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The search for more selective cytotoxic agents has been extremely active for
many decades, the dose limiting toxicit; ti.e. the undesirable activity of the cytotokins 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: 502
(1980); Martin et al., J. Antibiot. 34: 1119 (1981)) and was found to have potent antitumor
and antimicrobial activity both in vitro and in experimental amimals (Li e al, Cancer Res.
42: 999 (1982)). CC-1065 binds to double-stranded B-DNA within the minor groove
(Swenson et al., Cancer Res. 42: 2821 (1982)) with the sequence préference of 5'-
d(A/GNTTA)-3' and 5'-d(AAAAA)-3' and alkylates the N3 position of the 3'-adenine by its
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Research has also focused on the development of new therapeutic agents
which are in the form of prodrugs, compounds that are capable of being converted to drugs
(active therapeutic compounds) in vivo by certain chemical or enzymatic modifications of
their structure. For purposeé of reducing toxicity, this conversion is preferably confined to
the site of action or target tissue rather than the circulatory system or non-target tissue.
However, even prodrugs are problematic as many are characterized by a low stability in
blood and serum, due to the presence of enzymes that degrade or activate the prodrugs before
the prodrugs reach the desired sites within the patient’s body.

Therefore, in spite of the advances in the art, there continuesto be a néed for
the development of improved therapeutic agents for the treatment of mammals and humans in
particular, more specifically cytotoxins that exhibit high specificity of action, reduced
toxicity, and improved stability in blood relative to known compounds of similar structure.

The instant invention addresses those needs.
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in which ring system A is a member selected from substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl
groups. The symbols E and G represent H, substituted or unsubstituted allkyl, substituted or
unsubstituted heteroalkyl, a heteroatom, or a single bond. E and G are optionally joined to
form a ring system seiected fr_orn substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl.

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 moiety.
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heteroaryl, substituted or unsubstituted heterocycloalkyl, arylalkyl 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 R’,R", R12 R, R"® and R'® optionally contain one or more cleaveable
groups w:thm their structure. Exemplary cleaveable groups include, but are not limited to
peptides, amino acids and disulfides.

Réisa single bond which is either present or absent. When RS is present, R®
and R’ are joined to form a cyclopropyl ring. R’ is CH,-X' or -CHa-. When R is —CH,- it is
a component of the cyclopropane ring. The symbol X' represents a leaving group. Those of
skill will interpret combinations of R® and R” in a manner that does not violate the principles

of chemical valence.
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In the formula above, the symbol E represents an enzymatically cleaveable
moiety (e.g,. peptide, ester, cte.). The symbols R, R', R" and R" represent members that
include, for example, H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroatkyl, poly(ethylene glycol), acyl, a targeting agent, a detectable label. In a presently
preferred embodiment, the oxygen of the carboxyl moiety is tethered to a moiety that isa
detectable label, a therapeutic moiety or a solid support.

In yet a further aspect, the invention provides a cieaveable linker arm that is

based upon a disulfide moiety. Thus, there is provided a compound having a structure

R" S——-Sw/]\ N /ﬂ\g
RV' ; I n
R R (IT).

The identities of the radicals represented by the symbols R, R, R" rR" R" RY
and R¥ are as described for R, R, R" and R" above.

according to Formula III:

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

review of the detailed description below.
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As used herein, “FMOC,” refers to 9-fluorenylmethyloxycarbonyl.

“Leu” is leucine.

The symbol “PMB,” refers to para-methoxybenzyl.

“TBAF,” refers to tetrabutylammomum fluoride.

The abbreviation “TBSQO,” refers to z-butyldimethylsilyl ether.

“TFA,” refers to trifluororoacetic acid.

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

Definitions

Unless defined otherwise, all technical and scientific terms used herein
generally have the same meaning as commonly understood by one of ordinary skill in the art
to which this invention belongs. Generally, the nomenclature used herein and the laboratory
procedures in cell culture, molecular genetics, organic chemistry and nucleic acid chemistry
and hyBridization described 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.
The techniques and procedures are generally performed according to conventional methods in

the art and various general references (see generally, Sambrook et al. MOLECULAR CLONING:
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whi ch,is | ntended to incluyd ot.h naon-peptides,and tides. The.targeting
o ough R SR PRl For BRhe RRRTRLS, 15 8RSu B BF BisreP iRk | pe.
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forth. The term "cleaveable group” is intended to mean a mojety that is
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cl eaveambplt and\wot bishifatien, Rbaibogigainse dvdcaan @, thell€-Wogansigamary come from
any prqocess without limtation, e.g., enzymatic, reductive, pH, etc.
Pr ef @piblojics. Rkiracyrlinssensl relapdbrpmpainds| Othes aviotpxinpinclide mpsei¥inoecur s at

the qdesd Eﬁfjitsszgxf#ggo%fefﬁﬁgi&ﬁgmprmgC&bﬁﬁﬂicﬁxp&&nﬁh sihdlaQr near the target cells
(e.g., carcinonmg cel’'l's) or tissues such as a e site of therapeutic
action or mar keéfheatetn Vinhijcer'Se ditendeday aganiacoapoyndusefubindhexenpl ary

enzyrrﬁti cally, cl eaveabl e %oups,i ncl ude natural am no acids or peptide
©
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t he i“diegnbstoragepsEf erred exanpl es of cl eaveabl e linkers are those in which
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i nt ercxhmplpdalalspecific type of tumor cell or (2) is preferentially activated at a target tissue, for

example a tumor. The targeting group can be a small molecule, which is intended to include

both non-peptides and peptides. The targeting group can also be a macromolecule, which

includes saccharides, lectins, receptors, ligand for receptors, proteins such as BSA,

antibodies, and so forth.

The term "cleaveable group” is intended to mean a moiety that is unstable in

vivo. Preferably the “cleaveable group™ allows for activation of the marker or therapeutic

agent by cleaving the marker or agent from the rest of the conjugate. Operatively defined, the

linker 1s preferably cleaved in vivo by the biological environment. The cleavage may come

from any process without limitation, e.g., enzymatic, reductive, pH, etc. Preferably, the

cleaveable group 1s selected so that activation occurs at the desired site of action, which can

be a site in or near the target celis {(e.g., carcinoma cells) or tissues such as at the site of

therapeutic action or marker activity. Such cleavage is enzymatic and exemplary

enzymatically cleaveable groups include natural amino acids or peptide sequences that end
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herein to refer to a polyner of amino acid residues. The terns apply to
am no acid polyners in which one or nore am no acid residue is an 15 DFC 7905
artificglal jcal mnetic of a corresponding naturall I am no
aci d, g‘é’%&éﬁ@%ﬂs to naturally occurrg ng ami no acid polynércgr?[gérﬁ'yﬁﬂg
non-naturally occurring am no acid polymer. These terns al so enconpass the

t er myithangdadmino HORI, bRd Bie' AL RGhdr c4r856 851 SeinAnBaidihalinkerO O HIlE teg and
synthetic amno acids, as well as am no acid anal ogs and am no acid

m metpgrse pheleavage sate onhangementd et critiou tathe ipventipa, prafemedlcxgmples @fr i ng ani no
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refers to conpounds that have the same basic chem ¢al structure as a

nat uPfeyeddeavenhln greupsmee peritide bonds estentinkageardndrdisulfide liskaggound to a

hydr ogen, a carboxyl qroup, an .amn toup, and.an R group,. e.q.

honoseri ne, n@fb’%%asngfﬂﬁs?tﬁcp%niﬁ?ggggl ?‘b@ﬁi@}%ﬁfﬁ@“ﬁf'ﬁg‘g‘ﬁ‘&“ﬁ%‘?gu| f oni um
SuchheR# RasfehRVEpdRHiet bLAINS BIPHRRIUEES . The tohQE hEHISItH amid adiB gblynfds pept i de
backbones, but retain the sane basic chemcal structure as a naturally

occuttt Whishant apmees eminardicitbresisivg inamartificial chémical mimetieod zedrespordivginds t hat

have structure that is.different from,the general. chemical structure of an
o naRuBly SebliRe aiBte a0d For el Rl U PP pE ing AT ab Rt il 11 hg ami no
aci dnodagtuk ARy BecirihBainiha heidPolindC i Thesé ferind kRBARdohPadseRé REQNt the "D'

stereochem cal formof the twenty naturally occurring am no acids described
aboveantipodys further understood that the term unnatural amino acid includes

honol ogues of natural am.po acids, . and syntheticall modi.f i forns of
t he natural am&ﬁgt%%‘. d’%l% ncf%‘éldsfn ﬁ‘etg ing%}r&?y %%C&W?%ﬁncf%?frxn}%etﬁcnc lﬂ%g‘%dﬁut are
not hi wetl@dlaiiho aofd NxlAG A e AgidahiydtRe tha fidddlidnSh amiemedsitlilat engt hened
by UP to two carbon atons, am no acids conprising optionally substituted

ary| thernstgally esryrrang ammaacls. NatwisHy oeerHaE gginaceds giedhpss ensedsddiabl y
ar : ; . . !
of ¢ ¥ el Ralyds PREatlbie HAERIG NS ATHER 0 e B, AR Blins 30 L0 ©

chai parboxghitembieparcbOiioyphaserine. dAgriae pcidfanilogs ssfesao acmgolnats thediave epl aced

with a keto (C(O) roug-i Thus, for exanple, an alanine side chain is
- O OfhecamRtzyic %E‘" cahririsBire g p RaturalbEReCHUBES AW €S 80 oferhandbsy 7210 o

"Nucl.gj i e [Wele]altTo i.d rJ a8k nd

pol yrhngaérgd éﬁh@gg(ﬁ%ﬁl %%FM%QMSP& o$r Ez@%‘hb?@- %ggﬁ%%%d’r m ‘%&gn?’er m
enconpdasis, mathiaiine adfakide, aoathiahine mgethylowifoniuth. eSid o aboralhags ok fiveli f i ed
backbone resi dues or. |linkages, ,which are synthetic, naturally occurring,
and 9\&%&(e-.ga|®9€%&@Wi@@§ﬁmpmﬁld§mk@w Byt rﬁaﬁﬁhﬁam?)sa%%ﬁqr%@a s the

ref eg@urtﬁ&reqy%séumggss&mg%ﬁm%@%@a@&@Hi&f’cﬁcé &< FRPRRical m 1 ar to the

reference nucl eot| es of such anal ogs 1 nclude, wthout limtation,
compounds that have a structure that is different from the general chemical structure of an

amino acid, but functions in a manner similar to a naturally occurring amino acid. The term
"unnatural amino acid” is intended to represent the "D" stereochemical form of the twenty
naturally occurring amino acids described above. It is further understood that the term
unnatural amino acid includes homologues of the natural amino acids, and synthetically
modified forms of the natural amino acids. The synthetically modified forms include, but
are not limited to, amino acids having alkylene chains shortened or lengthened by up to two
carbon atoms, amino acids comprising optionally substituted aryl groups, and amino acids
comprised halogenated groups, preferably halogenated alkyl and aryl groups. When attached
to a linker or conjugate of the invention, the amino acid is in the form of an "amino acid side
chain", where the carboxylic acid group of the amino acid has been replaced with a keto

(C(0)) group. Thus, for example, an alanine side chain is -C{O)-CH(NH;)-CH3, and so forth.



phosphor ot hi oat es, phosphoram dates, nethyl phosphonates, chiral-nethyl
phosphonates, 2- O-nethyl ribonucleotides, peptide-nucleic acids (RNAS) 05
Unl ess atthnerimess | ndi cated, a particular nucleic acid sequangs:al7sm
inplicitly enconpasses conservativeby nodified variants thereof (e.g
degenerate codon substitutions) and.conplenentary sequences, as well as the
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remai nder of the nolecule, solid supgort etc. The term"al kyl," by i tsel f

or asPheaphorethieaies ﬁ@sphwd%t% methylphpsphonses shiralonpdyhphespheratesd 2- a
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designated (i.e. O-Cl0 nmeans one to ten_ carbons). Exanples of saturated:
hydr o*c&PB’@ﬁSSFaEFPT@ﬁT"Sﬂ el mpdafiedvariantseherse! (eigw deganarate COQ%&‘H%‘“&H@HS)a

nmet hy, I ec- butyl,
cyclo exy %merﬂfxg/hsggr}(%n)c ?%We?%%'% ?%%Bélex #‘%H?Mdhcaté % 3]I?§oners of ,
for edcmémte codepaurtisiitutions frax e, achltehﬁi)by generatﬂgtsyd;uenaedmt\hmch itheethirdn
unsaturated al kyl group is.one gavr ng. one.or nore doupl e bonds or triple

bondsPOSEIHRTBE oarnoar@%%rdd(%&l Fedpns ds yihplatutedyithymixgdabase apd/opot | it ed
to, Vaéakg.ém%ng &&ﬁ@yramg&%xk Nzczbér@%rl}e&nxbﬁoﬁx gwrzctbgteml&e: al.,

2, 4- pent 4-pentadi eny et hynyl
3- butlimf/ICh@&ndﬁﬁ %Oﬁrmﬂér(l?mRogshmmi al.j Moheled] PTdﬂezstSeBr‘tn%e(llR%)) Theal ess

otherwi se noted, is a nt e ativ _ akl

def i nSHDHClRtAS IS isF mffé? M@aﬁ“ﬁf{ )é&gI?W‘S vvhr ch are

Iirrilélg(q diydr ocar bon groups are terrred “honpal kyl". 15 D F 2 9 61 5 WO
Ty

02/ 0 '802/ 17210 10 The term"al kylene" by itself or as part of
anot her subst i tmhmynmlgérfsma,difhr&ieentihzerda@iadsmddnerdispduj,'eﬂrp@meadicalakane as

S drRe ey eihiine Btpies oney = arogheciie FAFifi Arigd udes those

al kylﬁaﬁugr%%ﬁ,dn have from| to 24 carbon atons, wth those groups
havr ng 10 or fewer carbon atons being preferred in the present invention. A
"l ower al kyl" ofhe 1egwé‘aikarl,kpy@tﬁglforgs part of another substituent, means, unless

otherwise stated, a straight or branched chain, or cyclic hiydrocarbon radical, or combination
thereof, which may be fully saturated, mono- or polyunsaturated and can include di- and
multivalent radicals, having the number of carbon atoms designated (i.e. Ci-C;y means one to
ten carbons). Examples of saturated hydrocarbon radicals include, but are not limited to,
groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl,
cyclohexyl, (cyclohexyl)methyl, cyclopropylmethyl, homologs and 1somers 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
isomers. The term “alkyl,” unir;ss otherwise noted, is also meant to include those derivatives
of alky! defined in more detail below, such as “heteroatkyl.” Alkyl groups, which are limited

to hydrocarbon groups are termed “homoalky!”.



a shorter chain alkyl or alkylene group, generally having eight or fewer
carbon atonms. The term "heteroal kyl," by itself or in conbination W g 235?]
anot herylfiibgdIans, unless otherw se stated, a stable std@i@hl~9 branched
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- CH2- CH2- NH- . - CHZ2- CH2- N( CH3) - CH3, - CH2- S, CH2-CH3, - CH2- CH21- -S( Q) - CH3,
- CH2-EFeP Iy LR Pres f@m’cntge piqgent inyquion) A “lopepalisl Nlr%xsf;r aﬁﬁaene( is
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di val ent radical derived from heteroal kyl, as exenplified, but not limted
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gr ou Aot j r t j . termni
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| i ke)hetefbmomaelested Tivat treqabilyy tonsastidg 'l €, &, lakg ISe med whereomtha sgrquehy (et hyl ene

glycol), and,its derivatives. & Fe, f.ar Sxa | e,.. Shear wat er Polymers Cat al og,
2001)°" .ia|nf151[1 l’tfﬁ‘élpfl'f%ropgp éye]?lcéo’&_ geone GHIREY ! ?rPPt_r‘?RT‘f'_i‘@_ groups, no
or i enfyabh Ay R qualnizbd KTROLGERIRE) OTR! ARk Bvd Shﬂaﬁ'bé?l?atcécpé‘t aryn Whi ch the
formufa of the linking group is witten. For exanple, the formila -C(0)2R -
r epr asi@rnvspdssion ofhOhSRoalkyh drouRk o(@02-positiva at evinelt thowdeyl gravpdenbi nat i on

ith the t " al kyl " "het kyl " f t i et ing f | to
6 carirnaiin e refpiere e mitigs “EXttples fingdss Ui nbkRYe 1f st O 1O
t hi oatipOYeH ,r-@w;{qgﬂNH-cm,eioﬂzceg@g’(ggWHg enpe-S-eng aref arHl-oH;hose al kyl

groups attached t e renal nder nol ecul e via an ox?/ en atom an

am n@_(@dﬁﬂlz -O-&HatH (- Clb offHTEB e ¢l eBYCHu b, e H-N-6 Hiaend -
L e T O
f ul fictH}-Ne -0 208 2681 O BHEIES:. 2008 1arF Gt 4shn A& 2dAIkY lenet Be ivg@F 8pge of a
carbonyl carbon that is either directly or indirectly attached to_the
pol y @yl af@nothercqubgtitupt mepas ashyrdentdadies] donaed froseheteioalkahtas gremplibed.er s
" cy Cla@héMimird ), ~CAL UL CIRRCKY! ang RYHI-RSEBS!HEINPLCHY. For
heteroatkylene groups, heteroatoms can also occupy either or both of the chain termihj (e.g.,
alkyleneoxy, alkylenedioxy, alkyleneamino, alkylenediamino, and the like). The terms
“heteroalkyl” and “heteroalkylene” encompass poly(ethylene glycol) and its derivatives (see,
for example, Shearwater Polymers Catalog, 2001). Still further, for alkylene and
heteroalkylene linking groups, no orientation of the linking group is implied by the direction -
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),-. 7
The term “lower” in combination with the terms “alkyl” or “heteroalkyl”
refers to a moiety having from 1 to 6 carbon atoms.
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The terms “alkoxy,” “alkylamino” and “alkylthio” (or thioalkoxy) are used in
their conventional sense, and refer to those alkyl groups attached to the remainder of the
molecule via an oxygen atom, an amino group, or a sulfur atom, respectively.

In general, an “acyl substituent” is also selected from the group set forth

above. As used herein, the term “acyl substituent” refers to groups attached to, and fulfilling
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groupaztﬁlgﬁ g eC&&Ea@H‘@E}]? argﬁé)g%aﬁ%z%&(gge f the nol ecul e through a
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phenyl, 1-naphthyl, 2-naphthyl b|p enyl, 1-pyrrolyl, 2- pyrrolyl,
3 py rmgan unless o) sated, 2 fligrasz ehlgnoe, bmrmr@atzrdpéme appyn-addgijionally,oxazol yl ,

-0 2 4 oxazol yl ,
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2-thi @mﬂple Bhe tbire Midlo( G- (pmlkglylxs m%a@wmdbdde but npybe mmﬁted %o,pyrimdyl,
4-pyrimdyl, 5-benzothiazoly inyl, 2-benzi m dazol 5 i ndol yI,
1-i soﬁkﬂuﬁmﬂ}qthylﬁ Qe?d&tﬂiuﬁmﬂﬁlyl 420}&9197%%’&43 H{ﬂmo%omdi W%é? lik&:| , 3-qui nol yl ,
ﬁnd 6-quinol yl . Hﬁtweﬁgﬁl Rﬁleﬁﬁﬁpex‘%séﬁ e@tﬁos\ﬁﬁstﬂgéeﬁ%r%ydbsﬁfwed
eteroaryl ri ng systems are serected Trom group of acce
subst pdlyeteraas ardned, bﬁdrowbbﬂuushtmndwﬁhhtcm baayingle&hﬁg)orﬁﬁ{nltxpla'zoo jub
WO 02/.09691 /| US02/ 17210 = 12 enco systens in i.ch one or nore
non- aREFEPTE erﬁliﬁTgfrogw%?r&ngﬁ)ew 8 &f fugg tog?ﬁlf@? ke ﬁaamlcm Yo I &FYI or

het erqafetbarsr st € 1o aryl groups (or rings) that contain from one to four heteroatoms
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selected from N, O, and S, wherein the nitrogen, carbon and sulfur atoms are optionally
oxidized, and the nitrogen atom(s) are optionally quaternized. A heteroaryl group can be
attached to the remainder of the molecule through a heteroatom. Non-limiting examples of
aryl and heteroaryl groups include phenyl, 1-naphthyl, 2-naphthyi, 4-biphenyl, 1-pyrrolyi, 2-
pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-
oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-1soxazolyl, 5-isoxazolyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyndyl, 3-pyridyl,
4-pynidyl, 2-pyrimidyl, 4-pyrimidyl, S-benzothiazolyl, purinyl, 2-benzimidazolyl, 5-indolyl,
1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-quinelyl, and 6-quinolyl.
Substituents for each of the above noted aryl and heteroaryl ring systems are selected from

the group of acceptable substituents described below. “Aryl” and “heteroaryl” also



For brevity, the term"aryl"™ when used in conbination with ot her ternms
(e.g. aryl oxy, arylthioxy, arylalkyl) includes both aryl and hetetD&Fybhpe

ri ngs avoWehiqdesl above. Thus, the term™arylalkyl" is ”F@F‘FUSB?/ﬁzQE' ude
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-NR-C(NR’R”)=NR’", -S(O)R’, -S(0)2R’, -S(0):NR’R", -NRSO;R’, -CN and -NO; in a
number ranging from zero to (2m’+1), where m’ is the total number of carbon atoms in such
radical, R’, R”, R and R”” each preferably independently refer to hydrogen, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, e.g., aryl substituted with 1-3
halogens, substituted or unsubstituted alkyl, alkoxy or thioalkoxy groups, or arylalkyl groups.
When a compound of the invention includes more than one R group, for example, each of the
R groups is independently selected as are each R’, R, R* and R™ groups when more than
one of these groups is present. When R’ and R” are attached to the same nitrogen atom, they
can be combined with the nitrogen atom fo form a 5-, 6-, or 7-membered ring. For example, -
NR’R” is meant to include, but not be limited to, 1-pyrrolidiny! and 4-morpholinyl. From the
above discussion of substituents, one of skill in the art will understand that the term “alkyl” is
meant to include groups including carbon atoms bound to groups other than hydrogen groups,
such as haloalkyl (e.g., -CF3 and —CH,CF3) and acyl (e.g., -C(O)CH3;, -C(O)CF;, -
C(O)CH,0CH3;, and the like).
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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
heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, and
substituted or unsubstituted heterocyclyl groups.

The term “pharmaceutically acceptable salts” includes salts of the active

compounds which are prepared with relatively nontoxic acids or bases, depending on the

particular substituents found on the compounds described heretn. When compounds of the
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Addi tional ly, prodrugs can be converted to the conpounds of the present
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In addition to salt forms, the present invention provides compounds, which are
in a prodrug form. Prodrugs of the compounds described herein are those compounds that
readily undergo chemical changes under physiological conditions to provide the compounds
of the present invention. Additionally, prodrugs can be converted to the compounds of the
present invention by chemical or biochemical methods in an ex vivo environment. For
example, prodrugs can be slowly converted to the compounds of the present invention when
placed in a transdermal patch reservoir with a suitable enzyme or chemical reagent.

Certain compounds of the present invention can exist in unsolvated forms as
well as solvated forms, including hydrated forms. In general, the solvated forms are

equivalent to unsolvated forms and are encompassed within the scope of the present



WO 02/ 096910 i !'J 2005 PCT/US02/17210 15 invention. Certain conpounds of
the present invention may exist in multiple crystalline or armrphdl.*isi_?,’ﬂj‘go;rgggs.
I n genemad g2/@kd1ophysi cal forns are equival ent for the usegseebarplat ed by
the present invention and are intended to be within the scope of the present
invention. Certain conpounds of the present invention possess asymetric
car banveutions Cettaiptcongbundsifehs presentdovdstion papydxist immultzde nptselne or

W ¢ hiaRERS T o Bl OB I08N B rhalinL S iss B et R en:
i nvenhé gRsEMYnvdhEsh SRNRIiKcAdHIRb WeabithiR HRPR0bE BNhePhesdhOfvEntion0t oOpes at one

or nore of the atons that constitute such conpounds. For exanple, the
conpounds may Heertaadéahphmde ¢f ictpreseatiinyantion/possesstaoppietriumib csatbms

le.triti 3 i,odi.ne- 125 (157 bon- 14 Q). Al isptopi
var | Ropu coetR) i Uobbl B S Fateakh: BauREoRR D AETOATE RIS ad oact | ve
Or NQhdivRu®l sothERUARMHBmPEssc8 VAR ARSREpMbf e Brdbft in6@RRnOf the present

invention. The term"attaching noiety" or "npiety for attaching a targeting
group" refers The campourdsofthe presemt ioventionmat dlse bordzit uphataral ar geti ng gr oup
to the |linpker. ical attachin roups jnclude, b f illusiration and
ot | IVRRATETH 2lbigfotofne aF Romofe chiRs plsti Hersamsiulf e sompsyitsicy!

hydr oot akkiple, Bk k¥hpSRiRintdyiSs ragldideldd whik MRXchiTH SsotdpeB] Aeh aPRIry (et hyl ene

gl ycol ) - mal ei m d? _and_pol glt){]yl ene glycol)-N hydroxyl succini mde, all of
whi crexpmplagatiorfipiodndded ( Giiker carben-14 Hke). Sdriscippio vhnsteonsieé theat t achi ng
noi ety be act | y_appended tq .the targetin roup, . As .U herein, the term
" eav%r%)oa? u‘#ﬂﬁ? éﬁeé I]}V(?nﬂo?qufirt}lgf{ f ‘?lggc%vﬁg%?lp gtage ]tnf‘legfjeé ?Ogbecl eaved fromthe
substdnabfipisBeBwitRimché Sdpe of\fd resivt iiengsml |y refers to a pol ypeptide
conprising a framework region from an i mmunogl obulin or fragnents thereof

|

t hat speci fi calThe tginndaitaghiagmeeisian oz Emomiy frrffaging a thsetng g zw@ders

and. 1 Saigy shich B or AR B | OB, BRI BRI TR BupctfRE Ly b o

r egi qffourgdndade, by @hly offilashsitiah @nd haslemithiesh, atkygidnfigsalk@ppa or | anbda. Heavy
chains are classified as _gamma, nu, al pha, delta, or %g_rs]i | on, which in turn
def i rniperhonyialodl rRavalkyl dydexyalkyl alkylynaleimgde, alghNmd . | gE,

. . . . | . . ] | . t
ConprPRllSistosi B HOR @Y T IURAN ARl A AT LERAMNCTL EBEINAR. (" 5 o o
pol ysfdtdxdtuctiminiide, atlafiwifieh may b@vi:nerandstitliiedh The (iakerudan25sokiaay tiend one

"heavy" chai réé)e&about 50-70 kDa). The N-_term nus of each chain defines a
var i dbPeNIRgHIoRY Bf a¢iBalit 2ppsodedblolthe tasgeting EOM no aci ds

As used herein, the term “leaving group” refers to a portion of a substrate that

1s cleaved from the substrate in a reaction.

“Antibody” generally refers to a polypeptide comprising a framework region
from an immunoglobulin or fragments thereof that specifically binds and recognizes an
antigen. The recognized immunoglobulins include the kappa, lambda, alpha, gamma, delta,
epsilon, and mu constant region genes, as well as the myriad immunoglobulin variable region
genes. Light chains are classified as either kappa or lambda. Heavy chains are classified as
pamma, mu, alpha, delta, or epsilon, which in turn define the immunoglobulin classes, IgG,
1M, IgA, IgD and IgE, respectively.

An exemplary immunoglobulin (antibody) structural unit comprises a
tetramer. Each tetramer is composed of two identical pairs of polypeptide chains, each pair
having one “light” (about 25 kDa) and one “heavy” chain (about 50-70 kDa). The N-
terminus of each chain defines a variable region of about 100 to 110 or more amino acids
primarily responsible for antigen recogntion. The terms vaniable light chain (VL) and

variable heavy chain (VH) refer to these light and heavy chains respectively.



primarily responsible for antigen recognition. The terns vari abl e I |
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the aninmal and antisera are gde par ed. Further fractionation of the antisera

to e frminglogyatndayddiré{1988actoloer elo R 75600 MENRANON. ASTBOPES A 1 ed.
Mono b ed by various techniques fanmliar to -
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Al t ettt An ibhreh sEaip of prsflere E%B(%mrpﬂcqraa@ﬂw HREWBIZRAMBHDGI t h Epstein

2‘?‘: r oMbl Susin@ACRARIARS adj @b art SLERYUS FHARDs aQfuvBh!Gha TRIAASY HBhnizdiagwn 1 n the

protocol. The animal’s immune response to the immunogen preparation is monitored by
taking test bleeds and determining the titer of reactivity to the beta subunits. When
appropriately high titers of antibody to the immunogen are obtained, blood is collected from
the animal and antisera are prepared. Further fractionation of the antisera to enrich for
antibodies reactive to the protein can be done if desired.

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

In a still further preferred embodiment, the antibody is a human or humanized

antibody. “Humanized” refers to a non-human polypeptide sequence that has been modified

to minimize immunoreactivity in humans, typically by altering the amino acid sequence to
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(o o oo & Bk BiPEbAGRY Bl 0o Bt bR S PR R i ch Tt s
sol ubl e. Sol i d ‘HetRaGubSorys af HiediHereiR réfetsi 16 xSt thft @SQbbtanfi@Nt i On can

i nclude groups that are activated or capable of activation to allow

sel edneduiglpéth seleqted gl ves gheiemoon Whichern He sapdip separsted (d.g-db¥upport can al so

b b f | | fer. [ i ch
i iaRadoh fog 6o AT oo Bl i AR oot RO BPE R R T et v

f unctpradiringdthe ppssentdfvérind cae iilile @besssthhCarg kativated dihpebl 0 of addivhtiG®t
limted to, olefins, acetylenes, alcghols, phenols, ethers, oxides, halides,
al deH9@bew srisesAspeciescigrisboynd ko teisgd senposk A selif aeportsgmake bg a

i socy, , i rerel j : 1 } hydr azones,
nyar Sapaeee fof ARG B AL YRR ARl BIAGRARR B, Y

di sul dointpesind, oflthomveeson sbbtmbhes, sul fonic acids, sulfinic acids, acetals,
ketal s, anhydrtges,iH§g$%ates, sulfenic acids isonitriles, amdjnes, imdes,

i m dates, nitrorE@ct Ronal qves as usgdl hersin 1sieds xanies Beludess Pvigidr oxani ¢

- aci dsmidd B[‘Ql%ﬁn@,%%&%leﬁ%é %Tc%hoﬁ}’%ﬁe! bRS ethBRAFHAES halidd2ATHEARes, WefASs,

pseudour eas, sem'carbazi des, car odi i es, carbanmates, im nés, azides, azo
conpourngsyliazcky, estery) aomidks, cyanetesi iboayanates) tidowyadstes, Redbipt yamafaspahinesal
groups .al so include thqgse, used to prepare hioconjugates, e.qg.,

N hy PRyt hRoRE QY Reides fhrer ARt g o: ReniessBeroasets. Fifidesanyl .

Her M0 s Bl PRAHET ) SATER o B HNOHERSs, AERHSTLis RESS, keS8 bRl @Gfs, 1996) .

Met hods to prepare each of thp.s,~ flinctional groups are well khown in the
art amtfateheutfenippkids atongnlespanidinesdintides imalatek onitrangsa hydrowylaminmsy pose i s

e S 538t e e B o b et P e SRRy oot
Di 90makIRR) uredd) PsGRIRAIAB ARl arb DHe1dsNVRPIdi R d8d, @alBhRRRE SehiAss, Azidéd)gl € i somer

(e.g., enantioner, cis-trans, positional, diast erpomer’) ~or as a mxture of
i soneazg compoundsy afaxyrcepounds, and nitroso compounds. Reactive functional groups also

include those used to prepare bioconjugates, e.g., N-hydroxysuccinimide esters, maleimides
and the like (see, for example, Hermanson, BIOCONJUGATE TECHNIQUES, Academié press,
San Diego, 1996). Methods fo prepare each of these fiunctional groups are well known in the
art and their application to or modification for a particular purpose is within the ability of one
of skill in the art (see, for example, Sandler and Karo, eds. ORGANIC FUNCTIONAL GROUP
PREPARATIONS, Academic Press, San Diego, 1989).

The compounds of the invention are prepared as a single isomer (e.g.,
enantiomer, cis-trans, positional, diastereomer) or as a mixture of isomers. In a preferred
embodiment, the compounds are prepared as substantially a single isomer. Methods of
preparing substantially isomerically pure compounds are known in the art. For example,
enantiomerically enriched mixtures and pure enantiomeric compounds can be prepared by
using synthetic intermediates that are enantiomerically pure in combination with reactions

that either leave the stereochemistry at a chiral center unchanged or result in its complete



enbodi ment, the conpounds are prepared as substantially a single isoner.
Met hods of preparing substantially isonerically pure conpounds ar e 5k1hm\ﬂ]ﬁ5 n

the art enanti oneri cal | y enrl ched m xt ures,
enant i o%f&éwg%lﬁpounds can be prepar ﬁg usi ng syntheti ﬁﬁ%@ﬁ%l at es

that are enantionerically pure in cdfbi nation with reactions that either

o a8y SYERGRGRS! o ta lrnducialy SRR IR MRISRIAL Bt 11
Al t ermasdlvadahtp, a tihglefstenalisgpiard Tethroqudsrfoeinvedingt edeatimgnandhaagelynt heti ¢ route
can be rﬁ solved into a single stereoisoner._ Techniques for |nvert| ng or

| eaviRHgIGRAE SERERCENT, 3pd fhase PLAESUY DR YK BHER P! StefRPISPREESAre el rkéemwng

m xt [ within
t he gggﬁn%d gtfl?gvﬁg wgﬁﬁ?gf(l Ial%hﬁ%\&?h{em gﬁm{ro 0%2@ %ﬁ apprdgkﬂpzjte met hod for
a parmd:thudiﬁ:raq:artﬁmﬂdraituatiiee,Seg,egmeaﬂﬂnyuﬂﬁwmsal ¢¢dsalVogmds. ), VoGEL' s
ENCYCLOPEDI A OF PRACTI CAL ORGAN 8 CHEM STRY 5T" ED., Longman Scientific and
TechritNQICLRPRPIA OESELTICAH ERCANIC (HEYITRE S akB-» Lepgwan SA@EU IEHI Res. 23:

128 (F3fa 1Gay FOLAX1 91, MBI BRS ARG MIE: FBENE Ao DRI ML YogN0se that are

especi a ectl vé'in ancer c¢henot herapy, Ften ex I't acute toxicity
in vivo, especially bone nmarrow and nucosal tOXI city, as well as chronic
cardi ac and, neurol ogical toxicity. Such high toxicity can limt their
appli Devel opnent of nore and safer specific therapeutic agents,

particularl y a%hﬂﬂyﬁﬁfag@%@& tel a:‘iiféﬁfaﬂ blh@seftﬁﬁt agé gﬁygﬁiﬁu kfEGhMaNess

agai nst tunor cell’s an ecrease I n he nunb erlty of the side
ef f ecascariché¢rhetherapy puitamtexhittivaciuti tbyicitgtesWacespectallpbommarmwmndcel s, etc.).

The search for. nore sel ective toto i C a ent has. bege remne active for
Ty TR C i S G IEv BLoRe ST G ST B GERLY 88K vi ty. o
the Clifhi@'&%ﬂdi&%h@zﬂmn@OD@%Iof)m%ﬁtllﬁ%)mr@%h@Qaﬁﬂg)&fﬁéﬂB@raB@d:tiH ageftdS €S of failures
in cancer therapy. For exanple CC- 1065 an duocarnyci ns are known to

be epartewidrly antitwner a;gyntsmmmblwmm ef&ctstagmwunemeﬂaaed 8o

o ni HEP BRI SBTEeraid Ser Y BT oA oot AR PR o g0al has

been c;fqlonjtﬁfgapmsta@gspem ficity of anti-tunor agents for increased
ef fectiveness agalinst tunor cells, while decreasing adverse side effects,
such as toxici tHhexsarchifer mers selestive pytofoxipagentstms been b}gtremés@atmcﬁthhas

focusedo nt .of eWIh apetl ent. e. in the form
of - proUPESdS e SR e Okl (SRS LRIl AMhE B BlR i (Bt ve
t her apemhl tsEPOMP @S of the\th¥6r EdtsELHf faiiiires e PAreal thefap§N ZFdTRixhiSiple,

nodi fications of their structure. For purposes of reduci ngl tOXI city, this

convérGilghs prd fheeiueparmiyying ors knnsn todegréremiel xpotent erietpuinsoNUmMErYBt ti ssue
rat NeLiel A habD Bedl hbtd Al atiatyathafils OF R0 cbApSGIds! hSwsGr, HOWRYEL been

shown to exhibit undesirable toxicity at therapeutic doses. Accordingly, the goal has been to
improve the specificity of anti-tumor agents for increased effectiveness against tumor cells,
while decreasing adverse side effects, such as toxicity and the destruction of non~fumor cells.

Research has focused on the development of new therapeutic agents which are
in the form of prodrugs, compounds that are capable of being converted to drugs (active
therapeutic compounds) in vivo by certain chemical or enzymatic modifications of their
structure. For purposes of reducing toxicity, this conversion is preferably confined to the site
of action or target tissue rather than the circulatory system or non-target tissue. However,
even prodrugs are ‘problematic as many are characterized by a low stability in blood and
serum, due to the presence of enzymes that degrade or activate the prodrugs before the
prodrugs reach the desired sites within the patient’s body.

Therefore, in spite of the advances in the art, there continues to be a need for

the development of improved therapeutic agents for the treatment of mammals and humans in



even prodrugs are problematic as nmany are characterized by a | ow st?pi tlt%ﬁ
in blood and serum due to the presence of enzynes that degrade or'a i vHf e
t he prodvogsodaefoore the prodrugs reach the desired sitesoygdpnrdihe
patient's body. Therefore, in spite of the advancés in the'art, there
continues to be a need for the devel opnent of inproved therapeutic agents
for t 1.5 N-TAle | : 10 19
PCT/ U@%&l& ij}%}{{g?ﬁg rétalffézdgp r, O?ﬁ)re sﬁggg? Pi?l épﬁg%%a(%?%gﬁ%\rﬁegéléﬁgg pr odr ugs
t hat ecthinbietiudsidghxisppcintiimiptoved fstabdny iroblood el aietotkmwivmi doynpoands éfpr oved
stability in blood relative to known conpounds of simlar structure. In a
fi rstS‘éTg%éﬁtf”,Ct‘{rﬁe i nvention provides a cytotoxic conpound having a
structure accorj : o i i L 0, LS ;& menber

sel ected from sﬁibis]tﬂfsﬁ g%de%g{’(%g 131\%11&@?#&6%1%{%!} gﬁﬁ&ﬂgﬁ@g g]th‘g\cfilh%ra
unsubstridiut ectohding t@Boryhulafid substituted or unsubstituted heterocycl oal kyl
groups. Exenplary ring systens include phenyl and pyrrole. The synbols E and
G represent H, substitute unsubstituted al kyl, substituted or

unsubsti tut ed het eroal kyl elfeeroatom or a single bond.- E and G are
optionally joined to form \[1g sygtem sel ected fromsubstituted or
unsubstituted aryl, susbs pe—or unsubstituted heteroaryl and substituted
or unsubstituted heter®cycheallkyl \ The synbagt* X represents a nenber sel ected
from0O, S and NR23. R23 is a nmrber &d fromH, substituted or
unsubstituted al kyl, substituted or /Gnsu sti;Jut ed heteroal kyl, and acyl.
The synbol R3 represents a ne sel ec om (=0, SR', NHR' and OR', in
which'R' is H, substituted or 8insubsti®uted rfl kyl, substituted or )
unsubstituted heteroal kyl, acyl, C(OR12, C(O OR12, C(O NR 2R13, C&O)O?‘ 2,
PO) ( RRURRying G RA2 m O OSRor S S Berlie FoR AT 3f aFfle. Symbol s R 2,
R 3, and R 4 “independently represent H, substituted or unsubstituted al kyl,
subst suhstiettdor unsshshstted betedaryh endsidatikydd ancssbdistted betedbegeloalkslbst i t ut ed

aryl, wherein R12 and R13 together with the .nitrogen atomto which they are
attacﬁ@&p%\re%xe N %)’Sﬁeﬁisr’lg‘g“ WI?CGP’M@GHQ?'i tuted or unsubstituted

het er ocycl oal kyfh¢ sigbSly Blamd apkddend 1 Ot dSrsRatitueLRkiONal |y
containing two or nore heteroatons. One or nore of R12, R13," or R14 can
i ncl usibshtuted| ceameutistiitet kaigroalkyhiarmetarsatemy orca single tlRadakichn®Ss aree menber s

! ”deDSSt?o%Eh;!f }Ioir?eec{ t%ctlor%q agn%@ygémss%{%%%édtfjfgrg gul:?srtituted or unsubstituted aryl,

substituted or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl.

The symbol X represents a member selected from O, S and NR*. R®isa
member selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, and acyl.

The symbol R® represents a member selected from (=0), SR"', NHR'' and
OR", in which F."" is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, acyl, C(O)R'%, C(O)OR'?, C(O)NR'ZR", C(O)OR'?, P(OYOR'*),.
C(O)CHR'’R", C(0)OR™, SR" or SIRRPR!. The symbols R'?, R'?, and R"*
independently represent H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl and substituted or unsubstituted aryl, wherein R'? and R'? together with the
nitrogen atom to which they are attached are optionally joined to form a substituted or
unsubstituted heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms. One or more of R'?, R!?, or R' can include a
cleaveable group within its structure.

R* and R® are members independently selected from H, substituted or

unsubstituted alkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryt,



unsubstituted al kyl, substituted or unsubstituted aryl, substituted or_
unsubstituted heteroaryl, 15 DEC 2005 WO 02/096910 PCT/ US02/ 17210 HolEL ZQSE

substi t Yidn9ksnsubsti tut ed het erocycl oal kyl, hal ogen, NeGyudy& 37346,
NC( O R15, OC(O)NR15R16 OC( O OR15, (O R15, SRI" and OR'. R'b aﬁzﬁ R 6

i ndependently represent H, substituted or unsubstituted al kyl, substituted

or unabkithied ot ansubet@tcdackyrboyciualisl] mas@g%ﬁ MO, NRSTUENC@)Rd’ ar y
substituted or,unsubst i Eut ed hetero E‘i: 1§ub§;t| tuted or unsubstituted
het er¥efMNalkyi OFHDQRbsE(@R o SFor auhOROst Rt wnd&R pEpiependentlyfepreent R15 and -

opt 1 oRatpy el oy fiulid JRATRERARA G Pl K BRNA FERERALE, 1o 1y

ring Lﬁl}tﬁﬁﬁmtélﬁwyngulﬁit@mdof ensubsmtiited tereredl/l, gigdtitted 60MisAbRGREGIt WO or nore
het er oat ons, Ri', R12, R13, R15 and R76 optiQ naII ccontain one or

nor e I@Ff‘é@t%’éh’l@lké’l &@4 auv@gmm«m uynspbgitited P?M&Mhr‘éhermé?m ﬁ 106@39%‘{5’!@ gr oups
I ncl ‘fﬂ@m o 3 1%% Ifﬂnérga? ﬁr?%sg&? Rid A8, o?? idhal ﬁgloﬂ?e 'fgﬁn %'ﬁgbsq{nﬁgé bt des.

Ly
anot her gnp ary e I AVENnL 0N provides a cdmpoun accordlng

to anmuﬂ;smdted héreroeydlodlkyl regsdysenehofindfromRbto Rinembisrs? opfhliyR15 and R16
conprises:, Rao 1 - N, ,R35 R31_N R32 wherein R30 is a nenber selected from
H, s GOBIEHEE B0 BF MOrehAbaPRtomSed al kyl and substituted or unsubstituted

het er oal kyl Yol §i2 and @?@w bstituted
or unsubsti tutrelg4 fﬁ’ﬂ%l R F%sfl tute Oggﬁlgaﬁ{}%ﬁyﬁ%{gggElrﬁé?é(}%alf'%e?@g
subs tgrvwisacition thesstisre. uEﬁdnplaf}yd:leamdblngwipstlmlede,ctmt mregidh Hvited tte d

het eroaryl, or R31 ang oget her are: R33 R34 R33 and R34 i ndependently
r epr &€BH esi-ng’t?b'@qut et§’nsubsti tuted al kyl, substituted or

unsubsti tuted ﬁ@%é&’e’ml %Le i o\w ; I’b?llﬁgﬁ &5‘%&@1 ouflff substituted

or unsubstltute et eroary esents su stltut ed or
unsulestertinged Fatrkyla I, whirstn at gastions of Rl'hé'«ﬁbel,R B, Rt andoR | CloppoisehiR36.  R36
is a nenber selected fromH, substjtuted or unsubstituted al kyl and
substituted or unsubstituted hetdroal kyl. X5 is 0 or NR37' wherein R37 is a
menber selected fromH, substitut d or ggsubsgigut ed al kyl and substituted
or unsubstituted hetero er{enbodi nent, at |east one of
R33 and R34 is selected rom SXG)Wer\aTﬁt'he identity of "L" and "X" is
general ly as described herein. R32 QO 0

wherein R* is a member selected from H, substituted or unsubstituted alkyl and substituted
or unsubstituted heteroalkyl.. The symbols R*' and R*? independently represent H, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
aryl and substituted or unsubstituted heteroaryl, or R*! and R** together are:

 and R* independently represent H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl or substituted or unsubstituted
heteroaryl. The symbol R* represents substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl or NR*. R*® is a member selected from H, substituted or
uﬁsubstituted alkyl and substituted or unsubstituted heteroalkyl. X*is O or NR*” wherein R*7
is a member selected from H, substituted or unsubstituted alkyl and substituted or
unsubstituted heteroalkyl. In yet a further embodiment, at least one of R* and R* is selected

from 1.°X®, wherein the identity of “L” and “X” is generally as described herein.



| WO 02/ 096910 PCT/US02/ 17210 21 In an exenplary enbodi nent, at ast_.one
of R31, R32, R33 and R34 in the structure above, is an aryl or terﬁar&ﬂ[‘
nmoi ety Weh€2/496914ubstituted with a noiety that includes ®CprEroeerad or
unprotected reactive functional group, a targeting agent or a detectable

| abel . | tidl furth | ; 2 | eqst f R4, R5, R
1a eRZ Elg ° :@@Ilﬁlﬁémﬁ%@’ EP ar?:ééggft\?é‘eé’?gj % Q@S EHS 1%6? conj ugati ng

the compQHNGh.96G0LH! alll o o} ﬁeteF&f M&}eﬂyttﬁa@@ QIblaﬁfutéH)leﬁE I-a.l Iﬂ‘me!énhﬁ ihtubder
exenpl ary enbodi nent, )ﬁ' 3, R15 and are independently

sel ectradtettedor smteucmdtred:tafle Ifymctmnd gumwm@nlg Mpoaklmbtabhdabdiave a

reactive functional at t efr e, ter S of t ieroalkyl
noi ety. One O@MQ%FH%APXC% apRfm Odlﬂle?{nag%’? ii%ll y? 3
conj ggahgdRt*bearod ﬂasén@pg@aﬁ&pprspﬂate f&%ﬁﬁ@hm%]aﬁ%einpodﬁa @&b&hhg td abel ,

solid support, etc. be apparent fro e disgussion h rei.n, V\,hen at
| eastFopnaladfto m@harrmolemle |Isaéum1mcﬁﬁmplai‘mnb¢dlmnt & okip Rt Igr,dﬁlp can be

b oyl | and

ot HBToie S2Rt Rl ol St B HRH, AR A bR 0F rus

and RhGe b eadtild ﬂiﬁ@ﬂ&ﬂg&d&% ik ReSRFRRMEf 0k JfieyI BrhaictoadiRd matai9! lpk speci es,
1

at | east one ls a |et that is cleaved by an enzyrre In a

furt mm@&eﬁﬁ eRyRer,rBod araiR mméﬁatmtoamtfﬁsswewesmg, In the

for above 2 and Z' repr esent nmenbers independently
|21é%§8hfﬁ%ﬁn’l 6{6%5‘%{73 ldfﬁlgpgr oups R17 and R $ are independently

sel ected from HAs &l1bsé hfpated i thentssebssion horeist, ahbiy bt lesstost bf Rtemdor

unsubstituted heteroal kyl, substituted or unsubst i t ut ed aryl, substituted

or urFs et fepgtivedunsicanbaiopp, thal greun ean e epmppnsabet  berddepthearcthecycl oal kyl |

o 6 ipg M eI oro i S R AR, Haptelibtory Shibnin B ©

unsubﬁﬁcﬁ attleﬁt ofd &R}’ d IS istailisichge betwest st donypiondd e tFermalb K yhd subst i tuted
or unsubstituted aryl, subs |tut¢ or unsubstituted heteroaryl, substituted
or urRBRbSE PeGich At II\%‘%‘?WCR angR is aumietvithatds clsrved IR HHEEYIGE ed pepti dyl |
wherein RIS and,R0-haGsERS frllﬂogtfhl?r?en'ﬂ'art[eg Y pilkch they are
attached are optionally jO orm’a su stltute unsubsti t ut ed

het erocycl oal kyl ring syst em havi ng rf'o 6 nenbers, optionally

contai ning two or nore heteroatong the proviso that when Z' is NH,
both R7 and R 8 are not H, *a NH2. Throughout the present
specification, the synbols R19
for R4 and R5. Thus, for examyfle, it ils;within the scope of the present
invention to provide conpounds 2000 15 I?DEC 2005

In the formula above, the symbols X and Z' represent members independently selected from

0, S and NR®. The groups R'7 and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or ungubstituted 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", SR or OR".

The symbols R'® and R¥ independently represent substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted peptidyl, wherein R*® and R* together with the nitrogen atom to whicﬁ they are
attached are optionally joined to form a substituted or unsubstituted heterocycloalky! ring
system having from 4 to 6 members, optionally containing two or more heteroatoms, with the
proviso that when Z' is NH, both R'7 and R"® are not H, and R'” is not NH,. Throughout the
present specification, the symbols R' and R also encompass the groups set forth for R* and

R®. Thus, for example, it is within the scope of the present invention to provide compounds



WO 02/ 096910 PCT/US02/17210 22 having two or nore of the fused _

phenyl -heterocyclic ring systens set forth i mediately above |inkdd 84 7007
seri es,yAr ed ring in conbination with a |linker. M j,n, t hose
enbodi nvgﬁtoéﬁ?ﬁﬁﬁv\hi ch a linker is prgsent, the |inker nayf)gie%g(rize/gézﬁ as an R4
or R5 substituent or as an R 7 or R18 substituent. R6 is a single bond

whi Chatisig @ BEmops B8 fused pabsA HeterWiRNic RAgisystpne seforth@medideliR7 are j oi ned
to forma cyclopropyl ring. R7 is CH-X or -CH2-. Wien R7 is -CH2- it is a
conpabeye linked thEEreh.crapiusgsbmrg i ¢rnbireonsyyip 8 llinker. (Mpresyen inthgse eavi ng

grou T conh) I Qf. ngd R7.are i [ t i 3 at does
ot cmpafienfEuRAL s RiRerds gl et faf B BLRLR S bl BRI b TR
si x- geadef Y drirdYsibadiveat es that the ring may have one or nore degree of
unsaturation, and it may be aromatic. Thus, ring structures such as those
set forth bel ol iameingisiwnd viieh iscitieepresent or apsent- nWihee Rs depresartt, Ror nul a | :
and m_exe nbodi nent .. .ring,7s A i S i Lute . - :
unsu%él(tllﬁt fﬁeéaim%ﬁ%%oﬁ ﬁf)y%qprgg)ﬁdmsgy elmﬁkgl% rr‘qug?'amé%gbist—ﬁ%%ﬁelhlsm th one
or Nakempbidnt OF tiélysleBEdpahe!BALS ThaSymbbl X fcpheskrits aheavi®d idupi TAS section
herein. In one preferred enbodi ment, the pher&;l ring is substituted with a
CN nép@bipations offotamd R e serarsfedimpoapnraithatdees nofvaplatedhe priasiples 91

conp - i a structure according to Formula W: In this enbodi nent,

t he ?@ée}%ltcglta\}%%ﬁ%f the radicals R3, R4, R5, R, R7 and X are substantially as
descri bed abov&heTthe et Yinbotithin tig six-aiitered fitepdidentthy thelieg hed Havem 0, S
and NR23. The synbol R23 represents a nenber selected fromH, substituted
or ufABeBsMPredemeiiupraturagopaand it may bsaranaimb sthusyfag stieqteies 88983, and acyl .

When [ St 2/ 096910
pcr) 0805 PR B Bt A s ERiheCs With e mESoe AR B ccent's 1
substituted or unsubstit d lower alkyl, or C(QR8. R8 is a nenber.
sel ected from NROR10,"NRONHR10 and OR9. R9,
selected fromH, substi thsubsti t ut ed l/Nand substituted or
unsubstituted hetey : radi cal R2 is= Sibstituted or
unsubstituted | ower al Ky \l is genmdal |y prefer~ed that when R2 is
substituted alkyl, it is otRer than perfluoroal kyl ,Ne.g.,” CF3. As discussed
above, X nmay be a | eaving group. Useful |eaving gretps include, but are
not limted to, halides, azides, sulfonic esters (e.g., alkylsulfonyl,

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 moiety.

In another exemplary embodiment, the invention provides a compound having

a structure according to Formula I'V:

N /R‘t
1)
X z f\Rs v

In this embodiment, the identities of the radicals R*, R, R®, R® R’ and X are substantially as
described above. The symbol Z is a member independently selected from O, S and NR*.
The symbol R* represents a member selected from H, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, and acyl. When both X and Z are NR”, each R is



aryl sul fonyl), oxoniumions, alkyl perchlorates, anmmoni oal kanesul fonate
esters, alkylfluorosul onates and fluorinated conpounds (e.g., trifbatedit
nonaf | atx@sez/dogagyl ates) and the |ike. The choice of thegetamndethier | eaving
groups appropriate for a particul ar 23et of reaction conditions is within
the abilities of those of skill in the art (see, for exanple, March J,
ADVAMB@EMNISGJGCIIGEMTS% RipbelRY ErasesnH, Sdrstitaned eyursntstBoted lowg92; . sand| er

o, T G RS N TR PR B R b e e

John W hﬂwpe%raemﬁomeczedl@&mﬂ suBstalitedR Hﬁéﬁsﬁtﬁﬂ)ﬂﬁ%l%ﬁtsuﬁ%htht%d ap ester
noi ety, such as COR2CH3. In a fu%ther exenpl ary enbodi nent is a |lower

al kylungummed/\mteﬂoa}my H@@db@lR Wtfé,cbrérlbstuntsdbsunsubsewtedﬂowceslémk IIy
preferred puer al 21.S ti.ll  further

Cp oot Wt i bt ned Run s Py B e Ao s ar e
menbers, i ndependent |y sel ected fromH, hal ogen, NH2, O(CI—|2)2N( Me) 2 and NQO2.
R4 and R5 are preferably not Hor OCH3. In yet anot her exenpl ary

embodi ment, t heAs diveussédoabope.oX | niel be ardpryimgigroupalisafp! feavingigreupse accor di ng

to For V d Vi nd V.,V 5 P U 2/.17210~ WO

Og/ 08%{9@ a%ﬂﬁargl?’ﬂt PW&e‘%"r %‘ﬁlllgeé; %%?Femﬁf?”il%esﬁ?ré?%gaﬁg' ﬁgﬁﬂd Z is preferably
0. Theyie@fRQUNERoReaabet Ak r&rmbmé@Mdmnadnemfdiﬁtet&erpeptI dyl linkers
as a substrtuent. The Tinker may be |ocated at any desired position on the

conp@iirbdﬂucrrns@fona@xencpﬂa@rynem:ﬁb@dnmmds (&g, Ireldaies, oneafmesmesmewmm R12,

str accor di n to _For a_ Vi ) g1lAA
0 A el e i o b S Py B ol ShriaR i s et Mot oo
accorreadwntc@mﬁabﬂmlsavmihd tHe%bﬂﬁi@@W'thJsb oflsidf ik eiduit Blzé for BEantpIE, Marh t he
di scussion is in the interest of clarity on will be ?&grent to

t hosd: 6DV4RFED OrRﬁ'éNICt GrENIS KB r2nddifitions dohr “éli/fv’ @ésﬁoltﬂﬁo}rf?%i Sursder ounds of
e ST SR TR Bl Rk S RGO PR T o
agenti983 hardgWadpEGlL Commenbd Mo Ok GAKRISYNTHETIC METHODS, John Wiley and Sons,
1980).
In an exemplary embodiment R! is an ester moiety, such as CO,CHs. Ina
further exemplary embodiment, R” is a lower alkyl group, which may be substituted or
unsubstituted. A presently preferred lower alkyl group is CHs. In a still further embodiment,
R' is CO,CHs, and R? is CH. |
In yet another exemplary embodiment, R* and R® are members independently
selected from H, halogen, NH,, O(CH,),N(Me); and NO,. R* and R’ are preferably not H or
OCH;3.
In yet another exemplary embodiment, the invention provides compounds
having a structure according to Formulae V and VI:

HaG HaC

CO,CH, CO,CH5
— e
RGN, / 0
N / R4 and N R4
4
{ e
X Z X N Z
R® RS



selected fromsubstituted or unsubstituted al kyl and substituted o] SR
unsubstituted heteroal kyl groups. Exenplary linkers, L1 and L2, cdr'#p#ﬁ“s@@ a
pol y(et ycol) noiety. The linkers are either pr sent,

t hus, q‘%ﬁnfg%gégglr)e integers independgptly selected from Oq’aiﬁzﬁslﬂ%?ﬁﬁe synbol s
AA' , AAb and AAb+1 represent either natural and unnatural a-am no acids. The
dashed tld Pmaelwee e, Al oMY O; Adi ¢4k peefédBly @ny nunber of amino acids may
be internediate to the two recited species. In an exenplary enbodi ment, the
total nunber ofTheggimpouads apsowlingiont errlphman Hexsingludepeptidy linkermaaBout 0 to
about_20. |n X i TR | n. | g from about 1
to at%lff?ﬁ%@t'Aﬁh%g@rfcgl?%ary% ﬁelgg%’égéri Xta%% regir%%ﬂé%ugg?%q%a‘%wqo I g gd(’aim forth in

For mgkémlaty émB¥dmeht, hilfefstNne If @4 (R, IR, R'A RiAj RH and IR Rygbahmuel and R22
i ndependent |y represent substituted or unsubstituted al kyl, substituted or
unsuBstdirdimgdel Faanwdp ddl:kyl , substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, subpstituted, or unsubstituted heterocycl oal kyl,
detectabl e | abels and tafgefting agepnts., The grou R12, and R25 are

i ndependent |y sel ect é’d"f(kf))m MAST ?%'u—t o?ﬂ—zﬁ’ﬁgébsti tuted | OW%,EEI kyl, an
am no acid side chain, detectable |abels, and targeting agents. " WO

02/ 096910 PCT/ W@ didalibior that Tokowg)itiolidler decdpding oh Fofmilae/Tsis uct ur e,
represent ed nd AAb+1 is substantially simlar to that of

by AA,
For ngkemphified %rbeénﬂoﬁlﬁeﬂ“ hgrfﬁ%i afdhe disgyssiopdfrirolhs datcrsstcefrdeniy onby, pad iul a |
' nel ' 1oPG i | : ' )P (AAL-
pp 518 R apbi LD Y LR SR ke HEHES: RNy bO5EH B dotoglifas of)

unpr diembvedianeact i ve functional group, a detectable label or a targeting
agents. The synbol s LB\Z‘n.d L4 represents linkers that are substifuted ofr
unsubst it uted” ankgrmea \il<he sympok B orepreseis apsetetiad a8 URROECEAITRIAUVEr oup.  The
am n i ' gy LS. Nt iy i 2 3 descri bed
For | Eafsienafiiy, AheRablab btk il nP AT hE eldpf T shdL pfe ke | °3

pgl y@?bd:t?dri] Eoen sgibymmtet)d anakuigtintad hlkyt Zﬂdmbsﬂxﬂu:ddeur&n:ssbsfﬂéﬁ?hetpmaﬁ@hé or1 e
absent, S, p, an arg integers i.ndependen selected fr .an : e
Tk ErouRse Sn R Bkt 4150 RGPS SHEDK FRyIcbe SO0 iy, The Iethe

are either present or absent, thus, g and v are integers independently selected from 0 and 1.

The symbols AA', AA® and AA™' represent either natural and unnatural o-amino acids. The
dashed line between AA' and AA® indicates that any number of amino acids may be
intermediate to the two recited species. In an exemplary embodiment, the total number of
amino acids within the parenthesis (“b”) ts from about 0 to about 20. In a further exemplary
embodiment, “b” is an integer from about 1 to about 5.

An exemi)lary linker according to Formula VII is setr forth in Formula VIH:

| H
n,\_[( N "~ N N R21R22
H
o _ R25 o s
b+l (VIII)

in which, the symbols R?' and R* independently represent substituted or unsubstituted alkyl,
substituted or unsubstituted héteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycioalkyl, detectable labels and
targeting agents. The groups R, and R* are independently selected from H, substituted or

unsubstituted lower alkyl, an amino acid side chain, detectable labels, and targeting agents.



nol ecul e according to Formula |I. In an exenplary enbodi nent, the |Il’lk§-l} nr
according to Forrmula I X is a nenber selected fromR4, RS R 1R12 Fll ?FQU
and Rlewoltmmestof skill will appreciate that the |inker reayusabaoibe a
conmponent of one or nore of R17 or R%8, or simlar sites in higher

honol ogues of the conpounds according to Fornula . xenpl ary | inker

accorHhering agigmertion 9ikhe sEuctate, FRFSRItER PR A e Yand M% ApaHbgtaitiallp7 and
R28 ntly selected fromH, substituted or unsubstituted
I owea"’rl l?@ﬁ%%fﬁggggﬁgﬁgl de chains, detectable |abels and targeting
agents. The sy ninainother emepdiesantise acrmpmmégea:cotrdhag tc Hormbeladehadedeed t o provi de
a linker of any desired length. Presently preferred are linkers in which "s"
i's arlifﬂ??féﬁj@flgf‘ﬁ‘é‘t‘ﬁt@f‘f’ta@(:@dmgrfﬁfé’”ﬁp@fl& ably between | and 5. In yet another
exenpl ary enbodi nent, the |nvent|on prOV|des nol ecul es according to Formul a
|, that are substi t)gat ed cmk(gn ﬂ%ta i nclude a cl eaveabl e
disul fide noiety vmthln"[ﬁie re )tt orth in Formula
Xl : 15 DEC 2005 WO 02/ 096910 PCT/ USO 17210 26 X4-(L -S--(L4)t-NR12 | |
0 in which X4 is a nenber selected from protected reatr;ilve functi

groups, unprotected reactive functional groups, detectable |abels and

targ 4 r j substituted
at ko1 ARSI RERock 2ot r e AP SEb e L BT NS s QhuidY T o

unsu lliémdtalil@libalrc)ﬂa, taz%ﬁﬁﬁg hieute ATty syaiteiist mm‘aépmmﬁ nﬁke;ﬂ; thasufestituted or
unsubstituted cycloalkyl. L4 is a |inker selected from supstituted or

uns ub¥PstERyied @ &PWFUW allylips ispbtiteted or ypIBaRed heserorkyestowp-k Yhe gr oups,
subst dntu'ﬁl:) a dg;orljrg}?&bcﬁé hf]k’érqg silis¥dntia i g?ﬁﬂa%% &Qt d c UE@HR%&%HEWH h %e roaryl,

substitute unsubstituted cycloa he sy repr esent
I nt egeremplang Bipkerdacitidles withie dtsdchriavonrk @ pahdethyleha g@rcoé)mmlgalﬁﬁclenﬁﬁm ment

according to Formula X, the linker L4 js a bstitu or substituted

et hyllé‘H@? FILRST PresRRt Qralagts thus.ipsang O A Jb%ﬁlm@f' ge%&agf
C(ONR29, and C(O NNR29 wherein R29 is a nenber selected from substituted
or unsubstituted al kyl, substituted or unsubstituted heteroal kyl and
substituted or 'Dhshrﬂsthtaﬁédghe?emmd&ﬂmayﬂqulbsﬁhmdmﬁo enesip airthe

enbodi el ected . fromH wherei n R30

oot JUBREL® aEeing 1 BAFTEALE i SUBL PR EY SHESiv the IR AP G eact i ve
functprhala DOQURemBaR deid iR R, RASUDSP e e Shglel'daribselo@cringdied Wi th a

functional group and 7 8
appreciate that the linker may also be a component of one or more of R** or R'%, or similar

sites in higher homologues of the compounds according to Formula L

An exemplary linker according to Formula IX, is set forth in Formula X:

et

In Formula X, R”” and R*® are members independently selected from H,

X,

substituted or unsubstituted lower alkyl, amino acid side chains, detectable labels and
targeting agents. The symbol “s” represents an integer that can be selected to provide a linker
of any desired length. Presently preferred are linkers in which “s” is an integer from O to 6,
- more preferably between 1 and 5.
In yet another exemplary embodiment, the invention provides molecules
according to Formula I, that are substituted with one or more linkers that include a cleaveable

disulfide moiety within their structure such as that set forth in Formula XI:



-(L3) PX4, wherein each L3, X4 and p are independently selected. Also within
the scope of the present invention are conpounds of the invention {hat" ate
pol y- i,zyal ent species, including, for exanple, s i as
diners?afﬂ?@%¢g¥ tetramers and hi ghgr honol ogs of the c%ﬁ%@%ﬁé@H%F t he .
invention or reactive anal ogues thereof. The poly- and multi-val ent species
can be assenbl ed fronka_ng%Lg4§pgg'e‘Lph_mﬁpé t han one species of the

i nvention. For exanple, a‘di‘Reric construct cégﬂﬁﬁ "hono-di nmeric" or

"het erodi nieric" Mreover, poly- and nmulti-val ght constructs in which a
conpound of the invention or a reactive anal ogé® thereof, is attaqgy to an
oligonmeric of polymeric franework (e.g., polylysine, dextran, hydroxyethyl
st ar dhvwaneh X{ﬂ@ a nRapergekecitidi fem prefected setior fuppomd sHEESs 20MOotevtiet 02/ 096910

PCT/ USQ2/ 17210 27 present, i.nventd on. ,The framework i.s preferably

pol yFOMALT SOt BOR: TR e ipe el BRRATEL 1 8 BT i oy
conpeubdRued of hgsubavardi iR and/RiBRVREd of IubstRIRWREleréARyIRRoyder | vat i zed
with a single species of the invention or nore than one species of the

i nverstbaituted/or vespdptitutedaryls suhshiutedorpnspbititad heferardosybstingz ethi ch are

functional.lze o.ahford ¢ oun Vi n (SOl ubjli that .1 $ enhanced
rel ab}fx\%bs%xgu%%%c Cg)%a(%@sl' ?’c gsn%ﬁﬂlged-sseg:ﬁtgp %gf%g%b\éﬁ{ug?%rl W?@Stk‘%%%?ﬁ%’%g? ?zed.

Thus suBdiiuted of esubbitaied thend Ak gleirohysy; bibstiigéEbmuzabstiteteld ap/l audstittddn

anal ogous radicals that have enhanced water solubility. For exanple, it is

§ / y
wi t hioh upsibsdgsehaberoanyb sphsfiwied or unwibstigiedoysloglkeyl. Thprupkolappdioxyl group
wth Ol - ] ] am ne, hydroxy amne or simlar
mor e "V éee?IE mé “U 8%?%‘%@ géﬁ%czil%&]%%ﬁfeér}rﬁ%% enbodi ment,. addi ti onal wat er
solubility is ilnparkedphyy embbdinidntibicording teF@intita Xof the Siskatli‘ak af or t he
activity towards the iqgn channel  of the conmpounds set forth herein with a
moi ettYbititeied ennasvbeduted ethidenamestibi | ity of the parent conpounds. Met hods
of enhancing t il . | R2C R kngwn in the art.
Such net hods %ﬁg@,ﬁ%ﬁgﬁ%ﬁ%ﬁsﬁ?ﬁﬁ& tgo,’ functfggg%i’ng an organic
nucl €E)MNNRT’ wherpar RENeanigmishaegerdd fmine tubstititgl or upsabstitmad ylighmoni um or a
group that is charged at a ysi ol ogically relevant nH, e.g, carboxylic
aci d subsiitifed opy S%Fﬁ&&ger?aﬁgyw,wgﬁwﬁe ioﬁﬁns‘f’ém—l“ﬁ'élpft‘?r‘ﬂaﬁﬁ’k nucl eus
hydroxyl - “or arfhRgr SRR IRbAGILY) ShBSdinfnd R2|CORCIDer RANG Fom HRODKE! heT'S,
and the like. Represent ate?vegeag%ml esmifegc’l udeS, Ut are not iI;}“?nr}it’ed fo,
pol yINENHe; pol yet hyl enei m ne, pol y(ethyl enegl ycol) and
pol y(propyl enegl ycol). Suitable functionalization chem stries and
strategies for these cgmounds areCknown in the art. See, fgr exanple,

Dunn, R L., et al., Ed4} POLYMERI CJiDRUGS AND DRUG DELIMERY SYBIEMS, ACS

Synposi u {es Vol . ,w@\rreri n i cal Society, Shi ngton, D.C. 1991.

Exenpl ar cyftl t oxi ns fof tRE] nvent i op are; seendorth > alkPyrlodrues and
O

Ceeaveabl A rs

O

wherein R*® represents substituted or unsubstituted alkyl terminated with a reactive functional
group, substituted or unsubstituted heteroaryl terminated with a functional group and
-(L3)pX'4, wherein each L’, X* and p are independently selected.

Also within the scope of the present invention are compounds of the invention
that are poly- or multi-valent species, including, for example, species such as dimers, trimers,
tetramers and higher homologs of the compounds of the invention or reactive analogues

‘thereof. The poly- and multi-valent species can be assembled from a single species or more
than one species of the invention. For example, a dimeric construct can be “homo-dimeric”
or “heterodimeric.” Moreover, poly- and multi-valent constructs in which a compound of the
invention or a reactive analogue thereof, is attached to an oligomeric or polymeric framework

(e.g., polylysine, dextran, hydroxyethyl starch and the like) are within the scope of the



I.n addition to the linkers explicitly exenpllfled in the section above as
being attached to cytotoxins of the invention, the present i nvent i oW-ali8p
provi desy@hesyeabl e |inker arns that are appropri ate forpaEtbashsent to
essentially any nol ecul ar species. The |linker arm aspect of the invention
is exenplified herein by reference to their attachnent to a therapeutic

noi etpreseint inwkdtiqn. Hichedvanewdxd 18 pmﬁ:rialylyamﬂﬁnﬁa:ﬁonhb(ztehbaéng)ﬁn sgkayoéf in the art
that the, |linke atta t o diverse species i udi ut not
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agentcﬁanvqﬁze%%ﬂ% SinbROBLSic@BEEHventibF or H?)reﬁﬂﬁn 380 §cicsl PN PREEAMY, | nVent i on
relates to linkers are useful to attach targeting groups to therapeutic
agents and mar Keoseoven tlanmichat tmaspeet mcidﬁies nmpmﬂncbmlpclomedmmtlbﬁaﬁtﬁ 2005
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enmbodi ment of the Invention, the linkers aré characterized by their ability
to besotihameittnt Ince wiefarddrentrodiment, adwtionsl yaterselubilgy chingmrted byhe site of
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Exemplary cytotoxins of the invention are set forth in FIG. 2.

Prodrugs and Cleaveable Linkers

In addition to the linkers explicitly exemplified in the section above as being
attached to cytotoxins of the invention, the present invention also provides cleaveable linker
arms that are appropriate for attachment to essentially any molecular species. The linker arm
aspect of the invention is exemplified herein by reference to their attachment to a therapeutic
ihoiety. It will, however, be readily apparent to those of skill in the art that the linkers can be
attached to diverse species including, but not limited to, diagnostic agents, analytical agents,
biomolecules, targeting agents, detectable labels and the like.

In one aspect, the present invention relates to linkers that are useful to attach

targeting groups to therapeutic agents and markers. In another aspect, the invention provides



formulated form Ideally, the stabilizing group is useful to stabilize a
therapeutic agent or marker if it serves to protect the agent or 178 fKeZE]U‘i
from dexg,r %(;@tion when tested by storage of the agent or narker in“h’iﬁ'r“m' ‘
bl ood at CF7E¢ 3! 2 hours and resul tg.in |ess than 20% B E920731% ess t han
2% cl eavage of the agent or marker By the enzynes present in the hunman

bl 00¢ &4 @fat iaswétuﬁn;ﬁ@?#ggﬁg%,ﬁiﬁgg thelhg: M@t%ﬁﬂﬁtgl ?‘V&PEMQC al so rel ates

to conjugates containi'ng . 's.  More particularly, the invention
r el afeorabdy pifed theysphdnatcokagetive, hioadilability ed/or patmectdyohmici demse,

ially f . ch t hey. . clfi. | f the li
el TR i S B o BB E b FGore s 2B 8IS ovi e
for prAdiHAsud aaelivérécpl{@ﬂs é}tJBfgi:Et@ﬂe%ﬁé, ¢l be &f'sb@(ﬁﬁl‘gﬁtrbftﬁe FﬁQHBSH, dhexicity,

and an inproved stability in blood relative to prodrugs of sinlar
st r ubinkiere of Helusyentibpaee fracepase\sudie thad ohdereaovad frooothe dharapmyicafent arar i ety of

groups as part of its,chaipn which w.lIl.cleave in viva, e.g,. in the bl ood
st regwléﬁr (gngﬁéuﬂﬂg é?f“’l'agog}_aﬁaﬁ'i?ﬁa OP%IIE%F%Pﬁe%enFﬁéqm%}Ps'ponst ructs which

I ack such gr Ougﬁ andth&m RV 8D FfAR LMo At EdnIRts 4B 8harhkfketd By Wi t h

t herapeutic and di agnostic agents. The |inkers are useful to form prodrug

anal epdityfo herdeavpdat a siteigantreanthd targetreelisnsi bd 3t the sike of thempepeusdtonor

di agnosti.c agent t targeting. agent, a detectable.lapel, or. a solid
up B Bt 8ty R iV s bt Bzt ot i TS S 9 AR  ude ¢ he
cyt 0?&?&'{:{?{% as?&efn'ﬂ:eadtﬁ‘z{ﬁé'ﬁ bPRe thdtat®ic ABHRW: Toiker Fé&ﬁcih@‘t’&ﬁ&it@ﬁhc?r ovi des

| i nkers have the general formula set forth in Formula II: R | E-N I

K* Ksystemickide-effeatst he fornul a above, the synbol E represents an

enzymatical ly eaveabl e npi et .0, . eptide, disulfide, ester, etc.).
The synbol's R, e BAgar afsg R stafiEiesh BREARGTS ~4oREST PHETEAEADSE or Cexcaml e,
H,  suBshiiténeehiR! inkieulbh.t thRdeahierovideds tighificash RneBNSHESduchut ed

het eroal kyl, pol y(ethyl eneglycol), ‘acyl, a targeting agent, or a detectable

| abeFtabilation wrdipinarglonging el erecwdationthalicliietsd the attashest sgent ox maested to a
oLk R R R By e AR TR il et
or casijegatais reheveigYchigpviieineitfciRutibh a8dRAY the YedifddTRicedor dfandplefisir t her
exenpl ary enbodi nent, the carbonyl noiety is a conponent of a urethane. The
oxic, after activation at the desired site of action. For therapeutic agent conjugates, this
feature of the linker serves to improve the therapeutic index of the agent.
The stabilizing groups are preferably selected to limit clearance and
metabolism of the therapeutic agent or marker by enzymes that may be present in blood or
non-target tissue and are further selected to limit transport of the agent or marker into the
cells. The stabilizing groups serve to block degradation of the agent or marker and may also
act in »providing other physical characteristics of the agent or marker. The stabilizing group
may also improve the agent or marker’s stability during storage in either a formulated or non-
formulated form.
Ideally, the stabilizing group is useful to stabilize a therapeutic agent or
marker if it serves to protect the agent or marker from degradation when tested by storage of -
the agent or marker in human blood at 37°C for 2 hours and results in less than 20%,
preferably less than 2%, cleavage of the agent or marker by the enzymes present in the
human blood under the given assay conditions.
The present invention also relates to conjugates containing these linkers.

More particularly, the invention relates to prodrugs that may be used for the treatment of

disease, especially for cancer chemotherapy. Specifically, use of the linkers described herein



~the art. Am no aci

oxygen tethered to the carbonyl noiety is attached to a targeting agent,
cytotoxin, solid support or the like. Peptide-Based Linkers |n anléxXetgiary

enbodi ngRfyblge €Nzymatical Iy cleaveable group is an ani peq @gb4,Ah Peptide
sequence ending with an amno acid agjtached at its carboxyl termnus to the

remai nder of the linker. Presently preferred am no acids or peptides are
t hos @rdvidd foapedinugnhat diglawvahigt spddificityobactiant a wdbesll PRpifyIAR] &t e
enzymatical ly cl eaveabl e q%_roups that are _specifically cleaved at a tunor

si t e Impyaved siabiligetschiordreidie t@poodaegs afHBHAIFTUSRER| fi ¢ enzynes associ at ed
o | : T A ¢ en: .
Wi th a selectegyfu Sreusz}gggﬁe&ta'l{anhcﬁeﬁﬁ%?m{nqﬁ@ UG R 6{%@3@%&3@0% I n

I'n th can ei t her “na unnat ur al

am nef &g thisn whithawill clea2@060 vid) 2/ 0H8 bloddGTehis0R /21712 0m3P is guhehesd ed
enbodi,ment, at | east one amino acid in the sequence is a natural am no acid.
An iR ket of epnstraets Sriueh lagk sugikapuph ISP REDY St e cenmgatghP hthaci d noi ety

IS s l: Pgmg Lk h | | ﬂﬁ&ﬁintoa

i nkqeaﬁlk%%r{nﬁg le?’r;cs‘égﬁ | on.a}lﬁ%ﬁké %ﬁ&t qﬂ%ﬁ%ﬁ'%ﬁ%@%@c eu?\lH (1) EtIN
Ove @R3lodddf thiapéticapents ahd toSeheniblyl link h¢hdriyeutioed daigadstibedpydr tatd ve coupl i ng
of a qg_ri mary amine with t-Boc protected | eugine prog des the protected

| eucil4i8etHg 488nts 8 AFlgefable labmheor aopfid gupRort | Eheclipknrempay beansaspraedipt® t hr ough

t he E?@%%egcgjp gﬂ%kﬁ% Qﬁ%cﬁ”’?ﬁ% Bi["(fh%qgve%%m estatin and the product is

depro y cleavage o oC group with trifluoroacetic acid. In
anot her exenpl & yneerhbelliment, thd ineedtionlerovikes Anloeyrcthachavy the gemarbamat e as  set

fort orlrrpulalf soert I}grlthainélolrinufea : :
iIQ R" O
E—N L
N

R R"™ (11}.
In the formula above, the symbol E represents an enzymatically cleaveable moiety (e.g,.
peptide, disulfide, ester, etc.}. The symbols R, R!, R" and R" represent members that include,
for example, H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
poly(ethyleneglycol), acyl, a targeting agent, or a detectable label. In an exemplary
embodiment, the carﬁonyl moiety is tethered to a moiety that is a detectable label, a
therapeutic mdiety or a solid support. The carbonyl moiety may be further attached to an
oxygen, sulfur, nitrogen or carbon at the position where the fragment is truncated. In a
further exemplary embodiment, the carbonyl moiety is a component of a urethane. The
oxygen tethered to the carbonyl moiety is attached to a targeting agent, cytotoxin, solid

support or the like.

Peptide-Based Linkers

In an exemplary embodiment, the enzymatically cleaveable group is an amino
acid or peptide sequence ending with an amino acid attached at its carboxyl terminus to the
remainder of the linker. Presently preferred amino acids or peptides are those that are tumor
activated. The tumor-activated peptides are enzymatically cleaveable groups that are
specifically cleaved at a tumor site, Specific peptides that are activated by specific enzymes
associated with a selected tumor can be utilizéd; numerous such peptides are known in fhe

art. Amino acids used in the linker can be either natural or unnatural amino acids. Ina



The radicals in the fornmul a above are substantially the sane as those -
described in the context of the linear linker. Two of R R, R' ahd R 263

t ogeth i e atons to which they are attached form iLtuted or
unsubstefvto\tgwtz}:eﬁgmtégcl oal kyl, substitut or unsubstituted a&yﬁ“g@bgis ituted or
unsubstituted heteroaryl, or substituted or unsubstituted heterocycl oal kyl

DI ebyeferfitl @XsAMNSLLY aSKRit AL amifiendie il thedeqyaict 6 AHAIMA] GREMRIAE E Alnl nker of
the invention is set forth in Scheme 2. 1 WO 02/096910 PCT/US02117210 31
Leu- BéeMER® propapin itz linker Kot (pqospzaies ¢ aNHpe pBd sncont 1Oms falein 1) Et3N  (2) -
TFA . 2. 1.he : s henyl diamne is
coupsg%%%n%l’ﬁ]eéﬁlrﬁgggt% &ulggéo%ﬁf)ﬁj?ﬁé&%ﬁt@ggéﬁlnvﬁg{ ﬁfttﬁ ‘?E%e‘%nng‘t ected | euci ne

usi ng EDCL The p-net hoxybenzy), g..9roup is rem)\p{EE(tj via the action of DDQ and
the linker armi %Mupj/édﬂto——eeb-restaca:tehmwﬁ\sivﬁg pP- nitrophenyl carbonate
activated Conbresfatin. The tEMBbc group is renoved with TFA,  providing the
Conbrestatin-linker conplex. In yet anothefhembodi nent, there is provided an
am no carbamate benzyl al cohet gYe a %ﬂ;ﬂ\fort h in Formula Xl below R
Il EENR" O

OMe
OMe

0 & ‘ OMe
OMe

£t OMe

Scheme 1
In Scheme 1, the EDCI mediated dehydrative coupling of a primary amine
with t-Boc protected leucine provides the protected leucine-amine conjugate. The conjugate
15 coupled to Combrestatin through the p-nitrophenylcarbonate activated Combrestatin and
the product is deprotected by cleavage of the t-Boc group with trifluoroacetic acid.

In another exemplary embodiment, the linker is a cyclic amino carbamate as

set forth in Formula XI1.
T R" 0]
E—~N J\
IE

R’ R™ (X1n)
The tadicals in the formula above are substantially the same as those descnibed
in the context of the linear linker. Two of R, R’, R” and R’ together with the atoms to which
they are attached form a substituted or unsubstituted cycloalkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, or substituted or unsubstituted heterocycloalkyl
moiety. ‘
An exemplary synthetic route to a cyclic amino carbamate linker of the

invention is set forth in Scheme 2.



(XI11) The identity of the radicals in the structure above is substantial | y
sinmilar to those set forth above. R'" represents any of the substitugkt &0
for an &92ewpty di scussed supra. Wien there is nore tk@anusee®¢ group,
each of the R'" groups is independentiy selected, and z is an integer from
O to 5. An exenplary synthesis of an gnino car bamate benzyl al cohol |i nker

of the inventi on Ets set forth below In Schene 3. 15 DE& 2005 WD 02/096910

PCT/ US02117210~32_{aH TBSQ, TBS@” (1B t r ophenyl & ordformate (2) TBAF
(3) Boc-LeuN ) 2NHEt Q herapeutic or d fosti c agent BocLeuN
H( CH2) 2NEt C( me 3 ebol Schen® 3, NHedBohut yl di methy [ stileybocO pr ot ect ed

phenyl al cohol with?an activated benzylic position is coupled to a

t herapeutic or diagnostic agent. The conjugate is treatgd with

t et rabut yl amoni um fl uori de, renoving the 1O B){_LEI |yl protecting
group. The free OH grou%hs converted tjo t jctive tafbohate with p-

ni t r ophenyl chl or of or mat e. ctiovat gd gar tr@e i Nfernediate is used to
coupl e protected BocLeuNH( I\JI:uEt i he dld group, formng the

| i nker - agent conjugate. Peptide ¥inRer-[Duocarnmycin nj ugat es CC-1065 and

t he duocarnycins are known to be extrefy potent antitunor cytotoxins,
whi ch exhibit undesirable toxicity at therapeutic.4dQ mMeBy ratt achi ng a
tunmor activated peptide to the cytotoxin, syste' c city is reduced and
therapeutic index is increased. Thus, g ' dMan al so provides
prodrug conjugates of the duocar my Cymsy

duocarnycin and a targeting or oth @ ‘
exenpl ary synthetic schenme to a conjfat estof t heOMavention is set forth in
Schene 4. Sb‘cgld' ti.onal synthetic routes are provided in the exanpl es appended
her et o. tzrophenyl chl orof ormate; b.

p- Al a( FNDC) LeunAlchehe?; Mé(pQﬂ%)l%N?ﬁnzyppro%cﬂ%%t@h?ﬁhamme is coupled at the

unprotected aniline nitrogen with t-Boc protected leucine using EDCI. The p-methoxybenzyl

group 1s removed via the action of DDQ and the linker arm is coupled to Cobrestatin using p-
nitrophenyl carbonate activated Combrestatin. The t-Boc group is removed with TFA, |
providing the Combrestatin-linker complex.

In yet another embodiment, there is provided an amino carbamate benzyl

alcohol linker as set forth in Formula XTII below.

A
Rl

R"' (XIIT)
The identity of the radicals in the structure atovz is substantially similar to
those set forth above. R represents any of the substituents for an aryl moiety discussed
supra. When there is more than one R group, each of the R™’ groups is independently
selected, and z is an integer from O to 5.
An exemplary synthesis of an amino carbamate benzyl alcohol linker of the

invention is set forth below in Scheme 3.



WO 02/096910 33 1) iirl 2005 PCT/US02/17210 Schene 4 I n Schene 4, the
cytotoxin is converted to the active carbonate with p- 15 DED 7005
ni t r ophenybrpkapof onnate and the activated derivative is gepyaghpggMth the
FMOC- protected tunor activated peptjzde, formng a conjugate. The conjugate
is treated with piperidine, renoving the FMOC group and providing the

desired conpound. peEptd.de sgguences th hgaved by enzynes in the
are knownia the mxenpl ary peptide sequence
at

ey

serum |liver, gut, @

of the inventi asspNchutes a peptide segisent is cleaved by a protease.
The focus of the discussion that follows on the use of a protease-sensitive
sequence is for clarity of illustration and dod¥ PrEPPREVERREMHBR | nit t he
scope of the present invention. \Wen the enzyng that cleaves the peptide is.
a protease, the linker generally includes a jpeptide containing a cleavage
recogni ti on sequen for—the-protease A cl eavagesc-LLRQAGAIH NN sequence for
a protease is a spelirfeErPUfichlPEEIdI¥bquence |recamni zed by the protease
during proteolytic cleavage. Many protease clleavage sites are known in the
art, and these and other cleavage sites can be included.in the |inker
noiety. See, e.g., Matayoshi et al. Science 247: %4 1990%; Dunn et at
Met h. Enzynol. 241: 254 (1994); Seidah et at Meth. zynol . 244: 175
(1994); Thornberry, Meth. Enzynol . BPdsuNHCHENEGOW) - Veber et at Meth.
Enzynol . ?(%g'mgﬁg (1994); Smith et at Meth. Enzynol. 244: 412 (1994);

Bouvi er et  al Keth. Enzymol. 248: 614 (1995), Hardy et at, in AWLO D
PROTEI N PRECURSORchdxn ©F\iA-birlyENheth y Ay NG-praiotodl phid) NI Ho | BiHGEASE, ed.
Masters et at pp. 190-198 (1994). Proteases have been jnplicated in cancer
met agFRgted bqnﬁxlefea%séfeprgwﬂ%élgg 40 afhef%wéltlﬁpafi@gg%stwra&%;ﬁ@ PRI Fel at ed
Wi e R AR sl ARl dnwh QBRUBSLARIVE: B (BRIGinkANENT prdbalinase
acti vat gs pl asmn @rom pl asm nogen, ngr%h 'S utr)s%(qluit usly?/plrocat din the

ext r goaif. dlerfreef2ld eraupdisicopvertadi todlid antiveaarboaasevitinp- degr adati on of the
proteins.in the extracgllular trix through which the netastasizi,ng tunor
Cel | SRBLETIRIOgT e Dhe 1 Bl Tharbale o 5 JerHOaOuP R IEOBF GHoLi ng ¢ ne
degr &Rt LUHATHHNEHEP REEH Isfy ,%rﬁﬁﬁ?ﬂ%ﬂinkeﬁ%ﬁ@ﬁ%&ﬁu?&kéf oundi ng the
capillaries and Tynph systemthéreby allowi ng tunmor cells to invade into
the target tissues (Dano, et al. Adv. Cancer. Res., 44: 139 (1985)). Thus,
it i} Witgig tg’e SCco e.ofCthe resent invention to utilize as a linker a
pept FE8Het Hee "PRETRE" “er by urokinase. The invention also provides
the use of peptdcleoss aneieRiotddlycisturs RASKA ky/Be Eftrentd§ B¥RACauMbY Pt ases.

Human mast cells express at |east four distinct tryptases, designated a
cytotoxins, which exhibit undesirable toxicity at therapeutic dosages. By attaching a tumor

activated peptide to the cytotoxin, systemic toxicity is reduced and therapeutic index is
increased. Thus, the present invention also provides prodrug conjugates of the duocarmycins,
as well as conjugates between a duocarmycin and a targeting or other agent according to
Formula [.

An exemplary synthetic scheme to a conjugate of the invention is set forth in

Scheme 4. Additional synthetic routes are provided in the examples appended hereto.

Me, Mo N
_ CO. ol . )
HN a b, c B-Ala-Leu-Ala-Leu—HN W
—_—————
HO N ]

v NO; O ’:L,
© o

a. p-nitrophenylchloroformate; b, p-Ala{FMQOC)-Leu-Ala-Leu-NH(CH,),NHEL, ¢. piperidine



(31, 011, and (3IR These enzymes are not controlled by blood plasna =
proteinase inhibitors and 1 3 ulLU i1JU3 WD 02/096910 PCT/ US02/ 17121 5:C3%405

only cl gaygydeé@W physiol ogical substrates in vitro. The ddyypdags.fam |y of
serine proteases has been inplicategd in a variety of allergic and

i nfl ammat ory di seases involving nmast cells because of elevated tryptase
| evel s f ouSmhems 4bi ol ogi cal fluids frompatients with these disorders.

However, the ex r ol f trypt.ase in th t hophysi ol o of disease
Femmi s to be Harhrasdette riASUE Sheordere ol B RO Fueirontngn

corr Qﬁﬂ@gﬁ’én?gzhwwﬁahﬁht@%é Me ackONSEAUBVABE 19Eorithdted A58 tRE EMRUOr&BEdeal | Y
defined by their substrate specificity. Tryptase is a potent activator of

pr o- unoki petbatgdl ephilt dgmmnng econjagate. (IpApRjugateds tyatedyerthfoperidahie,a pr ot ease
associ at ed \Ajatg%iﬁ(gor nmet stashs 2 d imvasi on. tivation of the

pl asHEROYEE B4 PR P RG PR eh‘éesglfg EPHEPYSh of extracellular matrix
for cellular eNfahaMasmplesQRueARS BhOdaklcaled FRYNAMA if HRGRAR, Bferl ffpt ase

activation of pro-urokinas pl asm nogen actlvafor at the P4-Pl sequence of
Pr o- Atg-akhkndwrsin(tBe atk Anetxeaiplary pepiideadeqoénce Bif SleagivadionChemilssta yep2e( 13) :

9416-9419 994)),. Vi ti i i I tide, tide that i
ol 1 EARREE T (e oY o ecetnt BeRibission by SHAERE HiRemlo by
t ryptas@cakt-kdiBitivk ¥edlenb R fa'ﬁ'lrflaﬁbggjﬂﬁﬁktr‘éﬁgn ARAIBEQGR I 6drFB Yo Binitthe sé¥Pe J-
Respir. Cell MIl. Biol. 3: 27-32 (1990)). The G protein coupled receptor

PAR- fghaipiseent immgugen.and activated by tryptase at the Ser-Lys-Ay-Arg
sequence to dri fi.brobl as roliferation, whereas the,.thronbin activated
receptor PAR-1 %efl H};?CWW;WQB%?Y?VB?35@_1%6‘[15?!%“5?5& &&lil-“kgbgfi_ng‘?bamysequence
( Mol iinelugés &E‘}%ﬁpti@i@ gomaininy a Beplag8 rédbniontegidn¥e 2ofdhd protdddd 3AANENagd 997) ) .

Taken together, this evidence suggests a central role for tryptase in
ti ssUscoBHBeicnenca o protnaseig esnealisfaming aeid ceqUPRrsIecagiaekbsthent with the

pr of qun hanges _observed jn _seyer sty.cel | -nedi a di.sorders. .One
Pt | P RS AR SRS Blfa et MR Rbor R ey STECUP MRy o 3ng s

fi br afes adthidiictkefien@eotant teeintinded Inyths finkésauiRsy. (SBate. £ OMathybehitdhal.r esul t
of tryptase activation_of its physiol ogical targets. Simlarl a series of

r epori@ensadd7 oI Anbron eredsiisth Enpanels 3dkiZat &P%E#iﬁﬁsf’t ‘tl}e/Mthdensi ty,
P BREnBE A5 (000 P SRR MEhS B tr ABLSF VB ARBRELR of SURSEID o)

88( 1287zyR08049259540099); Sihixhler dAREdh.anzpinod|244: HEEOIPaBoakREY: c/3MH). |

955- 960 (2000%; Ribatti_et al., International Journal of Cancer 85(2): 171-5
( 20005732mRE 2AB ! 4 8% WnBardyies al Hg AMYLOBPROTEN ZREGHE SR 8Y REVELORYEMNT: cul ar
prote | ' [ . | e, the use of

7- an‘i‘ﬁ%}%ﬁ?-’ %ﬁ%ﬁ%@uﬁr@%E@A%W?ﬁ %S%Eggﬁpc@&gﬁ ggégﬁgst rates is a

wel | - est abl i shelroratdsdalvé beentihplidated imtamet metastasisp ntreaseé sppbedid oCi ty

(Zi mmer man, hem stry 78:47-51). Specific

cl eaﬁaaar%?%yﬁ’&)@%?aiva@&%fgglé)eﬂ %}@]Ir ti:‘é‘(%:? cllengl ﬁlﬁfﬁﬁ%ﬁﬁﬁﬁs@sw MP8Yi ng group
al | OWaRgers. Urokinase activates plasmin from plasminogen, which is ubiquitously located in the

extracellular space and its activation can cause the degradation of the proteins in the

extracellular matrix through which the metastasizing tumor cells invade. Plasmin can also

activate the collagenases thus promoting the degradation of the collagen in the basement

membrane surrounding the capillanies and lymph system thereby allowing tumor cells to

invade into the target tissues (Dano, et al. Adv. Cancer. Res., 44: 139 (1985)). Thus, it is

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

cleaved by urokinase.

The invention also provides the use of peptide sequences that are sensitive to

cleavage by tryptases. Human mast cells express at least four distinct tryptases, designated a

BI, BII, and PIIL. These enzymes are not controlled by blood plasma proteinase inhibitors and



for the sinple determnation of cleavage rates for individual substrates.
More recently, arrays (Lee, D., et at, (1999) Bioorganic and Medizgjfnatns

Chemi st s 9:1667-72) and 15 SEC 710E WD 02/ 0969 /17210 35
posi ti o{r?baq dz?%%ﬁpu ng libraries (Ratig, T.A , et at, (1997)JPQ: !égnl{t’{z}s{??l)%/' and

Bi ol ogy 4:149-55) of . AMC peptide substrate |ibraries have been enployed to
r api dinyy glesfeid fewt pieysivld@edtisabdiratespe oitfd. CThey troftager faintlgsF seye pamakéng a wi de
range of substrates in a single experinment. Thus, one of skill may readily
eval as beanmplicaiod an a papety 96 aergirerddallammpery drsepsesimalyingmmast eglis n t he
pres | | ] 1.Q.: g .Hﬁﬂ{l | I_sul fide Linkers
I n ygj'? E%JSP éf@hg@@%&%@?&fey E}lg%%%/delhﬁlégﬁg%rg]o@?@g? R %g{\?ggigf @e?%nker arm t hat

i s hisedersipdowavel] sielekhdteoruifetyytasd uthe gallesphyiislogy oY diteskeae@eimeasind havi ng
a structure according to Formula Il11: S R The identities of the radicals
r epr &saistinentast; TheescepmpbpiglagicaRfuncongand garrespendingphyviclogicdl as descri bed

f ' , - B . .
o sul Pripaizes Bty R ¥ibsudti PO QeliREq LB, B M PRBIIANED oV, PR TR
R R (XV) Thavpdenisiatpentattivher siatbarblenieplestnses RyivabeaPapol s R

R, R Rl, R R* and R'. are as described above. As_discussed above, the

| i nk dhazyRogendom ok A Praspase apsositul wih temenmeiasiass pud Hvasion o iy a0k

cyto ' (o] ' d ' ; t apeutic
R e Y e L
fi nd eparbvdsatidroanduhldration, mhyHeabiuntZomef triistasblR Rt Co o Wibligaden :
circulation, and |iberati n% the agent (activati oné once at the desired site
of adlasBHnogeR agRtes Bihe PAtd sgarencs of PreArgdbsrlan 43tagkiqh abr Jawise mycin to

r egai ' L, f - i hpn, 3 ' : the targeting
grouf;Eﬂ %@gwgre?{}e@gwgb%%%%l%ﬁ El%q?é}rlr%%%g. Vﬁgg’régr %F&g{?ét*nﬁl(%%gdg’ odi nent of

t he ineuspeptale, thithe irhpidededsinahe rdguintioh e yasdubdegresmeaBolity g atseslcyepbysi ng a

Cy O SR 35 o e R Rkt ARLEREH] P2 P20 ©
Biol. 3: 27-32 (1950)). The G-protein coupled receptor PAR-2 can be cleaved and activated
by tryptase at the Ser-Lys-Gly-Arg sequence to drive fibroblast proliferation, whereas the
thrombin activated receptor PAR-1 is inactivated by tryptase at the Pro-Asn-Asp-Lys
sequence (Molino et al., Journal of Biological Chemistry 272(7): 4043-4049 (1997)). Taken
together, this evidence suggests a central role for tryptase in tissue remodeling as a
consequence of disease. This is consistent with the profound changes observed in several
mast cell-mediated disorders. One hallmark of chronic asthma and other long-term
respiratory diseases is fibrosis and thickening of the underlying tissues that could be the result
of tryptase activation of its physiological targets. Similarly, a series of reports have shown
angiogenesis to be associated with mast cell density, tryptase activity and poor prognosis in a
variety of cancers (Coussens ef al., Genes and Development 13(11): 1382-97 (1999));
Takanami ef al., Cancer 88&12): 2686-92 (2000); Toth-Jakatics et al., Human Pathology
31(8): 955-960 (2000); Ribatti et al., International Journal of Cancer 85(2): 171-5 (2000})}.

Methods are known in the art for evaluating whether a particular protease
cleaves a selected peptide sequence. For example, the use of 7-amino-4-methyl coumarin
(AMC) fluorogenic peptide substrates is a well-established method for the determination of
protease specificity (Zimmerman, M., et al., (1977) Analytical Biochemistry 78:47-51).
Specific cleavage of the anilide bond liberates the fluorogenic AMC leaving group allowing
for the simple determination of cleavage rates for individual substrates. More recently, arrays

(Lee, D., et al., (1999) Bicorganic and Medicinal Chemistry Letters 9:1667-72) and



invention serve to stabilize duocarnycins in circulation and rel egsg ap.:
opt i nmal lé otent ~cytotoxin after activation in or near the target CelTs.
Since thB%9%8thbxin is cleaved in or near WO 02/ 096910 IPET/EHP2ACRHK

PCT/ USC2/ 17210 36 the target cells3® systemc toxicity due to random

actiyvati.on, i s _decreased. .Fur r, hayar e.in ability.dp-.ciyculation
al soP PP e ! lg’ﬁarﬁ%}(&%’?gh ¢ hge(ﬁg%(ﬁ?e?" éStQ)nﬂl%élg anle'Y‘ledf? i-é)c(?fir veness of
t he B}MObeptide subdir@XBBAHaY NaveWdt einploypl epapldtgpiv il e itetrindinker

armcytotoxin conjugate of the invention is set forth in Schene 5. HS -.N
Boc SHeciimily ofhpetegises bysaqmisg 2 widggangad snestratogima gingle expepment. NHgs, n EDC

am n@h P ot ey iy By of of o Laclflts <BhEG GReRem® GOPSTRODn e b 10

f or mheprashtigvaitoheatient rasit kyatdd dipstinthidgorc. The activated disulfide is
contacted with a carboxylic ester bearing a free sulfhydryl d, elimnating
pyridyl thiol and

Disulfide Linkers
In yet a further aspect, the invention provides a cleaveable linker arm that is
based upon a disulfide moiety. Thus, there is provided a compound having a structure

according to Formula IIT:

R" R" /I(JJ\
-R"——>——s-——s
TN
R R" (I1D).

The identities of the radicals represented by the symbols R, R', R", rR" rRM RrY
and R" are as described for R, R, R! and R" above.
In another embodiment, the invention provides a disulfide carbamate linker

such as that set forth in Formula XIV:

R"ll R" O
R S—3 )J\ $
RY 'f’ %
RI Rl“ (XIV)

The identities of the radicals represented by the symbols R, R], R", Rm, R"", RY
and RY are as described above.

As discussed above, the linkers of the invention can be used to form
conjugates comprising a cytotoxin such as a combretastatin or a duocarmycin as the
therapeutic agent. The duocarmycins are unstable in plasma. The linkers of the invention
find particular utility in stabilizing the duocarmycins while in circulation, and liberating the
agent (activation) once at the desired site of action. In addition, in order for the
combretastatin or duocarmycin to regain maximum activity after activation, both the hnker
and the targeting group are preferably completely removed. Therefore, in one embodiment of
the invention, the linkers are traceless linkers. Conjugates comprising a cytotoxin such as a
duocannycin as the therapeutic agent are also of particular mterest. The linkers of the
invention serve to stabilize duocarmyecins in circulation and release an optimally potent

cytotoxin after activation in or near the target cells. Since the cytotoxin is cleaved in or near



formi ng an amine-protected carboxylic ester that includes a disulfi de nDj ety
e. The nethyl ester is cleaved by the action of LiOH to formthe 15 JED 205
cor r espadizgssaar boxylic acid f. The carboxylic acid ispcaupoedr110 a
het erobi functional. PEG nol ecul e that includes a nmal eimide 15 DEC 2005 WO
02/ 096910 PCT/ US02/ 17210 37 group_and an am ne by the action of EDCl to
f or mteo RSt Aelisy Systeraicpedcife de/ rDEOM doti wiRp ardecacarpd- nFumheicthevecrezsebonat e
of i i ] e i can be
at t achaaeTsPl el oS BLERIL BT drodsl iR BREHIRC, | Sldh The
mal EIdﬁfedl@vdﬂEBSS&ifyhe tﬁo&lﬁtﬁi her enbodi nent, the invention provides a disulfide
carbamate linker in which the non-car bonyl en of the urethane Iinkage
i s derived froMapXupRlpygPBigHor Prepay 2disitideil W’gﬂl PAKEtoWIR pRIUYERRNti on i S -
set f?‘iﬁem‘/é}ltﬁ rg%lét m%h élevs(l (R)YWRIII (XV) The identity of the

I a

r adi cal S 1S essen escri bed above. R' nis a substituent on an

aryl group as descri bed |n th finitions section. The synbol w represents
an integer fromoO to 4. Wen t kan,one Rvll is present, each of the
groups is |ndeperlg‘t ntly sel ect"éd SAn ex rrp route to conpounds according
to Fornmula XV is se EH in Schehe L 390a Wgl.02/ 096910 r HOrO
38 b 0 MexMe N PEG N _S NFI“F!"‘BD’“ET3N'\02l\‘1‘>0c eMe 0
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Add Antibody-SH )

In Scheme 5, an amine-protected sulthydry! a is reacted with 2,2’—dipyﬁdyl

Scheme 5,

disulfide b to form an amine-protected, activated disulfide c. The activated disulfide is
contacted with a carboxylic ester bearing a free sulthydryl d, eliminating pyridyl thiol and
forming an amine-protected carboxylic ester that includes a disulfide moiety e. The methyl
ester is cleaved by the action of LiOH to form the corresponding carboxylic acid f. The

carboxylic acid is coupled to a heterobifunctional PEG molecule that includes a maleimide



0 M x NPEG Nkv _S-S-~--NJ~O 0 1 Bu Antibody-SH Antibody.S =
PCT/ US02/ 17210 Schene 6 In Scheme 6, the TBS-al cohol protected benzylSET 2085
br om de wieptampive a is reacted w th Q OH under al kyl at imgg/osmngdirtisons to
formb. Conpound b is deprotected by7the action of tetrabutyl anmoni um
fluoride, formng c, which is _acylated with d, form ng carbonate e.

Car bo&@up apd pi amggdiyelic aptian qft’f@éb@éﬂé@iﬁf}mew%&aﬂh@ WilHvE e i from

ol oot & Bln el cafteleld Lo ft o bRl SRR, e

Conj ugatjestdcatdibzatsdrd tahomgetingdwredi, duletiadl hbdlke i (e thRRghnent i on are
al so useful conponents for stabilizing therapeutic or diagnostic noieties
i n vi Peleimisle/eieYpr odr ugs, and conjugating agents to species such as

targeting agent g, . 3, deheat Akt Snl ARk Son JUB: b BioiRla. ADOLISL igeast, the

i nvention provides conjugates ocarnycin an | i nker

of t h@hichBNidrefarb&OQ by dfthdoreiahalidkagedhaemved fpf\ahded grod@cAl e route to
a conjugate of the invention. H 1f EC 20115 WO 02/096910 PCT/US02/17210 39
a Ant TpEEgnIapNG Ider of thyopyentipn Scsbfasthan ferseiteh¥: 7, a duocarnycin cytotoxin
of the invention a cqopverted to the activated carbonate b with

p- ni t ophenyl chl orofo’ te. Conpound b is coupled to the

RV
Rvi |S R

R (XV)
The identity of the radicals is essentially as described above. R%¥isa
substituent on an aryl group as described in the definitions section. The symboi W represents
an integer from 0 to 4. When more than one R is present, each of the groups is
independently selected.
An exemplary route to compounds according to Formula XV is set forth in

Scheme 6.



het er obi functional PEG |inker from Schenme 5, form ng corrpound] iL.ch may
be subsequently coupled to an anti body through a nal ei m de- sl 'fhy P%/I
coupl i r ion to formconjugate e. As discussed abo rapeuti c
ef fi cawodﬁ)%%’teo? ain toxic agents is, dramatically inpr ovég'rh@gltl ralﬁegi es
that deliver the agent sel ectively 90 a desired site and/or naintain the
agent in an essen ~onactive fg Mt Qi I|ver eg tke desired
site of act| TRE héesem_q nven also pr Ilm t hat
oper at e Tageore¥ng to the prinpggpt’e~df targeting an age o a selected site
and/ or inactivat?ng a bioactive agenb until it reaches the @esired site.
Thus, in certain enbodi nents, the invention providesocongugates of the
cytotoxins set forth above, and of other agents @ el ith |inker arns
havi ng efficacio WO 02/ 096910 |5 DEC 2005 P 2/@72 0 40 properties.
I n one enbodi the II’%& m conj ugat es A ther apeuti g or di agnostic
noiety to anae Qﬁllversthe noiety to a desired site
in the body. The |nker H betvveen the &p |eb¥Nan the targ i Ng a,ggnt can be
‘ve

stable in vivo, or it can be cl eaved. 'If the
preferably predEm’nantlﬁi | eaved after it rea\-- ed S|te of
3

action. In another enbo nt, the invention pI’OVI es Ilnkers that do not
tether a diagnbstic or therapeutic noiety to another agent, but essentially
i nactivate the noiety until it reaches the desired site of activity; active
speci es at Pt he desbrhed |te of agti aile the linker, preferably
restorin e 168501 ¥e of th/u\m) e strategy provides a neans to
mtigate e sys‘tt\e tyt}tof OTa tOXI c, but highly useful agents. The
uret hane apd di sdl fi de #l nkersB@f the invention are exenplified in context
wi th thei rAcgnJI u%? on with representative duocarnycin anal ogs of the

i nvent i on. %8 (£ 1 and FIG 3, respectively. Targeting Agents The

| i nker arns and cytotoxins of the invention can be l'inked to targeting
agents that sel ect |Q/ely deldver a payl oa to z00rgan or region of the
body. Exenpl ary g$tE|Gng s‘such a an d| es (e.g., chineric,

hunani zedgjady.h E\l I gmn ectins, saccharides,

ant i bodi es, an@th i ke 'élregr ecogni Zed3ul n the art and are useful w thout
limtation in practicing the present invention. Oher targeting agents

i ncl ude aSchasso of conpounds that do not include specific nolecular

recognition notifs include _macraonpl ecul es, such as polyethyl ene glycol),
pol ysacchari de. In §§FW ribe A8Slceliod prgtected henzyl bromide derivative a is réacted

with Q-OH under alkylating conditions to form b. Compound b is deprotected by the action
of tetrabutylammonium fluoride, forming ¢, which is acylated with d, forming carbonate e.
Carbonate e 1s reacted with the heterobifunctional PEG derivative i from Scheme 5, supra.
The resulting PEG adduct f can be conjugated to another molecule through the maleimide

moiety.

Disulfide Linker-Duocarmycin Conjugates

As discussed above, the disulfide linkers of the invention are also useful
components for stabilizing therapeutic or diagnostic moieties in vivo, forming prodrugs, and
conjugating agents to species such as targeting agents, and detectable labels. Thus, in yet
another aspect, the invention provides conjugates between a duocarmycin and a disulfide
linker of the invention according to Formula I. Scheme 7 provides a facile route to a

conjugate of the invention.



whi ch add nol ecul ar mass to the cytotoxin. The additional nDIecuIar mass
affects the pharmacokinetics of the cytotoxin, e.g., serumhalf 15i%e.2n an
exenpl awy ewbesdd ment, the invention provides a cyt ot oxi npcCiriuske7200
cytotoxin-linker conjugate with a t&fgeting agent that is a bionvol ecul e,

e. g, ﬁp antibody, receptor, peptide, lectin, S%Fcharlde “nucleic acid or a
conbi i oRCtMer eof . Ropine 0 exerrpl ary conj uga e C@hM?he i nvention are
set fopfhyin {I’fé Schemes a . B om)behgul es usefil\in pré&tticing the

pr esent Y wer 33 cnon1 ounne i onol ecul es can be
thetlc met hods.

isolahﬁ C 5

Protel'’ls ca rah proteins or rrutated p ot & ns’ c@s be

ef fected by ¢hefi rut'dgenesi s, site-directed nubage SiAS hef means
P Pr

of inducing nutatins known to those of skill in the art’ i ns usef ul

in practicing the instant inve@tion include, for exanplg, enzynes,
antigens, antibodies and rec ors Ant |\b@d|m§ can be eiftther 15 DEC 2005 WO
02/ 096910 PCT/ US02/ 17210 41 p neclena E e%? lNdes and nucl eic
acids can be isol ated fronlna raI so rces or can ol or partially

synthetic in origin. In those enbodi ment8 wherein tReé fecognition noiety is
a protein or antibody, the protein can be tethered tg a SAM conponent or a
spacer arm by any reactive peptide respdue available’on the surface of the
protein. In preferred enbodi nents, the regcti oups are an nes or -
car boxyl at es. In;particularly preferred 0d|ﬂEﬁT§ the reactive groups are

the s-am ne groyps of SI dues. duryfigsprox e, these nol ecul es can be
adsorbed ontoff t e_,sg:gf a \/{bs/llkps i SAM by -non-specific

i nteractions , iﬂls rpﬁio orptiop). [Recagnition noieties
whi ch are antib |es C be used to r&mognlze e iNPe are proteins,

pepti des, nucleic acids, saccharidgs or small | et uch as drugs,

her bi ci des, pesticides, industrial chem cals and agents of war. Methods of
rai sing antibodies for specific nolegules are well-known to those of skil
inthe art. See, United State§§§§§p No. 5/147 786, issued to.Feng et al.
on Septenber 15, 1992; No. 5/ 28I ssude totﬁm@mker et al. on August 2,
1994; No. 5/686, 237 i ssued to AI-Bay ti, 8. onsNovenber 11, 1997; and
No. 5/573,922, dssyed to Hoess et al. on 2, 1996. Methods for

attaChin@"ﬂﬁﬂﬁl |es to su W& Meare al sq . See, Delamarche et al.

Langnui r 12: 1944 B"PE(C1 Feting, ' be attached to the

| i nkers of the inv ntlon by any availab}e reactive GUR amnexanpl e,

pepti des can be at tAched t hrough @&an am ne, carboxyd, Hﬁ ~ idryl, or

hydr oxyl group. Such a group can reside at a peptide ter us or at a site
Scheme 7 '

In Scheme 7, a duocarmycin cytotoxin of the invention a converted to the -
activated carbonate b with p-nitophenylichloroformate. Compound b is coupled to the
heterobifunctional PEG linker from Scheme 5, forming compound d, which may be
subsequently coupled to an antibody through a maleimide-sulfhydryl coupling reaction to
form conjugate e.

As discussed above, the therapeutic efficacy of certain toxic agents is
dramatically improved by strategies that deliver the agent selectively to a desired site and/or
maintain the agent in an essentially inactive form until it is delivered to the desired site of
action. The present invention also provides linker arms that operate according to the
principle of targeting an agent to a selected site and/or inactivating a bioactive agent until it
reaches the desired site.

Thus, in certain embodiments, the nvention provides conjugates of the

cytotoxins set forth above, and of other agents as well, with linker arms having efficacious



internal to the peptide chain. Nucleic acids can be attached through a
reactive group on a .base (e.g. exocycl ic amne) or an availabl g: h?’drfﬂ@”

group omoaz@seas noiety (e.g., 3.-. or 5- hydr oxyl ). TB@TR%@M%O
nucl ei ¢ acid chains can be further dggrivatized at one or nore sites to

all ow for th attachnent of a riate.reacti roups onto the chain. See.,
Chri é’é?p‘g{‘esa OnRGEY, gﬁ’dn%a the ?‘%&‘éfpa“?’fog&gfteﬁéégereg @p"' dHERRSEHBOBERL i de or

nucl g Gnaghd dha s@lef:t‘i’v}él)yda'ive‘?@fhte'xﬁélle%' t8 Y\ Biedd ﬁtermltﬁéyé)@y Phe Q¢TI Ve group
or masked reactive group can be incorporated during the process of the

synt thesveen thampiade and Hrei targdting agent can hpsahip i ytve, oIt car be cleavedyrlf e

I ncor por at | bot h tldsand clelc aci ds knpw t thoeof skill-

v ety ol g preose R e p Rt e e R B S ne el S Bl O o,

Vol . Rtion.Speci al Methods in Peptl de Synthesis," Goss, E and Ml enhofer,

J., Eds., Academ c Press, New York (1980). Many useful nononers are

8 (2) /n’gg g g ilgl Eécah?haggfﬁsagg% t? grvanticatproyxdeﬂ' hnl?crfrrhatdd ng: tﬁﬁp:r(aanht hen V\Dt
unmas ol |.owi e s esis, a

whi OIS o (EBBRIE e LA o5 AT PO Dot A T FREORA feorpound

of t beadheyﬁfatdegped dift &f&%{?ﬁ* a%ﬁegglee{e\é 2R L& e 61%&@& eﬁawalermlF ety is

attached to a mpound he invention via an inclusion conplex :
ex anﬂin&er aoreft:nabbunstoung therdetive 6drm ofthe mwietpt Thn strategy podvadis sameaisddy such as
a cyclodextrin or .nodi.f.ied.cyc dext.rl dext,rins are a group of

cycl |Ti“'§?€}%%§’é%?l‘%§‘%?’o@§% B OHBH%PH% ﬁﬁé‘g%?gam sms. Cycl odextrins
have a ring st remgdieaibhsddRagide lfﬂﬁ@x'é%'fftﬂd ikPerftitalRe etbthplifdiPRotdxeWs

cyclodextrins to include many kinds of nolecules into.their internal cavity.
See, Wigh ﬂw@mnmmeatloxswetp répresentative dep GIDmYTIR| auglosspf theEnRentival Wee N GOAVPLEXES;
Akade ? ecgg pest, 1982; and Bender et at, CYCLODEXTRI N CHEM STRY,
Spri r?gl gp in, 1978. Cycl odextrins are able to form i ncl usi on
conpl exes with an array of organic nolecules including, for exanple, drugs,
pesti ci des, herbicides and agents of war. See, Tenjarla et at, J. Pharm
Sci . '@argqgggAggnf(slggg) Zughul et at, Pharm Dev. Technol. 3:43- 53 (1998);

d Alb 1995).
o tant Ty, cyntaiet praa o ks ehloflnNibe ot battine ) o

conpaigants tha scledibiely ddlivietia pafioad apd €k DrgahtutTegion of e ydet Exenplaybodi nent,
the invention provides for_ the detection of, a partlcul ar. enantioner in a
mi xt HRRECHRS gt eher antibodies (R@psbinws. brmarizgd and humapl Hgemlsror A

793: 1033 (9L DUATRE A, S50 Y AL L RSRREN B R S5 Ll T

nol e s dare known in t e art or exarrp amarmto et at
Chemw1Ehou1ﬁitut@ﬂ&r&rﬁﬁ@&mﬁ@ﬂie)premnduﬁem \.G\mantargétmg aglqplinclitdd y odassSci .
00: 22 500121‘1%2)11%1 s%tgxagt@o' not include specific molecular recognition motifs include
macromolecules such as poly(ethylene glycol), polysaccharide, polyamino acids and the like,
which add molecular mass to the cytotoxin. The additional molecular mass affects the
pharmacokinetics of the bytotoxin, e.g., serum half-life.

In an exemplary embodiment, the invention provides a cytotoxin, linker or
cytotoxin-linker conjugate with a targeting agent that is a biomolecule, e.g, an antibody,
receptor, peptide, lectin, saccharide, nucleic acid or a combination thereof. Routes to
exemplary conjugates of the invention are set forth iﬁ the Schemes above.

Biomolecules useful in practicing the present invenﬁon can be derived from
any source. The biomolecules can be isolated from natural sources or can be produced by
synthetic methods. Proteins can be natural proteins or mutated proteins. Mutations can be
effected by chemical mutagenesis, site-directed mutagenesis or other means of inducing

mutations known to those of skill in the art. Proteins useful in practicing the instant invention

include, for example, enzymes, antigens, antibodies and receptors. Antibodies can be either



The cyt ot oxi n- targeting agent conjugates of the invention are further e
exenplified by reference to an antisense oligonucleotide-cytotoxin 15 DEC 2005
conj uga¥e 0281 ocus on cytot oxi n-ol i gonucl eoti de conj uE/BN21132%00r clarity
of illustration and is not limting4of the scope of targeting agents to

Whi' ChholliforaY b dIenA2! PEfRIHs AKE AlLIeRt &A1 che be MoilAted kB nabitENgduAleY ofucC! ei ¢
acid targeting agents include aptaners, antisense conpounds, and nucleic

aci dspanlbatwfmiwrpaﬁq@liésmhﬁ@em origp; caI I y,, a hydroxyl group of a sugar

resi due, an am il f,fom.a _hase 0S e 0X n of t he
nucl eotide is %(?Se Ogém?rﬁé E‘S%e néﬁn ?‘%h%f o‘ﬂ%ﬂpfefriloﬁ%rg% 4% e the
nucl et ipdQcinagathd @ugzeéd ft0a ot cdr@poﬂeh@oﬁkltsﬁh@ﬂdi‘m b0 WRY edacti 0O Pelideski 111 n
the art will readi :g: preci ate that other "non-natural" reactive

f unctiiesidag dvdilebleca bsxréqu@nﬁ Hduproteim hwb@rr@d&mb@dbyer% filereagtoragroups
t echnj ic;|ues Far

o airE gities o ool e Beriren g ers MhE Ry Shigtetls Bk tiE A Lt he

art. tﬁ@fe%ﬁé S W%ﬁh&r@%&s aphuiReore %@scsin'aﬁlcﬁtes %n deublsved barded DNA
or single- stra mol ecul es that bind specific nolecular targets.

Genertht | sprfaeptodinthe ssubSrE@R2CAM WD @2/ HOcife OinRET¢ IO 2ek?,2 tierdiSorptionct i on by
i nhi bi tlngqpt .he actions of the nolecular target, e.g., proteins, by binding
to tl"@yﬁ’é the target circulating in the blood. Aptaners possess

chem cal funct 'I@é&%%uh%n el whichate aﬁf?!Yo%ﬁ&”éi-anebBM tbQecdphlRlA%IAS  as

descri bed herein. though a wde variety of nolecular targets aré€ capable
of fdwhlichgtrmpmteinm\mlpedtts bmblegpe@di i mcelpsides at small moletulepsudeass drigac| udi ng

smal | cul es. d ol i , cofactors, toxi,ns,6  saccharide-bpased

oo heREERE ser it B TR EoiceiD and Pt b war. Mo oL SRE BB T, (e
ol ecgat Speciffty ﬁ@lecﬁ‘l‘e& hreCRBRKhS®M a0 lﬂ'ic%%f @kﬁ’lrmﬁﬁ@hhd See, ' I‘Jﬁxltédchtﬂﬁs i’%fé:'lf@
proteins, kinins, eicosanoids, cell surface mol ecul es, and the ke.

Exar‘r1iﬂ@s‘5/b47 T8piunet o Hengletdb o@Seambﬁraﬁﬂms bﬁ@bﬁﬁ%ﬁﬂ&bﬁmd t@t@.@@r and its

or oc. kit et £aoT NEA 8035 a0 B S, 88 oo € B Fncony
355: 55 KE65/67992). iBitddWIHoh calol, B PhHbei3E), 1689 I0Rthoid I9BhitaohEATE! S

specific for a given bionol ecule can be i dent i fi ed usi ng techni ques ~known
int rﬁ;ltlbadles geeurfaseg are glop ke-lewovar . S¢el $Emadre pusl ileagnsin 1Rl 9440l D4 14843;
Tuerlt ol d (1991) PCT Publication No. WO 91/19813; Wi ntraub and

Hut ch % n (1992) PCT Publication No. 92/05285; and Ellington and Szost ak,

Nat ure 346: 818 Tal%&ﬁﬁgag@ﬁﬂs%ﬁhlﬁe aﬁmatottﬁqmﬁltﬁf&héﬁﬁbﬁtﬁidby&?zvm ve the
corrpl exation of t nol ecul ar target with a random m xture

ol i goadatderqagive crone Ben exsmlenpentdgsanan bgefached Shgsnak ap aminepearherd, from t he

unconys oF bBUSH SO0 165 T1RBREA MBI o pEFRUELAMlE Bk ooPar ot ed

internal to the peptide chain. Nucleic acids can be attached through a reactive group on a
base (e.g., exocyclic amine) or an available hydroxyl group on a sugar moiety (e.g., 3’~ or 5°-
hydroxyl). The peptide and nucleic acid cl_lains can be further derivatized at cne or more sites
to allow for the attachment of appropriate reactive groups onto the chain, See, Chrisey ef al. -
Nucleic Acids Res. 24:3031-3039 (1996).

When the peptide or nucleic acid is a fully or partially synthetic molecule, a
reactive group or masked reactive group can be incorporated during the process of the _
synthesis. Many derivatized monomers approprate for reactive group incorporation in both
peptides and nucleic acids are know to those of skill in the art. See, for example, THE
PEPTIDES: ANALYSIS, SYNTHESIS, BIOLOGY, Vol. 2: “Special Methods in Peptide Synthesis,”
Gross, E. and Melenhofer, J., Eds., Academic Press, New York (1980). Many useful

monorners are commercially available (Bachem, Sigma, etc.). This masked group can then



arrplifi'ed. This cycle is repeated to identify those aptamer sequences wth
the highest 'affinity for the molecular target. For diseases that Ibedidl mg;
from t heyd pagRsRPri ate expression of genes, specific pre
reduction of the expression of such genes represents an i%‘ggpé%e@g}py. In
principle, production of a g%(t i cul ar gene product may be inhjbited, reduced
or shbe usmsked folgwingdhe axmiteesisoat which et beeomescry adalis Jeruerdion with ar
ri bod n i 0 an-accessi bl e sequence in the nmRNA, or
a squglzr"(il gyﬁk?ﬁ%ﬁgﬁﬁgﬁﬁ%ﬁgmwﬁiat is essential for pre-nmRNA processing,
or to a sequencénwahbthérexichplge rbodaadnt, thd krgetiigy moiegyrisfatactggdnetai ¢ control
Is often referred to as anti sense or antigene inhibition. Additional
ef f i caRMPPYNd offhe tingntion, viara ledHsion semplext Sor peampiel aremprund asiinker of
al kyl ald 9o A8 idHdk ARoldlOSERs o 1&%&&@% naédgﬁgc?%*cquex‘ém.' sense

to bl nd an I'Sa

COﬁpOUﬂdS are nuclei ¢ acids desi gne e or prevent the

pr oduQyclydeating AR AEdEp bEesRMEDIigoeact Riridie pesdiced By aumtdus enib@br%m&ﬁ. n. :
Ant i sense conpounds include antisense RNA or. DNA, single or double stranded,
ol i gokirelodextrias bavet ring erictunsaylogl hasmbasketcliie shpei Jhisshagseiomscal |y to

|l VL3 A5 B 209 V0 02 090010 PET LERRLIZEA]. 84, (sPBslies. anc

preven ranscription an roces ern or

t r ansSagjtign., dydLberrians &8 p AeiEyBRILUSONATEMERES DAk afdhast K Ads SBudupean in the
amount of the respective encoded pol ypeptide. Chi nlg et al. Proc. Natl.
Acad. 188%; and)Bonder &5@!.1 GHODRTROY CHEMBIRY, Brisnest- Yerlag: Bahin, 1978 . Med.

113: 604-618 (19 ; e ter D3 , )] cenberg
et al. W91/115 Ci({ﬂk%ﬁ%@%@ﬂ@%éﬁﬁﬂ@%m@ﬁlgﬁﬁgg%fh%ﬁgﬁf é&%‘g@ VO

91{ 06&@gexﬂﬂ@dn&ﬁ’c_li&@ﬁﬁﬁSaafzpﬂu,aimlgs,tﬂa;aidideexmrbﬁide? a.hd:gg&tt(sj sléwsxi. t§eei ty and
selectivjty, antjsense oligonucleotides are useful for deliverin

Cher agEBTIE ehlor Dhagr o 29 e S OB ottt aln e ReY dHoRts Lo B 1 e
nmol ec r et epps.t ; h§.2261 bi nd to dupl ex
e Vs R A e B Qi L (o or oA

synt h&spsrtaiflyi pyedodexiring aroalgie wn discrifdiasobeteten exmhtivmeasof conploands imand dr ugs)
are ol.igon ,cl_eotidef th bind to quugng}% of doubl, e- s,trandglg:i?\lA and are
i nt entd FEVFARICEMP IEF- e SIS &l PYHETCAR FH{‘?‘Ent fm(ﬁngg%gg)_v Phe€ genes,
isuch aétewi(s[?&f%&ﬁgéulmeergmioﬂl:r\én%iﬂ%&%%nmq%&é 8, %pp_@}rﬂ%eﬂa’?%?gﬁ nes,

.e., they sto rotein production at the cell nuc se drugs bind
di r ectUhyomatophed @Babie 164 (1998 dNDMArous motthefor etthtling epdodextrnsftorothe tri pl e

heli x and prevent the cell from nmakin target protein. , £.09., PCT
publ | BRIFRs REEOWRIGBF #5665 MFSERte ¥ pe R dhesd Dl & Pat . o,
5, 176 1§P%85918860 (1999); aMll QrriviSa K N8ppr ?ﬁgﬂk fsbn\ﬁﬁfzfzugrnz@ €19J30 conj ugated

to nucleic acid sequences that formtTiple helices.
The cytotoxin-targeting agent conjugates of the invention are further

exemplified by reference to an antisense oligonucleotide-cytotoxin conjugate. The focus on

cytotoxin-oligonucleotide conjugates is for clarity of illustration and is not limiting of the

scope of targeting agents to which the cytotoxins of the invention can be conjugated.

~ Exemplary nucleic acid targeting agents include aptamers, antisense

compounds, and nucleic acids that form triple helices. Typically, a hydroxyl group of a sugar

residue, an amino group from a base residue, or a phosphate oxygen of the nucleotide is

utilized as the needed chemical functionality to couple the nucleotide-based targeting agent to

the cytotoxin. However, one of skill in the art will readily appreciate that other “non-natural”
' reactive functionalities can be appended to a nucleic acid by conventional techniques. For

example, the hydroxyl group of the sugar residue can be converted to a mercapto or amino

group using techniques well known in the art.

Aptamers (or nucleic acid antibody) are single- or double-stranded DNA or

single-stranded RNA molecules that bind specific molecular targets. Generally, aptamers



The site specificity of nucleic acids (e.g., antisense conpounds and tri pl e

helix drugs) is not significantly affected by nodification of the 15 %EE @gb
phosphodigsi®teyi Nkage or by chem cal nodification of t J | €0t
t erm nus. /nsgé'qouent Iy, these nucleig acids can be chemr}?gﬁ}%?g%ﬁfi ed;

enhancing the overall binding stability, increasing the stability- with
r espefinction bhishibiting he getianstal dhe mplecplBRBTERY ¢ HePiOsgIBS, B bipdies ta e pool

g . e .t ¢ . P cal
Fencr e §Rus RS, in PRRBAT Wkt Bofsehe GronEll (ERBOBUI M BB, | o1

nucl etwvaikntigd bonbef dkotbxing s idesurived hbeimpy has been reviewed by van der Krol
et al., Biotechniques 6:958-976 (1988) and Stein et at Cancer Res. 48:2659-
2668 (1988). Thakbeugha widg varclxd mpelatujardAissHi e ripablarf fegmisedenns of the

_ pishe, s ard bl Tegrioggern
phospragt & o ARGl BHGh Bl Rl T R M ot tripi e

hel i xmétabgiic) @afattgs, texlhn tachiid®badel drugdypniéctidedaseddrags, piytoprutinge

nucl eotide substitutions, additions, deletions,  ,or transpositlons, so |ong
as spid thp dkegsnerally Bicimpleewaigiargst Wil FompBse 4PTOF1R REPFRIdeyiapludingr get
seque, i I f: i Ol | goti de. For
exanpr L ol JlRE Abeboid e ABlecMARGILD ol uicife? BABBIELEC, ok are
mor e #ptsmedt anlludeGitkad s adtithrombinkyhibitot 68522 ahti #s detieitiven Gileéad $afereecur ri ng
phosphate diester counterparts and are thus 15 ~D Q1. 2005 WO 02/096910
PCT/ USedor Cabyy §ahib). Sesglsedacays enal £rac I{Y%éﬁﬂgeﬁcéi*é{)eﬂ@é"?f-h%i%fand great er
pot engy. , . le et b %eﬁ;p } - : [

20: 22%3?{(6%%?%083")%(Lﬁﬁosgﬁgég%ggg?gi%ggjﬂ‘gWV S 8{-%% Lé’(s')%a!(\:{?g%?i@?jes._al SO are
known(19e3pi nd to conpl enentary pol ynucl eoti des and have the additional
capability of acconmodating coval entl ttached |igan ecies, and will be
anenabl e to th Pr@f’r?&%ﬁ?eﬁ)‘%%tfﬂ‘éa &V&géﬁmﬁm}@w .ld%%%ge ‘gﬁm%ﬁ?ﬁ%ﬂ‘é?s Fr oehl er
et alindWfinGh&art ASLLS, B%ole]é(alj()@ﬁﬁ?fﬂ(ffe ﬂ»ﬁ&lﬁeaﬁohmw %W@ggﬁr&ﬁ the

aptaners, antisense conpounds and trip elix drugs wl nprise
O et ind Golddh?fd) @6XTi Riddicdtirh RobWQ@ 8141881 vV eizgedoe)d Hachmsen ¢1992) PCT

C1o8oRbiicaain NEolBYsd; Renblinken aufiSufe dVasire b Bot Eaali it e het i x
My CQRBRiLSA (t#ﬁééiﬁﬂ'hdﬁw oo Ao B (B BOMNaCtard wiiel Aiin Aidiurd 497

(1991) and PCT publication No. WO 90/15065) or other cationic derivatives
( Let spfjigonetiewdtdes. ) ThomtarGhemolcSoby targ@ conyplix-i4 4gparated 688) the Ot her

appl i cations utili olj.gonucl eoti des whereipn one or .nore, of the
hos el of il s T BURSRTIR 1P imEn TR fedRPrebd FRRPISRgbup, such
as a ZnflifddMHPAR e is RéRARMGH eRMtidethobd kA8 erseqafes Widdhé Righest publication
Nos. 92/ 05186 "and 91/ 06556, or ~a formacetal group (Matteucci et at, J
Am GHiémty Sydhe mpleculargyget768 (1991)) or an anmide group (N elsen et at,

Sci ence 254 1419c)71"d]i§‘>569.963(t&a%91'%911)1t' from the inappropriate expression of genes, specific
prevention or reduction of the expression of such genes répresents an ideal therapy. In
principle, production of a particular gene product may be inhibited, reduced or shut off by
hybridization of a single-stranded deoxynucleotide or ribodeoxynucleotide complementary to
an accessible sequence in the mRNA, or a sequence within the transcript that is essential for
pre-mRNA processing, or to a sequence within the gene itself. This paradigm for genetic -
control is often referred to as antisense or antigene inhibition. Additional efficacy is imparted
by the conjugation to the nucleic acid of an alkylating agent, such as those of the present
invention.

Antisense compounds are nucleic acids designed to bind and disable or
prevent the production of the mRNA responsible for generating a particular protein.
Antisense compounds include antisense RNA or DNA, single or double stranded,

oligonucleotides, or their analogs, which can hybridize specifically to individual mRNA



In addition, nucleotide anal ogs, for exanple wherein the sugar or base is
chemcally nodified, can be enployed in the present invention. "Ap?hggﬂms"
forms of urines and pyrimdines are those generally known in the art,dﬁany
of mhicﬁ“ﬁﬁ@mﬂggd as chenotherapeutic agents. An exenpl &GF/ B/ IAHH o
exhaustive list includes 4-acetyl cyt®dsine, 5- (carboxyhydroxyl nethyl)

ur aci dpecies bndisreosritatinkcriptiohraadRid RITA Iprocessingo D yileNAydpasies e ohy | -
2-thiouracjl, 5-carboxynmethyl am nonethyluracil, dihydrouracil, _inosine, N6

- i sopEnstatipn 8 the eveoded polmapyide gad theeetyetiaghe rgdusten trohie agiopnt of the
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2- t hi @tactiohy, natisénseelifyduckotideOsreaseful fo?-deliveriigabitapetict dpeats| ihlas the
S-methyluracil, N wuracil-5-oxyacetic acid nethylester, uracil-5-oxyacetic
aci d ©¥9toxiss efithsuryeition toadesiradanozculoriaggsit osi ne, and 2, 6-di ami nopurine. In
addition, the cgpv ' - t .npre, the

2' -furanose pos@ﬁeggr}ﬁ%’(r%r}?é]oerpe@ﬁ% lgpaé}lgﬁgcggse%ﬁn@ﬁq E‘ﬁ@‘?"gi"dl’ E}lﬂ &{%‘% oup WO

02/ 09k Ofoati ddS/1AHiBik Granddripfish Sindiod DNA syfithasip| TdplefhelivRombanghd bul ky
groups, i nclude branched al kyls .suglars and, branched sugars. Term nal

modi f@saurisredtess Hpkysteand daugs arqpligonpelaeties the binshjosgavacenef daplest oxi ns
to t ' | . ' el . . I flCl : r ' I,cs, nucl ear
por msEied BN 26 fe iipfhadto by SHRRRRE e kLol AUTERERKL e
phanngmesitsuclads wigd peses, Egr, Hdkanphapesaimplexayrusf arsiuhsbgdnes, iensheyt stbhe 5°  and
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Ed., Sed b.gyPOTspuybliGiimsRESURTIOCK 0580 WORY2/057 0N\ FEONEE662 ATAd AND RAXTA,

(199 ' and | zant, .Eds Raven Press; and ANNSENSE, RNA AND DNA,
( 199%}“?‘%%5% Baps, theyeyapoxips efthe presegfdnuentionate plsa comugaled IynYdeiEnt i sense

CONPOM SaquShs oNTS RA.AND DNA, (1988), D. A Mlton, Ed., Cold
Spring Harbor Laboratory, Cold Spring Harbor, N.Y.). The targeting agent is
general |y coupl Ebe site speeificity of onclaic\aculs 4¢.goantisanse bempbundfhed taplabhelt bond

o+ SRS b SECe LB BogteRiB Rk ant BTyttt RS eE Y ng
agent cHepliof S difi C8ioR b€ ¥hd QligonBclkb i@ ©ARTAS A LAbqubmI A thisehesleRGRREDOdI Ment
the bond is reversible (e.qg., easily cleaved) or

can be chemically modified; enhancing the overall binding stability, increasing the stability

with respect to chemical degradation, increasing the rate at which the oligonucleotides are

transported into cells, and conferring chemical reactivity to the molecules. The general

approach to constructing various nucleic acids usefiil in antisense therapy has been reviewed

by van der Krol et al., Biotechniques 6:958-976 (1988) and Stein et al. Cancer Res. 48:2659-

2668 (1988). Therefore, in an exemplary embodiment, the cytotoxins of the invention are

conjugated to a nucleic acid by modification of the phosphodiester linkage.

Moreover, aptamers, antisense compounds and triple helix drugs bearing

cytotoxins of the invention can also can include nucleotide substitutions, additions; deletions,

or transpositions, so long as specific hybridization to or association with the relevant target

sequence is retained as a functional property of the oligonucleotide. For example, some

embodiments will employ phosphorothioate analogs which are more resistant to degradation

by nucleases than their naturally occurring phosphate diester counterparts and are thus



partially reversible (e.g., partially or slowy cleaved). C eavage of the
bond can occur through biological or physiological processes. Thelj IE[ 2045
physi ol ogbgakpdsitel ogi cal processes cleave bonds at any spoewgkeshii@cati on

wi thin the corrpl ex (e.g., renoving amsester group or other protecting group

that is ¢ d to,an other se. s i funct| efore or
bt or copEaiTtedhd nEEPSERER TS bl Kol ROLAEY (el Vi nCRRPbIL ) 0
partiat IByocdagraszmys mmtimesz,smﬁhemwb)emgﬁmrmmaed &pivatedslof for exanpl e,
bet ween the |inker and targeting agent. For rapid de(tglradatlon of the

conpl eXigaredsotidanilae atelgorerto bigd @Lﬂoﬂ’tﬂl‘ﬁﬁe@ﬁ%ﬁ?@g“-‘cﬁ‘? hgxehg e g. |
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fromt ceu agen non-specific
am nomﬁﬁnbﬂlas@&:e rﬂﬂﬂocﬁ&if@h@}s&sem(ﬂmmﬁbn dSée ¢ar dxaiplg) Fpddhltases), Midéieases of

~the blood clotting cascade, and the |Iike. Alternatively, cleavage is

throudfl@%nbﬂﬂ}ﬁ-”lldlwsﬂcess For exanple, chenical hydrolysis may be
d by dif
initiated by di Iﬁ%rﬁ@%ﬁﬁmh{ﬁ%&ffg ﬁﬁé%‘ﬁ ah?e?&%ﬂ%?éﬁs%ar 1 @glr%l ze((j:ltr&’ «Hlé)( gh degr ee

delivery. In such a case,

of chmgmiil doatprise Wnﬁthyﬁﬁbtﬁiu@le@ﬁd&é(EPmﬂbqlEaﬂoxﬁI\Io vstﬁdﬁe9)e>¢h1b1bhc ng hi gher
st abi | at an acidic or 5J E; 2000 WO 02/096910 PCT/ USQ2/ 17210 47
basi c O&EOP'#F %%@%E‘W@@P@W@Pﬁ dpagle %PleM%ﬁ? é@ﬁ*bll@x T 180N s Fer eaved i n

such Qn%\%éﬁﬁr%tmh@ 2R GRIPLE éoﬂup{;*gfr éérsﬁztd' Ele"he'l\ﬂi 1 o%ibr&??ﬁgldn%age W ¢ hi n

its frang Th’nost case eavage the conpl ex 'w ccur during or
shor t Inpckid &ids (Nielbani 3ol afdience Zﬂ@v@&@r(l%h} atd BT poblicitior Nos WOl eavage does
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degr aqabgHf OfRPafRicARGR" Q&ﬂ@l@zc@l{g@ﬂﬂﬂe&ﬁe it réh oh@@nlﬁ}ﬂfi:r Qlyd 1 ¢ or

enzynmatic ‘conversion of the conple ound pharnaceutical agent.
Gener gihoyphodmsetdr tinkages has lownisabstiatad Mnﬂmntm@stemcgmnp, sutlves adiatotylong f ound

using.this t See , 365
(TosoyntemtelepsaLnitEeas drurlionin RS UGG ek VoA 5 6pd SLA6SSHI%8. by
speet rophahQM bidup m@h&ﬂ%t 8F PYnf) el Guk. 418! 7TH 707N (@S5S sr Aﬂ ﬁﬁidé

chr omat ogr&ghy Hal'f-1ives and other kinetic parameters may t

cal culzaow(Nisksemjeist.afdarar 254 AP Huse0 (188¢)). e. g., Lowy et al. I\/ECHANI SM AND
THEORY | N ORGANI.C M STR nd Har ubl i New Yor k
(1981). Spacer &13 rﬂ“r’;éo“ﬁ éﬂ%?%ﬁ g%r ?&%%Wg?rggbtggﬁ?%araf Sone or nore
|'i nkerchem@iang rﬁf&ﬁéﬂp&é@ﬁ@ﬁhﬁloyb@ldm@@@&@nthﬁwtﬂﬁbﬂ t"b@arégb@@'%ﬂnﬁg and the

targeting agent. Spacer groups contain at |east two
purines and pynnudmes are those generally known in the art, many of which are used as

chemotherapeutic agents. An exemplary but not exhaustive list includes 4-acetylcytosine, 5-
(carboxyhydroxyhnethyl) uracil, 5-fluorouracil, 5-bromouracil, 5-
carboxymethylaminomethyi- 2-thiouracil, 5-carboxymethylaminomethyluracil, dihydrouracil,
inosine, N° -isopentenyladenine, 1-methyladenine, 1-methylpseudouracil, 1-methylguanine,
1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine,
5-methylcytosine, Né-methyladenine, 7-methylguanine, 5-methylaminomethyluracif, 5-
methoxyaminomethyl-2-thiouracil, .beta.-D-mannosylqueosine, _
5'methoxycarbonylmethyluracil, S-methoxyuracil, 2-methylthio-N.su§ .6 -isopentenyladenine,
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil,
queosing, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, N-
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), pseudouracil, queosine, 2-
thiocytosine, and 2,6-diaminopurine. In addition, the conventional bases by halogenated

bases. Furthermore, the 2'-furanose position on the base can have a non-charged bulky group



reactive functional groups. Typicall y,' one chem cal functionality of the
spacer group bonds to a chem cal functionality of the cytotoxin, V\m h;e? Edae
Ll 13

ot her che.sdbeunctionality of the spacer group is usegctl.ﬂj%?lqg,lho a
chemi cal functionality of the targetjng agent or the cleaveabl'e Tinker. -

Exanpl es _of chem cal functionalities of spacer groups include hydr.oxy,

mer c apbatitution vExamplet af munchargadi oky soups iicluds brapched pikylsgsugapsandrne” spacer
may aér chggs% gonponent of the cleaveable linker, in which case it is '
general Ty de fted as Lx, where "x" is an integer. The linkers, represented -
by L" are generBirnindubsdifitatioadhisorprovidads usdful prdcaduke/to, conpugasd theut ed. or
unsubstituted aryl, substituted or unsubstituted heteroaryl or a substituted
or  useIpEes touthe auplstceach maditygiel e IPesifisityy phasmackingiicsupislganc) ude, for
exa =2yl - - : - i€..acid,

ol yorramesbifi, RO ABRAL celliprak I ERP bREK ARG do DAL RERRE KorlCt H ol
cyst exaimpie, 62 anay BoOaiHiaftiohs & the 5Smdrd' eadgetotiaciodcreastiv, groupsdrt kabexanoi ¢
acid, 3-ma| ei m dobenzoic acid, phthalid a-substituted phthalides, the
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cyt ot ANTIBENSENIGLIENG AGGETHERAPRDTIES FOREMNCER IAWD AT, 4101110 Wickstrong Edand
functionality will affect the serumhalf-1ife and other roﬂQ%r_tijes of the
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f ocudéiss. dfortgeaerabmjethgydt redatingab aatioyikotompourals, f2eANTISENSE RNAL aNpDINK get | ng
agent. The_foc exenpl ifies one _enbodi ment of e.inventiaqn_from which,
ot her@g epr gagfquni .eprd?FB}“goﬁgbB’f ﬂ%‘PHrPtIO.W’ r?qlqi_gma% ﬁa%t?rofﬂ%h ation of
the invention igpd {Epééf;ﬁgﬁgé’r}f id géﬂé?dﬁéﬂ:%?%a% %I?é’éﬁét@ﬁin%a%cﬁ%ﬁ&llﬁ%o%ﬁpom ment .

Exenpl ary conpounds © I nvénti o r a reactive functional group,
whi chlhescoyelent iridymbpbahenireversibls uizstidltyuter ersibie, wn Sulbstevensibdel Fhdkgdgrees

het er gal kyl., chain, allow their .facile attachnent to anot her species. A
onv e erarsib g po et PR sistibi Sl Bt R L R sy AR BB Br of ¢ he
chai g, JRRakIad8tigE.oups and cl asses of reactions useful in practicing the

present invention are generally those that are well known in the art of
bi oconj ugat e chard prefopred e@bodeneritythe hood ecrevérabiele. sof easduclereadd oavai | abl e

R P LRI LR SrenVl BL gty el vely
through biological or physiological processes. The physiological/biological processes cleave
bonds at any selected location within the complex (e.g., removing an ester grdup or other
protecting group that is coupled to an otherwise sensitive chemical functionality) before or
after cleaving the bond between the cytotoxin and the linker, resulting in partially degraded
complexes. Other cleavages can also occur, for example, between the linker and targeting
agent,

For rapid degradation of the complex after administration, circulating enzymes
in the plasma (e.g., amidases, reductases) are generally relied upon to cleave the dendrimer
from the pharmaceutical agent. These enzymes can include non-specific aminopeptidases
and esterases, dipeptidyl carboxy peptidases, proteases of the blood clotting cascade, and the
like. )

Alternatively, cleavage is through a nonenzymatic process. For example,
chemical hydrolysis may be initiated by differences in pH experienced by the complex
following delivery. In such a case, the complex may Be characterized by a high degree of

chemical lability at physiological pH of 7.4, while exhibiting higher stability at an acidic or



nucl eophilic substitutions (e.g., reactions of amines and al cohols wth acyl
hal i des, active esters), electrophilic substitutions (e.g., enam @ JED 2008
reacti ongd oaogoaddi ti ons to carbon-carbon and carbon- hetrpat@mag tipl e
bonds (e.g., Mchael reaction, D elstA der addition). These and other

useful reactions.,are discyssed in, [for ex | e, .Mar¢ch VANCED ORGANI C
Crin S PP etV Rl ) el oR T yoriet R 6iYed I WEh aproress

Bl CCONI M, exT&Gw&mg%Nﬁq%ﬁmsaﬁnﬁﬁagqmnm%e@&%; and Feeney et

al ., MODI FI CATION OF PROTEINS; Advances in Chemistry Series, Vol. 198,

Amer i can Chemi cdnh nBst¢ases; cleavegerifribt eamplex ®ill ocggZuripg enplrestly aftenct i on types
i nclude_the reactjon of .carbox r Qups ,and variou deri i ves t.hereof
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hydrowateﬁeg&l&bﬁ&%a@eﬁ&hpé%n@ﬁi%m&bmes, acyl imdazoles, thioesters,
p-nitrophenyl "esters, alkyl, alkenyl, alkynyl and aromatic esters. Hydroxyl
groups can be cdieesnrsceptibibitesfitbe sytotoximhiargstingl agenbyapenplexss ¢o defmhdatidy| gr oups

are caonverted t.o W Speci es reaction with, for exanpl an amne, a
oo bosh B e gad BEmTdNsiRe pPng BRGhRS ot eimab R opSiRER S CodPleiopnt o
(e. 9. o iR &bm'udg%hmwﬁcm@&ﬁt@ iGtefallyn ggﬂ&reﬁtﬂ)ﬁrbew@ée@emmﬁo @hd ket one
groups WO 02/096910 i r 0 1-,-, J , L" 2005 PCT/USQzZ/ 17210 49 can be
conveiveckctivity isi fperd uingithivmeabed. SeqriearBuprsrasglof. FhwrmeScienres TB8B6Such
mechani s Gignard addition,or al kvl Lithi umaddition, Sulfonyl. halides
react #’%éﬁ'i A {,ﬁ%m‘%%ﬁ{%%gl?nfbeﬁea‘é%ﬁ% “—é%/mf(!b f‘?‘oer‘“ ‘L’g ’fbdrﬁé?ﬁtf?ggi?%ﬂer/%é or

sul f hyebitliddsr Oy Ras-BGeid dr Bigheprasiat Eliquid Yhduftbgraphy AL Bdeindwthel zed.

Al kenes, can be converted to an array of new species using _cycloadditions,
acy| akinatic prastesess may dhan hrcaladated pying plgadard quendee.e-gi LoWaneids: and
hydr o qﬂgg | i r 44 | b | ' at many
of th)é)s%cﬁ n agxggsPIrr{ltﬁpﬁgﬁ2 ?ﬁb&){bgﬁﬁ%ﬂé}?@%ﬁgﬁfg@ ;ﬁe 'VHéﬁgpmgy%ovgﬁgfbﬁgb%é’e%&\gari ety
of contbirki(t¥®l). For the preparation of esters, see, e.g,, March supra at
1157; for thioesters, see, March, supra at 362-363, 491, 720- 722, 829, 941,
and 1172; for carbonates, see, March, supra at 346-347; for carbamates, see,
Mar ch 4pos57; for am des, see, March supra at 1152; for ureas and
t hi ourS %g%rgég‘?ps](l\}érgh supra at 1174; for acetals and ketals, see, Geene et
al . supra 178- 210 adtidoivir the cleaugatde gitouf, lelfe; orfnosre daiéroprpepdayrk ogaonalht i ves,
see, PR%' ToPl CAL AND.(X:U#AR DRUG DELIVERY, K B. Sloan, _ ed., WMarcel
Dek ketnTqqyced balwigrn, e eytoejgn ang fie aresiingagedi-s SPAERETOURRFQIHAIE 7H gsHEwa 1 60;
for Nysidhil,0 Aulc}it - 39fcal RpgAEMicat fidbtionality S gs&re} onp bREe

(1988)r; flor ar?ﬁ%agi%%ie S S ef;a%r,ch suplra at 3%115-15%, 6% -37,%9%—91, and
1154; té erxchémnical functionality of the cytotoxin, while the other chemical functionality of the

Q

spacer group is used to bond to a chemical functionality of the targeting agent or the
cleaveable linker. Examples of chemical functionalities of spacer groups include hydroxy,
mercapto, carbonyl, carboxy, amino, ketone, and mercapto groups. The spacer may also be a
component of the cleaveable linker, in which case it is generally dencied as LY, where “x™ is
an integer. |

The linkers, represented by 1.* are generally substituted or unsubstituted alkyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl or a substituted or -
unsubstituted heteroalkyl group.

Exemplary spacer groups include, for example, 6-aininohexanol, 6-
mercaptohexanol, 10-hydroxydecanoic acid, glycine and other amino acids, 1,6-hexanediol,
B-alanine, 2-aminoethanol, cysteamine (2-aminoethanethiol), S-aminopentanoic acid, 6-
aminohexanoic acid, 3-maleimidobenzoic acid, phthalide, a-substituted phthalides, the

carbonyl group, aminal esters, nucleic acids, peptides and the like.



acyl am des, see, March supra at 379; for N Mannich bases, see, March supra
at 800-02, and 828; for hydroxynethyl ketone esters, see, Petracék Mt 5.
Annal s i., 507:353-54 (1987); for disulfides, , ch supra at
1160; aﬁ%ﬁ@g@gﬁosphonate esters ang, phosphonani dat es. %ﬁi@%@ﬁl\(}e
functional groups can be chosen such that they do not participate .in, or

i nterfere with, Thhipacerranisens tpdntexiuse pddigopaldapipruas massrandehemicaut oi nducer
anal o . i . ' ncit.l o ;s ed from
part i Autgtorefy S Wk Voo R BAT AR Sl RhoBUG, B SORBRARRAL RNy (00

of skfunktibralityeilpaffectlie serififl @aEtige dnd otiet propenics of thexcopdpléx.cCUhaw, fi nmetional
group frominterfering with a chosen set of reaction conditions, Faor

ex anpthsaughcarpdieisgleciom pbsprrerRrgvriu pylotosincapplenes with grangepderrarhyE GRoups

I N Ic §§P£&U§e S, John Wley & Sons, New York, 1991. Typically, the
targeting aae 'S Tinked covalently to a cytotoxin using standard chem cal
techni ques through their respective chemcal functionalities. Optionally,
the dendrinmer or agent is coupled to the agent through one or nore spacer

gr oupBeactiye Funstiens! Granpss can be equival ent or different when used in

conbi nati on. Ce , ' . 1.0g: 1 ' otoxin
and the targeti ﬁ‘gfﬂ(%t& °£®%‘g’?§a“é‘gé‘{ﬁﬁsﬁ‘ g&ae%gmggﬁ ?Aéfﬁgaiﬁﬁggcu?ﬁs;g%g%gé?ﬁl &g %‘%ﬁ) at
| east oneytotbxined thdianesitdn touinatdetingbidnt e The bdus eemplifies/icaimbddimentki | | ed in

the art will appreciate that a variety of chemcal /1 Drt; 20u5 WO 02/096910
PCT/ Usbie ivgnigon fomewieln,i aSers af readily inégripg higons of skl in thgiafo Naand car boxy

gr OUPRpm; ] Si: | andar d; .
condi ﬁrll%t%f’sml %ﬁpgg&g@ig de{l%hggrbﬁlx?f!&%é%%% (ﬂ(;%cu? %@Q g@ta g%ﬂg% %{{g%drﬁ{ég%get i ng
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groups may be activated by, for ex conversion to the correspondi ng
acyl paup iethetermital pesiten of theTham. r eacti on may be performed under a variety

of conditions aﬁ i || ustrated ip Mar ch, supra .. 388-.89. ] n an exenplary
embodi ment , ¢ RS BHPaEnd Elasies pLragTions B ip REAHERERERSEMY he
car bogykntditr@bfeplly BbSRatvik vePM@HoMn iﬁ%ﬁaﬁ%bﬁ&eﬁju glkickahagyagent is

reacted with a“cytotoxin or cytotoxin- linker armcaonbination to forma
conj uGatrenttyf favéred claves toff oznctiFhosaileble skitl teattive ¢idotarin amaldguenmertheseat e t hat

t he use. of carboxyl - cont gi ni. targeti agen is merely. illustrative, and
R T A e R e S b o e
dendr hip@ésphfc subRitufidhiéqRl! , @Bactions of amines and -alcohols with acyl halides, active

esters), electrophilic substitutions (e.g., enamine reactions) and additions to carbon-carbon

and carbon-heteroatom multiple bonds (e.g., Michael reaction, Diels-Alder addition). These
and other useful reactions are discussed in, for example, March, ADVANCED ORGANIC
CHEMISTRY, 3rd Ed., Yohn Wiley & Sons, New York, 1985; Hermanson, BIOCONJUGATE
TECHNIQUES, Academic Press, San Diego, 1996; and Feeney et al., MODIFICATION OF
PROTEINS; Advances in Chemistry Series, Vol. 198, American Chemical Society,
Washington, D.C., 1982.

Exemplary reaction types include the reaction of carboxyl groups and various
derivatives thereof including, but not limited to, N-hydroxysuccinimide esters, N-
hy&oxybemﬁ&ole esters, acid halides, acyl imidazoles, thioesters, p-nitrophenyl esters,
alkyl, alkenyl, alkynyl and aromatic esters. Hydroxyl groups can be converted to esters,
ethers, aldehydes, etc. Haloalkyl groups are converted to new species by reaction with, for
example, an amine, a carboxylate anion, thiol anion, carbanion, or an alkoxide ion.

Dienophile (e.g., maleimide) groups participate in Diels-Alder. Aldehyde or ketone groups



When the conpound of the invention is conjugated to a detectable I?b |, the
| abel is preferably a menber selected fromthe group consisting of ' Utt 7003
radi oacWwwe2/¢%ptopes, fluorescent agents, fluorescent ageEIWURACRISOr S,
chronophores, enzynes and conbi nati of¥s thereof. Methods for conjugating
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al kal iMachhrapphatlasée-Sanfbr attidasssazoManel supus atll 1 52 farurédslas8)thioardds, see,
colorigetric |ab uch as caql.l oi.dal | d or golore ) pl.astic beads
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wel | known in the art. i ndi cat ed above, a wide variety of |abels may be
used, DWIEVERYDE. BhSloas, ok, Matsel Dddesnitic n lewnY oekad PP2;\bt gnol estaisy &b, ease of

conjugation wt he ¢ und., .stabili r.equi,r n i | ahl

ot ¢ (st Shath AL g or SR i SRS BB B ot el e P 2966 of ¢ en
at t aclyeskalyrol Retyagats, FBaMarckeRuak By5-58, 636-gArbomml, asdil B54; €N, biotin) is
covalently bound to a conponent of the conjugate. The ligand then binds to
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particul arly peroxi dases uor compoun
in, or interfere with, the reactions necessary to assemble the reactive autoinducer analogue.

Alternatively, a reactive functional group can be protected from participating in the reaction
by the presence of a protecting group. Those of skill in the art will understand how to protect
a particular functional group from interfering with a chosen set of reaction conditions. For
examples of useful protecting groups, See Greene et al., PROTECTIVE GROUPS IN ORGANIC
SYNTHESIS, John Wiley & Sons, New York, 1991.

Typically, the targeting agent is linked covalently to a cytotoxin using
standard chemical techniques through their respective chemical functionalities, Optionally,
the dendrimer or agent is coupled to the agent through one or more spacer groups. The
spacer groups can be equivalent or different when used in combination.

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 chemical



include fluorescein and its derivatives, rhodam ne and its derivatives,
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are useful in the present invention. Such

Detectable Labels

The particular label or detectable group used in conjunction with the
compounds and methods of the invention is generally not a critical aspect of the invention, as
long as it does not significantly interfere with the activity or utility of the compound of the
invention. The detectable group can be any material having a detectable physical or chemical
property. Such detectable labels have been well developed in the field of immunoassays and,
in general, most any label useful in such methods can be applied to the present invention.
Thus, a label is any composition detectable by spectroscopic, photochemical, biochemical,
immunochemical, ¢lectrical, optical or chemical means. Useful labels in the present
invention include magnetic beads (e.g., DYNABEADS™), fluorescent dyes (e.g., fluorescein

isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g., *H, '° *8, "C, or



proteins include, for exanple, green fluorescent proteins of cnidarians
(Ward et al., Photochem Photobiol. 35:803-808 (1982); Levine et Ta[1F] 7005
Coni p. Biweh@gvipPhysiol ., 72B:77- 85 (1982)) yel | ow fl ugicgseanki7pfot ei n
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luminol. For areview of various labeling or signal producing systems that may be used, see,
U.S. Patent No. 4,391,904 _ '

Means of detecting labels are well known to those of skill in the art. Thus, for
example, where the label is a radioactive label, means for detection include a scintillation
counter or photd graphic film as in autoradiography. Where the label is a fluorescent label, it
may be detected by exciting the fluorochrome with the appropriate wavelength of light and
detecting the resulting fluorescence. The fluorescence may be detected visually, by means of
photographic film, by the use of electronic detectors such as charge coupled devices (CCDs)
or photomultipliers.and the like. Similarly, enzymatic labels may be detected by providing:
the appropriate substrates for the enzyme and detecting the resulting reaction product.

Finally simple colorimetric labels may be detected simply by observing the color associated
with the label. Thus, in various dipstick assays, conjugated gold often appears pink, while
various conjugated beads appear the color of the bead.

Fluorescent labels are presently preferred as they have the advantage of
requiring few precautions in handling, and being amenable to high-throughput visualization

techniques (optical analysis including digitization of the image for analysis in an integrated
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Symbiodinium sp. (Morris et al., Plant Molecular Biology 24:673:77 (1994)),

phycobiliproteins from marine cyanobacteria, such as Synechococcus, e.g., phycoerythrin and

phycocyanin (Wilbanks et al., J. Biol. Chem. 268:1226-35 (1993)), and the like. -

Pharmaceutical Formulations

In another preferred embodiment, the present invention provides a
pharmaceutical formulation comprising a compound of the invention and a pharmaceutically
acceptable carrier.

In a still further preferred embodimént, the invention provides a
pharmaceutical formulation including a pharmaceutically acceptable carrier and a conjugate
of a targeting agent with a cytotoxin of the invention.

| The compounds described herein, or pharmaceutically acceptable 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,
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desipramine, amitriptyline, clomipramine, trimipramine, doxepin, nortriptyline, protriptyline,
amoxapine and maprotiline); non-tricyclic and anti-depressant drugs (e.g., sertraline,
trazodone and citalopram); Ca*? antagonists (e.g., verapamil, nifedipine, nitrendipine and
caroverine); amphotericin; triparandl analogues (e.g., tamoxifen); antiarthythmic drugs {e.g.,
quinidine); antihypertensive drugs (e.g., reserpine); thiol depleters (e.g., buthionine and |
sulfoximine); and calcium leucovorin.
The active comﬁound(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

conventional manner using one or more physiologically acceptable carriers comprising

excipients and auxiliaries, which facilitate processing of the active compounds into
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alginic acid or a salt thereof such as sodium alginate.

. Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used, which may oﬁtionally contain gum arabic, tale,
polyvinyl pyrroiidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for identification or to characterize different
combinations of active compound doses.

Pharmaceutical preparations, which can be used orally, include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer,
such as glycerol or sorbitol. The push-fit capsules can contain the active ingredients in
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
may be dissolved or suspended in suitable liquids, such as fatty oils, liguid paraffin, or Liquid
polyethylene glycols. In addition, stabilizers may be added. All formulations for oral

administration should be in dosages suitable for such administration.



conpounds. The libraries in a formthat is readily queried for a particul ar
property, e.g., cytotoxicity, cleavage of a |linker by an enzyne, f!@rggegﬂ[ﬁr

cl eavageyph@apsnly Exenplary fornms include chip formats, g [ILAYS,
the |ike. Par aPI el , or conbinatorial ;s synthesis has as i t@%@?@é‘r”%obj ective

t he generation a library of diverse no|ecules which all share a comon

f
feature, referr e%rtwcﬁﬁraéﬁgﬁ.é‘mﬁo% Hiescompgeitiops ma take the &uar elopbletspyr
subst "Fgéﬂ,%?g’glbﬁ‘fea%fwwm‘ﬁfO#’g‘z?l%n&aCh of the variable parts of the

scaffo e ‘anoun space explorable in a library grows:
Theories and nodemdredistitial byeindaiason thadomapainels titveuse aderingad tleeccupi ed
space as a key factor in ,determning the efficacy of a given cgonpound
agai nSUESENGINYER19% B senvenienilydghiveredin thedarm afjan acrgsa) spy PressRIREON of

nol ec el Sh : : t eLed space, the odds
of de\%@gﬁ ng a H%ﬁ*@éﬁ?@gg{g‘%’gﬁgﬂ?’éﬁ@@%&%‘ﬂ& ?goée gé{gé&gi’ amatically.
Par al | dithlsysdithesomethand efictiadolioramdhaicedichipratesalicdoqharecabpdiokidesuch as

a polyneric resin. The scaffaqld, or. other suitable internediate is
cl eavaBapher suiabie gas duthecase of A prasyunized perasplibe dpsagsunitmaachs ¢xiemiped carr i ed

OUt € o g o907 A Pl BHEBSCE b ORETTREL e YoRiA RS |1

reagent’s” an reaction conditions produc e str ra rsity, which
i S t heuskdh birinthiklep br arofilatdrbnay e foRaukddedontaiminp agiosvdef mix ohthe'compband| es
(non-oligonmers, with nol equl ar = wei ght of 200-1000) was rarely attenpted
pri or ¥ 2Byable gewdes pase syciny lactogepstarcy a1 ., Annaks de Quimica, 70: 848

(1990): Recentl rﬁﬁ?(ﬂ% LSGl qgﬁn ?QI{P HRRQk : el
(al so referred %/%hid "'co digir}%?(yrai al” lg%snt eag?rga%?g%‘ﬁevenh%gkéﬂ?%@edbi ne
anal ogsg Yy bdhd BHe1@ns canthuous infRGin.UBGNIIZRES f57injakion gnayi Hetpresemieed

rost agl andj ns d beta:-turn m netics. .These di.scl osyyes e, exenplified in
U, S, penitggsins 1oms, 8 4in el or i i eSei B, WiLB AR B RIEFeT el itehes: s
of smethe FIAMREIHCES mayBNkDRich PSR dsubpedsioRalsoldOns 8r &RdisiH@3in dily §r Patent

di scl oses the parallél synthesis of ‘between 4 and 40 conpounds’ in each of .
si xt eeaqudptsiwshiwhts, subimpycortaindhanuletory egériy suchl as suspepding estalpligiapiandoynt het i c

strategies.to deyel op, non: peptide |ibrarj. t hesi zed,.using multi- step

or oceLRErE el Rl PEARAC R et R iBRed BERIRY AERUIPES6 of 1

2661- 248idic dciP&4 Jalt dbesf suchiadbkadivmOdlgigicque conmpounds is prepared, the
preparation of a library of inmunoconjugates, or antibodies can be prepared

usi ng the IibrarBhasmagantioplferoeletionsfon parenteraliadpripisirationdnelude pargopke met hods
descr | J&‘ﬁﬂio%g rﬁg{hg'rac{r\r{t%érs %Arﬂpc?xﬂl% Rl 2R R8fble . NaARfNhi, WELHLBAs BE QY des kits

cont al ning
active compounds may be prepared as appropriate oily injection suspensions. Suitable

lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid
esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions may
contain substances, which increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension may also contain
suitable stabilizers or agents, which increase the solubility of the compounds to allow for the
preparation of highly, concentrated solutions. _

Alternatively, the active ingredient may be in powder form for constitution
with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

The compounds may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g., containing conventional suppository bases such as
cocoa butter or other glycerides.

In addition to the formulations described previously, the compounds may also
be formulated as a depot preparation. Such long acting formulations may be administered by

implantation or franscutaneous delivery (e.g., subcutaneously or intramuscularly),



of the compounds or conpositions of the invention and directions for using
the conpound or conposition. In an exenplary enbodi ment, the inveniti ol 505
provi de%v&#z&g% foor conjugating a, linker armof the invention to another
mol ecul &9 YAEK% i ncludes the Iinker, and directions fofCHUP%EHRHY t he
linker to a particular functional gr°o’up. QO her formats for kits will be

- appar éntratheschlao sgeafongiial transdertadpatch.  Thus, doreexampld, the tempande nofy Hehe

prese i nventi.on. .Met hods I n additiqgn,to the ositions,and, constructs
fesor TBERHIABR VD SoEbls PEDERTHe VSRt GG S0P aes =4 SRUREH IR met hods
that GaRepehl PRI 68 Exitahbé ZshB. 6B @@HQ@%Q@M@M@@Q%Q%&M@E,%@
invention. Purification IR another exenpfary enbodi ment, the present
i nventspamngly selildlesalh. net hod for isolating a nolecular target for a

cytotoxin of the.inyention,. i ch binds o a nolecule . havi as ortion
o?‘/ its structur GPRTRYHEY COPMORONS ales MY CRmpTIse Aplt ?ﬁ‘g%‘ﬂﬁg@?efabl y

CONPr iph8 cabfdtt BF A dMichtsC BxhMbRE oPSERPEAEEQRr ERApichRGhIaS piBe hat g8t with

an i mmobilized conpound according Fornula 1, thereby form ng a conpl ex

bet wedmitdddo celcamt oarbamate t dadsiumpiosphaty; odricwsnugensdstarthes, epliwosxi n of t he

I nventj an can be i mobiljzed on, an affinit upport by any art-recognized
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the linkers of the invention. WD 02/096910 15 DEC 2005 PCT/US02/17210 58

I n yet another exenplary enbodi nent, the invention provides an affinity

puri f ildbrames matri x that includes a linker of the invention. The nethod of

the invention foy, isglatjng a t et Will. typically utdli Qne . or. nore
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by utilizing their recognition sites for certain supported chem cal
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those references includes: Ostrove, Methods Enzynol. 182; 357-71 (1990);
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chr omat ogra 335-45 (1980); Farooqi, Enzyne Eng.,
4: 441-2 (1978) ;Pabhlhidraombirdneial, shachvsis has abitdprimabAebjict{vkEAid penctitiddd or d et
al., 'ofa library of diverse molecules which all share a common feature, referred to throughout
this description as a scaffold. By substituting different moieties at each of the variable parts
of the scaffold molecule, the amount of space explorable in a library grows. Theories and
modern medicinal chemistry advocate the concept of occupied space as a key factor in
determining the efficacy of a given compound against a given biological target. By creating a
diverse library of molecules, which explores a large percentage of the targeted space, the

odds of developing a highly efficacious lead compound increase dramatically.

Parallel synthesis is generally conducted on a solid phase support, such as a
polymeric resin. The scaffold, or other suitable intermediate is cleavably tethered to the resin
by a chemical linker. Reactions are carried out to modify the scaffold while tethered to the
particle. Varations in reagents and/or reaction conditions produce the structural diversity,
which is the hallmark of each library.

Parallel synthesis of "small" molecules (non-oligomers with a molecular
weight of 200-1000) was rarely attempted prior to 1990. See, for example, Camps. et al.,
Annaks de Quimica, 70: 848 (1990). Recently, Ellmann disclosed the solid phase-supported

parallel (also referred to as "combinatorial") synthesis of eleven benzodiazepine analogs
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pur pose. The actual amount effective for a particular application wll
depend, inter alia, on the condition being treated. For exanple, when

adm nilstedrodd i n net hods to reduce sickle cell dehydration and/ or del ay

In addition to the compositions and constructs described above, the present
invention also provides a number of methods that can be practiced utilizing the compounds

and conjugates of the invention.

Purification

In another exemplary embodiment, the present invention provides a method
for isolating a molecular target for a cytotoxin of the invention, which binds to a molecule
having as a portion of its structure the group according to Formula I. The method preferably
comprises, contacting a cellular preparation that includes the target with an immobilized
compound according Formula I, thereby forming a complex between the receptor and the
immobilized compound.

The cytotoxin of the invention can be immobilized on an affinity support by
any art-recognized means. Alternatively, the cytotoxin can be immobilized using one or

more of the Iinkers of the invention.
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0. 01 tha arbhayeymde guidanceria degejoping particular affinity chromatographic methods
utilizing the matenals of the invention.

In the present method, affinity chromatographic media of varying chemical
structures can be used as supports. For example, agarose gels and cross-linked agarose gels
are useful as support materials, because their hydrophilicity makes them relatively free of
nonspecific binding. Other useful supports include, for example, controlled-pore glass (CPG)
beads, cellulose particles, polyacrylamide gel beads and Sephadex™ gel beads made from
dextran and epichlorohydrin.

Treatment of Disease

The cytotoxins of the invention are active, potent duocarmycin derivatives.
The parent agents are exceptionally potent antitumor antibiotics that derive their biological
effects through the reversible, stereoelectronically controlled sequence selective alkylation of
DNA (Boger et al. J. Org. Chem. 55: 4499 (1990); Boger et al. J. Am. Chem. Soc. 112: 8961
(1990); Boger et al., J. Am. Chem. Soc. 113: 6645 (1991); Bogeret al. J. Am. Chem. Soc.
115: 9872 (1993); Boger et al., Bioorg. Med. Chem. Lett. 2: 759 (1992)). Subsequent to the



Patient doses for oral adm nistration of the conpounds descri bed her,e;rn
typically range fromabout 1 ng/day to about 10,000 ng/day, nore typl al 199
from ab®g 021®6910y/ day to about 1,000 ng/day, and nost typicabsegafziom about
50 ng/day to about 500 ng/day. Statsed in terns of patient body weight,
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i ndi v | sease. Util1zi e teachings provided herein, an effective
therapeutic treatment reginmen can be planned which does not cause
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synpt GHECHYENEEFat ed by the particul ar patient. This planning shoul d
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bR Ay dod (or 11 ustiat on only, melting polnis are
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be initially determined from cell culture assays. Target plasma concentrations will be those

concentratioﬁs of active compound(s) that are capable of inhibition cell growth or division.

In preferred embodiments, the cellular activity is at least 25% inhibited. Target plasma

concentrations of active compound(s) that are capable of inducing at least about 50%, 75%,

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

of the plasma drug concentration achieved, and the dosage can be adjusted upwards or

downwards to achieve the desired percentage of inhibition.

As is well known in the art, therapeutically effective amounts for use in

humans can also be determined from animal models. For example, a dose for humahs can be

formulated to achieve a circulating concentration that has been found to be effective in

animals. The dosage in humans can be adjusted by monitoring cellular inhibition and

adjusting the dosage upwards or downwards, as described above.

A therapeutically effective dose can also be determined from humnan data for

compounds which are known to exhibit similar pharmacological activities. The applied dose



conventional abbreviations are also used: nmp (nelting point), L (li it"g‘[_(sz)“,
nL (mlliliters), rmol (mllinoles), g (grans), mg (mlligrans), meAtL 2003
(m nut es)o 02d@s® (11 quid chromat ography-mass spectronet rygr/agghPfours).

1H NMR spectra were neasured on a Vagy an Mercury 300 MHz spectroneter and
were co ent. Wit ned structur Chemi_cal shifts re-reported
in pafdys %ep?éfﬂ““‘?ﬁ basedan Ilﬁp'ﬁf aliy \h‘ﬂzﬁvéllﬁb‘ﬁtry %t%itff“&%é’lfﬁiﬂ GAPRISETeE ect r ospr ay
mass %£6MMB &%ﬁ%n@?ﬂle%o“ﬁ ddekigdufd El mer  Sciex APl 365 mass
_spectroneter nta anal yses were perfornmed by Robertson Mcrolit
Laboratori es, MAdiusting thdldossité ackieyematipral £ffusby uﬁnmnatSd@S@cbmythmas E. Merck

gr ade erse anal HRLC was. pe d on either
O 20 38 dR0uEE Moy SRS RS AR daont i G BT L R o'

C 18(@pag§ﬁe§rgfﬁle Ogdlﬁmﬂy@kgggd@msagr a Varian Mcrosorb-W 0.1 mC-18 150 nm
X 4.6 Mmcolum. A flow rate of 1 nL/mn was with either a gradient of 0%

to 50% buf f er Blmthercagsofitoearl tadsunistradsrn, thesysots budflatingRaneentrg@nminut es
with detectio nm Buffe [ mfor te + 20%

by UV at. n|
et oD PoRPR N L5, 0f BB SEP AT S B OGRS, BB fer B, 20 mM
ammNEdHH SR TRAEHiRA% 36 8t Rdnidde &fnc&xtﬂa%oﬁ%’t‘ﬁﬁ%ca’l i dal dfRERPSRT I © acid.
Reverse " phase preparative HPLC were perfornmed on a Varian ProStar 215
i nst r aghagme the intendefaesalts Delta Pak 15 m C— 18 300 nm x 7.8 nmm col um. WD

02/ 096910 1.2 Synt het.i th,Q E N 1. 2a hesi s of Conpound
134 62 02N HN LFOF Vs Peseroph: ﬁ'@% FRae g ‘Ef‘:?“?)‘f“l%‘ﬁ‘ﬂﬁ ROFmal o 1 ondi | y
Pr epagQmildnprélRitionth &hﬁﬂa’%ﬂ@r&meeﬁmmns)maaﬁﬁmgde&arc@mﬂoﬁu@ bphexadigm! y anal og
(Corrpounds B) with the activated heterocyclic conpounds A using sodi um

hydr i @& for20NiME-islprederngd, frathnabiott .00 PN to émM@Bmfwdﬁcuﬁdtr an (THF). The
resul ting conpo hen, c d t corrpou 2 atnment with the
appropriate haI a%?ﬂtgoseé; ﬁo’ﬁ‘ga‘ﬁ? ﬂFﬁPBP?Ehea‘EO T’r%ﬁ?ﬁﬁtleé T#8: r educed by
cat al M@)iéﬁlly?ﬁi{é’é(}ﬁﬁﬂﬁﬁélﬁﬁ ﬁl%/dﬂy‘{@aﬁ&ﬁﬁ@%@ da)W%&E' tjp‘ica@%rﬁ‘ib@ﬁ't getivated
ester i ve conpound , a conpound orul

mg/day to about 1 OOO mg/day, and most typlcally from about 50 mgjday to about 500

mg/day. Stated in terms of patient body weight, typical dosages range from about 0.01 to
about 150 mg/kg/day, more typically from about 0.1 fo about 15 mg/kg/day, and most
typically from about 1 to about 10 mg/kg/day.

For other modes of administration, dosage amount and interval can be adj ustéd
individually to provide plasma levels of the administered compound effective for the
particular clintcal indication being treated. For example, in one embodiment, a compound
according to the invention can be administered in relatively high concentrations multiple
times per day. Alternatively, it may be more desirable to administer 2 compound of the
invention at minimal effective concentrations and to use a less frequent administration -
regimen, This will provide a therapeutic regimen that is commensurate with the severity of
the individual’s disease. |

Utilizing the teachings provided herein, an effective therapeutic treatment
regimen can be planned which does not cause substantial toxicity and yet is entirely effective
to treat the clinical symptoms demonstrated by the particular patient. This planning should
involve the careful choice of active compound by considering factors such as compound
potency, relative bioavailability, patient body weight, presence and severity of adverse side

effects, preferred mode of administration and the toxicity profile of the selected agent.



O her conpounds of Fornula | are prepared according to published
procedures, which are nodified to nake additional anal ogs using progec}ﬁgpz@ﬁ,_
wel | Kn@nezipdsvho 2005 2005 J, WO 02/ 096910 PCT/ US02/ 17210pc63;d009880 Ri1t e
in the art, such as reductions, oxi @ati ons, additions, aqueous extractions,
evaporation, a urificatiaon. S Si, S Co und A To a solution of
S ALt o- 2 car bolSA FmeRd cOmipagiions SHRERSATof the RESERIBTSHOIOT Firar do. ( 60
i) aﬁrtﬁcr@llﬂ@ﬁatﬁﬂﬁk?ﬁle%%ﬁfbs ﬂﬁt%uo@v OTRE¥R lekam PR afcTiirtd ROIIuSHAREAST On was
stirred at O for 45 mn, by which time the EDC had conpletely di ssol ved.
4- Ni tnq’gm]bmthwlamedgmvwmnmml) and DVAP (0.73 g, 6.0 nmmol) were added and
the resulting mxture stirred at anbient tenperature. After 13 hours, the:
m xture was diluted wth ethyl acetate and washed with a 10% aqueous citric
acid solution twice, followed bygxwager gsand brine, then dried over Na2SO4,
filtered and concentrated in vacuo. Purification of the resultant residue
by flash col um chromat ography JdoX4MPEE lgel (7% ethyl acetate in nethyl ene
chl or aff 2 g (78% of Aas ayellowsolid: 1H NWR (CDCI3) S 9.0
(br Jsgﬁ%‘" “@9‘("%‘9 H, 7.8 (m 2 H, 7.4 (d, 2 H, 7.3 (s, 1 H, 6.8
(s, 1 H. 1 26 Eyné BemhFcObelGRMRIBRGbIRRWIR stitéd kathpeRitufds 4 fidni®, 0. 08
mol ) in NN-dinethylformamde (1.0 nl) at -40 C was added a suspension of
sod| uleerrps Cetpeus(2C ongrau@nqwmwmw phrog 9r amblwtmemmrﬁ@tr%gxwwaﬂﬁm de (1.0
asul ti Lo varm. (1.5 h), then
cool egpga Peba bt d‘{%*f%a‘“ﬂ‘ y\%gvcln) Viasty de‘dL m‘“df’ ?Vgt%_% xture allowed
to Wad’vﬁpératoﬁ) uﬁ‘déi'h@&ﬁdédﬁ)ﬂes&lﬂa)(tyﬁh@ﬂ? 4 5-30asmKep tvither bat@ e peratliteofMipdour € was
cooled to -30 C, quenched wit cetic amdl(qlo uL), stirred for 10 mn,
di | ut®y %h@rﬁ%lfw}f rgackipns was typigelly faleved by T C\H&@‘é@“ﬁﬁéﬁ“ﬁﬁl%ﬂ@ﬁ@%r ganl c
| ayerg, n
vacuof iﬂﬁﬁlﬁs t? I catl gdmglﬂﬂ% ﬂﬁhﬁsdagg?ﬁﬁ%%&%% rOtdIL)lbt|rs Fgﬁ{.};‘%ﬂgﬁ&gfsﬁ Ebg? BI; 0% to
100%a1tlhy|m1amhaalymalﬂaﬂﬁylhldsem@pmhidmﬂlfoka)luaﬁtmndmw h6d henplioddld of 28 as a
sl i ght el l ow solid: "H NWVR ( 13 H., 9.4 (br. s, 1 H,
7 4 (q°H¥6%1W1 abprevigtions are gl§o u ggsclp((éwrcﬁng tﬁeﬂ{t%f(sjn rﬂy(m&hhge(r@ 2 H, 3.8
3nkb (m I H. ESMS
rn/ z 4901?%1@“%59’ g%%sé%?ﬁeg}lgéﬂ Einolﬁpg(ﬂ;]ll}éllgg%Qﬂgamg’(h%lluétl on of 28 (50 nmg,
0. 10hnombtpgraphiNmidss speetrbylefrygy ashh Gwufs). 0 nl)

'H-NMR spectra were measured on a Varian Mercury 300 MHz spectrometer

and were consistent with the assigned structures. Chemical shifis were reported in parts per
million (ppm) downfield from tetramethylsilane. Electrospray mass spectra were recorded on
a Perkin Elmer Sciex API 365 mass spectrometer. Elemental analyses were performed by
Robertson Microlit Laboratories, Madison, NJ. Silica gel for flash chromatography was E.
Merck grade (230-400 mesh). Reverse-Phase analytical HPLC was performed on either a HP
1100 or a Varian ProStar 210 instrument with a Phenomenex Luna 5 um C-18(2) 150 mm x
4.6 mm column or a Varian Microsorb-MV 0.1 pm C-18 150 mm x 4.6 mm column. A flow
rate of 1 mL/min was with either a gradient of 0% to 50% buffer B over 15 minutes or 10%
to 100% buffer B over 10 minutes with detection by UV at 254nm. Buffer A, 20 mM
ammonium formate + 20% acetonitrile or 0.1% trifluoroacetic acid in acetonitrile; buffer B,

| 20 mM 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.



was treated with 1 nL of anhydrous hydrochloric acid (1.0 Min dioxane). The
resulting solution was stirred at anbient tenperature for 30 mn, hg 00
concent iab gdovgdiesol vent. Purification of the resulting r@@.@g% g,é (F Sl?

col utm chromat ogr aphy on silica gel {50%to 15 'u C 2705 6 é

PCT/ U 0 17210 .64 100% et hyl acetate in nethylene chloride) afforded 50 ny
(100%- Jmé‘g’f’aéf%( efelgar |y yellow solid: "HNWR (CDCI3) 6 11.3 (br s, | H),

a4 Egr 2 H9 iy 7(;31,2”14) 'gbe7m}ﬁ(i szw;imt&@(fs ° (18H) A

(m 1 1.8d ymbesis of Conpound 65 To a sol 29 (110 ng, 0.184
nmol ) |n 1: 1 met hanol : met hyl eéné oride (20 m) was added 10% pal | adi um on
carbon (100 ng). The m xture waS. kdyrogenated oon a Parr apparatus at 50 psi
for one hour. The m xture was filtered over Celite, rinsed with nethylene
chloride, then concentrated in vacuo to give 94 ng (90%i el d) of 65 as a
yeIIOWMesoleZMe'HNI\/R(CIDQB) g 873(m 5 Hpe s 46@] 3.8 (m 5
H, 3.4 sy’ 3 F). ESMS i 2 y45d " 2e Synt hesi<s c)(r‘,orrpound 134

ConpountN rrgNarQDQM ,='nd HATU (89 ng, w132 nol) were dissol ved
in dirreth m.) t he N net hyl nor phol i |, 0,176 mmol)

added. Aft s n1 nfites, @“sefuty on of 65 (20 Ny Nmml) in
drrrethylf(r&rrramde(l rr1) was a T Neaction m xtu Lroed for 16
hours at room tenperature, #hen co ated in vgguo. Theorésulting solid

was rinsed with water and saturated aqueous sodium bi car bonate, dried over
vacuum then washed with ethyl acetate. The crude prody s purified by
fl ash chronmat ography using silica gel and 5% net hanol/nge hy ene chloride to

give 15 ng (39%yield) of 134: "H NVR (DMSO: 6 11.4 (br s, IH), 11.0 (br s, =
1 H, 10.9 (s, 1H, 85 (s, 1 8.3 (br s, 2H) Me8. Och 7.9 (s, 1H),

7.7 (m 3H), 7.5 (d, 1 3(t: 2H) , 46(m 2 an_(@ 2H) 4.3 (m
111), 3.8 (s, 3H)Ho§ 1/(6:21@, 3.5 (t, 1H), 2. 7H
(d, 6H). In a siml [ thﬁfollovvi‘ng—'cvrrpound

&

1.7 (m 2H), 0.9

A prepared 46: 'H

NVR (CDCl 3) : 689? 1H) 8 111)|, 8.4 (dap™ T br s, 1H), 7.75
(d, IH, 7.65 (s, 1H, 4. : H)®55 (m 2H), 3.9 &5 /3 Ng5 (s,
111), 3.7 (m 4H, 3. f t, 111), 2. (s|, 311), 2.5¢kbr s, © 2.4 (s,. 3H).
95: "HNWR (DMBO): 5 12 (s, 1H), 10.6 (d, 1H), 8.25 (s, H), 8.2 (br s, IH,
8.1 (s, 11-1), 7.7 (m 5H), 7.5 (d, 1H| 4.6 (t, 1H), 4.5 (d, IH), 4.4 (m
2H), 4.1 (m 1H), 3.9 ¢ Me3.8 (s, IBH), 3.3 (m 10H), 2.8 (s, 3H), 2.6
(s, 3H), 1.6 (br s, SHLN/ 9 (s;¢16H). ‘

HO

H
N)?’ o
o

1.2a Synthesis of Compound 134 -

The compounds of Formula I are readily prepare'd by reacting the appropriate
spirocyclopropylcyclohexadienly analog (Compounds B) with the activated heterocyclic -
compounds A using sodium hydride in N,B-dimethylformamide (DMF) or tetrahydrofuran
(THF). The resulting compound 28 is then converted to compound 29 by treatment with the
appropriate halo-acid, such as hydrochloric acid. Compound 29 is reduced by catalytic
hydrogenation to give compound 65, which is coupled an activated ester to give compound
134, a compound of Formula L

Other compounds of Formula I are prepared according to published

procedures, which are modified to make additional analogs using procedures well known to



47: 'H NMR (CDOI3): 6 9.1 (br s, IH, 81 (brs, IH, 7.4 (t, 2H), 6,9 (s
,.6.8 (dd, IH, 4.8 (d, IH, 4.5 (m 2H, 3.9 (s, 34, 3.85 (m §P—I),VI§E]”5'
2.

2"')W(§0240'9%§170 IH), 2.7 (s, 3H, 2.6 (br s, 4H, 2.4 ’\f\%d%/ o (1
g T V\D 02! 096910 PCT5US02/ 17210 65 52: ° E)K?é%) 8 12.5

. 7.5 2H) ,
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¢ {m 5H), 7.8(m 5H), 7.5 (m 2H), 7.3 (m 5H), 7.1
5H), 5.0 (m 2H) 4.8 (m 1H), 4.6 (m 2H), 4.3 (rn 2H), 4.1 (t, 2H),
(m 1H) ﬂgmé% - 0 m 6H), 2.6 (s, 2H) 2.3 (t, 1H, 1.8 (s,
, M@%—P&MS(m 6H). 43: 'H NMVR (DVBO): 8 12.1 (s,
: 11 8 | g, . 8 5H), 7.6
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N%a(&;%lﬁ?nnestlﬁn Jin@@ Bvé' Na];,BJQ)u, fﬁtc4ed and ddﬂ):enhgaté)d L(nsuacﬂtﬁ) Pur?ﬁ(?atlﬁﬁ oflH), 7.5
?H) 7.2 (m_ 3H), 9 (s, 2H), 7 (d, i1), 4.5 (m 4H), (s, 31,

5 (the msmaant 1238@111(3 by ﬂaﬂ) golgms ctlxomat@ﬂ)iphnmsﬂwargﬂwﬁé%( Qﬂvﬂ@)cetag lhl 9 (s, 1H),

(
3.
%-ED ° %‘%h%BH'Z DPiﬂ ‘%),S%b‘idﬁ{iH)lﬂ%)g %ﬁgﬁz O(fékl_gézq_yell hxﬁséﬁi(dmﬁﬁéﬂﬂ]( (gﬁéfgjsg& | 7 1 (t

: b
ls_l) %"!)H?ls?@&d 2H-I (%rbp‘;iﬁ? %é}g ﬁ'@r(ssle{_')@S(]sll-PQS’( rs, %H)? (rlno gH;S

7.5 (d; 1H), ( 4.6 (m 2H), 4.5 (d, 2H), 43(m 1H), 3.8 (s,
3H) 37(dZC|SmM_2Q7(s 3H), 1.7 (m 2H), 0.9 (d, 611). 24:

NVR (DMSO): 8 10.8 (s, 1H), 8.6 (s, 1H), 8.3 (m 5H), 7.9 (s, 1H), 7.8
(d, 2H), 7.7 (o dddjytich.&&B (26,maH).08 Anbl) oh, N, AHlimeThylformansdd) (1.6ml)@s, 2H)

9 (a0 3 as Badea Shuspansion bt Soditin hydrie (40 g, 01 Ao, 7 tmoth) fa M2 (MH-

~ dimethylformamide (1.0 inL). The resulting mixture was allowed to warm to 0 °C slowly
(1.5 h), then cooled back to -40 °C. A (37 mg, 0.1 mmol) was added and the mixture allowed
to warm to 0 °C slowly (1.5 h) where it was kept for 20 min. The mixture was cooled to -30
°C, quenched with acetic acid (10 vL), stirred for 10 min, diluted with ethyl acefate, then
washed with water then briﬁe. The organic layer was separated and dried over MgSQO,,
filtered and concentrated in vacuo. Purification by flash column chromatography on silica

- gel (50% to 100% ethyl acetate in methylene chloride) afforded 16.3 mg (43%) of 28 as a
slightly vellow solid: "H NMR (CDCL) 6 11.3 (brs, 1 H), 9.4 (brs, 1 H), 7.4 (m, 2 H), 7.1 (s,
1H),695(s,1H),6.8(s,1H},4.4(,2H),3.8(s,3H),3.8(m,1H),2.6(s,3H),2.4(dd, 1
H), 1.4 (m, 1 H). ESMS m/z 450 (M - H)".

1.2d Synthesis of Compound 29
To a solution of 28 (50 mg, 0.103 mmol) in N,N-dimethyiformamide (1.0 mL)
was treated with 1 mL of anhydrous hydrochloﬁc acid (1.0 M in dioianc). The resulting

solution was stirred at ambient temperature for 30 min, then concentrated of solvent.

Purification of the resulting residue by flash column chromatography on silica gel (50% to



25: 'H NVR (DMBO): -8 8.6 (s, 1H, 8.3 (m 5H), 7.8 (m 3H), 7.6 (m 3H), 7.4

(- iR (V607 6710, (5. 11 10.5' (5. 110 b *“8@%5
. S, ) . S, ) ey )

(s, “@"%‘”E“"d‘w 8.1 (m 2H), 7.8 (m 3H) 7 6 (d. ’g‘iﬁ"jg"?”ézw

69(d,1, 6.4 (d, 1H, 4.8 (t, 4.6 (d, 1H), 43(m

1H), 409‘3’o(qﬁhylzapatate16met ﬁbnmlemg@ér@(ﬁorm §10%D of 200as0n glightlyelion. 6 (s

1 Bofla it o) §3 36 s £ o Br s Do el B e b B o
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3.0 ( 2 (d,
3H), (H)Q(m 12H). ESMS mz 1134 (M H) 162 HNI\/R(DIVBO) 6116(s IH),
10.9 (s, 111), 105(s 1H), 99(s, 1H), 8.6 (s, IH, 8.3 (s, 1H), 8:2 (d,
1H), 8.0 (m 8H.. m 4H), 7.6 (d, 1H), 7.5 (m 3H), 7.1 (t, 1H), 4.8
(t, 1H), 4.4 of , 4.1 (d, 1H), 3.9 (m 1H, 2.4 (m 2H),

ZLONR (CDET3): ﬁ?ags%iﬂt o o 28 01 1 32 b R0 St 1,
(d, 2 K30 m'F) \ﬁas(zﬁlﬂed 2095 paﬂa&xuﬁs on tafbon (10@ rhé) ’ﬂieil.t)l,lxtﬁrcgm(sd'lydm@ena%dbn(aj 1H),

4.5 (m g 111) i‘(h.g (s, 3.4 (m
IH) falr apeara@ﬁ)at ®pg feéon%lmur prcmrmas fi itel?d(oyer 691)“8 t;nwd(vmh s 6H )

3 1 1) '317‘%& ¢t t}@p 9‘0?0&‘:1@&@ in ]vgzé’_)a tg&n@p 6.§ma]1§b ( aﬁel.%(.w 65% bzl\lél? 8.0 ( m

(m |lsi)hd'ﬂHNl\mCﬁ@mS?\SgK(m,SC’rﬁ)M&n@HlmSWH)%*?(SCSH)SBSMSMz:G& 3|'|)
M , s, , 0.4 (br s, 6H. 81: 'HNWR (CDCI3): 8 10.5 (s,
(s, 111) 86(d 2H), 8.0 (d, 211), 7.8 (d, 2H), 7.4 (m 3H), 7.3
d "2H), 7.0 (m 2H), 6.9 (d, 2H), 4.6 (m 3H), 4.4 (m 2H), 3.9 (m 4H),
4 (m  1ipe kot ®dnpctl 163, 3H), 1.0 (S, OH), 0.3 (s, 6H). B2 'H NWR
CDC13): 6 8. H, 8.2 (s, 1H), 8.0 (m 4H), 7.6 (m 4H),
5 (s, 1H). 7®mmdﬂol9mgaoo¢4mtm)mmwﬁ(Mg,mszsnml)m: 4.45 (m
(

5
g) g}ssglvé@gduwg@yf’fognwe(é&@@d lg?@ngﬁr% hg% 0 g 01137)50 RE 2 O oL1)

. ( %déd"')dﬁﬁgrl_lb% n(xiﬁutey'% soldtj&n éf%s (2%)"191% 0o ol%ifpdnnzﬂ%goﬁﬂ%mdf (ﬁnnﬁ{o ( S

111 445
3Mjas adde@. (Bhe rédctipn miixthiré lwras $t1rr6dﬂc)r 1688murs 44 rhidiR teiGpEatye, theD. 3 (br s,

S,
H) %oncegxtrateg in val_cho q‘hc résu’itmgl_gohd was rgnsed %Vlﬂ'l vlv_gter and5 sagurateg aqueous

sodium bicarbonate, dried over vacuum, then washed with ethyl acetate. The crude product

(
3
(
7
|
0.
8.
1
(
1

was purified by flash chromatography using stlica gel and 5% methanol/methylene chloride
to give 15 mg (39% yield) of 134: '"H NMR (DMSO):  11.4 (brs, 1H), 11.0 (br s, 1H), 10.9
(s, 1H), 8.5 (s, 1H), 8.3 (br s, 2H), 8.0 (m, 2H), 7.9 s, 1H), 7.7 (ﬁ1, 3H), 7.5(d, 1H), 7.3 (1,
2H), 4.6 (m, 2H), 4.5 (d, 2H), 4.3 (m, 1H), 3.8 (s, 3H), 3.7 (d, 1H), 3.5 (t, lﬁ), 2.7 (s, 3H),
1.7 (m, 2H), 0.9 (4, 6H).

In a similar manner the following compounds were prepﬁred:

46: '"HNMR (CDCL): 8 8.9 (s, 1H), 8.7 (s, 1H), 8.4 (dd, 1H), 8.1 (br s, 1H), 7.75 (d, 1H),
7.65 (s, 1H), 4.8 (d, 1H), 4.55 (m, 2H), 3.9 (s, 3H), 3.85 (s, 1H), 3.7 {m, 4H), 3.4 (t, 1H), 2.7
(s, 3H), 2.5 (brs, 4H), 2.4 (s, 3H).

95: '"H NMR (DMSO): & 12 (s, 1H), 10.6 (d, 1H), 8.25 (s, 1H), 8.2 (br s, 1H), 8.1 (s, 1H), 7.7
(m, SH), 7.5 (d, 1H), 4.6 (t, 1H), 4.5 (d, 1H), 4.4 (m, 2H), 4.1 (m, 1H), 3.9 (d, 2H), 3.8 (s,
3H), 3.3 (m, 10H), 2.8 (s, 3H), 2.6 (s, 3H), 1.6 (br s, 3H), 0.9 (s, 6H).

47: "H NMR (CDClL): 6 9.1 (brs, 1H), 8.1 (brs, 1H), 7.4 (t, 2H), 6.9 (s, 1H), 6.8 (dd, 1H),
4.8 (d, 1H), 4.5 {(m, 2H), 3.9 (s, 3H), 3.85 (m, 3H), 3.7 (m, 2H}, 3.4 (t, 1H), 2.7 (s, 3H), 2.6
(brs, 4H), 2.4 (s, 3H).



7.2 (s, 111), 7.1 (d, 1H), 6.9 (s, il
1H), 4.45 (m 1H), 3.9 (m 4H), 3.4
(br s, &boy®010 H NVR (CDC13): 8 9.6

1), 5.1 (s, 2H), 4.7 (d, 1H, 4.55 (m
(m 1 L
114), 8.0 (m 2H), 7.5 (m 8H), 7. 3%s(
b
5, 1

H, 2.7 (s, 3H), 1.05 (sl59H)00. 4
br s, 1H, 8.5 (brPcﬁ‘/U§d291721% 2 (s,
H, 7.1 (d, 1H) 6.6 (d. 1H), 5.2
m 11, 3.9 (m aH), 3.4 (m
6H) 8 1 .0

(s 2H) 4.7 (d, 1H), 4.55 (m 1 5

' , AFeT S i) 510}

@@‘t%ﬂ 1@94)84854 678 & (
1

H)

7 1,05 (s 0.

5 " R(BMIORP 15b(x 14, T

411) (m BH A3 @), 74. 6, T, 6:§H)x 1K), 2
(m 1H), 4.5 (m 1H), 3.9 (m 4H), H, 2.7 (s, 3H, 2.5 (s, 3H),
1.1 (3089FHN1\@RIDMSO)5511)09&21H)H o(s§1H)2305(ssm}+®3(sl@H4 gs, 1H,

10 2 1%; 511)137)8%}@531)%35( 7@({ns g) rﬂ "i)H) Zgin(,dﬂé%lls(ni 25 (s,

4

| (2m6 (2% (§%gn 53%% 5”3( 2 trTH]I—Izl!") 3.9

bs, 1 (d, 1H) 80(brs
7655

H%\‘“ﬂ 80): 21@ § 1% blSQSli 3&}1)3811 s, lhl)géoiaz 1|_I>Ec7£oom
02/09691@H ), 772 2Ha,74um 25, 4. 8 () 3B 36 (m2EOHY.2 (BL4 (m
1H), 2HJ, 18(s, 3H), 2.2($ 318, 2.3, 4. 4 (m 2H) 1.05 (s, 9H), O. 4 (br s, 6H).
110 HNI\/R(CSDGO) S11.3 (br s, 1H), 9.7 (s, IH, 9.6 (d,- 82(s

m@ﬂ(mﬁo;?a( d,ajﬂ)s; 1) fi1(7f(br3H)m 105 (bfls, 1%{}210@& erx
5

I]I‘isffs m 46 ( m
%8 gﬁ §br§s Hﬁ%ﬁ g% r%s
84( 72 %( ,75(m3H) 7.4 (m 1H), 72(s

d_2 , 4.4
(T 4 %M&@ 5?,2@(5(§H)31-1)6 sslH)%S(SH}H,M(qQ{SM(d%m §9 31}
L%, (DTS ONEIND, T8 (5215 (o (ol EROG (L 5T, B oo, 3¢k &0, 25, ¥0D. 5 |1
1H) . 2B(s(3H). 1H), 7.9 (s, 1H, 7.8 (m 7H. 7.5 (m 2H), 7.0 (m 6H) . 4.9
(s, 2H), 4.6 (in, 1 H), 45(m1H) 4.4 (m 1H), 3.9 (d, IH, 3.8 (s, 3H),
v (LS SCb 260 7 11 QR o8 GoIE G18) Loy, 151
NIR 81 &tk 43 5, b, 9,15, 25 ol G s 0o 7.
(m S 62 My ('ﬁ{) Gy 8. 39 S, 35 ol gt s G, 43060 1
3.9 (d71H), 3.8 (s, 6H) 35(m8H) 32(m4H) 27(s 3H) 23(m

4H) 1 4 m 12H) . 13 H. NMR 9
‘f{w}@ﬁ 50 5y wﬂ?ﬂ%i@mz 2 G A2 G, 7 767% Dy 47
(m 1|34>2(d4 &), (e, (L11)), 618@,414.) 4fm 4(4(1 EH? 43313%@) Q
129: SBH)NMR (DVMSO): 5 11.9 (s, |H), 10.2 (s, 7.
4.3 (m IH, 3.9 (s, 3H, 3.8 (d, 1H, 3.7 (s, 3H) , (t, 1H), 2.5 (s,
3H) . 135 'HNMR (DMSO): 5 11.4 (brs, 1H), 11.0 (br's, 1H), 10.9 (s, 1H), 8.5 (s, 1H), 8.3 (brs,
2H), 8.0 (m, 2H), 7.9 (s, 1H), 7.7 (m, 3H), 7.5 (d, 1H), 7.3 (t, 2H), 4.6 (m, 2H), 4.5 (d, 2H),
4.3 (m, 1H), 3.8 (s, 3H), 3.7 (d, 1H), 3.5 (t, 1H), 2.7 (s, 3H), 1.7 (m, 2H), 0.9 (d, 6H).

845.8H)s2. 52(54)3}1)4 7 (m 111) 4.6

w

24: "H NMR (DMSO): 5 10.8 (s, 1H), 8.6 (s, 1FD), 8.3 (m, SH), 7.9 (s, 1H), 7.8 (d, 2H), 7.7
(d, 1H), 7.65 (s, 1H), 7.6 (d, 2H), 7.4 (m, 5H), 5.3 (s, 2H), 49 (t, 1H), 4.7 (d, 1H), 4.4 (m,
1H), 4.0 (m, 2H).

BSMS m/z 696 (M-HY

25: "H NMR (DMSO): & 8.6 (s, 1H), 8.3 (m, 5H), 7.8 (m, 3H), 7.6 (m, 3H), 7.4 (m, 1H), 4.8
(m, 1H). 4.6 (m, 1H), 4.3 (m, 1H), 4.1 (m, 2H).
ESMS m/z 605 (M-HY.

27: 'H NMR (DMSO): 6 10.9 (s, 1H), 10.3 (s, 1H), 8.6 (s, 1H), 8.3 (s, 1H), 8.2 (d, 1H), 8.1
(m, 2H), 7.8 (m, 3H), 7.6 (¢, 1H), 7.3 (5, 1H), 69 (3, 1H), 68 (&, 1H), 6.4 (d, 1H), 48 (, 11,
4.6 (d, 1H), 4.3 (m, 1H), 4.0 (m, 2H).

154: "H NMR (DMSO):  10.7 (s, 1H), 10.0 (s, 1H), 8.6 (s, 1H), 8.4 (s, IH), 8.2 (s, 1H), 8.1
(m, 3H), 7.9 (m, SH), 7.7 (m, 1H), 7.6 (m, 3H), 7.3 (m, 5H), 5.0 (s, 2H), 4.8 (t, 1H), 4.6 (d,



136: "H NMR (DVBO): 5 11.9 (s, 1H), 10.2 (s, IH), 7.65 (d, 2H), 7.55 (s,
1, 7.3 (d, 1M, 7.1 (dd, 1H, 4.6 (m 1), 4.5 (m 1M, 4.3 (m ik}, ,3.85
(m 1H)V§§.8 gs, 3H), 3. 75 (s, 3H). 3.5 (m 1H), 2.6 (s, 311). 137° ~HRR
(DMBO) : " Y4805 1H), (s, 1H), 8.0 (m 1H), 7.5 (RCBEZY (5 1),
7.0 (m 1H), 46(m1H) 45(m1|16 4.4 (m 1H), 3.9 (m 2H), 3.8 (d
1H), 343, 43(m315‘1)1),‘31(ﬁ 1(31139*@)3 1)E3.{ ¢s, 18H) 3.04mg 1T 2. 268, 1HY, B3 (s, SBHY) . 143
H NVRLEUSD), 18 (DD, (3 (1D, 0GR, 1), 1K), 8.0 (m 2H) 7.7 (m 3H), 7.3
(s, 1HsSMSfvdi1(ss ity . 4.6 (m 1H), 5 (m 1H), 4.3 (m 1H), 4.2 (m 2H)
3.9 (d, 1H),38 s, 3H), 34(m1 3.3 (m 2H), 2.6 (s, 3H). 148 'H
N'VR( 544388, §go @'ty 108 (L IinZh

FbL AT R e

(s 3£ g f”n

ﬁd( )iﬁ)(m 71, ¢ (dﬂ-ﬁ)‘)
4.5 (rh (4114)3H)40§(pm12&191) 3.8 (s, 3H) : (
2H), ESMS n¢s 106HM-B2) .65 (s, 3H), 2.1 (m 1FC zHfi. WD 02/ 096910
PCT/ US02/ 17210 68 151: 'H NWR (DMBO): S 1 9 ( | H) ,- 10.2 (s, 1H), 7. 7 (d,

2H) , 71965H(1$N1R@D01Z)@59ﬁ§s1 135(571 58(1%» ga 719&),2&55
G
6 (

ED 3.5 (m 1H), 3.1 (m

l—‘NU'I

4
4. 4 (e i (s :Hﬁ'f@ 6 3 4. ), 3% ﬁ'% 2.9
(s ;gssgéa 1@@@5@ gés% S @fgawm”
211), q@(m 1H) 38(5 3. 37 (m 111) 3.6 (m 2H), 3.4 (m 411),

Si D05 TENMBEDCE) 6 93, (Grm .3 (6 1EO ML bt 8.0 601 S0 08 (a4, 5 7

(s, 1171‘)(m72H7) 748, (mﬂﬂ)ﬂ?(& 1), 43Hm, IH);L4€1r(m Zm)‘}?GmQSHQcBS?QS-W'DME (m
511), (vh, 2H), (s2BH1), 219 {5 31 2.21thn, 2H),9.1 &, 9HD) 0.4 8ors, 6H). | H), 3.1 (s, 211),
2.9 (m 1211), 2.7 (s, 311), 2.5 (s, 611), 2.3 (s, 311). 230 "H NMR

(CDCl 3n: 'H NqQR?(dﬁcb)l%lﬁos 1ﬁ (§3 Zgili]b 83 i}@) g o, ?ﬂ) ﬁgl 47 1
4

& B, P(d o, 7 4% H3
zlﬁ(fééza it @iﬁ‘%é z5§?(ﬁ§ AT Sy

(M R m.z. 966 % % 753 (MH) . 19: ESMS mz 696
(MH) 82: DCl;) 58.5 (s, 2 84(5 1H),82(s lH),SO(m 4H), 7.6 (m, 4H), 7.5 (5,

1H), 73(5 1H) 7.1 (s, 2H), 4.7 (m, 3H), 4.55 (m, 1H), 4.45 (m, 1H), 3.9 (m, 4H), 3.4 (m,
1H), 2.7 (s, 3H), 2.5 (s, 3H), 1.0 (s, SH), 0.4 (br s, 6E).

83: "H NMR (CDCls): 8 9.6 (s, 1H), 8.4 (s, 1H), 8.1 (s, 2H), 8.0 (m, 1H), 7.8 (s, 1H), 7.6 (m,
2H), 7.5 (s, 1H), 7.35 (q, 2H), 7.0 (5, 1H), 4.7 (4, 1H), 4.55 (m, 1H)}, 4.45 (m, 1H), 3.9 (m,
4H), 3.4 (m, 1H), 2.7 (s, 3H), 1.0 (s, 9H), 0.4 (br 5, 6H).

89: 'HNMR (CDCly): § 9.3 (br s, 1H), 8.4 (brs, 1H), 8.2 (s, 1H), 8.0 (br 5, 2H), 7.5 (m, 9H),
7.2 (s, 1H), 7.1 (d, 1H), 6.9 (s, 1H), 5.1 (s, 2H), 4.7 (d, 1H), 4.55 (m, 1H), 4.45 (m, 1H), 3.9
(m, 4H), 34 (m, 1H), 2.7 (s, 3H), 1.05 (s, 9H), 0.4 (br s, 6H).

90: '"H NMR (CDCL): 5 9.6 (br s, 1H), 8.5 (br s, 1H), 8.2 (s, [H), 8.0 (m, 2H), 7.5 (m, 8H),
7.3 (m, 2H), 7.1 (d, 1H), 6.6 (4, 1H), 5.2 (s, 2H), 4.7 (d, 1H), 4.55 (m, 1H), 4.45 (m, 1H), 3.9
(m, 4H), 3.4 (m, 1H), 2.7 (s, 3H), 1.05 (s, 9H), 0.3 (br s, 6H).

163: "H NMR (DMSO): 8 12.0 (s, 1H), 11.6 (s, 1H), 10.4 (s, 1H), 10.2 (s, 1H), 8.4 (s, 1H),
8.1 (m, 4H), 7.9 (m, 3H), 7.5 (m, 3H), 7.2 (d, 2H), 4.9 (s, 2H), 4.7 (m, 1H), 4.6 (m, 1H), 4.5
(m, 1H), 3.9 (m, 4H), 3.6 (m, 1H), 2.7 (s, 3H), 2.5 (s, 3H), 1.1 (s, 9H), 0.7 (s, 6H).

92: 'HNMR (DMSO): 6 12.0 (s, 1H), 10.4 (s, 1H), 10.2 (s, 1H), 8.3 (s, 1H), 7.9 (s, 1H), 7.8 -
(m, 4H), 7.5 (d, 2H), 7.25 (s, 1H), 7.15 (s, 1H), 6.9 (n, 3H), 4.7 (m, 3H), 4.6 (m, 1H), 4.5 (m,
1H), 3.9 (m, 2H), 3.8 (m, 4H), 3.5 (m, 1H), 3.2 (m, 2H), 2.9 (s, 3H), 2.7 (s, 3H), 2.6 (s, 3H).

98: 'HNMR (CDCly): 5 8.3 (brs, 1H), 8.1 (d, LH), 8.0 (brs, 1H), 7.95 (s, 1H), 7.85 (d, 2H),
7.65 (s, 1H), 7.6 (d, 2H), 7.5 (s, 1H), 7.4 (m, 2H), 7.0 (s, 1H), 6.85 (d, 2H), 4.8 (m, 3H), 4.55



50: ESMB miz 800 (M H)-. 174: 'H NMR (CDC13): 6 8.4 (s, 1H), 7.9 (m 111),
7.5 (m 2H), 7.2 (m 211), 4.75 (m 311), 4.6 (m 1H), 4.45 (m 111) 288

411 I'H, 2.7 311), 1.05 (s, 9H), 0.4 ESNB
‘T a7 Wﬂw(ﬁHg sk 4 NI\/R(?CDC13§ S 8. 4(?3 T)H) 7 9(?&Tﬁyﬁ§%@

211 m 21 111 4.45 111
411% (IB IzH)( ﬂa4511111g‘H)239/(r(18 Hlaéfg(m 111“652%745 550(5431(1}3&%( ﬁ)ﬂ@is 'H NVR
(CDC|%§I)09®r5QP@) 211), 8.2 (d, 2H), 7.9 (s 2H), 7.8 (d, 211), 7.5(m 2H),
7.4 (m 411), 6.8 (d, 211), 4.7 (d, IH, 4.5 (m 111), 4.4 (m 111), 3.9
(m 6140, ’@mﬁmzﬂsm)ﬁlzﬂbﬁs 1H3|'97(s 21H7) QS(dsﬂH) 8. 2(s51H3%,7.80dh) 2HR. 1 (rn
(2);9 0917 d(ﬁ{) 66\, 311)076%@ 9l )'2(91 @R S(ESN%?WZ 0i39), 4 H) - VO
pCT/ U§§24 %gﬁ TR rﬂ%fﬁo%ﬁ 22821 .
Synt hes rrp und 1 The conpounds of Formula | are readlly prepared by -
reactl n e r| ate _spirocycl opro cl ohexadi en anal og ( Conpounds
A N%ﬁ W) bt by A1 0. Ebﬁgén,% 8 (55 R Coinndrga A e

N B- d?ﬁéﬂh?Hﬂ,&ﬁrﬁm ), 7oMmy, 151), 7.8t(s.didr di(dr 2H), QT UFTH), Pe(sy SHl 46@
corrpoﬂlHﬁi 28(m slHhéd (oot 3. @dd,tld{)chﬁ}i&,lﬁﬁ[i 249 (lny e 6r(eRHME di(st 31d).
appropriate hal o-acid, such as hydrochloric acid. Coupling with conpound 29
by i n1pd:t 4y NSk (URISPAS113.9uBes 11D, P1.9 ycm)cmqanm)l10@(@(1@09@%01‘ Formul a
| 1) Eg 1, Y, 0% BY6AH07RGH 9RH21 3 (418, 4.9 (s, 2H), 4.6 (m, 1H), 4.5 (m, 1H),

4.4 (m, 1H), 3.9 (d, 1H), 3.8 (s, 3H), 3.7 {m, 2H) 35(m 25H), 2.9 (s, 3H), 27(s 3H), 2.2

(m, 2H). .

159: 'H NMR (DMSO): 5 12.0 (m, 1H), 11.9 (brs, 1H), 8.3 (m, 2H), 8.0 (m, 4H), 7.6 (m,
2H), 7.3 (s, 1H), 7.1 (d, 1H), 6.9 (s, 1H), 4.5 (m, 3H), 4.3 (m, 2H), 3.9 (d, 1H), 3.8 (s, 6H),
3.5 (m, 8H), 3.2 (m, 4H), 2.7 (s, 3H), 2.3 (m, 4H), 1.4 (m, 9H), 1.1 (m, 3H), 0.8 (m, 12H).

131: "HNMR (DMSO): § 11.9 (5, 1H), 10.2 (s, 1H), 7.7 (m, 1), 7.5 (s, 1H), 7.0 (m, 3H),
6.7 (d, 1H), 4.7 (m, 1H), 4.4 (&, 1H), 4.3 (m, 2H), 3.9 (d, 1H), 3.8 (s, 3H), 2.6 (5, 3H).

129: "HNMR (DMSO): 8 11.9 (s, 1H), 102 (s, 1H), 7.8 (m, 4H), 4.5 (m, 2H), 43 (m, 1H),
3.9 (s, 3H), 3.8 (4, 1H), 3.7 (s, 3H), 3.4 (¢, 1H), 2.5 (s, 3H).

136: 'HNMR (DMSO): § 11.9 (s, 1H), 10.2 (s, 1H), 7.65 (d, 2H), 7.55 (s, 1H), 7.3 (d, 1H),
7.1 (dd, 1H), 4.6 (m, 1H), 4.5 (m, 1H), 4.3 (m, 1H), 3.85 (m, 1H), 3.8 (5, 3H), 3.75 (s, 3H),
3.5 (m, 1H), 2.6 (s, 3H).

137: 'HNMR (DMSO): 8 11.9 (s, 1H), 10.2 (s, 1H), 8.0 (m, 1H), 7.5 (m, 3H), 7.2 (s, 1H),
7.0 (m, 1H), 4.6 (m, 1H), 4.5 (m, 1H), 4.4 (m, 1H), 3.9 (m, 2H), 3.8 (d, 1H), 3.7 (s, 3H), 3.4
(m, 1H), 2.6 (s, 3H), 2.4 {m, 2H), 1.3 (s, 9H).

143: 'H NMR (DMSO): & 11.9 (s, 1H), 10.2 (s, 1E), 8.0 (m, 2H), 7.7 (m, 3H), 7.3 (s, 1H),
7.1 (d, 1H), 46 (m, 1H), 4.5 (m, 1H), 4.3 (m, 1H), 4.2 (m, 2H), 3.9 (4, 1H), 3.8 5, 3H), 34
(m, 1H), 3.3 (m, 2H), 2.6 (s, 3H).

148: 'H NMR (DMSO): & 11.9 (s, 1H), 10.1 (s, 1H), 7.7 (d, 2H), 7.5 (s, 1), 7.3 (s, 1H), 7.1
(d, 1H), 4.5 (m, 1H), 4.4 (d, 1H), 4.3 (m, 3H), 3.8 (m, 1H), 3.7 (s, 3H), 3.5 (m, 3H), 2.8 (s,
6H), 2.5 (s, 3H).

150: "H NMR (DMSO): & 10.3 (s, 1H), 9.4 (s, 1H), 7.8 (m, 1H), 7.5 (m, 2H), 7.1 (s, 1H), 6.9
(dd, 1H), 4.5 (n, 4H), 4.3 (m, 1H), 3.8 (s, 3H), 3.75 (d, 1H), 3.5 (m, 1H), 3.1 (m, 2H), 2.75
(s, 6H), 2.65 (s, 3H), 2.1 (m, 2H).



70 QO her conpounds of Formula | are prepared according to published
procedures, which are nodified to make additional anal ogs using prodgdyres:
wel | kn se skilled in the art, such as reduction ns,

addi ti o(r?gﬁ ﬂgfg%(%gﬁs extractions, evapgration, and purifi ngﬁr@ﬁbgg‘}zﬁ

Synt hesi s of Conmpound A To a sol ution of 5-nitro-2-carboxylic acid.(0.83g,
4.0 mish) 'HNMRNDME®t hiy 1 Dds D), #6.2(SAHIY. T, ZHC Mess(s aldde 0. 9506, {H),15 g,

6. 0 mms(d, THE 4éeah) 1H) 9.5 GusKE))didofmm, iadh), 319i(dr Bd), at8 @, THY, 05 @b, 1H)).3.0y which
tine yhemtERD), Izagi%;cgnplza@@g Hdgi ssol ved.  4-Nitrophenol (0.83 g, 6.0 nmmol) and
DVAP (0.73 g, mol ) were added and the resultlng m xture stlrred at

anbi er}r5 te r t(lgr ? % E n?.}( d”l (S 1 tgg thyI
acet at Tﬂiﬁ ﬁ'“h F? | owed
a)g/giﬁ’r éﬁy‘ff* % r{ gzéoiH?ﬁ £‘Br r%(rﬂ’ eﬁt“r =ed in
vacuo u?’ 2 e 2H.ch0 b, 4Hh@?@sﬁHt)’a?n? @e@ﬂb@eﬁ E?yzﬁpals (@&Iﬁ}rﬂ Mot ogr aphy
on si 0%, gH). (7% et hyl acet ate in nethylene chlori de) afforded 1.02 g
(78% of A as a yellowsolid: '"HNVR (CDC13) S 9.0 (br s, 1 H), 8.2 (d, 2
H, 7287( "H NMR)(CDEH): 6dL0. 2(5"'11-1)78 3 s(,SlH)|7H)(d B8 7(6(m, BHY) 7.12m] 2H) /9t hesi s
of Corwozmd $8ml 318, wé;n QfliB(rﬁ ﬁ{m&@ 98) r:mantﬂl 1HY, 3.1 (s, 2H), 2.9 (m,

N, N- di b g C was a dded a suspensi on of $odi um
(]QH?4 EE,O@PB ?S /B|n)0|I) in N, N dlnethylfornamde(lom_)

hydr i
The re, I t,J ?%#%%% I Qﬁ?do %? m/{%g Oyé_gjd | .ow (y}F) ‘EFh%w ggn
cool o0 T TS S e d b S g Al Loved

cool ede3 lé-i)zﬁigzétﬁéh ﬁ@cﬁﬁn(ﬁhlgﬂéﬁ%ﬁaﬁfé)(lo uL), stirred for 10 nin,

diluted with ethyl acetate, then washed with water then brine. The 0'rgani o
| ayer lﬁs%mmm@ﬂd{)iri ed over MpS™, filtered and concentrated in’
vacuo. Purification by flash colum chromatography on silica gel (50%to
100% qigby IESRESHAE €20 qgjhyl ene chloride) afforded 16.3 ng (43% of 28 as a-
sllghtlyyellowsolld H NWR (CDC13) 6 11.3 (br s, I H, 9.4 (br s, 1 H),

74(@@@§nj%ggﬁw-1m 6.95 (s, | H, 6.8 (s, 1 H, 4.4 (s, 2 H, 3.8

2.6 (s; 3H., 2.4 (dd, | H, 1.4 (m 1 H. ESVB m z
490 (W H% J]gém?ems of Conpound 29 To a solution of 28 (50 ny,
0.103 $ AV hyl formanmide (1.0 nl) was treated with 1 ni of
anhydr ous drochloric acid (1.0 Min dioxane). The resulting 15 DEL 2005
WO 0211 ng%SPUﬁ%ﬁwlﬁzlo 71 solution was stirred at ambient tenperature

for 30 mn, then concentrated of sol vent.
50: ESMS m/z 800 (M-H).

174: 'HNMR (CDCL): 6 8.4 (s, 1H), 7.9 (m, 1H), 7.5 (m, 2H), 7.2 (m, 2H), 4.75 (m, 3H),
4.6 (m, 1H), 4.45 (m, 1H), 3.9 (m, 4H), 3.4 (m, 1H), 2.7 (s, 3H), 1.05 (s, 9H), 0.4 (br s, 6H):
ESMS m/z 627 (M-H)".

176: 'HNMR (CDCls): & 8.4 (s, 1H), 7.9 (m, 1H), 7.5 (m, 2H), 7.1 (m, 2H), 4.7 (m, 3H), 4.6
(m, 1H), 4.45 (m, 1H), 3.9 (m, 4H), 3.4 (m, 1H), 2.7 (s, 3H), 1.05 (s, 9H), 0.4 (br s, 6H).

94: 'HNMR (CDCL): & 8.5 (d, 2H), 8.2 (d, 2H), 7.9 (s, 2H), 7.8 (d, 2H), 7.5(m, 2H), 7.4 (m,
4H), 6.8 (d, 2H), 4.7 (d, 1H), 4.5 (m, 1H), 4.4 (m, 1H), 3.9 (m, 6H), 3.3 (m, 1H), 2.9 (t, 2H),
2.7 (s, 3H), 2.5 (s, 3H), 2.1 (m, 2H), 1.6 (s, 6H), 1.0 (s, 9H), 0.3 (br s, 6H).

ESMS m/z 1038 (M-H)".



Purification of the resulting residue by flash colum chromatography on
silica gel (50%to 100% ethyl acetate in nethylene chloride) af f ot etk 305 mg

(100% 0\5\/03}3/0@@1@ slightly yellow solid: "H NWR (CDCI 3) E‘S:%,}Jg{a}g ?50 I H),

9.4 (br s, TH, 7.4 (m 2H, 7.1 (30 1 H, 6.95 (s
4.4 (s, 2H, 38(s, 3H, 3.8 (m 1 6 (s, 3H) 2.4'(dd, 1.H), A
1 H). 2.1e Synthesis of Corrp'g}iﬁ@’ll_?‘E@ a solution of 29 (66 ny, 0.136

(m

mol ) £-A Santlegeis deshedaleg) ene chloride (10 nl) at -70 C was added

4-ni tro-phenyl chl oroformate (55 ng, 0.273 mml), followed by triethylamne
(27 mg, 0.273 mol ). The résulRing m xture was allowed to warm sl ow y.

After 2 hours, the n‘ixtureH pl aZtéd in an ice bath and am ne C (82 ng,
0.273 mmol) was added in o ion. The resulting mxture was stirred at
anbi ent tenperature over nl‘g) ter 22 hours, the m xture was poured into
sat urated agueous NaHCCB g). Th ug, |layer was separated and
~extracted with nethylene chloridg. cgnbi ned organic extracts were dried

over MgSH4, filtered and concentrated | ’R\éacuo. Purification by flash col um
chromat ography on silica gel (1%4to 2% nethanol in nethylene chloride)
afforded 42 ng (3 8% of 1 as a slightly yeIIoW solid: "H NWVR (CDC13) 8 11.0

(s, | H, 86 (s, 1 H, 84(d 1 H, 82 (brd, I H, 7.6 (m 2 H, 6.8
(m 1 H, 4.8 (m,l Nod. 7 (B , 4.(§N H. 4. W, 2 H, 3.9 (s, 3
H, 3.4 (m 53¢ (d, 3 6 H\=1. 4)(g L 1.2 (m 4 H,
0.9 (m 9 H? I*aSinlar ra t he fol | owi ngocong Is were prepared:
220: "H NMR (CDCI3): S 11.4 (d",m@;os 7 (s, 1H), 8.4 (, dd, IH), 8.1 (br s,
111), 7.75 (d, 1H), 7.65 (s, 1HY 508 (br s, ®H), 4.7 (m 1H), 4.5 (m 2H),
4.2 (m 1H), 3.9 (s, 3H), 3.4(m I H), 30(s 2H), 2.75 (s, 3H), 2.65 (s,
3H . ESNg nz 613 (MH)-. 222 ' NIVR(CDC13) 8 10.3 (s, 1H), 8.7 (d, 2H),
8.4 (d, Th) CoMe (m 111)Me 2H), 7.6 (m , C®MO (d, 211), 4.9 (d,
1H), 4. Ty ), 4,5.6m 5(s 3t 38§,N‘s 3H5¢3.6 (m 1H), 3.4
(m 1H), : - 2. H, 2.3 (s 3 z 745 (MH) 224:
ESMS ni z H'.a 229:0 25 mz 816 (MH)-

235: ESMB mlz 13 (M H)' S_J 8 Y WD 020 232 ESMS
nVz 612 (MBH)-. 234: ESMS m(zg 952 (1 . g% ?

2.1a Synthesis of Compound 1

The compounds of Formula I are readily prepared by reaéﬁng the appropriate
spirocyclopropylcyclohexadienly analog (Compounds B) with the activated heterocyclic
compounds A using sodium hydride in N,B-dimethylformamide (DMF} or tetrahydrofuran
(THF). The resulting compound 28 is then converted to compound 29 by treatment with the
appropriate halo-acid, such as hydrochloric acid. Coupling with compound 29 by in situ

activation is used to produce compound 1, a compound of Formula I.



3.1 Synthesis Methodol ogy 72 EXAMPLE 3 NO2 EDC DMF 02N OH 02N A 1 "u) Ui

PCT/ US02/ 17210 NO2 CH2Cl2 OCOCI HH Bu C T Et3N CH2ClI 2 NO2 3. 1la $)an1§;he%$] 79

of Conp gThe conpounds of Fornula | are readily pr react

t he app?‘gg%i/%?gz spi rocycl opropyl cycl,ohexadi enly anal og-( rr%%(t}'rflang) W th
the activated heterocyclic corrpoun S A usi egirpSOdl um hydr| de in :

N, B- di met hyl f or faPsTE@mpoNRYs of Farawiakare PEngresAcceriimg @Sll"eé’sul ting
CONPOYL e A3

appr. ogrl a%ﬁ %ﬁgﬁhﬁ)&a!’c}le 1(534%%&%&)%&%6 gdr ocﬁi (p)?g?c sgliécf{é@%%ﬁ%sd gp]ééc“?ﬁvat ed as
t he Athbsx kil 1@ the 48, fiehlas 280uchoMDoRAAOSED 20d1FGHY, la&@ﬂﬁztéﬁ&ﬁbtfb&s

nitro

conpo
to pu

phenyl est er, and CQup| ed with conpound C to give conpound 239, a

B¥APoBtiondRATHICALORY her conpounds of Formula | are prepared accor ding

bl i shed
2.1b Synthesis of Compound A

To a solution of 5-pitro-2-carboxylic acid (0.83g, 4.0 mmol) in N, N-
dimethytformamide (60 mL) at 0 °C was added EDC (1.15 g, 6.0 mmol). The resulting
suspension was stirred at 0 °C for 45 min, by which time the EDC had completely dissolved.
4-Nitrophenol (0.83 g, 6.0 mmol) and DMAP (0.73 g, 6.0 mmol) were added and the |
resulting mixture stirred at ambient temperature. After 13 hours, the mixture was diluted
with ethyl acetate and washed with a 10% aqueous citric acid solution twice, followed by
water, and brine, then dried over Na;SQy, filtered and concentrated in vacuo. Purification of
the resultant residue by flash column chromatography on silica gel (7% ethyl acetate in
methylene chloride) afforded 1.02 g (78%) of A as a yellow solid: "H NMR (CDCL) § 9.0 (br
s, 1H), 8.2 (d, 2H), 7.8 (m, 2 H), 7.4 (d, 2 H), 7.3 (s, 1 H), 6.8 (s, 1 H).

2.1c Synthesis of Compound 28
To a solution of B (20 mg, 0.08 mmol) in N, N-dimethylformamide (1.0 mL) at
-40 °C was added a suspension of sodium hydride (4.0 mg, 0.1 mmol, 60% in oil) in N,N-

dimethylformamide (1.0 mL). The resulting mixture was allowed to warm to 0 °C slowly
(1.5 h), then cooled back to -40 °C. A (37 mg, 0.1 mmol) was added and the mixture allowed
to warm to 0 °C slowly (1.5 h) where it was kept for 20 min. The mixture was cooled to -30
°C, quenéhed with acetic acid (10 vL), stirred for 10 min, diluted with ethyl acetate, then
washed with water then brine. The organic iayer was separated and dried over MgSQ,,
filtered and concentrated in vacuo. Purification by flash column chromatography on silica
gel (50% to 100% ethy! acetate in methylene chloride) afforded 16.3 mg (43%) of 28 as a
slightly yellow solid: "H NMR (CDCls) & 11.3 (br s, 1 H), 9.4 (brs, 1 H), 7.4 (m, 2 H), 7.1 (5,
1H),695(s,1H),6.8(s,1H),44(s,2H),3.8(s,3H),3.8(m, 1H),2.6(s,3H),2.4(dd, 1
H), 1.4 (m, 1 H). ESMS m/z 490 (M - H}".

2.1d Synthesis of Compound 29 ‘
To a solution of 28 (50 mg, 0.103 mmol) in N,N-dimethylformamide (1.0 mL)

was treated with 1 mL of anhydrous hydrochloric acid (1.0 M in dioxane). The resuiting



procedures, which are nodified to nake additional anal ogs using procedures

well known to those skilled in-the art, such as reductions, oxi dbtiion&}s

addi ti ongQ tzgsemus extractions, evaporation, and purifi eatirose/i1321bb

Synt hesi s of Compound A To a solution of 5-nitro-2-carboxylic acid (0.83g,

4. o j , (1.15 g,
mgg \%tmn%z&l Swﬁe&i Fﬁﬁﬁ%tstgégg{nhs@ gﬁ&\%gsrmsn% F?Peg \6\%&8%?(; ‘mn, by which

t| ma thmfﬁ@éforhﬁﬂhemltﬁtgebsidﬁh l@sﬂhshm&lumzﬂei&ibmm@‘li}l or(@h&?»geg {5®%Q nmol ) and

DVAP wer e added d.th ulting. m xture stirred at
anbi erhﬂq/eﬁgélraa?@feem %tbﬁenqdﬂ%@ﬁ)e Sﬁ%rsa f@@a% I %wﬁt WiyeHowt hyl

I I d
by aPUR H RERSECRU B3 SRS ST (s, L, P8 2L TATS EEhcBos [eq T

vacuo HPw'8 i cHY 08 (00 HY, b ce5HY tmtmr BH)dZJS(QBB 1) a daOl mn1 aliromat ogr aphy
on silica gel (7% ethyl acetate in nethylene chl or|d afforde i.02 g
(789 BF A as a yellowsolid: "HNWR (CDCI3) S9.0 (br s, | H, 8.2 (d, 2
H, 7.8 (m 2 H), 74(d 2H) 7.3 (s, 1 H, 6.8 (s, 1 H. 3.1cSynthesis

of Conpoun T f B(20 ng, 0.08 mml) in
N, N- di et hd%f e &j Qhad's -40 C was added a suspension of sodi um

hydri de (4 0 Ny, Tda doltiioh ofﬁﬂf’@tilrﬁg(l]136ﬂr1ﬂ1d1\)1|ﬂ-anﬂydfat1§1hﬂeﬂ@ﬂdmrﬂhﬁﬂxc{ej(10 m).
Theresultlngmxture was allowed to warmto O Cslowy (1.5 h), then
0

5

cool ednbiatc79 5C-wrs adgdedd-ngro-phenytehlorpipsmpte (38 %@&T3afﬁ@09hﬁ>lllﬂ“i©ﬂlh5’e al | oned
T.

cool edelSidhe @70 bt mnlthy, PR Eoltind BTt b flovid 8 ho WG, o' L1 5 S

di | ut edlfied 2 howes, hiyd maaadeat s, plidedrin amnﬁﬁh mddhm«at@(smhg,m 73 ﬂ@ﬂoljﬂﬂ’ﬁs organi c
| ayer was _ separated and dried over filtered and concentrated in

vacuo.2ddgd iy oneparigen. pLhe qeaslﬁnwlw \YPﬁ Wé?@cﬁg RENBERR Srnpgratre o vegight 5006 t o

Sl ght Moy ot oo RTE AR Ao dh it Byl QY ROICDR) i ihelies 22 ) ©
7 4 (npyé@ s, separdted and edirddied Wit meflyylent dHjaride. Ehespmbindd ordamic (esh‘ac’fs H, 3.8

boo (viiedied o\ MEsOh BTG ron abiEd A e BB Cptiot bY Sty calymies, o of

Conpowwor%%ogagﬁy R %m&a a8y (@% %82% %&-tﬁm.m fr rﬁ@ég[@ﬁ@ bhioke N ibrdid®s yl for mami de

(1.0 reated with anhydrous hydrochloric acid (1.0 Min
di oxar(é)B%)'Blﬁé ag eshg]ﬁtlmgellos,cﬂodm: &Ell\MR(é)DGlf)aEdl Bo (aifeBt6 tehpbr &t ddel f or 30
mn, then concentrate F]{jol yent Purificatiaon of the resul i[l 519 resi due by

f1 ash KbISibr dn} Soai -6 &8 (@ I FDat §dm. dgdyst idm, 1 H), 4.5 (m,
(m, 2 H), 3.9 (s, 3 H), 3.4 (m, 5H),2.7(d,3H), 1.6 (s, 6 H), 1.4 (5, 9 H), 1.2 (m, 4 H), 0.9

(mm, 9 H).

In a similar manner the following compounds were prepared: '

220: 'HNMR (CDCly): § 11.4 (d, 1H), 8.7 (s, 1H), 8.4 (, dd, 1H), 8.1 (br s, 1H), 7.75 (d, 1H), 7.65 (s,
1H), 5.8 (brs, 2H), 4.7 (m, 1H), 4.5 (m, 2H), 4.2 (m, 1H), 3.9 (s, 3H), 3.4 (m, 1H), 3.0 (s, 2H), 2.75
(s, 3H), 2.65 (s, 3H). '

ESMS m/z 613 (M-H) .

222: 'HNMR (CDCl,): 6 10.3 (s, 1H), 8.7 (d, 2H), 8.4 (d, 1H), 8.1 (m, 1H), 7.7 (d, 2H), 7.6 (m, 1H),
6.9 (d, 2H), 4.9 (d, 1H), 4.7 (m, 1H), 4.5 (m, 3H), 3.95 (s, 3H), 3.85 (s, 3H) 3.6 (m, 1H), 3.4 (m, 1H),
3.1 (s, 3H), 2.7 (s, 3H), 2.3 (s, 3H).

ESMS m/z 745 (M-H)".

224: ESMS nvz 899 (M-HY.

229: ESMS m/z 598 (M-H)".

233: ESMS vz 816 (M-H).

235: ESMS m/z 913 (M-H).

8: ESMS m/z 856 (M-H)".



100% et hyl acetate in rret hyl ene chloride) afforded 50 ng (100% of 29 as a
H,

slightly yellow solid: "HNW (CDCI3) S 11.3 (br s, |

(s, 3H, 3.8 (m 1 H, 2.6 (s, 3 Hy» 2.4 (dd, 1 H, 1.
Synt hesi s of Conpound 239 To a suspension of 29 (24 ng, 0.05 mmol) in

9.4 (brls, “EE HBD:J
7.4 (M wd ddooshol (s, | H) 6.95 (s, I H, 6.8 (s, 1 "')4’12((,;’]1’]/6310(2?141% ¥8

met hyl ene chloride (5 m) at - 78C was added 4-nitrophenyl chloroformate (40
ng, 0.2 mmol ), and triethylamne (28 I, 0.2 muol). The reaction m xture was

al PREPM ot hfM-8)r oom t enperature, then concentrated in vacuo. The

resul tisg[gg resi due was washed with diet hyI ether, then dried over vacuumto

gi V&4 A m/zge} Mbi)'sol i d. Yel low solid 9 (19 ng, 0.029 mml) in was

di ssolved in. nethylene chloride (3 nl) and the amne C (20 ng, 0.029 mol) -
was added, followed by trie ﬁgéﬁ‘? (8 31, 0.06 nmol). The reaction was
ra

stirred for 16 hours then con
puBizfSyethelly Mdtlaalologhtr omat ogr aphy using silica gel and 40:1 nethyl ene
chl oride: methanol to give 12 ng (45%vyi el d) of 9

(CDC13): 8 9.9 (89, 1 7O(s, bb.ow. 7 (SN
111), 8.1 (br s, g}ﬂ)'msd T T o5 (s, 1M

ed in vacuo. The resulting residue was

as ayellowsolld 1H NWR
M), 8.3 (d,

4,75 1H),
4.55 (m 2H), 3.9°(m 411), 3.8 ¢ , 3.5 (m 98H. 5.0 (m 2H§,mz.;|)
(s, 3H), 2.5 (m 4H), 1.7 (m 2H), cﬁm 10H), a1.0 (m 2H). ESMS miz 1100

(MH In a simlar manner the foll ow ng conpounds were made: 238: 'H NWMR
(cbca3): S 10.3 (s, 1H, 8.7 (s, 114), 8.5 (m 1H), 8.4 (d, IH, 8.2 (br s,

1H), 7.7 (mM4H) cofe2 (m 1HMe 4. Bofdy 1H), 4.6 (Mm2H) co@e® (M 4H),

T

(m 2H), 3. AH, 3.2 (m L 2.9 (s, , 3He ESMB nfz 710
(M H) - 242€' R\ (Ot B Tror s, 1@5_0-9. AH), 8.6 (s, 1H),
8.4 (d, 1H), r s.. 1H), 1H), 7.5 (m 2 (m 1H)-, 4.7 (d,
1H), 4.5 (m 2H), 319 (s, 4H" LH, 3, 6 4 %‘él) 3.0
(m 5H), 2.6 (€ 311), 2.5 (m gBH) o%gkﬁ, . 2’ B5
WO 021096910 PCT/ US02/ 17210 75 “244: 'H (CDC13) : .6 (br ¥ 1H), 8.4
(d, 1H), 8.1 (m 1H), 7.7 (m 6H), 6.9 (m 2H), 4. 4.55 (m 2H),
4.1(m 2H), 3.9 (m 4H), 3.7 (m 12H), 3.5 (m 2H) 3.2 (m
3H), 3.1 (m 5H), 2.7 (s, 6H), 2.1 (m 2H), 1.5 (s MR
(CbC13): 6 9.9 (s, 111), 9.3 (br s, 1H, 8.1 (m 1 3H),ocqgell (m
2H), 4.8 (d, IH), 4.5 (m 2H), 3.95 (s, 3H), 3.8 .8 (m 1H), 3.7
(m 2H), 3.4 (m IH, 3.00(m 8H), 2.5 (m 2H),.1.5 (dd, 6H), 1.3 (s, 9H).

N NSO g Oy A TR

\ H H Bu | CHaCly
0 G

Me  co.Me
HN__ e
N/\/LLN/\/O\,/\O/\/O\/»\N S’S\/\I:JIU\O N
S H H B 0}@»«02
o) , 0
239

3.1a Symthesis of Compound 239

The compounds of Formula I are readily prepared by reacting the appropriate
spirocyclopropyleyclohexadienly analog (Compounds B) with the activated heterocyclic
compounds A using sodium hydride in N,B-dimethylformamide (DMF) or tetrahydrofuran
(THF). The resulting compound 28 is then converted to compound 29 by treatrnent with the

appropriate halo-acid, such as hydrochloric acid. Compound 29 activated as the 4-

72



250: 'H NVR (CDCI3): S 9.4 (s, 1H), 8.6 (s, 114), 8.3 (m IH), 8.1 |H}
7.9 (m 2H), 7.5 (m 7H), 7.1 (m 411), 4.8 (m 1H), 4.5 (m 2H), 4.3 UL /0%
(m 1H) , wo.@B9¢x9 3H), 4.85 (s, 3H), 4.7 (m 111), 3.4 (mcrhkdoza3id (m 4H),
2.7 (s, 2.2 (s, , 1.5 ( . 272: "HNWR (DMSO: 6 12.0 (m 1H),

3H), 3H, 1 s, 6Hp
8.8 . . . .6.9 2H), 4.85
(o, tioipndfeps Sy dngoydl q G cbpfpbiladiacdhpuor =) (1 o)
3.1 (Famek)L, 2.7 (s, 3H), 2.2 (m 2H), 1.4 (s, 6H). EXAMPLE4 Proliferation
Assays: The assay which was sel ected for neasuri n‘%at he biol ogical activity

of the cyt ot oxPhecenmperinds of Formaafarq prepirsh prcondas sepublishedi ne

proli I : S 4 enl htat | cel | ul ar
br ol EEbla WS e moliiRa 8 e ARMERNERNOBE LAY ol ea BB WA WA DC! ot o
of exhgestilkdiadicalrnhedies Rikdtlne] akidetiondhiddities paquiesudhdghikcions; epr oduci bl e
and can accommodate | arge nunbers of conpounds. Promyel ocytic | eukem a

cel | sSvappragen, apgpurifigatiolred in RPM nedia containing 10 % heat inactivated
fetal calf serum (FCS). On the day of the study, the cells were collected,
washed an %oncentrati on of 0.5 x 106 cells/m in RPM
cont ai ni né%@&ﬁg q’ : &d&cell suspensi on was added to 96 well plates.
Serial dilutiork a§dufionh of 5-adit@drBIRKYNE acldX0.88)] £0 Mms]) BeANV-conpounds wer e
made and 100 of. compounds were a de(]j)&ﬁer wel . Fi nal\l,é 10 | . of a 100

| of d
pGi / s iyifpgpanads 46Gad.) ab el wasradded EDGh-1he o-Brunel. TBe eestliiegbat ed for 24
h : i -

et Bl S ey 18 1UAES Bih, KyWAROD AR MPEDCRIdEh b SROE

| ogi sA-Nitrophemol €8.88; 6.0 thiriod)chrid DMAP L3 fyGid dinnel) imeeoadizdand ée as a function

of drug nolarity usi Prismsoftware to determne 1C50 val ugs. The
conpcfﬁﬁﬁg%mw SFGRAL B leatewwaﬁﬂgfehé\f@réﬁ PSS PANIETE 6 HEulHove  assay

of 1ok ehpticothiPMd Qachog Wit D omMgubtigleatiaabin SIAMRARAY rhRupllgye about 10

nM  Each of the patent applications, patents, pu cati ons, t her
publ iwiteq agtblenime ften dredtavendd; 30, fidttredraad cbocdntratediis vapex i Rurdaptiomof s herein

| na VR e i R Ge ki SistirBlhersrpins i o PRbiod fodasi6 15 pec 2805
PCT/ %&%&1@3@&%&3 aet?fg?déat 163 gRY):) 5PRGs Q%HH%%IM@BH mmkg@g@!wa%

i ndi viduall'y 1 ndi d to be~incorporate by reference. t he "present
i nvers, il 45y, Sagd,BeHp e 6oy 2 BHA7.4i(d, 2 Hef%ed &nddl), 6.8t (el Eeci fic enbodi nents

thereof, it should be understood by those skilled in the art that various
changes

3.1c Synthesis of Compound 28 _
To a solution of B (20 mg, 0.08 mmol) in N,N-dimethylformamide (1.0 mL) at
-40 °C was added a suspension of sodium hydride (4.0 mg, 0.1 mmol, 60% in oil) in N,N-

dimethylformamide (1.0 mL). The resulting mixture was allowed to warm to 0 °C slowly
(1.5 h), then cooled back to -40 °C. A (37 mg, 0.1 mmol) was added and the mixture allowed
to warm to 0 °C slowly (1.5 h) where it was kept for 20 min. The mixture was cocled to -30
°C, quenched with acetic acid (10 vL), stirred for 10 min, diluted with ethyl acetate, then
waéhed with water then brine. The organic layer was separated and dried over MgSQO,,
filtered and concenﬁated in vacuo. .Puriﬁcation by flash column chromatography on silica
gel (50% to 100% ethyl acetate in methylene chloride) afforded 16.3 mg (43%) of 28 as a
slightly yellow solid: "H NMR (CDCl3) 8 11.3 (brs, 1 H), 9.4 (brs, 1 H), 7.4 (m, 2 H), 7.1 (s,
1H),695(s,1H),6.8(s,1H),44(s,2H),3.8(s,3H),3.8(m,1H),2.6((s,3H),2.4(dd, 1
H), 1.4 (m, 1 H). ESMS m/z 490 (M - H).



may be made and equival ents may be substituted w thout departing fromthe
true spirit and scope of the invention and the appended clains. In 75 DE7 g05
addi ti ogyo fBGYgoge0di fications may be nmde to adapt a partyg %r nShiuation,

material, conposition of matter, progess, process step or eps, to the
obj ective, spirit and scope of the present invention. All such nodi fications
are intendéd t f ope of the clains appended hereto. i 5 EC

2005 77 WHAT IS erein
X and Z are nerrngr?Igl epengj(gt Iﬂ@ el ect egl);}??)vm %l&%&ﬁ%%%mv\her ein R23

i s a wasbested elithcht mdl dfranhyddous hipdrothlotieacid (1 ﬂr}ﬂunbdidxhﬂé)ed“lﬂlrksliIUng
substltut ed or unsubsti tuted heterog] Eélm and acyl; Ris CQRCH3 R2 is H, or
| 111}

subst FRlUEFHWaS StHF&q.Pééﬁbﬂ AP IARYC Rben soncepiratsdof seiveldt ed from (=0)

ansubti e Sk Ehding PR TS SRR PR B R A P s

C( O RL&P®AZthyl Gltda)taih ﬂlﬁﬂl),&t@)dﬂ%rizﬂﬂ kﬂbrcﬁd@))(ﬂig ﬂl(]B%))c(fGBJa%)a?sth(lpyélltvalZRlz
and Si R12R13R14, in ' rs i ndependent I y
sel ecteltd: { HAWIR (C}%@b)s@ H ét{%ls dthri’s‘h%ﬁi 7( Hﬂe—{i“ éflﬂk% H) dddstl Hgtﬁe%ls G

R2anD ISR TR A TR g LA 2 AN B a5

optiomyl Iy joined to forma substituted or unsubstitut ed heterocycl oal kyl
ring systemhaving from4 to 6 nenbers, optionally containing two or nore
het er oat ons, and one or nore of R12, R13 and R14 optionally conprises an
enzymatlcaBﬂy ynthesie 266 23R4 and R5 are nenbers |ndependently sel ected

fromH, substityted or unu l t ed .subst it ut or, tituted
aryl, substitut 318 WWWBS@&%@%QI@F%Q%II] m"?&ﬂ%‘f“’r? pride g{lmb dbsti t ut ed
het er pgacok paddael 4-Habsten] iR formate (40 mg, 0.2 mmol), and triethylamine (28 pl,

0.2 mmeol). The reaction mixture was allowed to warm to room temperature, then

concentrated in vacuo. The resulting residue was washed with diethyl ether, then dried over
vacuurm to give 9 as a yellow solid. Yellow solid 9 (19 mg, 0.029 mmol) in was dissolved in
methylene chloride (3 ml) and the amine C (20 mg, 0.029 mmol) was added, followed by
triethylamine (8.3 ul, 0.06 mmol). The reaction was stirred for 16 hours then concentrated in
vacuo. The resulting residue was purified by flash chromatography using silica gel and 40:1
methylene chloride:methanol to give 12 mg (45% yield) of 239 as a yellow solid: 'H NMR
(CDC13): 6 9.9 (s, 1H), 9.7 (s, 1H), 8.7 (s, II:I), 8.4 (dd, 1H), 8.3 (d, 1H), 8.1 (br s, IH),
7.75(d, 1H), 7.65 (s, 1H), 6.7{m, 2H), 4.75 (m, 1H), 4.55 (m, 2H), 3.9 (m, 4H), 3.8 (m, 4H},
3.5 (m, 18H), 3.0 (m, 2H), 2.7 (s, 3H), 2.5 (m, 4H), 1.7 (m, 2H}, 1.4 (m, 10H), 1.0 (m, 2H).
ESMS m/z 1100 (M-H).

In a similar manner the followmg compounds were made:

238: "H NMR (CDCL): & 10.3 (s, 1H), 8.7 (s, H), 8.5 (m, 1H), 8.4 (d, 1H),
8.2 (br s, 1H), 7.7 (mn, 4H), 7.2 (m, 1H), 4.8 (m, 1H), 4.6 (m, 2H), 3.9 (m, 4H), 3.7 (m, 2H),
3.4 (m, 1H), 3.2 (m, 2H), 2.9 (s, 3H), 2.5 (s, 3H). -

ESMS m/z 710 (M-H)"

242: "H NMR (CDCL): § 9.7 (br s, 1H), 9.0 (br s, 1H), 8.6 (s, 1H), 8.4 (d,
1H), 8.1 (brs, 1H), 7.7 (m, 1H), 7.5 (m, 1H), 7.4 (m, 1H), 4.7 (d, 1H), 4.5 (m, 2H), 3.9 (s,
4H), 3.8 (m, 1H), 3.6 (m, 1H), 3.4 (m, 1H), 3.0 (m, 5H), 2.6 (s, 3H), 2.5 (m, 2H), 1.5 (m, 9H),
1.4 (m, 6H).



NR15R16, NC(O) R15, OC(O NR15R16, OC(O OR15, C(O R15, and OR15 wherein
R15and Rl6are i ndependently selected fromH, substituted or unsubstl'ltguir’%@d/g
al kyl , wubetdstsaved or unsubstituted heteroal kyl, substit ylcgd:®b17210
unsubstituted aryl, substituted or wasubstitut ed het eroaryl, substituted or

KEZ‘#E.S? Riband B4 o NRIR R aﬁgﬂéb“ i %gggkggmmwﬁﬁb i
bt ok Bdmar gty GRS Fed e (e, 3 Kb 1
Unsub3 ittt HetrerBoy éildanif). 27y Gls2ddm. REVi hg (&P 4 to 6 rrenbers

optionally containing two or nore heteroatons; R6 is a single bond V\/mch S
ei ther present 248: dBENMR §0DOM)eH9 Pr(e sk, 9BE(bas;d}B?8&r(m 1 Tednt, 6Hhor m a
cycl opi gy by}, I4I”Eg(d 2Ry, £ (s2195,3:96 (sOBH), G185 (s03MEd . § (InSHIM 3ch@h, ey ring

W t h r€ep ),1255 @l 23y 11N 8L 1.2 (s, SR conpound according to claim1,
V\/neredl%’rllwlgg |sQIcI)1t her thgnrrll CF)E‘: ( epcom()ound accordi ng to claim1, wherein

said | eaving gr § rom & all I sul f onyl
d aryl éi ﬁﬁg him I@Jﬁ% H%é d |
R L T
6. A 48nbv éH&L Ka{mnt) B¢t @or i dridm, Hﬁ)m’h@r(%%ﬁi)ﬂ@ ® 3tadd @ &k nenbers
|ndependently selected fromO0, S and NR23 wherein R23 is a nenber sel ected

L rom H, , ;}l;ﬁbst i %rxzedrﬁhmsmhmm ﬁugéo (@, km)iig 8${hb$,t]JH)u86c(nqr11~Il),£i?s9lng i It Et led
et er3[@), Kyl (m, 381, @6 Yin, 2R), 4.85 {4, 1HYLEY (thyl Y] 405 (n /IR SIE (owit ewer, al kyl, or
A O Ry, whe@eist)RB1i(s), 8H), BMReBHs 2.2 ¢he dnh o NeRiR10 and 5%3 i n which

EXAMPLE 4
Proliferation Assays:

The assay which was selected for measuring the biological activity of the
cytotoxic compounds is the well established *H-thymidine proliferation assay. Thisisa
convenient method for quantitating cellular proliferation as it evaluates DNA synthesis by
measuring the incorporation of exogenous radiolabeled *H-thymidine. This assay is highly
reproducible and can accommodate large numbers of compounds.

Promyelocytic leukemia cells, HL-60, were cultured in RPMI media
containing 10 % heat inactivated fetal calf serum (FCS). On the day of the study, the cells
were collected, washed and resuspended at a concentration of 0.5 x 10° cells/ml in RPMI
containing 10% FCS. 100 ?1 of cell suspension was added to 96 well plates. Serial dilutions
(3-fold increments) of doxorubicin or test compounds were made and 100 pl of compounds
were added per well. Finally 10 p! of a 100 nCi/ml *H-thymidine was added per well and the
plates were incubated for 24 hours. The plates were harvested using a 96 well Harvester
(Packard Instruments) and counted on a Packard Top Count counter. Four parameter logistic
curves were fitted to the *H-thymidine incorporation as a function of drug molarity using
Prism software to determine ICsy values.

The compounds of the invention generally have an 1Csy value in the above
assay of from about 1 pM to about 100 nM, preferably from about 10 pM to about 10 nM.

Each of the patent applications, patents, publications, and other published
documents mentioned or referred to in this specification is herein incorporated by reference

in its entirety, to the same extent as if each individual patent application, patent, publication,



R9, and R10 are menber s i ndependently selected fromH, substituted or R2 is

‘CH3; unsubstituted al kyl and substituted or unsubstituted heteroalk yﬁﬂgﬁqmg

is a nmeph cted from (=0, and OR 1, wherein R 1 i er selecte
Hpopded S ATRIRED: ¢ ot ed

fromH, substituted or unsubstituteq al kyl, substituted

het er oal kyl , acyl, C(O R12R13, 'C(%M 12, C O)INR 2R13, C(O OR 12,.

P( O (aarkethier puldisbpdidrawrant veasspstiReai grhipdividuaily ipgicated f be inomoraiedl R14 are
nean;%ﬁ'nde'endently selected fromH 1 S JE 7?7005 79 substituted or
unsubst Ut & " al kyl, "substituted or unsubstituted heteroailryl and

substituted or wWhSWsd prestingthveatiyh hashehelescBed vﬁ&dra?éramgettme?ewﬂdw t he
nitrogen atomto which they are attached are optionally joined to forma

subs tembedidenss thereafbis shauld be undaraipeé Pr tanseiskilled iim theart thehyaripagichgndefom 4 t o
6 tj onal | t ai nj : . d . -
or RIS B mSR R iV BT B Beltio el PO Bl ABRE 2R By o

gr oUReopftdo ARl inven@éaiteiie @pferded @ReMIC I hddisen, o8 bdigndibnsThBshd t ut ed or

unsubstituted alkyl, substituted or unsubstituted aryl, substituted or
uns ubmsadettoréept atpariequdarsyiuatien bratenalt eampasitignsefaatior pregesscreeess piep el kyl |

ner Sisbahe it S PidaebBRACAR el kehdon. A b BpA e o

unsubififehded ©he vakHif Yhe scdP® of thHelfths@bpetitedbstdts.ut ed heteroal i cyl,
substituted or wunsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted heterocycl oal kyl and substituted or
unsubstituted peptidyl, wherein Rl5and R16 together with the nitrogen atom
to which they are attached are optionally joined to forma substituted or
unsubstituted heterocycloallryl ring system having from4 to 6 nenbers,
optionally containing two or nore heteroatons; R6 is a single bond which is
ei ther present or absent and when present R6 and R7 are joined to forma
cycl opropyl ring; and



R7 is CH2-X1 or -CH2-joined in said cyclopropyl ring wthiR6 , wherein X1
is a leaving group. 7. The conpound according to claim6, wherein R ai“r’SJ 605
CO CH3, and R2 is CH3. 8. The conpound according to, claim7, wherein Rzgﬁ
and RS are nenbers independently selected fromH, hal ogen, NH,,
Q(CH,),N(Me), and NO,. 9. The conpoundraccording to claim1l, wherein at
| east one of R4 and R5 is other than a nenber selected fromH and OCH3. 10.
A conpound having the structure: LduD 80 wherein X and Z are nenbers
i ndependeMHATISIHAMEDISm 0, S and NR23 wherein R223 is a nenber sel ected
fromH, substituted or unsubstituted al kyl, substituted or unsubstituted
het er oal kyl , and1tacyl A ciipdund hhvirgulasétiuttuteed or unsubstituted | ower al kyl, or
C(O R8, wherein R8 is a nenber selected from NRORL1O and OR9, in which R9,
and R10 are nenbers independently selected fromH, substituted or
unsubstituted al kyl and subs® tuted or unsubstituted heteroal kyl; R2is H,
or substituted or unsubstituted | gyer alkyl; R3 is a nenber selected from
(=0), and OR 1, wherein Rl 1/sa nmenber selected fromH, substituted or
unsubstituted al kyl, substifjutefd or unsubstituted heteroal kyl, acyl,
, R CQOOR 12, P(O(OR12)2, ~C(O) CHRI2R12
and Si R 2R13R14, in which R1% : R 4 are nenbers independently
selected fromH, substi trited nsybstituted al kyl, substituted or
unsubstituted heteroallcyl and RstPt ut ed or Rinsubsti tut ed aryl, wherein
R 22 and R13 together with the nitP'oge ‘/ whi ch they are attached are
optionally joined to forma substi d k ungubsti tuted heterocycl oal kyl
ring system having from4 to 6 ngfrber pgnal ly containing two or nore
het er oat ons, and one or nore of R12, ng, andRR14 optionally conprises an
enzymat i c#¢9inc| eaveabl e group:
X and Z are members independently selected from (0, S and NR 23
wherein
R#is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;

3

R'is CO,CHj
R?is H, or substituted or unsubstituted lower alkyl;
R%is a member selected from (=0), and OR",wherein
R'"is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, acyl C(O)R"R™,
C(O)OR ™, C{(OINR "R, C(O)OR ™ P(O)(OR?),,

C{O)CHR*R"and SIR?R"™R™,
in which

R' R"™, andR'" are members independently selected from H,
substituled or unsubstituted alkyl, substituted or unsubstituied
heteroalkyl and substituted or unsubstituted
aryl, wherein R'?and R"together with the nitrogen atom
to
which they are attached are optionally joined fo form a
substituted or unsubstituted heterocycloalkyl ring system having
from 4 to 6 members, optionally containing two or
more heteroatoms, and one or more of R'?,R" and R™

optionally comprises an enzymatically cleaveable group;

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,,

NR'R' NC(O)R", OC(O)NR'R™, OC(0)OR", C(O)R™, and OR®

wherein
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 peptidyt, wherein R" and R'® together with the
nitrogen atom to which they are attached are optionally joined to



R4 and R5 are nenbers independently selected fromH, substituted or
unsubstituted ailryi, substituted or unsubstituted aryl, substitutedor,,.
unsubstituted heteroaryl, substituted or unsubstituted heterocycl oal if{(?yziﬂfﬁ
hal ogen, NO,, NRL5R16, NC(O) R15, OC(O) NR15R16, OC(O) ORl5, C(O) R15, and OR15
wherein R15 and R16 are independently selected fromH, substituted or
unsubstituted alkyl, substituted or unddbstituted heteroal kyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted heterocycl oal kyl and substituted or
unsubstituted peptidyl, wher & 2RvBstHyed mgistpgitadictaipeyRlopyl g 788en at om
to which they are attached af®inggtanohi § yembmadtionm!ly Coftanwedypet Mot ed or
unsubstitut ed heterocycl oal kidterpitprgysisystem having from4 to 6 nmenbers,
optional |y cont ai nRhigatingledondrhieh iskagltes prssenbersbseRBandsvien piasgit & bohB shi ch i s
ei ther present or absenjoirmddofven: predgentyl R6gaaad R7 are joined to forma
cycl opropyl ring; RhidCRz-X'srCEH.-Ydined in-98H, eyjctipred | iing sdthdr Eybtrepr opyl ring
with R e wherein X1 isXaislelamingzguoup, wherein at |east one of R4, R5, RI15
and R16 conprises a cleaveable disulfide group. 4 DEC ( 81 wherein 1 1 . A
conpound havi ng the stk esmepouXd anmbrdinatceec lmnherieréinde pententdnyCiel ect ed
fromO, S and NR23 wherein R223 is a nenber selected fromH, substituted or
unsubstituted al kyl.,, sUhsiontpoteichecarnrdinneuwhehil whcech ked kadad gylp isamtknaey| ; R
IS H suesdickitontlaide, baisgds hikl vhiohyl maeitylallkyll. or C(O R8, wherein R8 is a
menber selected from NROR1O and ORI, in which R9, and R10 are nenbers

i ndependent |y sel ett ed Thevadgousibbsdrditgiioethira B, wind Bsd lebwhegoat kI oamid
substituted or unsubstituted heteroalkyl; R is H or substituted or
unsubstituted | owes. al Kyhk;colBouns agcorighetiaifel, aaéed FF s@r,(=0), and OR 1, .
wherein R11 is a nenber selected fromH, substituted or unsubstituted al kyl,

6. A compound having the structure:

R4
®
X z ~\;5
wherein
X and Z are members independently selected from O, S and NR?
wherein

R* is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R' is H, substituted or unsubstituted lower alkyt, or C(O)R?, wherein R® is a
member selected from NR’R'Y and OR?,
in which
R®, and R'? are members independently selected from H, substituted or
unsubstituted alkyl and substituted or unsubstituted heteroalkyl,
R? is CHy;
R? is a member selected from (=0), and OR'', wherein
-R'"is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, acyl, C(O)R"*R",
C(O)OR "%, C(O)NR'"R", C(OYOR "2, P(O)(OR '),
C(O)CHR"R™and SIR™R"R™, *
in which
- R'2 R and R' are members independently selected from H,



substituted or unsubstituted heteroal kyl, aryl, C(OR 2R17, C(OOR 12,
C(O NR122R13 C(O OR 12, P(O(OR122)2, C(O'CHR12Rt2 -and Si R12R13R14, in
Whi ch R12, R13, and R14 are nenbers independently selected fromH, 15 DFE
substi t ut ed or unsubstituted al kyl, substituted or wunsubstituted

het er oal kyl and substituted or unsubstitut ed aryl, wherein R12 and R13
together with the nitrogen atomto whicl9hey are attached are optionally
joined to forma substituted or unsubstituted heterocycloal kyl ring system
having from4 to 6 nenbers, optionally containing two or nore heteroatons,
and one or nore of R 2 R13, and Rléubstptddanahinpsitorprlisésubniteagymatical ly
cl eaveabl e group; R4 and R5 are nemhebgitindegendan! iy solireked: ikt ed
substituted or unsubstituted al kyky|SHRsdih RUtSd FOF touematbsti fat@gogn om to
substituted or unsubstituted het ewehmheya%mtché@&eé Qbpall aQe&fotfahﬁg

het erocycl oal kyl, hal ogen, NO,, NR}SRIG] NCLOLR: D gﬁ(e Q,OR15,

Q(ORI5, and, CR5 wherein RI5 an 8‘1%94 éo SRRDAENL n§ 8 &t%‘imort%“ol"
substituted or unsubstituted al kywOEel ééét dane%n and R

het er oal kyl , substitut ed or u
unsubst i t ut ed het er ar 15? 4? } Comr?é %S’ atn %Emga:ﬁ et geaveablf% %éﬁ and
substituted or f %ﬁ‘eﬁ glﬁaé P?'L?Elét Eﬁ m 5N 0
together with t he n| tro g 8 oY St{t‘fi Bst“lt‘ﬁ?: %' F% 56' Jt)
joined to forma substi {8y ISUl?.ng]LPSSqZI i“fE “‘F?@t‘é%%c% 06 3\& em
having from4 to 6 nenmbeNg’REpEC@RI) @rccxmmrar"wrcgp(t@nm? cr(rorFé5 alnatoar’soatorrs
R6 is a single bond"{#iFEh JS e ther present or absent and when pr esent R6
and R are joined to f oRmead By‘aropesydently selectam fomrli sibeplesr gpsubstituted
-CH,-joined in said cyclopr ops'lrylr Nbgtltv&ﬁetj o e bsiiieteé ngferoxiicyl, substitwied ping
group, wherein at |east one ofnsREstRBed RYb sghstitureor sopphstiviss: heraoargh
substituted or unsubstituted heter ocycloalkyl and substituted or
unsubstituted peptidyl, wherein R'>and 16 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
hetercatoms;
R? iz 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 cyclopropy! ring withiR® , wherein
X' is a leaving group.

20503

7. The compound according to claim 6, wherein R' is CO,CHs, and R? is CH,.

8. The compound according to claim 7, wherein R* and R® are membe:s
independently selected from H, halogen, NH,, O(CH'})'JN(IVIB)j and NO,.

9. The compound according to claim 1, wherein at least one of R* and R® is
other than a member selected from H and OCHj.

[0. - A compound having the structure:




R31-N-N~R X5 132 ICl Y wherein R30 is a nenber selected fromH,
substituted or unsubstituted alkyl and substituted or unsubstituted
heteroal kyl ; R31 and R32 are nenbers independently sel ected from H¥ SEC 7005
substituted or wunsubstituted al kyl, substituted or unsubstituted

het er oal kyl , substituted or unsubstltut ed aryl and substituted or
unsubstituted heteroaryl, or R31 and R¥ together are: R33 R34 wherein R33
and R34 are nenbers independently selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl, substituted
or unsubst herced aryI and substituted or unsubstituted het eroaryl R35 is a
nmenber sel ect ed f Xomd Subsnértbareiddapendentussitied Gowd, §l g NR™ subst i t ut ed or
unsubsti tut ed het ehoalikyl and NR36 wherein R36 is a nenber selected fromH,
substituted or unsubstiR%tsadnabkyiclecan dosihstbstiuteddr onsubnisudasdlktut ed

het eroal kyl ; and X5 is O or dNatidied ei unsBRBTirits] letereatbdr agiedcglct ed from H,
substituted or unsbsHi ubttigeddrkibubstamed Bubsiliyl,wr edoRe, whauhgiit ut ed

het eroal kyl . 12. The conpetHIdeldagePfreinMNRRY GldairA 11, wherein at | east one of
R31, R32 R33 and R34vhidrs substituted with a nmenber selected fromtargeti ng
agents and detectabl e |gbelsr'aRtidA@) indkFenddE seRRPMAE HRCORECIAg t0 claim

12, wherein said targeting atg@mstlfu%daam Qnd € 1ERABPHAG b ARGRN He@alko1;cl ai m
1, wherein at |easg2 IQ@ﬁOt”E%HR%t uie] r;{g,pg[ |.R5, R15 and R16 conprises

a targeting agent wgr, g detect @} F’ 2 anti body. R5 is: 83
15. The conpound accoriymgaﬁ)en Al ﬁﬁbasy 6515 U%g%o%igsg Sgl%éwqg%ent is an
it oalkytY O)RPR!

16. The conpound accordi ng ts%bsq ﬁ!z&"& NS
C(O)OR "%, C(O)NRR”, C(O)OR ‘_2 P(Q)(OR")Z,
C(O)CHR?R"?and SIR™ZR™R™,
in which

R'? R" and R'" are members independently selected from H,
substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl and substituted or unsubstituted
aryl, wherein R'? and R'? together with the nitrogen atom to
which they are attached are optionally joined to form a
substituted or unsubstituted heterocycloalky! ring system
having from 4 to 6 members, optionally containing two or
more hetercatoms, and one or more of R' R'®, and R
opticnally comprises an enzymatically cleaveable group;

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,,
NR™R™ NC(O)R'™, OC(OINR™R™ OC(0)OR'™, C(OIR', and OR®

wherein
R'" and R'® are independently selected from H, substituted or unsubstituted

alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryt,
substituted or unsubstituled heterocycloalkyl and substituted or
unsubstituted peptidyl, wherein R'* andiR"® together with the
nitrogen aiom 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 mare
hieteroatoms;

R® is a single bond which is either present or absent and when present R® and R’ are
jomed to form a cyclopsopyl ring; and

R”is CHy-X' or -CHa-joined in said cyclopropy! ring with R & wherein
X'isa leaving group,

wherein at least one of R*, R®, R** and R'® comprises a cleaveable disulfide group.



H3C , C02CH3 HN R110 V and VI 17. The conpound according to claim7, wherein
Xis Q and Zis O 18. The conpound according to claim1, wherein a nember
selected fromR4 and wherein X2 and Z' are nenbers independently sel ected
from0, S and NR23. R17 and R18 are nenbers independently sel ected ﬂwomwﬁ
substituted or wunsubstituted al kyl, substituted or unsubstituted

het eroal kyl, substituted or unsubstituté8 aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocycl oal kyl,

hal ogen, N2, NR19R2Q NC(O)R19 OC(O NR19, OC(O OR19, C(OR19, OR19
wherein RL19 and R2Ul-ar eAicadependening jheseleieteed from substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl, substituted
or unsubstituted aryl, substitut,ed or unsubstituted heteroaryl, substituted
or unsubstituted heterocycloal kyl, substituted.or unsubstituted peptidyl,
wherein R19 and R20 together wt e nitrogen atomto which they are
attached are optionally joinegpo florma substituted or unsubstituted

het erocycl oal kyl ring system haviAgHrom4 to 6 nmenbers, optionally
containing two or nore heteroaf gns) +®ne or nore menbers selected from
R 9 and R20 conprise a cl ep¥edahhe urou-. 2095 84 19. The conpound according
to claim 18, wherein when Z' is N ™o R17 an ‘R18 are not H, and RL7 is

not NH2. 20. The conpound accordlng t , erein X2 is 0; and Z' is
a 2 nenber selected fromO and NR23 ou d having the structure:

wherein

X and Z are members independently selected from O, S and NR*

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

substituted or unsubstituted hetercalkyl, and acyl;
R is H, substituted or unsubstituted lower alkyl, or C(O)R8 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 heteroalkyi;
R? is H, or substituted or unsubstituted lower alkyl;
R’isa membet selected from (=0), and OR'", wherein
R' is a member selected from H, substituted or unsubstituted allkyl,
substituted or unsubstituted heteroalkyl, acyl, C(O)R'*R",
C(0)OR 2, C(O)NR"'R", C(O)OR %, P(OVOR?),,
C(O)CHR™R"and SiR™R"R™,
in which
R'? R" and R'* are members independently selected from H,
substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl and substituted or unsubstituted
aryl, 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 one or more of R'> R"? and R'*
optionaily comprises an enzymatically cleaveable group;

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,,
NR'R' NC(O)R™, OC(O)NRPR™, OC(0)OR"™, C(O)R™, and OR®

wherein
R" and R are independently selected from H, substituted or unsubstituted

alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted hetercaryl,
substituted or unsubstituted heterocycloalky! and substituted or



wherein X and Z are nenbers independently selected fromO, S and NR23 .
wherein R23 is a nenber selected fromH, substituted or unsubstiTtguj.grQ,d al kyl,
substituted or unsubstituted heteroal kyl, and acyl; Rl is H, subst{#ulléd or
unsubstituted | ower alkyl, or C(OR3, wherein R8 is a nmenber selected from
NROR70 and OR9, in which R9, and R10 are nenbers independently selected from
H, substituted or unsubstituted al kyl &tfd substituted or unsubstituted
heteroal kyl; R2 is H, or substituted or unsubstituted |ower alkyl; R3 is
OR'; R and R5 are nenbers independently se|ected fr.om substituted or
unsubstituted al kyl, substi tﬁt‘gg’swﬁeﬁﬁgﬂ é’Li 1ﬁ’t‘eébllt{ala ‘11!‘_']6555’5% 't “i‘ﬁ"ﬂb Cor
unsubstituted heteroaryl, suB&i9EEneian BB AlAcae” HECEIO ¥ IHRTI! |
hal ogen, NO2, NRL5R16, NC(O) Ram: a gxbeeyiakesmesbstiit O ersyclefi) Mssysisid ORL5
wherein R15 and R 16 .are i nd8pengBat|4yo § 81cEbeERPBHIYHONE{yE Powr 88 r
unsubstituted al kyl, substit betewawmsunsubstituted heteroal kyl, substituted
or unsubstituted aRylsasinglsitond whest isorthermsagts bi abgeréand WetnareanyR’ and fHsts t ut ed
or unsubstituted het er opyiysl odbky b caeidpropylbsigi énst ed or unsubstituted
peptidyl, wherein Rlisaiti- 'R d6CH,oigetehér sad tyvldmhepyirhgogenk dtvowmreio whi ch t hey
are attached are optioixald ylepoinggebupp form a substituted or unsubstituted
het er ocycl oal kyl rivgciaysitammrayrRhg’ fRldomdR't@ntprizenrbers, optionally
containing two or nore heteroatons; R6 is a3ingle bond which is either
present or absent and when present R6 and 7 are joined,to forma
cyclopropyl ring; and R7 is CH7-X or -CH, yoi neg3n sai-d<cycl opropyl ring
with R6, wherein 85 X1 is a |eavi ngrgkeup, whegrei nSRL' is*a peptidyl noiety
having the structure: ...... “ (L) g+Al- - e~{lAAe+1li (L2) X3 v wherein
R O O
wherein
R* is a member selected from H, substituted or unsubstituted alkyl and
substituted or unsubstituted heteroalkyl,
R*' and R* are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted aryl and substituted or unsubstituted
heteroaryl, or R* and R** together are:

R33

=<

R34
wherein

R* and R™ are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroaikyl,
substituted or unsubstituted aryl and substituted or unsubstituted
heteroaryl,

R** is a member selected from substituted or unsubstituted alky!,
substituted or unsubstituted heteroalkyl and NR®

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

and substituted or unsubstituted heteroalkyl; and

X’ is O or NR¥ _

wherein R* is 2 member sclected from H, substituted or unsubstituted alky!
and substituted or unsubstituted heteroalkyl.

12, The compound according to claim 11, wherein at least one of R* R¥ R**and R*
is substituted with a2 member selected from targeting agents and detectable labels.

13.  The compound according to claim 12, wherein said targeting agent is an
antibody.

14, The compound according to claim 1, wherein at least one member selected
from RY, R®, R and R'® comprises a targeting agent or a detectable Jabel,



X is a nenber selected fromprotected or unprotected reactive functional

“groups, detectable |abels and targeting agents; L' is a |inker select frqm
substituted or unsubstituted al kyl and substituted or unsubstitute d*# 2305
het er oal kyl groups; AA , AAb and AAb, 1 are menber s i ndependentl|y selected
fromnatural and wunnatural a-am no aC| L2 is a linker selected from

substituted or unsubstituted al kyl and ubstltuted or unsubstituted

het eroal kyl groups; q and v are i ntegers independently selected fromO and
1; and b is an i nt ege Q cor di to claim
21 “Wherainat | bkt ot eambY Sisfdn GG [EnT R AR AR el
poly(etﬁ3 8ﬁ% glycol) noi ety. 23. The conpound according to cIa|n121

wherein said peptijdyl Q..wherein R2' and
R22 are nenbers |&r1(§depler71{?fJ E {,’P‘?Z Cw?mg%][#%ﬁﬁuf av”%ﬁ%ﬁﬁ% ed or unsubstituted
al kyl, substituted orqgnsubstituted heteroalkyl subsﬁltuted or

unsubst i t ut ed aryl, substijog:ed or unsubstituted hetero rylcogubstituted or
unsubstituted hetero feting agents; RI12
and R25 are nenbers in uted or
unsubstituted | ower al am no acid side chain, { Al , and
targeting agents; rHo ig aniinteger fromO to 20. 24 2

according to claim 21, } i i
conpound havi ng the structune
i ndependently selected fro NS 3 i i ected
fromH, substituted or unsdbstlﬁuteo i ' ut ed
het eroal kyl, and acyl; R 1 is H,

or C(OR8, wherein RB is a \r;errber seI ected from NROR10 and O?%I

17.  The compound according to claim 7, wherein X is O; and Z is O.

18. The compound according to claim 1, wherein a member selected from R? and
R’ is:

R18
wherein

X2 and 7' are members independently selected from O, S and NR*

R7 and R'® are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocycloalkyl,
halogen, NO;, NRVR™, NC(O)R'"?, OC(O)NR®, OC(O)OR",
C(O)R”,0R"

wherein
R'? and R* are independently selected from substituted or

unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted peptidyl,
wherein R' and R?® together with the nitrogen atom to
which they are attached are optionally joined to form a
substituted or unsubstituted heterocycloallky! ring system
having from 4 to 6 members, optionally containing two cr
maore heteroatoms, and one or more members selected
from R'* and R* comprise a cleaveable group.



in which RO, and R10 are nenbers independently selected fromH, substituted
or unsubstituted al kyl and substituted or unsubstituted heteroal kyl 5 :R2Z05
is H or substituted or unsubstituted |ower alkyl; R3 is a nmenber sel ected
from (=0, and OR', wherein R' is a nmenber selected fromH, substituted or
unsubstituted al kyl, substituted or urgubstituted heteroal kyl, acyl,
C(ORI2R13, C(OOR 12, C(ONR122R13, C(OOR 12, P(O(OR 2)2, C(OCHR12Rt2
and Si RI2ZRt 3R14, in which R12, R J, and Rl are nenbers independently
sel ected fromH, 18ubsThé ubrepowrd amesuliss totaldimd! SaMingtein shbs ' istNHe botbr
unsubst R lardR'Aetearab &l; lapt Rihig netMids.i t ut ed or unsubstituted aryl, wherein
R12 and R13 together with the nitrogen atomto which they are attached are
optional |y joined2@.o f Shercempsurtisidcbutireptomiaimnubserdinikées Petmdot)is! oal kyl
ring syst2mentevisetpctedfrom @ end Nihbers, optional |y containing two or nore
het eroat ons, and one or nore of R122, R13, and R4 optionally conprises an
enzymatical Iy cl egyeabl e gcoupoudd HhvRRdndSr@h@emenbers i ndependent |y
selected fromH, substituted or unsubstituted alkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubsti tuted heterocycl oal kylg2z hal ogen, NO2, NRL5R16, NC(O) R15,
OC( O) NR75R16, OC(0O) OR15, C(O) Ry5, ggd OR' wherein R15 and R16 are
i ndependently selected fromH, /supStituted or unsubstituted alkyl,
substituted or unsubstitutedyfpet efoagl kyl, substituted or wunsubstituted
aryl, substituted or unsubsti tﬁﬁet eépar yl, substituted or unsubstituted
7, Ak p

het erocycl oal kyl and substi t utf ubstituted peptidyl, wherein RL5 and
R16 together with the nitRPeye om 80 which they are attached are
optionally joined to 2 a 87 forma Bstit ut ed FOr unsubstit ut ed

het er ocycl oal kyl ring system havin dL menbers, optionally
containing two or nore heteroatons; simgl e bond which is either
present or absent and when presenty

. RS

wherein
X and Z are members independently selected from 0, 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, or C(O)R?, wherein R%is
a member selected from NR°R*® and OR?,

in which
R? and R are members independently selected from H, substituted or
unsubstituted alkyl and substituted or unsubstituted heteroalkyt;

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

R%is OR",

R’ and R® are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocyclealkyl,
halogen, NO,,

NR'™R'®, NC(O)R"™, OC({O)NR™R'®, 0C(0)}OR", C{O)R", and OR®

wherein
R™ and R*® are independently selected from H, substituted or

unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted ary!l, substifuted or unsubstituted
heteroaryl, substituted or unsubstituted heterocgcioalkyl and
substituted or unsubstituted peptidyl, wherein R” and 16
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;

Rbisa single bond which is either present or absent and when present R® and R’

are joined to form a cyclopropyl ring; and

R’ is CH7-X' or -CH,-joined in said cyclopropyl ring with R®, wherein



~joined to forma cyclopropyl ring; and R is CH -XI or -CH -joined in said

cyclopropyl ring with Rfi, wherein Xl is a |leaving group, wherein at:|east
one nenber selected fromR15 and R16 has the structure: X4-(L 3)p_ (AAI-

- “AAc- -AAc+l _(L4)t _ / O wherein X4 is nenber selected from protiecietiipr

unprotected reactive functional groupgs detectable | abels and targeting
agents; L3 is a linker selected fromsubstituted or unsubstituted al kyl and
substituted or unsubstituted heteroal kyl groups; AA, AA and AAc+r are
menbers independently gelected,drop natural and unnatural a-am no acids; L4
i's a linker selecygd.f@ms hail%ag y%av;ﬁ@$né%klt&1+&t ed. al kyl and
substituted or unsubstitute roa groups; R 4 |s a nenber sel ected
fromH, substituted or unsuu§t 9+—3Ag* tuted or unsubstituted
het er oal kyl groups; p and t are |ntegers ndependently selected fromO and
1; and c is an integer fromO to 20. 26. The conpound according to claim
25, wherein at |eggde@ne nenber selected from L3 and L4 conprises a

pol y(ethyl ene gl yRd|s), HOh&L Yeleddd fr Jh%lo@&mwnﬁl 1@(&6@.8 sﬂéaegvet@nglo%lg -&ﬁjs,
\Nher EI n Sal d n‘errber ha@etéc@ﬁ)le I%Eéﬁlygl'!:d Ct] geﬂt N
wherein R -" and R 8 llﬁiEe‘?s rém St JL%STZ ﬁée@ﬁltl&fja fdrsglggtllt_' edsu(QSt : t uted
or unsubstituted Iome&ma 1%dﬁ§@1%m alns etectab e | abel s

d i

and targeting ageﬂ}i‘s b5 2 hOhESS [nd lge%anl sglegc ﬁg 1nalp aff mpound
ggcordlng to claim ummgﬂgzlmnmoamgs ? g F % % , ~EC 20U5

L? is a linker selected from substltuted or unsubstituted alkyl and substituted or
unsubstituted heteroalkyl groups;

g and v are integers independently selected from 0 and 1; and

b is an integer from 0 to 20.

eger rom

22. The compound according to claim 21, wherein at least one member selfected
~from L® and L* comprises a poly(ethylene glycol) moiety.

23, The compound according to claim 21, wherein said peptidyl moiety has the
structure:

NR21R22

b+1

wherein
R?! and R? are members independently selected from H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocycloalkyl, detectable labels and targeting agents;

R™? and R are members independently selected from H, substituted or
unsubstituted lower alkyl, an amino acid side chain, detectable labels, and
targeting agents; and s is an integer from 0 fo 20.

24.  The compound acéording to ciaim 21, wherein b is an integer between 2 and 5.

25. A compound having the structure:



29. A conpound having the structure: R' wherein" I I RX andjé‘@%enﬁenbers
i ndependently selected fromO0, S and NR23 wherein RR3 is a menber-‘skliect ed
fromH substituted or unsubstituted al kyl, substituted or unsubstituted
het er oal kyl, and acyl; R is H, substituted or unsubstituted | ower alkyl, or
C(OR8, wherein R8 is a nenber selectedsfromNRORLO and OR9, in which R9,
and R10 are nenbers independently selected fromH, substituted or
unsubstituted al kyl and substituted or unsubstituted heteroal kyl; R2 is H,
or substituted or unsubstituted?l ower alkyl; R3 is ORu; R and R5 are nenbers
i ndependently selected fromH, ‘subswi'tuted or unsubstituted alkyl, :
substituted or unsubstituted apyksy substituted or unsubstituted heteroaryl,
substituted or unsubstitutedHhet erlocycl oal kyl, hal ogen, NO2, NRL5R16,
NC( O R15, OC(O) NR15R16, OC(O O RL5, and ORLS wherein R15 and R16 are
i ndependently selected fromH, t-—dt ed or unsubstituted al kyl,
substituted or unsubstitut®d he 0 |, subs;&guted or unsubstituted

aryl, substituted or unsubstituted eteroaryl ubstituted or unsubstituted
het er ocycl oal kyl and substituted or i pepti dyl, wherein R15 and
R 6 together with the nitrogen atom tD y are attached are
optionally joined to forma substitted or stituted heterocycl oal kyl
ring systemhaving from4 to 6 menbers, optionBlly containing two or nore
het er oat ons¥h9%6"i s a singl e bond which is either resent or absent and when
present R6 and R7 Japil Z jreimsaders edersndandly eajested praigylS 3R~ and R7 is CH2- X1
or -CH2-joined inwardncycl opropyl ring with R6, wherein X1 is a |eaving
group, wherein R11 has R Tds s membar gelected from H, substituted or unsubstituted alicyl,
substituted or unsubstituted hetercalkyl, and acyl;
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 tower alkyl;
R’ is a member selected from (=0), and OR'', wherein
R is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, acyl, C(O)R'R'?,
C(OYOR ,C{ONRR", C(OYOR "%, P{O)(OR"?),,
C(O)CHR™R " and SIR"R™R™, .
in which
R'2 R" and R'* are members independently selected from H,
substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl and substituted or unsubstituted
aryl, wherein R"?and R together with the nitrogen atom to
which they are attached are optionally joined to form a
substituted or unsubstituted heterocycloalkyl ring system
having from 4 to 6 members, opticnally containing two or
more heteroatoms, and one or more of R'Z, R and R™
optionally comprises an enzymatically cleaveable group;
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,,
NR'™R", NC(O)R", OC({O)NR™R'", 0C(0)OR™, C(O}R™, and CR®
wherein
R and R'® are independently selected from H, substituted or unsubstituted
alkyi, 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 opticnally joined to




9i C89 X4 (L 3)F_.S -S-(L 4)t -NR 12 O wherein X4 is a nenber sel ected from
protected reactive functional groups, unprotected reactive functi-rorial;
groups, detectable |labels and targeting agents; L3 is a |linker selected
fromsubstituted or unsubstituted al kyl and substituted or unsubstituted
heteroal kyl "groups; L4 is a linker selegted fromsubstituted or
unsubstituted al kyl and Substituted or unsubstituted heteroal kyl groups;

R12 is a nenber sel ected fron1that substituted or unsubstituted aIkyI

substituted or unsubsti t‘“%g %ﬁﬁ ek uwﬁB%t%ﬁEMétSB c%aM&Px u

. ¥
targeting agent or a detect o dently
selected fromO and 1. 30 l]egn af;?n; gt O%O%tlllgnco g%']%fge ere| nL 4

is a substituted S

oot ding Lo otar Ao SoHERLHAT i %‘5*3 rethel e i é}&%\&&fm Pf?ﬁ%%%%gg Kers,
C(O NR29, and C(O)NNR%% %/ﬁ%?o BiOHY BEYCieRropY I Z g m substituted or
unsubstituted al k st 1 -e@”ﬁ@‘ﬁﬁ@ﬁﬁgi?m?ﬁyﬁ”ﬁéw y%al*?@”hnd
substituted or unsubstltutéﬁ‘ﬁé*@WW&@Vﬂm=32 The ound according to

clai m 31, wherein "RROEIR & Igashaifyaember seeqtetireia Rr ra@ﬁ‘lR hascie SR 0 N - . ~
Nv-u O O wherein and Kil<aikyl Rao R30 is a nenber sel ected from
substituted or unsubstituted alkyl termnated wth a reactive functional

group, substituted or qg§ub?tg[%?ngb&k@%gg&x&qiﬁygL%gyed with a
‘
O

wherein

X* is member selected from protected or unprotected reactive functional
groups, detectable labels and targeting agents;

L? is a linker selected from substituted or unsubstituted alky!l and
substituted or unsubstituted heteroalky! groups;

AA', AA® and AA"! are members independently selected from natural
and unnatural a-amino acids;

L’ is a linker selected from substituted or unsubstituted alkyl and
substituted or unsubstituted heteroalkyl groups;

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

substituted or unsubstituted heteroalkyl groups;
p and t are integers independently selected from 0 and 1; and
¢ is an integer from 0 to 20.

accordl

26. The compound according to claim 25, wherein at least one member selected from
L? and L.* comprises a poly(ethylene glycol) moiety.
27. The compound according to claim 25, wherein said member has the
structure:
0O R28
H H
N N
- - - P \[
Xé—(L%) N W
7 H s l
0 R O 0
ct1

wherein

R* and R*® are members independently selected from H, substituted or
unsubstituted lower alkyl, amino acid side chains, detectable labels
and targeting agents; and S is a integer from 0 o 20.

28. The compound according to claim 25, wherein ¢ is an integer from 1 to 5.



functional group and -(L3)PX4, wherein each L3, X4 and p are independently
selected. - ;J _ L JUJ 90 33. The conpound according to claim?21, 2 EPQ;H%Q,
wherein X4 is a targeting agent and said targeting agent is a nmenber »-b 4t
sel ected from anti bodi es, receptors, peptides, |lectins, saccharides,

nucl ei ¢ aci ds and conbi nati ons thereof gg34. A conpound having the structure:
wherein X and Z are nenbers independently selected fromO, S and NR23
wherein R23 is a nenber selected fromH, substituted or unsubstituted al kyl,
substituted or urmubstA tébRdndelekeRd dtmreand acyl; Rl is H substituted or
unsubstituted |l ower alkyl, or C(OR3, wherein R8 is a nenber selected from
NROR10 and OR9, in which R9, and R10 are nenbers independently selected from
H, substituted or unsubstituRgéd al kyl and substituted or unsubstituted
heteroal kyl; R2 is H, or subsiituytfed or unsubstituted |lower alkyl; R3is a
menber sel ected from (=0, . , Wherein R 11 is a nenber selected from
H, substituted or unsubstitut's substituted or unsubstituted

het er oal kyl, acyl, C(O R12R13, R2, C(O)NR12R13 C(O OR 12, P(O (OR )2,
C(O) CHR12R12 and Si R12R13R34 h R12, R13, and Rl14 are nenbers

i ndependently sel ected fr H, dbst ptuted or gansubstituted al kyl,
substituted or unsubstituted /ﬁrbstituted or unsubstituted

aryl, wherein R12 and R13 together \wt Nt rogen atomto which they are
attached are optionally joined to fgrmwy subpstjtuted or wunsubstituted
het er ocycl oal kyl ring systen1havin§ from4d to*%Gs menbers, optionally
cont ai ni ng whWeinOr nore heteroatons, and one or re of RI2, R13, and R14
optional l'y conprisgg 7ak MR &@Eﬂt%s&éc@@ﬁ‘&ﬁ‘@,'s%nm@np; R4 and R5 are
menbers i ndependepfdrdinsel ected fromH, substituted or unsubstituted
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, or C(O)R®, wherein R*is a
member selected from NR'R® and OR’,
in which
R’, and R'"° are members independently selected from H, substituted or
unsubstituted alkyl and substitnted or unsubstituted heteroalkyl; R?
is H, or substituted or unsubstituted lower alkyl;
R®is OR'";
R* and R® are members independently selected from H, substituted or unsubstituted
allkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted heterocycloalkyl, halo%en, NO,,
NR'™R'®, NC(O)R"™, OC(O)NR™R'", OC({0)OR™, C(O)R", and OR®

wherein
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”isCHy-X' or -CH,-joined in said cyclopropyl ring with R®, wherein
X' is a leaving group,
wherein R'? has the structure:



‘al kyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocycl oal kyl, ha spg;@;nymg_\loz,
NRL5R16, NC(O) R15, OC(O) NRL5R16, OC(O) OR15, C(O R15, and OR15 ‘wher &'h 9f 2cr
- GdcO0 91 R15 and R16 are independently selected fromH, substituted or
unsubstituted alkyl, substituted or ungubstituted heteroal kyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted
or unsubstituted heterocycl oal kyl and substituted or unsubstituted

peptidyl, wherein R15 and R16 tggether with the nitrogen atomto which they
are attached are optionally | o%ﬁ“éd’(k—%ﬁ‘f‘o??n‘%‘?zlbﬁ_iwgt unsubstit ut ed -
het erocycl oal kyl ring systemhaving from4 to 6 nenbers optionally
containing two or nore heteroatons; R6 is a single bondpwhich is either
present or absent and when present R6 and R7 are joined to forma

cycl opropyl ring; ffmd.R' is CH2-X or -CHz- joined in said cyclopropyl ring
with R76, wherei n""'®®"'s a | eaving group, wherein at |east one of RL5 and
R16 bears a reactive group appropriate for conjugating said conpound to
anot her nol ecul e. 35. Thés compbersdleeied Gpdinefetier whetivniBartigha gedups.at | east
one of R15 and R 6 is a nembentested eottivd fifncaenabgrbensi dasectabicalibeld andtadgeting
substituted heteroal kyl, sakgemtenber having said reactive functional group
at its free termnus. 36. The conpound according to claim 34, wherein said

conpound is conj ugat ed’ {0, kAL MM AMLAGHE 6 WisBbRlich £1RAGH) ve _
functional group. 37. A conpoufdaavi gy isheakddichdtfkyIBoupini R wherein X
and Z are nenbers independently selected fromO, S an ﬁR2§ wherein R23 is

a menber sel ect ed {ror4i, EyhStiiul £ GiaBEyhshbisshads Ay | substi tut ed
¢

or unsubstituted heterg,ili d ordi8lib3Gtkd heterodigi drloupaUbSt 1 tut ed or
unsubstituted | ower alkyl, or C(OR8, wherein is a

R™ is a member selected from that, substituted or unsubstituted alkyt, substituted or
unsubstituted heteroalkyl, polyethylene glycol, acyl, or targeting agent or a detectable label.

p and t are integers independently selected from 0 and 1.

30. The compound according to claim 29, wherein L* is a substituted or
unsubstituted ethylene moiety.

31 The compound according to claim 29, wherein X* is a member selected
from R?®, COOR?, C(O)NR*, and C(O)NNR¥ .
wherein
R? is a member selected from substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl and substituted or
unsubstituted heteroaryl.

32. The compound according to claim 31, wherein R* is a member 2
selected from: H; OH; NHNH;;

0 O

s k )L\f-v o o /}b}-

i ; N \ ' .- and \\_ /
S : ’ | alky!

N R30
0 Q
wherein
R* is a member selected from substituted or unsubstituted alky| terminated

with a reactive functional group, substituted or unsubstituted heteroary! terminated with a
functional group and -(L*),X*, wherein each 1L*, X* and p are independently selected.



menber sel ected from NROR1O and OR9, in which R9, and R10 are nenbers ..
i ndependently selected fromH, substituted or unsubstituted alkyl énw G2
substituted or unsubstituted heteroal kyl; RZ is H, or substituted or
unsubstituted | ower alkyl; R' 2065 92 R3 is a nenber selected from (=0, and
OR wherein R11 is a nmenber selected fgomH, substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl, acyl, C(OR12R13, C(OOR
12, C(O)NR 12R13, C(OOR 1, P(O(OR 2)2, C(O)CHR12R72 and Si RI2R73R14, in
mhlch R12, R13, addR14 BEreomporberscordigepehiet. |2y, sdeshednfd ém H, substit ut ed
or unsubritzsEed s swidltargetinh sgent ip b exdmbar selevtadfom antibalebs tredeptoval kyl  and
subst i t peptedgs. dactingreseshbarides, tuclett agisdnd copparatons tREPE. and R13  together with the
nitrogen atomto which they are attached are optionally joined to forma
substituted or ungubsti tatRdnd RELRRCHGEHER! Kyl ring system having from4 to
6 menbers, optionally containing two or nore heteroatons, and one or nore
of R12, Rn,atX|R14 optionally conprises an enzynmatically cl eaveabl e group;
R4 and R5 are nenbers indepengently selected fromH, substituted or
unsubstituted alkyl, substitufed @t unsubstituted aryl, substituted or
unsubstituted heteroaryl, substi#uted or unsubstituted heterocycl oal kyl,
hal ogen, NO2, NR15R16, NC(OHRL5 Cﬁ(GO) NR15R16, OC(O OR15, C(O R15, and OR15
wherein R15 and R16 are |ndepa-=- N’y sel ected fromH, substituted or
unsubstituted alkyl, substit Asubstituted heteroal kyl, substituted
or unsubstituted aryI, seb unsubstlguted heteroaryl substituted
or unsubstituted heterocycl oal RyT e substi tured or unsubstltuted
peptidyl, wherein R15 and R 16 toge Bf nitrogen atomto which

|

they are attached are optionally joj a substituted or
unsubsti tuted heterocycl oal kyl ri ng from4 to 6 nenbers,
optionally containing two or nore RS
wherein
X and Z are members independently selected from 0, S and NR*
wherein
R23 is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl and acyl;
R' is H, substituted or unsubstituted lower alkyl, or C(O)R wherein R® is a
member selected from NR’R'? and OR®,
in which
R®, and R’ are members independently selected from H, substituted or
unsubstituted alkyl and substltuted or unsubstituted heteroalkyl; R®
is H, or substituted or unsubstituted lower alkyl; R is a member selected from (=0),
and OR", Whereln
R is a member selected from H, substituted or unsubstituted alkyl
substituted or unsubstituted heteroalkyl, acyl, CgO)R 2RY
C(O)OR 2, C(O)NR'R", C(O)OR "%, P(O)(OR%),,

C{O)CHR"R"and SiRZR"R",

in which

Rlz, R13, and R' are members independently selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl and substituted or unsubstituted aryl, wherein R?
and R" together with the nitrogen 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 one or more of Rlz, R13, and R™
optionally comprises an enzymatically cleaveable group;

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,,

NR'R', NC(O)R"™, OG(O)NR™R'™, OC(0)OR'"®, C(O)R"™, and OR®

wherein



heteroatons; R6 is a single bond which is either present or absent ;gnd 1en
present R6 and R7 are joined to forma cyclopropyl ring; and R7 is foi7ay

or -CH2- joined in said cyclopropyl ring with R6, wherein Xl is a |eaving
group, wherein one of R15 and R16 conprises a cleaveable noiety. 38. The
conpound according to claim 27, whereig at | east one of R21 and R22 bears a
reactive functional group appropriate for conjugating said conpound to

anot her nol ecul e. 39. The conpound according to claim 34 wherein at |east
one of R21 and R22 i s R’ andiiber indeesthédsclecoifrontds tsittistitued oabksybstianet
substituted heteroal kyl, salkilyersh@tedonvisngptisedddicreeabivl, vebstifsledot | onal group
at its free terninus. 40. Therbetiniod et subeiétaied oneselstitkedibafeByrylishiestisited sai d
conpound is conjugated to °sapubyitisedtsrcrovtleatinl andubstiepdomeabpttyied
functional group. 41. A pharwibitereaR taod Rul tagstlsn with smitgieayatamdopishind
according to any one of clﬂéﬁyﬁﬁe aftaghgd 3f5PHe Hhﬂ‘fﬁéé‘hfoﬁéélsﬁﬁmﬁ@éébt abl e
carrier. 2D5 93 42. A use d‘PS S%t Ablsigieryeledlor gng St%”&ﬁ‘g}ggﬂlé“d? EFEbSE 1- 40
for the prepara s0n of famFI@rtWRP rl“‘i’r2§ O¥YPY . 43. A,use of a
conpound accor d| %% m&ﬁ Uﬁ S‘?d %{lpFFécniorﬁ et Bpreffr‘%%ef'r“gﬁ 8% of a

medi cament for L Bﬁ%d%pé pyl rigg: wconpaund accor di ng
to any one of cl a*l %%{ otor I‘]Oém:‘dd?éaﬂ%f;%fﬁpfﬁ?yg'fm%wﬁ%g ‘gﬁgéﬁf' for retarding
or stopping the growh ot* & ‘flﬁ’r% Pa5. A conmpound having the structure: in

whi ch t 1585, i bstituted
aryl rés%gztg;ghe 1;’3& nitiha s E‘ﬁlﬁ, e s L P AR B o

unsubstit ter ot groups E and G are nenbers i ndependently

sel ected fromH, 3su’@ﬁet ctohipbﬂﬁll a@éoram@uhﬁalmt3utMre1@Atkeéhnonsubatslah&lkéﬁk Or

unsubst mérhber ckichied 860 albkithted Akyh@ideuBatvdhet@dalkal, Sdidgbsber hofg saidnrehciiveand G are
opt i onafuhytionali gieg at 0s frerteArdnusi Ng system sel ected from substituted or
unsubsti tuted aryl substituted or unsubstituted heteroaryl and substituted
or unsubstitut edfet er B€ %‘PRS’&PWFOM“)%tPéalél%e‘ﬁlﬁ’éﬁm%’éil"%‘BE‘@ fromo0, S and
NR23. Reriygatedtoaigisagth ?ﬂ%@?@dl%%ﬁ@ﬁ?%ﬂve LppiepalSUBd or unsubstituted al kyl ,

substituted or unsubstituted heteroal kyl, and acyl;
37. A compound having the structure:

wherein

X and Z are members independently selected from 0, 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, or C(O)R®, wherein R is a
member selected from NR’R'® and OR®,
in Whlch
7, and R'® are members independently selected from H, substituted or

unsubstltuted alkyl and substituted or unsubstituted heteroalkyl; R® is H, or
substituted or unsubstituted lower alkyl;



R3i samenber selected from(=0),SRlL 1 and OR1' in which R" is a rfba«r o
selected fromH, substituted or unsubstituted al kyl, substitutedor” - 206
unsubstituted heteroal kyl, acyl, C(OR12, C(OOR 12, C(ONR 2R 3 C(O OR 12,
P(O (OR12)2, C(C(O CHR12R12and Si R12R13R14, and R'. optionally conprises an
enzymatically cl eaveabl e group whereig R12, R3 and R14 are nenbers

i ndependently selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstltuted het er oal kyl and substituted or unsubstituted
aryl, wherein R1R’ @dmRiSertselgetthaoniEOh ahdORAjheogen atomto 15 DEC - 1ut _,
T ~QJ 94 which they arr'abhashadelaid foptd, abaltitsd §rohsaesdtuted alkgy m a
substituted or unsubstitut eﬁbhmtaf@Qlyigjbgahtkfyhetérmgls@@me JRFFg¥i ng from4 to
6 menbers, optionally cont ai(@i)og 't orO)BR R IEO IR rmzau(@nxgz, and one or nore
of R12, R13, or R14 option appri 12@08@nzymati cal ly cl eaveabl e group;
and R4 and R5 are nenbers i%@%‘éﬁdfgﬁ r|1c1§§§e egt ed fromH, substituted or
unsubstituted al kyl, sumygtidht ut ed or unsubstituted aryl, substituted or
unsubstituted heteroaryl, s&ysRiadp' S‘ﬂge g%bnrs%&eut}lfeweméﬁ@m@hw@bS@g‘(ﬂtdgyI

hal ogen, NO2, NR'R16- NC(O)R" Ocf OsNRTBRUG kY OR{B! uiGp e yand
OR S, wher dnR SardR 6 i ndependemd pbptibyedaramsubstituicd byt “thelt?@%§1 W
unsubstituted al kyl, substitut &gcter wfisthositrperatan erhishdasikass attaé}ﬁﬂﬁ‘sifq t ut ed
or unsubstituted aryl,substit ut @H“Q?Flll){ﬂﬁglﬁ‘fl)iqft)f"&u% thstifated pPoRIYStiftdhst i t ut ed
or urheterocycloal kyl and subs FtE‘i% tpafiy! W@Hﬁfflﬂiﬁﬂf‘%ﬁb‘éﬁ tﬁ\ﬁkﬁ‘é‘ﬁ“@FiSRw and
R16t oget her with the nitrogen aPBi “P CRRARIAS ¢ "Ffé are attgcged

optionally joined to forma subé?‘lrf 8“8‘?15 li*ﬁ EI’EJ‘;"t‘i”ft“El E}{ IROC cl oal kyl
ring system havi ﬁ‘fg{ ar4 to 6 “8 ¢ a}‘ﬁa

nore
’ly te te
het er oat ons, and™o RIS %z% r‘[’jf 2 s(:IS’r‘rif{ e an
k ims ituté st € ituted heteroa
enzymati cal l y cl eav ea@ubéstlétgﬁgﬁnsu %- erocgloalk 1(f’iflo s ‘esent

or absent and when pr stcl #pyl ring;
and R7 is CH2-X - - j o n%jg i h séu Iﬁ%yclop r1% Ri “a,ln , Wherein

X 1s aKevin gr °“p1 ‘M“% §R™® 2Alind S8R 0B NG HEd R }ﬁ%bsﬁﬁéd %P&sx'?b]sﬁtu?eﬁ”pr I Ses.
R31-Nr 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
]omed to form a cyclopropyl ring; and
R is CH;_ X' or -CHy- joined in said cyclopropyl ring with R®, wherein
X' is a leaving group,

wherein one of R' and R' comprises a cleaveable moiety.

38. The compound according to claim 27, wherein at least one of R*! and R* bears a
reactive functional group appropriate for conjugating said compound to another molecule.

39, The compound according to claim 34 wherein at least one of R and R*is a
member selected from substituted alkyl and substituted heteroalkyl, said member having said reactive
functional group at its free terminus.

40. The compound according to claim 34, wherein said compound is
conjugated to said another molecule via said reactive functional group.

41. A pharmaceutical formulation comprising a compound according to
any one of claims 1-40 and a pharmaceutically acceptable carrier.



R3z wherein R30 is a nenber selected fromH, substituted or unsubstituted
al kyl and substituted or unsubstituted heteroal kyl; R31 and R32 ar@;ﬁgnyggs
i ndependent|ly selected fromH, substituted or unsubstituted Aryl, '- *-% &
substituted or unsubstituted heteroal kyl, substituted or unsubstituted aryl
and substituted .or unsubstituted hetesparyl, or R31 and R32 together are:
R33 ~R34 wherein R33 and R34 are nenbers independently selected fromH
substituted or unsubstituted al kyl, substituted or unsubstituted

het eroal kyl, sulagtit Ui 8 o4 comipStdiSdedordifed a@df e oBN&ImS Was Frhst ed or

unsubst prepatgich ofhehedicaasy for ki@ aicsll.a menber sel ected from substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl and NR36
wherein R36 is a4penbes ueekeengduldQebrdihg 6 uiSdne bidigghs a0 wrgibst i tut ed al kyl
95 X5 i fiefra@bn MRIkdiRAGknSUbIE NS biELdhoata ceinsubst i t ut ed het eroal kyl; and wherein
R37 is a nenber selected fromH, substituted or unsubstituted al kyl and
substituted or ungubstA tdstoeslednglotidantdidthe to 48y onbofQiTmO LA fdRaei Ng t he

struct L@r@jaﬁi&%lrﬁéaicﬁmaﬂf@yeﬁdr@g@(Astogpiﬁgtﬁ@g#@@ih&@hﬂfé&.ed from substituted or
unsubstituted aryl substituted or unsubstituted heteroaryl and substituted
or unsubstitut edishet ef agypheplkMk 1@seMRgs: E and G are nenbers independently
selected fromH, substituted or wunsubstituted al kyl, substituted or
unsubstituted heteroalkyl, a h oatom or a single bond, and E and G are
optionally joined to form a rijngt sysgem sel ected from substituted or
unsubstituted aryl, substitute nsugstituted heteroaryl and substituted
or unsubstituted heterocycugal :

R4
N / | \A
A\Z

X E G RS

in which

ring system A is a member selected from substituted or unsubstituted aryl
substituted or unsubstituted heteroaryl and substituted or .
unsubstituted heterocycloalkyl groups;,

E and G are members independently selected from H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, or a single
bond, and E and G are optionally joined to form a ring system selected from
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl
and substituted or unsubstituted heterocycloalkyl;

X is a member selected from 0, § and NR?. R®{s a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
and acyl;

R? is a member selected from (=0), SR'* and OR'!

in which

R is a member selected from H, substituted or unsubstituted alkyl,
substitutedor unsubstituted heteroalkyl, acyl, C(O)R'?,
C(O)OR "> C(O)NR "R", C{O)OR 7, P(O}OR"),,

C{O)CHR"™R"™and SIR"’R"™R™, and R"".

optionally comprises an enzymatically cleaveable group

wherein R"%, R * and R" are members independently

gelected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl and substituted or unsubstituted aryl, wherein
R' and R” together with the nitrogen atom to



X is a menber selected fromO0O, S and NR23. R223 is a nmenber selected from
H, substituted or unsubstituted al kyl, substituted or unsubstituted!h JE0 7955
het eroal kyl, and acyl; R3 is OR 1; and R4 and R5 are nenbers independently
selected fromH, substituted or wunsubstituted alkyl, substituted or
unsubstituted aryl, substituted or unsg;gstitut ed heteroaryl, substituted or
unsubstituted heterocycl oal kyl, hal ogern,’ NOS, NRL5R 6 NC(O) R15,

OC( O NR75R16, OC(O OR15, C(O R75, SR75 and CR15 wher ei nR 5andR S
i ndependently represent H,

or unsubstituted heteroal kyl “l%écu]lf&?y ?‘ﬁ?fgacfhgﬁ?al 1%%3;['5 ﬁ?eé&oxf%?“ .
substituted or unsubstitutedHstd 88? S”bsél%eéjt %?@/& ‘yquaa "
dhet er ocycl oal kyl and substi P%u‘t‘%%lf‘B‘f“ tt‘iédB‘?lF?et'%toé?H C\‘B}B@@f‘htﬁﬁ'% and R16
together with the nitrogen atf RederGpiPEp AHEPE 8 @Oéﬁ R helH opt| onal |y
joined to form a substitut eﬂpt&“aWh%oé}b%‘ﬁftstaﬂteé@’“ﬁé'tg@?ycfé%?‘&?@ﬁH&?‘Fp Athg system
having from4 to 6 ncp}g2 tlonally cont ai nAP% t]_X;D m)re het er oat ons,
and one or nore of R4’ 52‘“°’|ﬂ2f?51 ?ﬁﬂ’dﬁiﬁdiglyﬁe]ﬁ?te B f&g’t ﬁ é]%;zi nprise an
enzymatical |y cl eaveabl &% P%ﬁlﬁ &y subsgfitdted gy %”SHBﬁH“ Pigh S t‘fcﬁ present
or absent and when pr esé‘?ﬂ“ %Utﬁ%liaﬁoa%ﬂf &UhsHitHe ‘tLgSSLf Wh‘feﬁ cycl opr opyI ring;
and R is CH2-X or- cHxtepgychesdioihialogen Nee NBpRopdIC(@iFig with R wherein X
is a Kevin group; wher @CHORIRRE, @Cp@ystR #yd( OU;@TSQF&/%MQR@MW%WBM ure:
(L1) g1l AAb~- AAb+1- ( L2) - k@epandewibt ispugsenkdl, pubsttuipdraseinsubstitwied @tkyl.r om pr ot ect ed
or unprotected reacti vestgtitgted onahsubstietpd licteted/edt bsititntedadsshsibsiiveied ar get i ng
agents; L' is a |linker gdbubstteted @rn!ombsmmf}emﬁﬂeﬂj sanstnutggamwwweramwmm
substituted or unsubstP‘{bﬁl’t@Gd Wé‘ﬂ%%bwqg angR " togather ‘&H’dheﬁwwge&ﬁ@m to

menbers i ndependently s 'ﬂe‘{,ﬁﬁ%ﬁ"@r“"a‘f’“ '&9“9?5“ g
is alinker selected fr ?jfr%g%%m@gﬁ §§ kﬂmo , CC ?J?r
or unsubstituted heter%ﬂﬁm 2l RERSD ma,:m G\eaasnrﬁ,ze'dah@gﬁers.sb &a Yent and

selected fromO and 1; @Réh prédehthi®am RTH-&Q@REd rf@ma&y&l@pr&gl nr@7and4q7¢mmur@ _CH,-
having the structure: joined in said cyciopropyl ring with R®, wherein X' is a Kevin group;

substi t ut ed

wherein at least one of R* R® R'* and R'® comprises:
, p
RSD

l 35 5
ooy
&.1 :
R? O O
wherein

R* is a member selected from H, substituted or unsubstituted alicyl
and substituted or unsubstituted heteroalkyl;

R*' and R* are members independently selected from H, substituted
or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl and
substituted or unsubstituted heteroaryl, or R*' and R*
together are:

wherein

R* and R* are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted ary! and substituted or unsubstituted

~ heteroaryl;

R* is a member selected from substituted or unsubstituted alkyl,
substituted or unsubstituted heteroaikyl and NR®

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



in which ring systemA is a nenber selected from substituted or :
unsubstituted aryl substituted or unsubstituted heteroaryl and]§gps§%guted
or unsubstituted heterocycloal kyl groups; E and G are nenbers |ndéepéndently
"selected fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, a heteroato or a single bond, and E and G are
optionally joined to form a ring systemselected fromsubstituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted
or unsubstituted heterocycl oal kyl ; LS. nber, selected fragmQ, S and
NR23. R 3 is a nenber se%ﬁ.ct ed f Q?’f?dxﬁﬂ?mgﬂﬁg‘?i"i”ﬁ?be%w erdi?fﬁeéﬁ%]gﬁi T\t ed al kyl,
substituted or unsubstitt 8¢ “H¥feroal kyl, and acyl: 15 JE C 2885 97 R3 is
a menber sel egted ff0 =0, SR d "N ich R. IS, &, er sel ected
fromH, subsfﬁ?ﬁ?% J§Q§F§%%§%FFﬁigﬁngﬁ%ﬁﬁhuwéﬁbgFF?ﬁPgah%PHE%substituted
het er oal kyl , acyl ,SL“é?‘Eb)tﬁQ‘E,”“S‘&S : 1&”2‘,0'5‘%‘56’%3) NR 12R 3, C(O) OR 12,

P(O(OR12)2, C(OCHRL2R 3or SiR2ZR'Ri 4, and R' optionally conprises an
enzymatically cl eaveable group wherein R12, R13 and R 4 are nenbers

i ndependent |y sel ggt ed A EQRJdnd 84ARSS ik YhQH,©r unsubstituted al kyl,
substituted or wunsubstituted heteroal kyl and substituted or unsubstituted
aryl, wherein Rl12 and R 3 togethern W th the nitrogen atomto which they are
attached are optionally joined{te florma substituted or unsubstituted

het er ocycl oal kyl ring systen1ha‘?au ?ronhﬁ to 6 nmenbers, optionally
containing two or nore heteroatgfs ang one or nore of R12, R13, orRl4
optionally conprises an enzyhH al |y clieaveabl e gytoup; and R4 and RS are
menbers independently sel ected from M, -Subgtd or unsubstituted al kyl,
substituted or unsubstituted aryl, sub ti/ﬂtedlor nsubstituted heteroaryl,
substituted or wunsubstituted heteroc oal kyl; ogen, NO2, NR15R16,
NC(O R 5, OC(O) NRL5Rls OC(O) OR15, C(®) R15,ESR15 argd ORL5, wherein R S and
R16 i ndependently represent H, substituted or unsubstituted alkyl,
substituted ot whighsubstituted heteroal kyl, substituted or unsubstituted

aryl, substituted or unsubstituted ] )
ring system A is a member selected from substituted or unsubstituted aryl

substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl groups;

E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a
heteroatom, or a single bond, and E and G are optionally joined to form
a ring system selected from substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyf;

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;

RYisOR''; and

R* and R? are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted ary!, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
heterocycloalkyl, halogen, NO,, NRPR' NC(O)RY,
OC{O)NR™R'™ 0C(0)OR™, C(O)R™, SR" and OR®,whesnR®andR®
independently represent H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstivted heterocycloalkyl and substituted or unsubtittuted peplidy, whereinR'® and R'®
together with the nitrogen atom to which they are attached are optionally joined to form

a sgbstituted or unsubtittuted heterocycloalkyl ring system having from 4 to 6 members,
optionally containing two or more heteroatoms, and one or more of R*, R, R'® and R™®



het eroaryl, substituted or unsubstituted heterocycl oal kyl and substituted or
unsubstituted peptidyl, wherein RL5 and R16 together with the nrnﬁ@qu at om
to which they are attached are optionally joined to forma substltbtéd or
unsubstituted heterocycl oal kyl ring systemhaving from4 to 6 nenbers,
optionally containing two or nore heteggatons, and one or nore of R4, RS,

R15 and R16 optionally conprise an enzymatically cl eaveabl e group, wherein
at |least one of R4, R5, RI5 and R b conprises a cl eaveabl e di sul fide group.

R6 is a single  bond whi is either p
and & “are’ o ned | AT shehilCy (o b

joined in said cycl OE@F’S x drng,.,;(‘\ﬁJ Qb RbIY ikl with &°, amlé@w |sgar|©¢v|mgrél|§>,

conmpound having th ¢ stemA is a nenber
selected from subs{smf%lt'}t&eld'SL%1 pept'%{ﬂ m?ietlyh}awdg lihergguC%/ubstl tuted or

unsubstituted heteroaryl v@n@_s) EVSERY) Y- AA sg_l?;\-ﬁx@ut ed het erocycl oal kyl
groups; E and G are nenbers i nd pendently sel ected fromH, substituted or
unsubsti tut ed aIkyI substituted or unsubstituted heteroal kyl, a

heteroatom or a g e bond, and E and G are optionally jOIned to font a
ring systen1se|ec e uted or
unsubsti tuted het%roa“r’ ectaq% %]ﬂ% 1%&%{ d%% ng%gs??eﬁgttl\gech]g{ozlglo }Soal kyl ;
X is a menber selgecte T tdfrmnH
substituted or un@u%)a Em r_ge emei It(o:n;;} St ute otr u?suagtﬁutec&nﬁ and S%IE{U?L@ Fl¢

het er oal kyl , and cyl menbers i ndent |y

sel ected from H, F orii‘;’ag]ac% %Pll ?R?Pg%i’ﬂgls%?teggﬁﬁélta U(r%t g

unsubsti tut ed ary ». E? substltu ed sub |tuted or
unsubst it ut ed 'PBEV 6&?% ﬁmﬁépﬁg ‘KEE“J Y afgiﬁﬂf%yﬁﬁnme or

OC( O) NR15R16, OC(O ) ORLESURS iy§nlisteraliol 4assoR' . R 15 and R 6 i ndependent | y

represent H, subsi i"‘tdd‘taé?j'”E?Be‘&W§%§‘i’q‘1ﬂm‘3§6teﬁlﬂmoa“ dustituted or
unsubstituted het®isgdlirsgeer feum8 e Ut ed or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted het erocycl oal kyl
and substituted or unsubstitut ed pepti dyl, wherein R15 and R16 together
with the nitrogen .f'iton}\com e attached are optionally joined to

forma substitut ed or unsuB%‘frﬁ 1&{"8%*}?5{ 5?t518ycl oal kyl

in which

ring system A is a member selected from substituted or unsubstituted aryl
substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl groups;

E and G are members independently selected from H, substituted or
unsubstituted alkyi, substituted or unsubstituted heteroalkyl, a
heteroatom, or a single bond, and E and G are optionally joined to form
a ring system selected from substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloallyl;

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;



ring systemhaving from4 to' 6 nenbers, optionally containing two or nore
heteroatons, and one or nore of R4, R5, R15 and R16 optionally conprise;a
enzymatically cleaveable group, R6 is a single bond which is either presé‘ht
or absent and when present R6 and R are joined to forma cyclopropyl ring;
and R is CH2-X or -CH2- joined in sa@d cyciopropyl ring wth R6, wherein
X1 is a Kevin group; wherein R' has the structure: X4 (L3)P S-S - 4)t-NR 12
G wherein X4 is a nenber selected fromprotected reactive functional groups,
unprotected reactive functional groups, detectable |abels and targeting
agents; L' is & Fﬁarm"é?beéﬂeé‘@@gﬂmi(:r%ﬁgubé'f‘iit%ed or unsubstituted al kyl and
substituted or .un ugstituted het er oal kyl groups; 2055 99 L4 is a |inker

sel ected from éIhBEIP tuted or unsubstituted al kyl and substituted or
unsubstituted het er galikymc@b&UPISsteditbn b1, aiidtifutadro uhdtbagees alikpdependent | y
selected fromO and 1. 49. A conpound having the structure: In which ring
system A is a nenber sel ¥Bitdyeq erantubaiieed helgreadiobrecl (W8 tuted aryl
substituted or unsubstit&tRERNeCENNE R SHIORIBREQR 68 or  unsubsti t ut ed
het erocycl oal I cyl groups¢dscaRERG 2SR RERPEL S RMdependent |y sel ected from H,
substituted or wunsubstituted al kyl, substituted or unsubstituted

heteroal kyl, a het eroat BPHOnaHY eoniprisRs|as cpeyigtically gleeveahls euir e opti onal |y
joined to form a ring sybramRsdl evddd a¢ Bembansdipensier® or unsubstituted
aryl, substituted or un¥lesisd frenyHeubsigtedopusyhstitiied alkylpabstityiaded or
unsubstituted heter ocycl‘Gﬁllhséggeflhﬂemﬁkﬂa?@%@t%ré@@bﬂl“ﬂwlwhe@land NR23.
R23 is a menber sel ect edRf petlan path ithewiteage ptomia Whish they e @ttashedeays |
substituted or unsubsti temtieaplly frrediofrm & jbstitapdioxagybstitrted haergycloalkgdnd R4 and
R5 are menbers i ndependetid systeyphavdnedipos 4 orh thpmbeish eptjongliyegnigining two or

more heteroatoms, and one or more of R'2, R, orR*
optionally comprises an enzymatically cleaveable group; and
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,,
NR®R'® NC(O)R"™, OC{O)NR"R™, OC(0)OR"™, C(O)R™, SR™ and OR™ wherein
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 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 one or more of R*, R, R" and R'® optionally comprise an
enzymatically cleaveable group,
wherein atleast one of R®, R®, R™® and R"® comprises a cleaveable disulfide group. R® is a single
bond which is either present or absent and when present R® and R’ are joined to form a
cyclopropyl ring; and R” is CH,-X' or —-CH,- joined in said cyclopropyl ring with R®, wherein X’
is a Kevin group;

48. A compound having the structure:

A 8
R )7
R? r?
N | ‘/j
=
X E G \Rs

in which



unsubstituted al kyl, substituted or unsubstituted aryl, substituted or
unsubsti tuted heteroaryl substituted or unsubstituted heteroc]yc,l,feaRa '
hal ogen, NO2, NRL1SRI1fi NC(O)R15 OC(O) NR15R16, OC(O ORtS, C(O R15, " SRAS and
OR 5.,V ui R15andR1 i ndependently represent H, substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, substituted or unsuist i t ut ed hetemar; yl, substituted or
urtsubJUbdheterocycI oal kyI and substituted or unsubtittuted p idyt,wrw nRl5

and R16 together with t itr L) ttached are
opt| onal Iy joi ned ?ngs¥5tem‘%lsa?emeorci%s %Eﬁetu hé’gbsz\{ﬂ eg%r%m %é/mﬁe%i et erocycl oal kyl
ring systemhaving fro n“n f)% cont a|n|ngtvvo or nore

i
het er oat ons, and one orlmrsrﬁbsgtu 1ﬁﬁ°° alkﬁé gr odnd R16 optionally conprise an

enzymati cal I y cl e Loup,. er 100
present or absent ‘% élé‘ﬁtsen “% % ﬁ%{?%;g ﬁt‘ éi&c’f‘&“‘?%ﬁhtfe

cycl opropyl ring; and : 166‘? e’?ﬁtf’rd‘ &p Eropyl ring
with R6, wherein X is %‘mké‘w A5 Optl el ect ed
fromR 15 and R16 has tEHlBS Iﬂﬁu t‘%%\‘gn runsubshtute heteroaryl

AAC) - AAc+1_(L4)t-Jr--N I:@,d,s‘.m“m@d\&ﬁ%‘“rseﬁ’sff AL le ‘f’r‘Ef’elfyleel ect ed from prot ect ed
or unprotected reagtive functjon roup dzet ept abI e Iab argeting
agents; L3 is a li Mmg’é‘?@éf]@ﬁe‘ﬁ%% fk W?F% K}jlrkyl and
substituted or unsubstﬁ“ﬁ%"é‘dﬁd}%?’ég%%‘ I“@’ ‘mS imfﬁ%ﬁe%ﬁ\ are
menbers i ndependent |y s®Aéetled from nat ural and unnatural a-amino acids; L4
is a linker selected fromsubstituted or unsubstituted al kyl and

substituted or uns‘hb’éf’l‘fut ed .heteroal kyl groups; R 4 is a nenber selected
fromH, substitute ynsubstituted al kyl and substituted or unsubstituted

e e 3 nAgPERfilen qeﬁ $ubsti f
netercal g oups 4 Bt EEar e et Siskbimne y Sel ket from o and

unsubstituted heteroaryl substituted or unsubstituted
heterocycloalkyl, halogen, NO,, NRPR'® NC(O)RY,

OC{OINRR'®, OC(OYORY, C(O)R", SR" and OR™. 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
heterocycloalky! 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 one or more of R*, R%, R* and R' optionally
comprise an enzymatically cleaveable group, R is a smgle bond
which is either present or absent and when present R® and R’ are
joined to form a cyclopropyl ring; and R is CHo-X" or —CHg- joined in
said cyclopropy! ring with R®, wherein X' is a Kevin group;

wherein R" has the structure:

X — (%)~ —8—(L%)—NR 2

wherein

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

L is a linker selected from substituted or unsubstituted atkyl and
substituted or unsubstituted heterocalkyl groups;
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L% is a linker selected from substituted or unsubstituted alkyl and
substituted or unsubstituted hetercalky! groups; and

p and tare integers independently selected from 0 and 1.

49, A compound having the structure:

E G R

in which

ring systemn A is a member selected from substituted or unsubstituted aryl
substituted or unsubstituted heteroary! and substituted or
unsubstituted heterocycloalkyl groups;

E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a
hetercatom, or a single bond, and E and G are optionally joined to form

“aring system selected from substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalky!;

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*isOR'': and

R* and R® arc members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
heterocycloalkyl, halogen, NO,, NR"’R'®* NC(O)R'?,
OC(0)NR™R™ 0C(0)OR™, c(0)R™, SR and OR"®,wherenR®anaR”
independently represent H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heterraryl, substituted or

unsubstitied heterocycloalkyl and substituted or unsubtittuted pepidy, whereinR " and R
together with the nitrogen atom to which they are attached are optionally joined to form
- a substituted or unsubtitiuted heterocycloalkyl ring system having from 4 to 6 members,
optionally containing two or more heteroatoms, and one or more of R*, R®, R and R
optionally comprise an enzymatically cleaveable group, R%is a single bond which is either
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present or absent and when present R® and R’ are joined to form a cyclopropyl rlng, and
R"is CH,-X" or ~CH- joined in said cyclopropyl ring with R®, wherein X' is a Kevin group

wherein at least one member selected from R'? and R'® has the structure:

4 a3 1__ C cti__s 4
XA—(L%) ~AA -AAa—-AA L ~NRY
| 0

wherein

X* is member selected from protected or unprotected reactive functional
groups, detectable fabels and targeting agents;

1.? is a linker selected from substituted or unsubstituted alkyl and
substituted or unsubstituted heteroalkyl groups;

AA', AA® and AA™' are members independently selected from natural
and unnatural a-amino acids;

L" is a linker selected from substituted or unsubstituted alky! and
substituted or unsubstituted heteroalkyl groups;

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

substituted or unsubstituted heteroalkyl groups;
p and t are integers independently selected from 0 and 1; and

¢ is an integer from 0 to 20.



