing 50nv
wONa@@7/03888V DTPA, pH 8.0 and concentrated to 5-ROI/D§200$/037793
Thi ol ati on was achi eved t hrough addition of
2-imnothiolane to the antibody. The anount of 2-
i mnothiolane to be added was determ ned in

3% Glysewol ppgd AaM, DdRder Thesthiolatethmaiprinl was maigtained i ipouhilstshe

rhpents, a titration

numbe%&thﬁ%ﬁéggéll%geag\%g%% t%%&%ral/eéa)%ﬁn o{}ﬁ?ol ane was added
t o t hé\fentetibayion af dlefrmiﬂbeﬂ\bﬁtgloﬂﬂﬁtrbdlidedﬂhé\fdfdg lidker molecule

o e e e RISt i
conjugéci%nrigacu%n%%@t&%‘?f%g gg%%ogﬁggg%rmﬁr %1@8 c&&’t%ﬁ{ Pfindihi Ol

groups introduc ter apidly by ctl on with
concentthtidn ddivpythiytiine glycolldiRithy Rethert (lonm smfabiemltdrn@we wpisent).t h

CommigbFod F34 ket Jask T Eletr S Gon T b i e o
ether, 189 @nethy® sdlfdkida/ Fir 208i6n tAflibo a—}h & eaﬁéékr DA @h 620NN

was used to accur at el ghdeterm ne the concentration of

directlydp dlaethiplatad ﬂmféooslanwh@ asgn@ughhethylgne glycoludimethtyl ethetradded to
bring th%afgﬂéik 80&? nt JI% t?ﬁs/oé oF cﬁ@‘i qn cslxéla %ﬁ)étbélgfegggﬁ%%mg a final
concentratiymerfd0es ethylBha glycslaifmbtﬁyl éllflerbﬁd)ﬂf)@éd 8 adéitiph tsar ¥Rl

| sO i c bat ed al ongside. After 10 m nutes,
VOlumeﬁélb‘PE‘aeﬁl@@ g? ¥B24nm was measured and the number of

thiol gpp E&?ﬁ%‘e‘goﬂq tibh a8 ﬁcg@t#@é_{cgg%lg 'I@/?l_f?ﬁér%ﬁ% £o0 P Ihours with

~coefficie opyridine o ypl ca
mixingt fdllomang nmubaéweIthQ)lfead;tiunemxtWas@bntgﬁIgeplstt ﬂ)é(BOOaRlEMtfodyS in$nutes

end o $FFAS o Gl R P o SRR R sl B v
was actB@@38roafh rbMattRtdphe uaing afnqlﬂb@ﬁ/\ﬁdn&uodisn @éﬁﬁﬁgh@ Rafbe

roomtenperature for 1 hour. Antibod
purlﬁedcléﬁﬁ}afgéﬁr@@ Yk elematpeiaphy ey Smh@grywst’zw column pre-equilibrated

hen
i s TENANTE 2 R AP SpA RO 0 A0
Chromdfodlagtontvad cairnigl autlt &liyieir flew ratk 68 2802k 0F 20886 ntaining
PCT/ US2006/ 037793 &‘? G ycerol and 2nM DTPA) .. The
Conjuga'H P BICAOHEC FhtPapiedian ankBrHedi /hlé@n%ithbéﬁuwﬁarﬂg@ cihe
i D80 i KOS AOHEHSRS SRR A gy s
and neetllto bt sptimizediueet caseh Borchxagpplel alkté]odyﬂnllrt@mr@ugate reaction mix

s GRS DR AR SEULYE TR, ] 040 S BOIE B i

3%glycERAGH 6. IAS af@hddy@dnRighte Mas CRIMIUSH aHiéH @FO @Mswaa in
cont ai ni ng a final concentration o et hyl ene

equilibrgtige oy ilay; igns earfigining ghe @nmatpamr@pmlc@rth@piims adjusted to
drug-|inker stock solution
7.2 andﬁ S tle) ¢ nc%ﬁ?&f‘%’%@g epﬁ' .

sso yl ene gl ycol dinethyl ether,

EXAMPOY 10: nit Vijglo Stullfeoxi de. For addition to antibody, the
stock solution can be added directly to the thiolated

A. Treapmend ofig vigp temor senagiftyh et hyl ene gl ycol di met hyl
et her ARHFRMA92A 10, see co-owned U.S. Patent Application Serial Number

60/654,125, filed February 18, 2005, incorporated herein by reference) and isotype control

antibody (anti-CD70 IgG1 clone 2H3, (see co-owned U.S. Patent Application Serial Number
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10 bring the final concentration to 5% or pre-diluted
i n conjugation buffer containing a final

w@emcestossat | on of 10% et hyl ene gl ycol di net hyl P€L/mg2006/037793
foll owed by addition to an equal volune of thiolated
anti body. The conjugation reaction was incubated at
roomtenperature for 2 hours with mxing. Follow ng

60/720,60@& uheorpaated hereinezctefapnag) wewgesscle buffer &;@wxgeéantq 2000
phosp TR S TS ok A M AR b

6mg/mkc Bnmmtedmm@amremaqate@ b u@hbaivnoned 995 3§10 ndls dxdesd of 2-
nunmber of nethods. jugate can be purified usin

iminothiglane foy enefaqus at eﬁfrbﬁ%ﬂo@ Lamfyllewecbbxséffﬁhmgymo@zm phosphate
2
bt 0 0 B e SO R Rt T SO Bl 12

columnC]ﬁhiofamdcmﬁtthVS were thaf mnbiathimedtondite, avHilstiha mufdbemofr thioe groups
. of 28 ctions containi ng 20 _conjugate wer
introdu g S PR Iso] Wn AC LU aitien f AFRBPIAY T GRIsd antbody
with duiawcmgynq%wgrrm nneeabsa&ah&vae Qs@:‘ﬂﬁ QHY IhdaO= & gféi@aﬂﬁne the

C rorratograp Condi ti ons vary rom anti bo
concenfaattqnbﬁ@yotelammtmeempte@, dnd thept armlmdt (Dﬁ'ﬁaelasehnldaé(wmﬂovas

incubar IR0 DP BT GRMRIR hahaF Bt af B

temperdt@EMBHERESmp REMF Ghfféd diéhe plBDTDPSI&E indabhtbd Blonddige.
anti body conjugate was eluted using a gradient of 0-1M

Absorbaggeyat %Wea@ﬁaaumdamddhe punbeof tiHply presepispes ertitoidii ng
i o} st -
v B ORI B PO L Fr o
PSMA 5.3 tMolspeStntihiods ware fﬁnedﬁa&sﬁnandaﬁ thecage whthe Wsvdype control 6.0.
xenografts Anti-PSVA (2A10, see co owned U.S. Patent

Appl i t' Nunber . 30 6 ile
Fobr 1L o8 ey ocias s e st OFER Bk 20} s ey of
Compo@itHA ioy8tt e trotRRbhQIntrafiftt bARY of Rt - CD70 g3 clone
2H5, (see co-owned U. S. Patent Application Seri al
Nurmber 179 WD 2007/ 038658 PCT/ US2006/ 037793 0O A
60/ 720, 600, incorporated herein b reference) wer e T;?
each buffer exchanged T§5—O\ éq_/& er
pH8. 0 confhi ni ng 50m\/|"!Ng d”2mV DTPA, af?d —\<\/
nt rated to 6rrg,(1m Qoth ant i bodi es were thefl
2 by |ncubat lon with a 25-fold nol ar excess of
ane one hour at room tenperature,
oI ov- hy—tlesa ng into 0.1M phosphate 5 buffer
NpH@ 0 con®ai nNNng™50mM NaCl and 2nmM DTPA buffer using a
QSephadex G 231 colum. Thiol ated anti bodi es were then
mai nt ai ned on ice, whilst the nunber of thiol groups
i ntroduced was determ ned. This was achi eved by
reaction of a sanple of thiolated antibody wth
di t hi odi pyri di ne ( DTDRJompdwdapsor bance at 280nm was
nmeasured to determ ne the

SmM stock solution in DMSO of Compound A was added to the thiolated antibodies along
with sufficient DMSO to bring the final concentration of DMSO to 10% (v/v). After
incubation at room temperature for 3 hours the pH of the incubation mixture was raised to

7.0 using triethanolamine. The antibody-Compound A conjugates were then purified by size-
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concentration of protein in the sanples, and then an
al i qguot of each sanple (0.9ml) was 10 incubated wth
W@ 20mo38eFOP (5nM st ock sol ution in ethanol) foPC10S2006/037793
m nutes at room tenperature. Blank sanples of buffer
al one plus DTDP were incubated al ongsi de. Absorbance

iorcy ’ A iIHratbd inalh). Vies ent
exclusmngcég&ﬁﬁtp%%@;oﬂ%%al@?g?g%b %JSFI;?IE BrO& uiltra

%an extinction . ..
phosphat€ befffér (pHETR) chntminity Hpy¥i MiGlend 50 0B00ANIEO. Frretipes akdning

f anti PSMA 5.3 thial ' '
monome g oS B RO R e

concentratt&? ol Avgda e iRedhRR geknRiddhertkDacubaffetnibrihe.a 3 fol d
nol ar excess of Conpound over the

ol ar :
Concentratiorsent saltstibwion fatiosi(evmbgr of g51g roleculpsitached per apfibqdy o

O Ox N=~QN . K
ey el el R s
referencd tBitRd @@t ddeHResoftotngntitddy wid BospbindcA@heacdVEO t o

bring the final concentration of DMSO to 10% (v/v).
wavelength e previonglyeessed-at room tenperature for 3 hours the

pH of the incubation mxture was raised to 7.0 using

triethar ' TenaidNIR¢YA eBas@nfgaeajitigaingsund A
mere‘t\t%ggh‘gﬂ%rf?%?d&% Si ze gs_o 1) 2%’07/%%8658,
was testddOH LIS24K) 6v/10317F B8mae prdstatd eALCIBMING mqg&ef@pg'rngﬁn gnale

Seph | .. S20 . - il ot
oo GRS o R R AT P R et
expressil\(/%llxi?l 1EMEQr PEIEE e RN \hiaifed Rbmi ATHCC (OndIGRI -4 74)mnd gapanded
. re collected and pool ed. The resuéqt:iﬁg_g{)ut{rl fg[ed o were
in vitro fobnjvingaA BEC wstractidre weghwibmalefBY - G B Y
implante%gﬂﬁé%%}retg{ls%ggﬂhe Hgﬁ Yqnk tw%%?? x§o I:IQ@EP BREIH AEm] 8f

I-ons an Itutron ratios (nunber of drug
PBS/Maffleg cltl \aser atotieec Mide pere weihdiauyl memsired firdymeor thege

_conj ugates were determ ned usi.ng _absaqrban 80nm
dimensi Y 3306 37 el@ytrom%f:@}pgm:vg.c? ge?lﬂ% gtga{qgﬁgrtefe g\ﬁe%ksa}t)os% |
implanta&%\?}felflﬁeﬁ!éitﬁﬁﬁl $uRb: RPtHe a8 Ead¥e@RshGaTRONidth Alaitleadive with

as previously neasured. Anti-tunpr efficacy

vasculartfed amhors REMEmiRATY apporrencesdithaityaoesd of aPTBPEET Higesavere

randomized into treatment groups and were dosed per individual body weight on Day 0.
Mice were monitored for tumor growth around 60 days post dosing and terminated at the end

- 3
of the study. Mice were euthanized when the tumors reached tumor end point (1500 mm”).

Table 1. LNCaP Xenograft Study Summary

Treatment Dose (pmole/kg | Nper | Dosing |Average Tumor Volume
Cytotoxics) group | Route at Day -1 (mm3)
Vehicle - 3 ip 100
Isotype Ab-Cmpd A Conjugate 0.3 3 ip 100
2A10-Cmpd A Conjugate 0.3 3 ip 100
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10 was tested on LNCaP, which is human prostate
carci noma xenografts, grown in nale CB17.SCID m ce

W@ a00aiobsabs e from Taconi c, Germant own, NY). LNGaEI/US2006/037793
prostate cancer cells expressing high | evels of PSVA
wer e obtained from ATCC (Cat# CRL-1740) and expanded
invitro follow ng ATCC instruction. 8 week-old nale

CB17. asisiovi tneligr loth3nawoleilcg (\l\ﬁﬁﬂingi torfeamolesiof the cytotoxin

e y |n the right flank th 5 x106 L

Compofif RYSFREGATMrgho g ALt Pifeetchmpfercrebiessmal all tree
estabhshéd?ﬁnMBLﬁcapluﬁﬁkﬁﬁl and neasured for tunor three

di mensi onal ly using an el ectronic caliper tw ce weekly

starting three weeks post inplantation. I|ndividua
B. Dosg-Respons§ISindy was cal cul ated as hei ght x width x

| engt ﬂntll\ﬂﬁé\(‘%&m) WA e?g)f&ﬁg d‘iﬁ%&ros M%%B?Zprhg{e%%?feng 8.0

appear ance o0 tunors ro ri a srzes were
contalnllng 0o 28] amd 2mM BDAP AR ahd gﬁrmemﬁatai’mb s&hg/nd oS etbade fwas then

thiolateq g 5@&%3&7%%@% S ?%@M@QI%g?nwﬁbroom

tempera@i€, folbFED 9} ﬁgsaﬁfnﬁ enli]tt%u sep1 I—ﬁfPESE@ud@etr g%@ 0 g@]@ﬁnﬁﬁrﬁnM

eut’hanl zed when t nors reac pol nt
glycine, (mm)and 3%ab o glycetdiCaiRg Xefephadek tG-35 nalymBuihimtayed

sntibody S8 T g b AT st e P e ks DRy v ™

determlMﬁh rmlse;vas a8hiePedBPrehSeinydTar ARpIPHLD1ANAB88EwWRR3 3
2A10- Cmpd A Conjugate 0.3 3 ip 100 5 181 WO

dlthlodlgmn@ gaEB8). ﬁbvﬁh;szl@@w 0 wasmedsad th deteimgine the 0. 3
y

concndILELK IR 1€ S AIBIBLER A SISO ENE PN e

incubateowjth 6tlenl TEGDR 6Bn Mdrstak F\faldtlohhm eﬁtancg;fogbb Inﬁhlﬁgss mn‘ad)m

temperafiaing B gplos pBVILT Ghonsgutr DB e BRI HARESu e

Absorbdce & @4%&%9&53&%@9@’%%&?%@ t}g%gggﬁ B%leod¥
concentrated to 5.6ng/m . Antibod n hi ol at ed

quantitad usirg Avesdtioetion dokffmicnt ﬁarftbioqiymdmapf 60894 ' of
2-im not hi ol ane for one hour at room tenperat ure

f ol I HEPR S f f er
Lot o R SERRIbD o Bl RTINS, Dt o Ses of
Compoujﬁll Agver theplhad eaincﬁnﬁﬁldmdyﬂﬂ‘ml gxﬂilpm(aﬁlqﬁ)und-@x Sl bt@@l&’
on ice, e nunber of t

solutiong ML TP SDH. (HD) <t Hders iyl dimethy o hegees ed tafhe
thiolate®¥nt{tRA§ bl vith RFSAOR lefyPine N Rl ARt RiHePRW i thd final

concentration to 5% (v/v). After incubation at room temperature for 2 hours the antibody-
Compound A conjugate was purified by ion-exchange chromatography. Reaction mix was
applied to an SP-Sepharose column pre-equilibrated in buffer A (50mM HEPES, SmM
glycine, 3% (v/v) glycerol, pH 6.0). The column was washed with buffer A, then with 95%

‘buffer A, 5% buffer B (50mM HEPES, 1M NaCl, 5SmM glycine, 3% (v/v) glycerol, pH 7.2)

and then antibody-Compound A conjugate was eluted with 10% buffer B, 90% buffer A.
Fractions containing monomeric conjugate were collected and pooled and the pH adjusted to

7.2 by addition of monoethanolamine. The resulting purified conjugate was then dialysed
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di t hi odi pyri dine (DTDP). The absorbance at 280nm was
nmeasured to determne the concentration of protein in
w0 b@738%p8 es, and then an aliquot of each sanpP@r/US2006/037793
(0.9nl) was incubated with 0. | nml DTDP (5nmM st ock
solution in ethanol) for 10 m nutes at room 15
oy 9 I
into SomhEFRAER, AR ENECE <R ERe e SN Elvcfop BE R R BERY
concentraed st errechebllt inglenmitrbgen, ofing hil 0kI3a pmtasf’ém’embeaneant i body
guanti t at usi ng .an, ex |nc n t . for
Concentip B4 IO BEBOECRIDE CLHEE Eirfah b GHecand PEoYOOS
moleculé&l?)? fhd g.té%&e\gas"ﬁe%é?mﬁxea ubib dbsBbace QX ERMM £1d 346aAP8YNd
over t nol ar concentration of thiol groups.
referencQmntpeo axtthotion Bmfﬁstlem@ k)f B@Ih@etlbndymmdu Gongngd v atyeach

[V c
waveleng RSB PHGMAEHI ) PR NREBNEy) bt Wi b EqfRRr gt
prepared@isihyl 188 Sarfi¢ Melod Gk eapt ﬁ]‘ﬁ‘c clelitiesf dodjuphterfebrh ke ibh-@adhange
concentration to 5% (v/ Af ter | ncubati on at room

column wesgsbiexed mathf 1570 bufiigs §5 Heifad body- Conpound A
conj ugate was purified by |on exchange chr omat ogr aphy.
React y EndOLAY LNCaP
pr o SAathc Ind Qeci@RR bEthd QoBlyR) MERARARRAOLUAE LNC.
human pybsyate marciBihe xémgragﬁtlsgmwm lin make 6B0Y.SCTDenicolasidasconasd above.

washed with huffer. A, then w 95% buffer A 5%
The deSI%PP&’S @”@Sﬁﬂ?ﬁ\ﬁt‘#@@mlmlﬁé@%a% gl ycine, 3% (v/ V)

gl ycerol, pH 7.2) and then anti body-Conpound A

conjugate was eluted with 10% buffer B, 90% buffer A

Fractions ccrasleiznmg:amsm%ﬁfccstmuﬂﬂa wer e
coI I ect ed and pool ed and e pH adj ust ed to 7.2 by

rru ToT 10 IITIC jH'I'E_'I"E g T e PO T
TRR 5 T AN h%ﬁéﬁé S g g B e
PCT/ US20q6/ 087A98FIn)i nilo8¥yR S, 100%?%@1 (mzHy)
NGUBE: 370 (VI V] Oryder ANa L NeEN 160

concentrdgted in a stinfre ce LPnde nitrogen, using
ISot{peh-C Ut 0 951 0. 1% oA €. sConJenH at|ons andi60 (I‘
W&N ut]i @Wsr@%{) q)s9q(nurrber pf drug| nol ecul es attache

e \.TUI‘I] chuc v
ZA%T(%‘?W’% 6Q§1 ésgt}?orbandce ht 4BOonjn and 343ﬂ?n by 5
ref erenc 40615591- 0,090 dction koefficlents of both
anti body and Conmpound A at each wavel ength as

D15 Antiolit dohle ing F6, 300 TG Pk SL b PR oound
A (Fig. fyﬁaa R trd k- gk éma&ﬁh&p@w Aidte/ks foisbtgge E&ﬁr&%ﬁfb@ﬁd

columm was achi eved Wi th 15% buffer B, % buf fer A.
A, indic&frg at deagt afrdsekeetieity (Rig.t3y. 6190tdmmlc/kg otigatt-BSMpa€ompound A
det.er m ned USIB)?\,EF'L P 10 hu rqst at e car(gl noma

only shoye Srgpsipridoye gl waschstow g Blergied doehed

b t L dA
Therto 08 Srr SR SERLANSiobt 8 eIy bt oy
LNCaP-Sumareregring mice.

C. Efficacy on Large Tumors
Anti-PSMA (2A10) was buffer exchanged into 0.1M phosphate buffer pH8.0
containing 50mM NaCl and 2mM DTPA, and concentrated to 5.6mg/ml. Antibody was then
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Treat ment Dose (nol e/ kg N per Dosing Average Tunor
Vol ume Cytotoxin) group Route at Day -1 (mmmB)
wo/ewwrobssss 9 ip 160 I sotype Ab- 0.05, 0.15, 0.BOr/US2000037793
160 Cmpd A 0.45, 0.60, 0.90 2A10-Cnpd A 0.05, O0.15,
0.30, 9 ip 160 15 0.45, 0.60, 0.90 As shown in Table
2 and Figs. 2-3, 0.15 nol e/ kg of antj-PSMA-Conpound A
thiolateq by glcubétloﬁafﬂlﬂb@t?tf@]rd raples excassel 2@%?%5@}&@ Herpng hgyr at room

tempera]{'g%%ﬁg\ggé by (GRHRE i3 %p{;ﬁtk H%gim%m ﬁfglde / gtaﬁﬁgg BN

glycine, &ﬂﬂiM PR BpoGd gIPYCemﬁl wlrtgfmS@ﬁadaxdﬁéZISmtuMm)Thmlatyd
g.5) and was be{1 w t he m,t ol er at.e e.

(Fi
antibod e BRBIANCER Kg ekt {5 TN P SR} € Es i
determi %?gh isf&dich (/ec%‘}'; iea&%f@%ﬁ%ﬁﬁfﬂﬁolé@ed antibody with

t unor - earl ng mce fficacy on Large Tunors
dithiodipyridindEVEDP R A1h6 pbsweisanioe fiff mnmﬁmg@drqdﬁt) de@mﬂlﬂl@ the

o R B B oG 000 SR A LS T
incubatdBRitY\@ 120D 103 @ﬁﬁﬁl fo6eld IR0 6 B4 or tiDingihate gt loym

i ncubation with -fold nol ar excess of
temperapure.nBleokshwpbes of b@ﬂfer@@emﬁDEDPr%@ﬂncvbﬁﬁféalangﬁ@

fall '
AvsorbqgBeCEE ek R A b ' B R ML TS ik /R o RIRE
quantitats L&mgaanﬁﬁmhatd@(cdéfﬁdiem%nimpyff&me bai 2&DOMiht | body was
mai ntal ned on ice, whilst the nunber of thiol groups

d d
Feact b PR aniicl T e pesd T P BO0l R SReess of
Compoﬁﬂcfﬁ'oggﬂ Ry Ho‘ﬁér%n&éﬁﬁ@? dn ofthR] BRYPE. SO URH A SRINDSHRE

measured to determne the concentration of roteln in
solutiort ind og/a@m)d@MS@w%D% le/s) ethylang giuml d@ﬂetéabﬁh@rawm gdded to the

thmlateé 81’@{5%55&%% Vé‘tﬂh ﬁ‘ﬁg?%gt?eél?ylirﬁ R ! Fﬂ es aﬁ%ﬂgé AL final

concentt RITALH 3 v@wtl) Jgﬁ@f%cﬁlﬁm{gh @Srogfn A‘ﬁmbé@mmfm%quw&e Bt dy-
wer e i ncubated al ongside. 1 sor bance 24nm was
Compon@hé@pwgaﬁcrvqsméﬂﬁ %ronoqxcwgswém&aé%%ﬁﬁ% éFMWPu%Sd’{FS

o A A A LD SRRt o o
(vIv) glydeesl, pHOUbELER: W)t Thacduhalvehs wvoished weitls beerok, th@owith 8o%
buffer Assigp GUMEr Th(S M) HERER 1O GR e e 2T 0y Ebigss okl
and theh YAod§IEBHSRBAN ¥&Fhgath WRE diiled SHihET0Y, VRFeBldRY, berfdrle
Fractions containing monomeric conjugate were collected and pooled and the pH adjusted to
7.2 by addition of monoethanolamine. The resulting purified conjugate was then dialysed
into 50mM HEPES, 100mM NaCl, SmM glycine, 3% (v/v) glycerol, pH 7.2 and then
concentrated in a stirred cell under nitrogen, using a 10kDa cut-off membrane.
Concentrations and substitution ratios (number of drug molecules attached per antibody
molecule) of the conjugate was determined using absorbance at 280nm and 340nm, by
reference to the extinction coefficients of both antibody and Compound A at each

wavelength as previously measured. The isotype control (anti-CD70 2H5) conjugate was
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15 thiolated anti body along with sufficient ethylene
gl ycol dinethyl ether to bring the final
W@ oneesesat i on to 5% (v/v). After incubation aPCT/OS2006/037793
tenperature for 2 hours the antibody- Conpound A
conj ugate was purified by ion-exchange chromat ography

prepard3 i file L oAt bR RRRY o o Bon B0t SiEBR IR BR 1650k Mhings

umrgws:ahwved pJHhG-SP% blﬁﬁﬂérfB:;TSS%)buffEhﬁ.Cm urm was washed
wi th buffer A then with 95% 20 buffer A 5%buffer B
(50 PES 5mM gl ycine, 3% (v/v)_ glyceraol
pH 7. Faanang ﬁ@ﬁc’f};i/rﬁftyloé&ﬂ’fﬂ@é‘&%w(as deterpeduties WhEaP
human ?l“d&a%jcé%lhgmgc QO EEroRn iPRXIREE f’/ggCIﬁ idd a%gfek&g)%d above.
ontal ni ng nononeri1 c tonjugate were coll ected an
5 The degigob&dieswnnt graftmridac wsurmdamzn:d itaPldsy &ddi ti on of
nonoet hanol am ne. The resulting purifi ed conj ugat e was

lycine. S0 [y ENCRERsh gL ys IR o

concentr stdtlod coll under _nitrogen nsing 2
ITrextmgnt ut - df DosetHmaletig | doprre ptPesingohAvarage Tumor Volume

substitutiorn ra€Cytsoximu ngutum ecubepapti @rid
' =S
dete9ls ned si ng absor barjce &t d 340nm?24By

t each \Na\9ele1gth as 2
281 \'ffn@ﬂiSA asur ( me SOl YPF CT Pl (antr - 10U
—E onj ugdte V\@gq5184 20071 038658 24y
PCT/ USZOOG/ 037793 prepared using the sane method
except at elution of conjugate frogmthe ion-exchang

10 col umﬁ*S Svadh] sed A FIe O5vABlE i dgge Ao pnplsikept anti-
PSMA- é){tﬂéﬁﬁﬁé’ ??gatﬁﬂlnﬁl%héagf%rtﬁgf éslaa%hgf%aj l%t'r%@tL?\?Cﬁ@ﬁlmors of average

rmnea usi'ng Fosta carcl

sizes ofGEfagmAf Inscogtrastn0.il & pﬂ’aﬂ@kgﬁ‘ﬁ]ﬂotﬁﬁl dInfoE€ompodes Arial @enimal
above. 5 The desi%n of these xenograft studies is

anti-turgeyrarHipacy edsishowain dablg 4 and Figraps snge dpsacd. Ienmgledsa of anti-

e A ALY

15 ofaverz(gm&)esof/emmhé 8 iv 240 Isotype Ab-Cmpd A 0.15 8 iv
240 2A10-Cnmpd A 0.15 8 iv 240 10 As shown in Table 3

and Fig. 6, in I dose 15 nol e/ kg of anti -
PSMA- Conpoun be@?@??@% #F?@&}Y&@mw of
established large | NCAP tynmors of average sjzes of
TacatmeBt | rDeserfiumakikg (. NPent]l Bbking df Averagy Bemor Volume

cont r ol - Conp@yistofinfiad | rgroupgl Roawd il- t unpm£f fiic mﬁﬁ)/;m

AS Sh' FaXvva) Z,_a o ngl o_dose
myledjckey of anti -- 6 ip 430
2A10-Cmpd A} 0.15, 0.30, 0.45 6 ip 430

20  Example 11: In Vivo Studies

The following samples were prepared in general accordance with the

examples provided above.
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PSMA- Conpound A i nduced regression and inhibited
15 of average sizes
wo@R00488868818. Tabl e 4. LNCaP Xenograft Study Sup@ED$2006/037793

grow h of very large LNCaP tunors

Treat ment Dose (gnol e/ kg N per

Dosi ng Average Tunor

Vol unme Cytotoxin) group Route at Day -1 (mmB)

— /nhlr‘ln-ﬂlnAQﬂ_?A1n("rmdAﬂ1'—'s 030 ()A'-'\Rln
Groupd30 20 EXappl&ublianks Vi VO St udi eSomne| Substituiting
Oups,anpl es were prgparagg i n general |Goganldanceratia h t hgtorage
"E:‘Xanpl €S—pt-owt gded—aboeve—3185—WO-2004038658
1 PCT/ US20061g03 1dfivpe donfiol Subst ituti 9o oup Test 4°C
: subst ances (rrg/ ratio Storage| 1 1gd isotype
P gontTot 5700 =4C 2 Ant=Cb70 anti body 5 66—4C
i 2 (CD70.1) Fantbédceiibedyed anti - CD705.80t 0 body -5. 30 |- 4°C
CD7O 1 df) 4(¢W0ﬂ)1 conj ugat ed|anti-CD70 anti body
] —80C _(CD/O0 Iy 5 1
3 TOXI nIDeElt?ﬁ silifed @&1'9979@6@3@& ed ant $3€DY0 2.98 1.7 400
~__4{80C antlbooK)CW@@T@ 1 df - Toxin 1) 6
Toxi.p2-c d CD70Q antibody 2.50 1.8 -80Q¢ o
4 ( Cortdn PC&%‘%’% %2“1}9@7%@ 7 0386580 1.7 -80°C
| _PCT/ US2006L d3ToEnd)o ~Br HN-110-] ~[\-Q HN ~~ p
.5 N @ognl-goﬁﬁué\étéﬁ de@wosylated anti-CD70 2.98 1.7 -80°C
antibody (CD70. 1 df - Toxin 1)
6 Toxin2-conjugated anti-CD70 antibody 2.50 1.8 -80°C
(CD70.1 - Toxin 2)
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p N NJ HToxinl1 OO 5B N/,y N/ ~NOI NNHO4
OJHOHNO NNO OHNNHONH ~~-NH2 O Toxin 2 5
wo-2o0e/088658 f reshly col | ected buffy coat sanpl espET/082006/037793
heal t hy vol unteer donors were obtained. The
peri pheral bl ood nononucl ear cells (PBMC) were
purified using gradient centrifugation according to
Fi col | - Paque(r) plus procedure (Ref 07907, St encel 19 A
Technol ogi es, Meyl an, France). The viability of PBMC
cel s were assessed by _ﬁé’?ﬁ quggh é §¥9L<En/
bef ore FAGS analysesg%g\P CL Qs before in 31
7 tlon The five markers listed in the folléﬁﬁng
n | Antigen Main antigen expression
macr ophages, Langerhans cells
b 7 neutrophil only CD20 recursor B
ceF%s subsget , s CD56 cells, T cell subset 187
(i:)wo 2007/ 038658 PCT/ US2006/ 037793 Two different PBNVC
sanples were used, a first for Goups 1 to 3 (study of
naked anti bodi es) and a second for Goups 4 to 6
(study of toxin-conjugated anti bodies). The criteria
for selection were the Tokill cell nunber, the highest
CD56 percentage, and cell viability.

o}
r”\NJko

H
0" HN )~<:>—Jﬁ*\—\_
4 N

Toxin 2

Five (5) freshly collected buffy coat samples from healthy volunteer donors
were obtained. The peripheral blood mononuclear cells (PBMC) were purified using
gradient centrifugation according to Ficoll-Paque® plus procedure (Ref 07907, StemCell
Technologies, Meylan, France). The viability of PBMC cells were assessed by 0.25%
trypan blue exclusion before FACS analyses as well as before in vivo injection.

The five CD markers listed in the following table were analyzed:

Antigen Main antigen expression
CD3 [T cells
CD14 [Monocytes, macrophages, Langerhans cells
CD16b |Granulocytes neutrophil only
CD20 [Precursor B cells subset, B cells
CD56 NK cells, T cell subset

187



10

15

20

5 Tunors were induced subcutaneously by injecting
5x106 786-0 cells in 200 | of RPM 1640 into the

w0 p@hin3dessaank of 78 NOD- SCI D mice. These 786-0 B€lI/1US2006/037793
were shown to express the target antigen CD70 by FACS
using the sanme anti body as wused in these in vivo
experinments. The treatnment started when the nmean tunor

vol unEWOrCEEf@WéHP@MQﬁ%an%WQEC ussdgafisst forgaraype I tpé (study of
naked a Q&S&lesﬁ fandl & S&IB R n‘? g&'@ ﬁt@cﬁ%f Qg}n%%iu%?ecgﬁhlb%les).

ted were ran
The crlamarfaf selectiva wararthd totadcell vomber thd hghedt QD Mupereasage, and
i g,?ngarabl e and not statistically different fromthe
cell viaBl¥r groups (analysis of variance). The 48

r ando%ﬁ%f’s \%I‘Eein&?&ﬁ'sﬁﬁaué’ne%hggl 15 ﬂnFec'tﬁlg%%tl DOMAQD cells in
human PBMC sanple, wth 3.6x1 | s per nouse

200 pl ()ﬁBPEvéIs}:ﬁﬁmmt@tlteomght&im'ﬁf OO RSN méce. @"lebs 7pe10 cells
were SHEBH RS G Piset 8t Besol DUE HoEACSoGres Do By PRy o

used inMRUSEN \ﬁz% cQp&iRentd. t The treathitdit bafad WRBH tt&%@ﬂ%ﬁoﬂ%me
ows: Group Nunber Treatnent Dose Treatnent Adm

reachedﬁoela{rllﬁéqshout b¥ dayisk Befarg thegitarhpl) treasments, (¥ tymrs bearing mice

out of B JERHEvefsEindy MRS o b8 SO MRRRETSEBlend Ry

volume®f&adingiouPhi cdefpabiydralt red s@ﬂkﬁl&w]drymﬂféreﬁt 266 the o@ebgroups
G oup Nunmher Treat nent se Treat Treat t

<ana1yswfofrrfae@n%r§/ Kt 5 jrandeml%?ﬁgmemcewsg?émg dnicgtiop SEman

PBMC g@d‘lg@ w‘fth83 6:;97(9 chllg pgpﬁlbﬂs%grrgsp%ngl%%xé ¥8@(f‘d§’@)56§p_lc%1tlve

- Toxin .
cells pefl: nmquﬂe)zfo@ g30QpVBHo B\znélfn@ﬂ(lﬁf) CEllls prer tm)uﬁer Emrgsronging to

6 ed.repeated | P injections, of i sotype
4.79x14 gﬁﬁ%@%véﬁ@ﬁs PEf YPH‘QSFEJ&? iBPURSHT 11'00% ng t he schedul e

Q4DX, Thd heatHeaesche@ilt GaouPfloiacei ved repeated | P

injections of anti-CD70 antibody at 15 ng/kglinj

Growp | NP ™ I'he schedul e Q4Dx| PT8B W) 20071 038648 | Trestment
P@EYeUS2006/ 037793  The m ce(farkgim)grolupe @Dr ¢ Betitoy ¢ ebhedule
repeated I P injections of anti-CDrQ @efwsesy! at ed

7 angbody—at Igérsisdtwélc}bﬁfloi ni—fottowsngjtheysgheduie QiDQlle

2 8 Anti-CD70 antibody 15 0.250 1P Q4Dx

3 8 Anti-CD70 defucosylated antibody 15 0.250 1P Q4Dx
Group | Number | Treatment Dose Treatment Adm. | Treatment

of mice (ng/kg/inj) | volume (ml) | Route | schedule
(25 g mouse)

4 8 CD70.1 - Toxin 1 0.3 0.226 v Q14Dx2

5 8 CD70.1 df - Toxin 1 0.3 0.424 v Q14Dx2

6 8 CD70.1 - Toxin 2 0.3 0.085 v single

o The mice from group 1 received repeated IP injections of IgGl isotype control at 15
mg/kg/inj following the schedule Q4Dx,

o The mice from group 2 received repeated IP injections of anti-CD70 antibody at 15
mg/kg/inj following the schedule Q4Dx,
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The mce fromgroup 4 will received two IV injections
of toxin 1l-conjugated anti- CD70 anti body foll ow ng

wo bh@7osdessiul e QL4Dx2, 5 The mice from group SPCEUSINEW7793
two IV injections of toxin 1-conjugated anti-CD70
defucosyl ated anti body foll owi ng the schedul e QL4Dx2,

The mce fro rou recei,ved a single IV AXRLection
+ Thegtfeediiin 000 A Ar ARt o BB e HRPT BE Ayt D1 s
defiiddsyEdteRh@shopat 1 1Bk pfinZRllowaig the ecteauleSDE, t he
study. Each of the 10 antibody conjugated toxin, )
o Thermisgiften aropméavibasesdveditine ¥ ipisctipny of ©im} opnijested anti-
] ' t either toxin. Fig. 9
CD?‘?%@%@&%&W&‘Q%%%@%@?gﬁgbgg’er the course of the
o The stibéfromagbums rdcbivepatvertty apedticsatof omsin lpangrgased anti-CD70
publ i cations, and ot her ual ]ilesﬁge 5 docunents
defyponylptsdatibedy foHewingdhe schefuiei) ¥deci fi cation i s
. I - ; ih 8-cBHy ati CD70
R e e e R
antépgyi cati on, patent, publication, and other published

d nt ificall d..i ndi vi dwal | y i ndj cat
£ o beFians diSuRBr B iy s BREmeTouR ot BechdypFabEhfthe
antibody e(\ﬁﬁﬁ%eitmokaﬁisrem@@ il @s edab QBRI ke IRMRUBRABAVIE doitpared to

specCific 20 enbodinents thereof, it should be
the growthdethoubeithehioxithode. Sitlustrates tha bpfewaieht e thegourss pf the
changes may be nade and equi val ents may be
substituted without departing fromthe true spirit and
scope of the invention and the appended clains. In
addi tion, many nodifjcations nay made t o adapt..
par t i Eeah0f thS Ralnt pRRiicatiense PRIGHS, E’gﬁfﬁﬁ@iﬂ?’ia& OgTe_r Rﬁlflls d
documeRl SR BnePbOCRIRd 34 BPhR spedFi&RDn it RerbiR8n@Rp&eel 9 reference
spirit and scope of the present invention.” All such
in its entioety ftb dlat Saoresxtentasif eachtindivisdak matdng apwlichiion, Phignt puplécation,

SRR S Rk L —

by referdfdd, body-drug conj ugate, conprising: an antibody
havi n%éggeci ficity for at |east one type of tunor; a .
dr ug; the pressabinversinm hap Geemdesenibeg Widh refaengstt HrsaRpecific
wherejin t I R ' ' .
et RS AR o R FLERAEBLE UM LRSS R ey
may be @faddtahd efuitvdients tap be witatitachwhhaitdepating fromrthatroe spirit and

corresponding to a dajly, dosage of 1 nole/ or |ess.
scope of the inve%tion and the appended cl%lums. Sln%‘adltlon, many mogl%catlons may be

study

made to adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective, spirit and scope of the present invention. All such modifications are

intended to be within the scope of the claims appended hereto.
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2. The anti body-drug conjugate of claim1, wherein the

anti body-drug conjugate retards growmh of the tunor
wob@n/o3ssns ni stered in an anount correspondi ng POI/ES2006/037793

daily dosage of 1 nole/kg or |ess over a period of at

| east five days. 3. The anti body-drug conjugate of
claiml, wherein the tunor is a human-type tunor in a

WHAT E-CBARMER IS4 * The anti body-drug conjugate of claim 1,

wherei n the anti body-drug conjugate retards growth of
the tunor when adm nstered in an anount correspondi ng

It 0 a Ateadtipodpslageconplga®, @mpristid/ kg or | ess over a

peri.od of at |east. flve days. T t i body-drug
aB&HFB‘Qdé'ﬁ@VB?g S@F%{ﬁﬁ%{:or%%?% °R° ?Yﬁ’g Ogﬁfn?%bdy- dr ug
GROgugate retards growth of the tunor when
admnstered in an anmount corresponding to a dajly
adkayeoupbing thealmg tasthr gnighody ewhergipdhe Hl%fs?é#ﬁ %%Pvaé’leé% the
I t.five days. 6. The anti body-drug conjugate of

presenoec‘%iﬁ?ntqr,’ormher ein the antibody-drug conjugate retards
ValieRth Bheodntibbéy-tigoionjsgete retdnds psdvethed thertugor wiveuadministered
corresponding to a daily dosage, of 0.15 nole/kg or

in an amowriscopipepordingdp asigilp fosgge PEAsMAs/kgoHissss. 100 WO
2007/ 038658 PCT/ US2006/ 037793 7, The anti body-drug
conjugate of claim1l, wherein the antibody-drug .
T onj ugatatidodediug cghjagtth obtlainhé, wheron thdhariibody-drug conjugate
adm ni stered in an amunt corresponding to..a dailv

retards gt tho Umor e PGS g Faas B GR carpieppdife 57+ dfly dosoze

t fi : 8, ' -drug conjugate of
of 1 uml&]l%gcl% or ié,sg\%/gtf%?errlmg of M@k Ry g J ug

the anti body-drug conjugate arrests
growm h of the tunor when adm nstered in an anount

corresponding to a dail osa f O.tg | e/ kg, or

J-ess Wt@o«%@ﬁp@&owgg&é o?glzgg?f ngre]d]a %\_qlo it 1s|.%guman type

; ' sdfug conjugate of claim1, wherein the
tumorl%??@%:%)—udr ug conjugate arrests growth of the tunor

when adm nstered in an anount corresponding to a daily

osa of..0.3 .nol e/ kg_ar .l 0 i f :
Foast 1 uitaay e R G FaE of ERR 4o e REBNARAD et porjueae
retards gEb#dAthe WSl ientadthigstdred ok ahioimt cargsporating toar daglytdosage
growt h of the tunor when adm nstered in an anopunt
of 0.6 powie’kes piolael angr & perodief 4t Jeagidfigtays.of 0. 15 nol e/ kg or
| ess over a period of at |least five days. 11. The
anti body-drug conjugate of claim1, wherein the |inker
$0NPr TEEsntdod Pyeldebnfigarifetaymdl, ederil the hntitiddg-drug conjugate
presence of the tunor. 12. The anti body-dr g con&ug,aée
retards gypweh of e TumQyshes; admingeresl iy AR £PE QO%‘H g to a daily dosage

of 0.3 u%%llél/l?ge B {8800k S%XI%)& §r dileDBvPifsence of the tunor.

6. The antibody-drug conjugate of claim 1, wherein the antibody-drug conjugate
retards growth of the tumor when adminstered in an amount corresponding to a daily dosage

of 0.15 pumole/kg or less over a period of at least five days.
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13. The anti body-drug conjugate of claim1, wherein

the tunor is a carcinoma tunor. 14. The anti body-drug
weoysgate of claim 1, wherein the tunor is a PCDESEDE037793

carci noma tunor. 15. The anti body-drug conjugate of

claim1, wherein the drug is selected fromthe group

consi sting.of. duocarnycins, ,CG 1065, | - hased .
auocaﬁw ewogafaﬁ%%%elgawéeﬁclal%l | 257 PO bt conjugate
arrests g@B/tﬁJ ORUARAIER adﬁﬁﬁi@gre@if?%Eﬂﬁﬁﬁtrboﬁ@%otﬁgﬂlgsto a daily dosage

I - based duocarnyci n anal ogues, dol astatin
of 1 pbdd/lesdialessevet B pedahdf = st fistel days.cal i cheami ci n,
mayt ansi ne, mayt ansi ne anal ogues, DM 1, auristatin E,
auristatin EB (AEB), auristatin EFP (AEFP), nononet hyl

guri sl Eﬁiﬂédg%oan;ﬁe R peinSy, whetedPiRzaliBody-drug conjugate

epot hi | ones, , docetaxel, Topotecan,
arrests growitinaihe tumoreshencatusndtere] in aeamemint correspbmdith tr oddily, dosage

met hopterin, actino i n, daunorubi cin, daunorubicin
of 0.6 %rtﬂi?/géaf 8s OV%atpaﬁg%@%ﬁa%aShﬁYeo & n A vincristine,

taxol, taxotere retinoic acid, and canptothecin. 16.
The anti body-drug conjugate of claim1l1l, wherein the
8rug hhsasiwdyucegicajugak @slaimR4 wheRBr ¢ anBbodyxdiEg Giugate

5 erein.the ring systemA is a nber sel.ected,f.ro
anrests GBUT PL G Bl VhaaR Y P e B B IS hify Wsage
of 0.3 iMbIS/RS bt fedd S6brRgleRb@Bf MllcRNGvSyRst i t uted or

unsubstituted heterocycloal kyl "groups; E and G are

menbers i ndependently selected fromH, substituted or

subsiitut.ed al kyl ., .substituted or unsubstituted .
15 or Thi bafioo ety i ol el Bl goriugate
arrests @o@&th 6f theeirh & WihMdehifdtered HYHl SHoumetaedspondih@ a daily dosage
substituted or unsubstituted aryl, substituted or

of 0.15 yrwlgdlsg p1t lgsseeenaperioheiat leasidividess.i t ut ed or
unsubstituted heterocycloal kyl; X is a menber sel ected
fromO, S and NR23; R23 is a nenber selected fromH,

$ubst Theltu@thody-duisedupidatelsf@thiml 1K Wherein the linker comprises a

hydrazine moiety cleavable in the presence of the tumor.

12.  The antibody-drug conjugate of claim 1, wherein the linker comprises a

polypeptide cleavable in the presence of the tumor.

13.  The antibody-drug conjugate of claim 1, wherein the tumor is a carcinoma

tumor.

14.  The antibody-drug conjugate of claim 1, wherein the tumor is a prostate

carcinoma tumor.

15.  The antibody-drug conjugate of claim 1, wherein the drug is selected from the

group consisting of: duocarmycins, CC-1065, CBI-based duocarmycin analogues, MCBI-
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substituted or unsubstituted heteroal kyl, and acyl; R3
is a menber selected fromthe group consisting of
W@ 200p/03868 ', NHR' and OR ', wherein R' is a PEng2006/037793
selected fromthe group consisting of H, substituted
al kyl , unsubstituted al kyl, subst ituted het er oaI kyl,
unsubstltuted het er oal kyl , phaosph tes %
based dyqraunyaB aBHoBSH/ %@é@w&é@vq@gmyw.aa 88Hta (égstatgeyqiolestatm-

10, comg‘% % %&é%ggrg%%gmgg g% %ﬁw aﬁél@%&m% auristatin E,

auristatiRR (4BE), Ridstatie ERBI(AEFB), nrmhemethybmrisyatde @dMa‘kiE)‘ tulmiysms

: H,  substit nsub ed al substituted or
dlsoraZQJFrsﬁHB@‘t‘ i E a‘?‘ﬂ%’fe& ?%&F‘%‘B@é{&l pfStramustine,
cemadoHﬁ‘ %F&ﬁltlérBMheﬁleﬁ‘fo}S{ermV\éfbﬁh%ﬁc1ﬁl&uﬁ@@bﬁ§§ deeRthieh dhfuBates,

he nitrogen or carbon atomto which they are

mltomYthCacmednme Agpyiticoigting, (pxplotaretere wiineicrril, subeamptothedn.

or unsubstituted heterocycloal kyl ring system having

from4 to 6 nmenbers, optionally containing two or nore

h&et er pid atibod RArud¥onjuddle dRthimyl, wheeinrthiglieighas a structure:

i ndependently selected fromthe group consisting of

H, substituted al unsubstituted al kyl, substituted

aryl, unsubstitut substituted heteroaryl,

unsubsti tuted het , Rubstituted

het er ocycl oal k'KSII st 1 tuted dfet erocycl oal kyl ,

hal ogen, OC( QNR15R16,
OC( O OR15, C(O) R15, S ' 2 R$5=NR16, and
Q(CH2), N(CH3) 2 wherein ' ger from1l to 20
R15 and R16 are indepe fent yySehe tegsfrom H,

substituted or
ut ed or

substituted or unsubstitut2dal kil

unsubstituted heteroal kyl, substi

unsubsti t ut %d ar%] stl t ut ed
IV

et er oar y1 ML FRESP AHEIBLEP T Eae fon SfSinted or

unsubsth@t‘é@ ég@,ys‘ﬁbﬁﬁh{éﬂ'or uB§ibstitgied hkietdsi-Atna lsubklisetb® bi dnstiedituted
ti wherein R15 and R16 together with the

heteTOCYﬂlQaf”@d@ﬁO%omto which they are attached are

optional | y]tEJ agh Qﬁgretr&n];t%lf g Hieﬂ?&ﬁfy el aHom Elésubstltuted or

unsubstitute eterocyc rrng system
unsubstftit@dnakkyt, substiteb er snsubgittuted hbtbmaﬂthmdlemrnzgomyw smgle rooné, or

t R6 h
E and (e GURGd BrOMBEGHE SHAHE ﬁteﬁ? i apopsiuged vl

substituted FHstR LR T hAeO XS ARF thBé’titutreH RE un@B&ituted 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,

192



R7 is CH2-X1 or -CH2- joined in said cyclopropyl ring
wth R6, wherein X1 is a |eaving group, wherein at

wo e@sm3ssse of R11, R12, R13, R15 or R16 i s coupdEUS1006/037793
the linker, or the drug is a pharmaceutically
acceptable salt thereof. 17. The anti body-drug

oo SN By AR M BT s

SRlzanB%ﬂBZRBRF R6 R3 Ra, X Z~ R5 wherein Zis a
nber sefected fromO, S and NR23 wherein R23 is a
msrrbem whkkected from H, substituted or unsubstituted

| kyl , t iUt e t t I d
acyl R R S HEER P Ba B LB T CLe L e 1
substltu@édk(}Huns@(s@u%% al @&Rﬁted oM uBktiu s hb&r@ll&'ﬁ ARE Eubstituted or

sel ected from R10 d OR9, in which R9 and Rl are
unsubstitaied erd, Wirdeipdhdert Ry t@@ﬂ@t e the ithogen @nmbcm aiomdo ghich

they ar%e{}?:tghe%t 'ré Higt(ieodnﬂﬁ ké{n Qq’o %.) §L2bstlﬁlxtt eddorq{nsﬁgﬁg{?&% f.u%t&ég}ﬁcloalkyl

er oa unsub

ring systeamBaviag Frysfn. 4016 ﬁé@b&@ opmbﬁﬂ@l cm)ntalﬂﬁng SN@omeﬂ’rIellieteroatoms
sel ected frpom NRORI1O
manber S | nB p%nd%n@ndyRs éreeta%rébprf rr@ﬁpwdegﬁ%%ql?qt%ﬁ féeméhe

group Cget i tollf?"%%@t&y ) Ql}sﬁb'ﬁfg% tbd Et'l'k sQJstlHRé&‘ i Iu&ly&bt%e élted

tit u unsubstitu
aryl, substituged hdetklyohryd),r ummbsittaibd heitwdryl, rsebmtutad lhyﬂercwrycby&mb or

o e Dot SR PR G, BRI
OC(0)OR", C(O)R", SR'*, OR"®, CR"*=NR'¢, and O(CH,),N(CHj),
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, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, wherein R"® and R'S 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 R6,
wherein
X' is a leaving group,
wherein at least one of R'', R'2, R3, R"® or R!® is coupled to the linker,

or the drug is a pharmaceutically acceptable salt thereof,

17.  The antibody-drug conjugate of claim 16, wherein the drug has the structure:
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het er oal kyl , wherein at least one of Rl 1 ' R12, R13,
R15 or R16 is coupled to the linker, or the drug is a
w@banrosssetit i cal |y acceptable salt thereof. 18.pPdmnes2006/037793
anti body-drug conjugate of claim 16, wherein the drug
has the structure: 194 WO 2007/038658
PCT/ US2006/ 037793 R R __HNR6 R-R3 Rai NRa 1 XZ
R5, R5 wherein Z RS enber selected fromO, S and
NR23 wherein R23 is g mugbar selected fromH,
substituted or unsub fed al kyl, substituted or
unsubstit uted heteroal¥sg Rangracyl; Rl is H,
substituted or unsuhs ed(| ower gaal kyl, C(O R8, or
C02R8, wherein R8 is renher sel éct %d from group

consi sting of substituted m abstituted al kyl,
NROR10, NRONHR1, and OR9 i i ch and Rl are
menber s i ndependently sel éct ed?fro

¥

R*substituted or
unsubstituted al kyl and substitutes or unsubstituted
het er oal kyl ;. aﬁd R2 is H substituted al kyl or
unsubstituted I ower al kyl; wherein at | east one of
R11, R12, RishmBhberaelcBlkd fictn Op8phé R t he |i nker,
or the drug is a pharmaceutically acceptable salt

t her eBRSM9. The anti body-drug conjugate of claim 1,

\fggr ei n thesans HReEyr MdigdCrsth i hBtink&t SalRabetuttd A1,

substituted or unsubstituted heteroalkyl, and acyl;
R' is H, substituted or unsubstituted lower alkyl, C(O)R®, or CO.RY,
wherein R® is a member selected from NRR'® and OR’,
in which
R’ and R'? are members independently selected from H, substituted or
unsubstituted alky! and substituted or unsubstituted heteroalkyl;
R is H, substituted or unsubstituted lower alkyl, or C(O)R®, wherein
R® is a member selected from NRR'® and OR9,
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, R or R s coupled to the linker,

or the drug is a pharmaceutically acceptable salt thereof.

18. The antibody-drug conjugate of claim 16, wherein the drug has the structure:
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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 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 is coupled to the linker,

or the drug is a pharmaceutically acceptable salt thereof.

19. The antibody-drug conjugate of claim 1, wherein the antibody-drug conjugate

is selected from
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Ni) SO 5 o0 wherein Ab is the antibody, Xl is O or

Br, and PEGis a polyethylene gly iety. 20. The

anti body-drug conj ugate of clHéﬁg1 CC'fa?‘(\;\,'r}qrf‘&e;@n t he

anti body-drug conjugate is seA ed from 199 Wi
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and

_ wherein Ab is the antibody, X! is Cl or Br, and PEG is a polyethylene glycol moiety.

20.  The antibody-drug conjugate of claim 1, wherein the antibody-drug conjugate

is selected from
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claim1l and a pharnmaceuti cal | accept abbe carrier. ZO/Qb
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21. A pharmaceutical formulation comprising an antibody-drug conjugate

according to claim 1 and a pharmaceutically acceptable carrier.
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22. A nethod of killing a tunor cell, said nethod
conprising admnistering to said tunor cell an anount

w@booan3sast | body- drug conjugate accordi ng to clBECTU$2006/037793

sufficient to kill said cell. 23. A nethod of

retarding or stopping the growh of a tunor in a

mamal i an  subj ect, conprising admnistering to said

subj ect an anount of an anti body-drug conjugate

az.cor di mghbdofkiflingakumstiédll, chié pietiod doﬁipﬁlfsﬁngfdrrﬁhl@ﬁnhQ €&

growt h. 24. A conpound selected from 0 O H\ Cl1 ON
said turgyragll s /oS O] INABPQd- U cppyeate eyeppding 1Q Qaipy Hspiiiefers to
klllsad(g!'elll""NHz OO OHBr NOH YONy N: ~NONNHO r

HOHN(\ NJJHO 0O/ H~a ONH N2 O 201 WO
2007/ 038658 PCT/ US2006/ 037793 .Br N H Il CH3

23. A method of retarding or stopping the growth of a tumor in a mammalian
subject, comprising administering to said subject an amount of an antibody-drug conjugate

according to claim 1, sufficient to retard or stop the growth.

24. A compound selected from:
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J —NH o) r o]
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and

wherein r is an integer in the range from 0 to 24.
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