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20  antitumor agents, is desirable for greater effectiveness against tumor cells and a decrease in
the number and severity of the side effects of these products (toxicity, destruction of non-
tumor cells, etc.). Another difficulty with some existing therapeutic agents is their less than
optimal stability in plasma. Addition of functional groups to stabilize these compounds
resulted in a significant lowering of the activity. Accordingly, it is desirable to identify ways

25  to stabilize compounds while maintaining acceptable therapeutic activity levels.

The search for more selective cytotoxic agents has been extremely active for many
decades, the dose limiting toxicity (i.e. the undesirable activity of the cytotoxins on normal
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.

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

and antimicrobial activity both ir vifro and in experimental animals (Li et al., Cancer Res.
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enzyne- ¢ingavablezanti tunor drug conjugates. See, for exanple, U S
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describe p-amn rs in drug delivery agents. ers
descd0 beterapeutih esmpamgs)iic atvb bp sertaieclienmial edertzpmatd modiginations ef their
conposi tSitl%Qtls.II"C. 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
25  prodrugs reach the desired sites within the patient’s body.

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

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

30  Pat, Appl. 2003/0130189, which describe p-aminobenzylethers in drug delivery agents. The
linkers described in these applications are limited to aminobenzyl ether compositions.

Other groups have also described linkers. See for example de Groot er al., J. Med.

Chem. 42, 5277 (1999); de Groot et al. J. Org. Chem. 43, 3093 (2000); de Groot er al., J.
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at, J. Med. Chem 42, 5277 (1999); de Goot et at J. Og. Chem 43,
3093 (2000, t et at, J. WD 2008/ 103693PCT/ US2 J
NVed. Chent‘)‘%)sza&é]%@? (2001); WO 02/083180; Carl et at, %.53@@%3%
Len. 24, 479, (1981); Dubowchik et at, Bioorg & Med. Chem Lett. 8,

3347 (1998). These linkers include am nobenzyl ether spacer,
el ongat eMed| @t 66iS815.d2HNSVAR/@83¢ 80; Latliconl. s ddedr Clays Lemeld, 479,

RRICTT T S S e S e

drugs, |aanubbindg ethier vpacer, sloaditdd digtirohis cadchdd andrytlivpast ateris§seras, t hat
needs to be addressed. In addition, the toxicity of many conpounds
makes t hSflifabien elimpptipns sEarerSoHSB &5 P YREC ARINOCHPPIYLS: il @ 2ginggenzy

t OXi of t YoxyeM®bnyddinkdre formation of a cleaveable prodrug, are needed.
Therefore,” in spite of the advances in the art, there continues to be
a need for thdability@éerpepinediessomciudingow eido stakitibp sutill en dgpatast e thie
treatme I a in: Rarki i fi

cyt ot oxi 520 T e thBRT e | T ok i) BppdiREFIRE A Qe
and i nprowecpsticdms| thatywill nedotoddg kedicityl sehhothe fawationofrocledsatd prodrug,

simlar structure. The instant_.inyention _ addresses those .needs

T CUMARE T BT ORI Thibe R EREs T 1R ot FR G AopUILEL Bulaieed for the
drugtd i g@elop@ehtwdahns vethBeepdublie agintdfonihd tleh@RACofai@nhalk)leed hbemugh a
| i nker. These conjugates_are go_tent cytotoxins that can be

sel ect i VRAIYFURE! T/ SR @Iy ceptoging thapethitihhigh spertiicte ot atianaRduced i ve
form andetep a6k ﬁﬁ‘ﬁ&@%dts@ab'ilﬁb GA8ISod Rt RE 1d MBWH Mo RP3e sigMRedhiaRRE, 1S
a conmpound of the fornmula 0" X4-(L)-(AA IL)-8 -(Lf)-D\ 0

X4- P- - AAﬂ_l)e.mptﬁg)'@em@ﬁmsses those needs.

15 SUMMARY OF THE INVENTION

The present invention relates to drug-ligand conjugates where the drug and ligand are

linked through a linker. These conjugates are potent cytotoxins that can be selectively
delivered to a site of action of interest in an active form and then cleaved to release the active
drug,

20 One embodiment is a compound of the formula
i
x"—(L4 AAI)—(LZ)—C—(L‘)—D
P ° m or
X4—(L")—(AA l)fNA(LS)*D
P H 0

L' is substituted or unsubstituted alkyl, substituted or unsubstituted aryl, substituted or

wherein

25  unsubstituted heteroaryl or substituted or unsubstituted heteroalkyl group;
mis an integer 0, 1,2,3,4, 5, or 6;
AA' is an amino acid selected from the group consisting of natural amino acids and

unnatural a-amino acids;



L1 is substituted or unsubstituted al kyl, substituted or
unsubstituted aryl, substituted or 25unsubstituted heteroaryl or

substitutegd. o stituted heteroal kyl group; mis an,i r_ 1,
2, 3, 4, Sgloo#w%i,a%dp AA" is an am no acid sel ected ;}‘rdgﬂl‘ﬁsﬁﬂ@/ﬂ@%%p
consi sting of natural am no acids and unnatural a-am no acids; WO

20081103693PCT/ US20081054362 4 L2 is substituted al kyl,
unsubst i t ut ed.’ab kybstitusadadidyl, ougubstithet atkyd Iskdyskitutedistbedlk i uinegbstituted

het er oal kyl substit ut het er o | gal . kyl ., substjtuted .

ot or ocybuaT kY Bttt GO Gla G e B el alyt Sstieietent e
or unsubgdstbsdkRel 49k 6F Qdktithted dPudsibstbed hdtdtbadl; or unsubstit ut ed

al kyl, substituted or unsubstituted heteroal kyl, 5substituted or

unsubst i t ut ed-db substitstegor prbuiuted allgrs ebstitedios anshbstvted heferoalisyl.
Substy t ultichled UPRHRRLIA 66, AALARRAKE Ladblithiod Rerb®alll, OF sbstitatbdl i 2
| i nker menver; p Is or 1;°10X4 i's a nenber selected’fromthe group
consi st i mgulptityedhetroedlopkalbt i ve functional groups, unprotected
reactive funq}&@q@h_groups, detectabl e | abels, and targeting agents;
and D conpriseS a structure: wherein the ring systemA is
substituted diunsntestickibeed aryl, substituted or 15unsubstituted
het er oar yl oayg Qfﬁituted or unsubstituted heterocycl oal kyl ;
Tl
10 X* is a member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents; and

D comprises a structure:

6
R R7
RS R4t
=
N /
5
X £ G R
RS

wherein the ring system A is substituted or unsubstituted aryl, substituted or
15 unsubstituted heteroaryl or substituted or unsubstituted heterocycloalkyl;
E and G are members independently selected from H, substituted and
unsubstituted alkyl, substituted and unsubstituted hetercaikyl, a heteroatom, and a
single bond, or E and G are joined to form a ring system selected from substituted and
unsubstituted aryl, substituted and unsubstituted heteroaryl and substituted and
20 unsubstituted heterocycloalkyl;
X is a member selected from O, S and NR”;
R® is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, or acyl;
R’is OR",
25  wherein R" is H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, diphosphate, triphosphate, acyl, C(O)R"“R", C(O)OR",
C(O)NR"R", P(O)OR™),, C(O)CHRRY, SR"?, or SIR™*RPRY,



E and G are nenbers independently selected fromH, substituted and
unsubstituted al kyl, substituted and unsubstituted heteroal kyl, a

het er oat o iLngle bond, or E and G are joined to Ll
system selngfaa%gmﬁ’?%%] substituted and unsubstituted arylgé@%@{"‘fﬁ{#gd
and unsubstituted heteroaryl and subsfituted and 20unsubstituted

het erocycl oal kyl ; X is a nmenber selected fromO0O, S and NR23;
R23 is H, substituted or uniuwsichRUt BY, addd/ aresndrsbert ingendently selected

unsubstituted heteroal kyl, or _acyl; 123 is OR' wherein R' is H,
substituted al kyl, unsg‘%”éﬂqt %’P%%Xtﬁf] Rﬂ‘ff?nsglﬂfﬁléllt?q ﬂ%ﬁdguﬁﬁtgﬁegﬁ?ckyl ,
unsubstituted heteroal kytubsttuRhosRRALY] ardd subfRSBOAEuns@Shituted aryl,

C(0) R12R', C(0)01212, 0)[\IR1%R13, P(0) (OR12) 2, C(0) CHRI 2R13, SRI 2,
of SiR 12R13R14, WO 2008icipBEgspRT tomiy sitshagitrogen or carbop pogHpch

R12, R13, and Rl14 are %‘I@]‘ W _ p :
substjﬁt uted and unsubsti tu?g'gy%?E@?ﬁgfﬁgéwot%ﬁégﬁgeﬁgoEcﬁgftﬁngg?ft#lﬁtfggr
het er oal kyl and subst i mosubstitated hetawapdeadlkyl ried spstgh hawihgefreind tR62 and

R13 together with the %tr{b%%e or arbpn .atgmto S5which they are

attached are optionall yej ol négptfo(r)lal oM S S MU E S PR  Ubst i t ut ed

het er ocycl oal kyl mR'N&*sRrSuetRMavd mgmbearo mdépendefilynelebed Somapd ool | y
contai ning two ar . nore. heteroat . R4, R4A' RS and, RS are nber s
i ndependent | >F°§%1Ft€‘(3t°5§*’ f%mqﬁé?'gyidﬁﬁfﬁéw&dsﬂﬂ@@u ityted ubupvbitUed
al kylp unsubsfriit sHo@luh k¥teroadDStshbddiREl Rtdtbaryl BstsRakddtHetetstydi0AKY |

substituted heteroaryl, unsubstituted heteroaryl, ,Eubsltsi }Gutﬁl&:
het er ocycl oaIW‘Fb,Stlwm?ﬂ’qqyeb@hylhbql‘&e@cvgbsﬁsképgR AR gRn, NRGE(OB,

S 161 S0 R A ur SR LR S o 000, S35
R4', R5 and FB(CH:).D§EHPemorwhy 4iljichet mamf8h, Ri.Risnd & ngethet witly tharcerbon
attached, ar eat(jm(ljsi {054 ié[hotht];)P &'@af’%ac%g(s),sa}'é jtoH{Eag go B3im %%ﬁﬁjs%a}téc} cﬂ'tu%gubstituted
15 cycloalkyl or heterocycloalkyl ring system having from 4 to 6 members;
wherein
n is an integer from 1 to 20;
R" and RS are independently selected from H, substituted and
unsubstituted alkyl, substituted and unsubstituted heteroalkyl, substituted and
20 unsubstituted aryl, substituted and unsubstituted heteroaryl, substituted and
unsubstituted heterocycloalkyl, and substituted and 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
25 containing two or more heteroatoms;
R is a single bond which is either present or absent and when present R® and
R’ are joined to form a cyclopropyl ring; and
R’ is CH>-X" or -CHa- joined in said cyclopropyl ring with R®, wherein
X' is a leaving group,
30 wherein at least one of R*, R*", R%, R”, R'"R"*, R®, R or R'® links D to the
remainder of the compound;
or a pharmaceutically acceptable salt thereof,

Any of these compounds can be used as, or used to form, drug-ligand conjugates.



15cycl oal kyl or heterocycl oal kyl ring systemhaving from4 to 6
menbers; wherein nis an integer from1 to 20; R15 and R16 are

i ndependen ed fromH, substituted and unsubsti
substi t ut e%&m tﬁ’%@%bstl tuted heteroalkyl, substituted %%EQO&UJJ@

20unsubstituted aryl, substituted and unsubst i t ut ed het er oaryl ,
substituted and unsubstituted het er ocycl oal kyl , and substituted and
unsubst i t ut ednpepdrothel aspettethe inveRidn mrtdinRﬂcﬁpltaagaehtdnal fortnblatitves. Such

ni trogen.at om.t o whi they are att ched ar tion oined to
Form 5. SHREH PG RERHT T S e S Ep B P PRTPm A1) oyst em
havi ng fpmgceﬁgcaﬁymgpab@ ca@Rt.i onal 'y 25containing two or nore

het er oat ons; a single bond which is either present or

absent and V\Héﬁt%laé‘élé!ﬁ‘f amectatig HFY?n‘éﬁl’d’e}“‘étnﬁéQij‘éot‘SdthSIagé‘}ﬁ‘tﬂoﬁb‘gt‘fﬁyl
ri ring:s anshafBbubds SR iffertion.” B el(&mpleomemehﬁblﬁﬁb@td@ya%aﬁts&@s&mﬁag Gl

, Wherein X1 is a |leaving group, wherein at | east one of R4,
R4' , R5, wiRgein aRonjugsRd compmpd oRiiE lm\renm1615|admk1sst@edt§>th¢leelta@rmwdbr of

the COMPANAtin 8 1 RAGAITIEEULIGRL heBEHRAL AR EnSeL hnkDOPAyenbile ©f

t hese conpounds e use
conj ugat @sbodinint ABOBN A BE PBHETs Hﬁﬂﬂﬁt&ﬂﬂ&d&ﬁﬂlg&t stopping khe gte@tha:tﬂ atttlimait
aspect, the inventio

F per ains to. Ehar rraceutl ﬁ fortrrul ations ‘ﬁ
f or mul at PSRRI SP P BRPPT S ORMERR LG R 8 ﬁt‘?d‘u‘ﬁa I} SRR on
and B phae sEG@Yhh Sably seEcRAt 8 RbrdeRkiop @Fowth Bf Gk inlrhora f urther aspect,
the invention Bertal ns to methods of using the conf ugat e

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

of the detailed description below.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Non-limiting and non-exhaustive embodiments of the present invention are described
with reference to the following drawings. In the drawings, like reference numerals refer to
like parts throughout the various figures unless otherwise specified.
For a better understanding of the present invention, reference will be made to the
following Detailed Description, which is to be read in association with the accompanying
20  drawings, wherein:
FIGS. 1-9 are graphs of mean tumor volume, median tumor volume, and median %

body weight change, respectively, versus days past dosing for an in vivo study.

DETAILED DESCRIPTION OF THE INVENTION

25
Abbreviations
“Ala,” refers to alanine.
“Boc,” refers to r-butyloxycarbonyl.
“CPl,” refers to cyclopropapyrroloindole.
30 “Cbz,” refers to carbobenzoxy.

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



5 conpounds of the invention. For exanple, the invention provides a

met hod of killing a cell, wherein a conjugate conmpound of the
i nvention | jnistered to the cell an anount suffici i
the cell. @%wﬁ“g@grred enbodi nment , t.,he cell is a tunof%%%zﬁqumls#ﬁz

anot her enbodi nent, the invention provides a nethod of retarding or
stopping the growth of a tunor in a manmalian subject, wherein a
conj ugat e conpoundDMD®Heeferm ve M, NOdimesshydethylenestisniad t o 10t he subj ect

an anmount sufficie ,0 retard or .sto rowt h of the tunor.

Ot her aspects, adv%ﬁaé%{glsé?lal%ﬁdé?ﬁ%‘géﬁﬂi he invention will be
apparent from revi eywef réfe télNiRdingthylRsaarhigki on bel ow. BRI EF
DESCRI PTION OF THE DRAW NGS 15Non-limti ‘(lr}g and non-exhaustive

embodi ments of t heHgYdEetifers il digkthyleairpidét-1 Bedrigalel+Pehlyrétied- t o
the fol 'ﬁpﬁ&gyla{eqm-ﬂﬁ&P%égxﬁ%@&iﬂﬁa%mm ghégghatsﬁ\ﬁsm&e nuneral s

refer to 1 ke parts th t the variou gures unl ess ot herw se

speci fi ed. The ppmbel "Bt represantrcrarestamically déavedlde groepent
i nvention, ref er engp e L) bF, e 16 i8S L1 A 0G. RELRLL £

Description, which™'s"to be r SSOCI W € acconpanyi ng
20 drawi ngs, wher ¢éFMOC” refers fol IHuordnydmeth@ogycafhosylof mean tunor

vol unme, nedian tungpr, vl ynme, and di an % bod i ght change,
respectively, vergg@ﬁ&aﬁelﬁé%?'a@ég%ﬁéoi‘wn@ﬁl'%ﬁye\/\e;i vo study. DETAILED
DESCRY PTI ON OF THELLNRMENH @kueAbbreviations "Ala," refers to

al ani ne. "Boc," refers to r-butyl oxycarbonyl. "CPI," refers
to cycl opr opapyr r oF OBdddlers taguinaminobearei aCido car bobenzoxy. " DCM

refers to dichl orepgghalisis o th¥ 16 810l O
2, 3-di chl oro-5, 6- d?gyano-.i,%f- enz%qtfi E?jcr?e. "Dl PEA" refers to

di i sopropyl et hal affPM&” ry¥ers20 p8at 08BoRRETH/S20081054362 7

“TBAF,” refers to tetrabutylammonium fluoride.
15 “TBSO,” refers to t-butyldimethylsilyl ether.
“TEA” refers to triethylamine.
“TFA” refers to trifluororoacetic acid.
“EDC” refers to (1-Ethyl-3-(3-dimethyllaminopropyl)carbodiimide
hydrochloride)
20 “TBTU” refers to (2-(1H-Benzotriazole-1-yI)-1,1,3,3-tetramethyluronium
tetrafluoroborate)
“HOBT” refers to N-Hydroxybenzotriazole
The symbol “Q” refers to a therapeutic agent, diagnostic agent or detectable
label.
25
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
30  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,



"DVDA" refers to N, N -dinethyl ethyl ene diamne "RBF" refers to a
round bottom flask "DMF' refers to N, B-di nmet hyl f or mam de

"HATU' refers di met hyl am no)-1H 1, 2, 3-triazol o
[ 4, 5-Db] pyrﬁ@l %q[lx%_u%osgyf i met hyl enekN- net.hyl met hanamni ni um PCT/US2008/054362

hexaf | uor ophosphat e N-oxi de The synbol" "E," represents an
enzymatically cleaveable group. "EDClI" refers to

1- ( 3- di nNEhdwgtimiques pudogrpdedni@s etepeharalijopatior e dlgccordmdic comehisml inethods in
9-fl uorenyl net hyl oxycar bonyJ . " t" refers to
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"PMB" refers to para-nethoxybenzyl. "TBAF," refers to i
t et r abut JiapsdhY uihichibinpeporateg typahy refeggnse)s whisharamyeyife] theughowithis |
et herg " oo Fef j I R - :
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The term "therapeutic agent” is intended to mean a compound that, when present in a
10 therapeutically effective amount, produces a desired therapeutic effect on a mammal. For
treating carcinomas, it is desirable that the therapeutic agent also be capable of entering the
target cell.

The term "cytotoxin" is intended to mean a therapeutic agent having the desired effect
of being cytotoxic to cancer cells. Cytotoxic means that the agent arrests the growth of, or

15  Kkills the cells, Exemplary cytotoxins include, by way of example and not limitation,
combretastatins, duocarmycins, the CC-1065 anti-tumor antibiotics, anthracyclines, and
related compounds. Other cytotoxins include mycotoxins, ricin and its analogues,
calicheamycins, doxirubicin and maytansinoids.

The term "prodrug” and the term "drug conjugate” are used herein interchangeably.

20  Both refer to a compound that is relatively innocuous to cells while still in the conjugated
form but which is selectively degraded to a pharmacologically active form by conditions,
e.g., enzymes, located within or in the proximity of target cells.

The term "marker” is intended to mean a compound useful in the characterization of
tumors or other medical condition, for example, diagnosis, progression of a tumor, and assay

25  of the factors secreted by tumor cells. Markers are considered a subset of “diagnostic
agents.”

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

30 The terms "targeting group” and “targeting agent” are intended to mean a moiety that
is (1) able to direct the entity to which it is attached (e.g., therapeutic agent or marker) to a
target cell, for example to a specific type of tumor cell or (2) is preferentially activated at a

target tissue, for example a tumor. The targeting group or targeting agent can be a small
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20  cleaveable groups include natural amino acids or peptide sequences that end with a natural
amino acid, and are attached at their carboxy! terminus to the linker. While the degree of
cleavage rate enhancement is not critical to the invention, preferred examples of cleaveable
linkers are those in which at least about 10% of the cleaveable groups are cleaved in the
blood stream within 24 hours of administration, most preferably at least about 35%.

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

30 factors), peptide hormones, and antigen-binding fragments thereof.

The term “cyclization reaction,” when referring to the cyclization of a linker or any

portion thereof, indicates the cyclization of that linker into a ring and initiates the separation
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25 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
30  of the amino acid has been replaced with a keto (C(O)) group. Thus, for example, an alanine

side chain is -C(O)-CH(NH:)-CH3, and so forth,

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

an atom or a chemical moiety that protects the N-terminus of an amino acid or a peptide from
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term nucleic acid is used interchangeably with gene, cDNA, mRNA, oligonucleotide, and
polynucleotide,

The symbol ¥V | whether utilized as a bond or displayed perpendicular to a bond

25  indicates the point at which the displayed moiety is attached to the remainder of the molecule,
solid support, etc.

The term “alkyl,” by itself or as part of another substituent, means, unless otherwise
stated, a straight or branched chain, or cyclic hydrocarbon radical, or combination thereof,
which may be fully saturated, mono- or polyunsaturated and can include di- and multivalent

30 radicals, having the number of carbon atoms designated (i.e. C;-Cjo 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 isomers of, for example, n-pentyl, n-
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25 The terms *“halo” or “halogen,” by themselves or as part of another substituent, mean,
unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom. Additionally, terms
such as “haloalkyl,” are meant to include monohaloalkyl and polyhaloalkyl. For example, the
term “halo(C;-Cs)alkyl” is mean to include, but not be limited to, trifluoromethyl, 2,2,2-
trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the like.

30 The term *aryl” means, unless otherwise stated, a substituted or unsubstituted
polyunsaturated, aromatic, hydrocarbon substituent which can be a single ring or multiple
rings (preferably from 1 to 3 rings) which are fused together or linked covalently. The term

“heteroaryl” refers to aryl groups (or rings) that contain from one to four heteroatoms
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both substituted and vnsubstituted forms of the indicated radical. Preferred substituents for
each type of radical are provided below.
Substituents for the alkyl, and heteroalkyl radicals (including those groups often
25  referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) are generally referred to as “alkyl
substituents” and “heteroalkyl substituents,” respectively, and they can be one or more of a
variety of groups selected from, but not limited to: -OR’, =0, =NR’, =N-OR’, -NR’R”, -SR’,
-halogen, -SiR’R”R™’, -OC(O)R’, -C(O)R’, -CO:R’, -CONR’R”, -OC(O)NR’R”, -
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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
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groups when more than one of these groups is present.

25 Two of the aryl substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula —T-C(O)-(CRR")¢-U-, wherein T and
U are independently —-NR-, -O-, -CRR’- or a single bond, and q is an integer of from 0 to 3.
Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula —A-(CH,)-B-, wherein A and B are

30  independently -CRR’-, -O-, -NR-, -S-, -5(0)-, -S(0O)z-, -S{O)>NR’- or a single bond, and r is
an integer of from 1 to 4. One of the single bonds of the new ring so formed may optionally
be replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of

the aryl or heteroaryl ring may optionally be replaced with a substituent of the formula
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substituted or unsubstituted aryl, e.g., aryl substituted with 1-3
hal ogens, substituted or unsubstituted al kyl, al koxy or thioal koxy
groups, or arylal kyl groups. Wien a conpound of the invention
includes more than one R group, for exanpl 9988 h: of the R groups is
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10 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

15  unsubstituted heterocyclyl groups.

The term "pharmaceutically acceptable carrier”, as used herein means a
pharmaceutically-acceptable material, composition or vehicle, such as a liquid or solid filler,
diluent, excipient, solvent or encapsulating material, involved in carrying or transporting a

chemical agent. Pharmaceutically acceptable carriers include pharmaceutically acceptable
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i ncl ude: The neutral forms of the compounds are preferably regenerated by contacting the salt
with a base or acid and isolating the parent compound in the conventional manner. The
25  parent form of the compound differs from the various salt forms in certain physical
properties, such as solubility in polar solvents, but otherwise the salts are equivalent to the
parent form of the compound for the purposes of the present invention.
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
30  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,
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silicon (SI). e synbol "R' is a gengral abbreviationt
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pharmaceutically acceptabl e
compounds of the present invention may exist in mmltiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemplated by the present invention
and are intended to be within the scope of the present invention.

Certain compounds of the present invention possess asymmetric carbon atoms (optical

10 ' centers) or double bonds; the racemates, diastereomers, geometric isomers and individual
isomers are encompassed within the scope of the present invention.

The compounds of the present invention may also contain unnatural proportions of
atomic isotopes at one or more of the atoms that constitute such compounds. For example,
the compounds may be radiolabeled with radioactive isotopes, such as for example tritinm

15 (3H), iodine-125 (**1) or carbon-14 (**C). All isotopic variations of the compounds of the
present invention, whether radioactive or not, are intended to be encompassed within the
scope of the present invention.

The term "attaching moiety" or "moiety for attaching a targeting group" refers to a
moiety which allows for attachment of a targeting group to the linker. Typical attaching

20  groups include, by way of illustration and not limitation, alkyl, aminoalkyl,
aminocarbonylalkyl, carboxyalkyl, hydroxyalkyl, alkyl-maleimide, alkyl-N-
hydroxylsuccinimide, poly(ethylene glycol)-maleimide and poly(ethylene glycol)-N-
hydroxylsuccinimide, all of which may be further substituted. The linker can also have the
attaching moiety be actually appended to the targeting group.

25 As used herein, the term “leaving group” refers to a portion of a substrate that is
cleaved from the substrate in a reaction.

The term “antibody” as referred to herein includes whole antibodies and any antigen
binding fragment (i.e., “antigen-binding portion™) or single chains thereof. An "antibody"
refers to a glycoprotein comprising at least two heavy (H) chains and two light (L) chains

30 inter-connected by disulfide bonds, or an antigen binding portion thereof. Each heavy chain
is comprised of a heavy chain variable region (Vy) and a heavy chain constant region. The
heavy chain constant region is comprised of three domains, Cip1, Cipz and Cyps, and may be of

the mu, delta, gamma, alpha or epsilon isotype. Each light chain is comprised of a light chain
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Such single chain antibodies are also intended to be encompassed within the term "antigen-
binding portion" of an antibody. These antibody fragments are obtained using conventional

30 techniques known to those with skill in the art, and the fragments are screened for utility in

the same manner as are intact antibodies.
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chain \WDi2608H1N3@AZPCIIUSRO 81 B H2echt IBention can be prepared based on the
sequence of a murine monoclonal antibody. DNA encoding the heavy and light chain
immunoglobulins can be obtained from the murine hybridoma of interest and engineered to
25  contain non-murine (e.g.,. human) immunoglobulin sequences using standard molecular
biology techniques. For example, to create a chimeric antibody, the murine variable regions
can be linked to human constant regions using methods known in the art (see e.g., U.S. Patent
No. 4,816,567 to Cabilly et al.). To create a humanized antibody, the murine CDR regions
can be inserted into a human framework using methods known in the art (see e.g., U.S. Patent
30 No. 5,225,539 to Winter, and U.S. Patent Nos. 5,530,101 5,585,089; 5,693,762 and
6,180,370 to Queen et al.).
In another preferred embodiment, the antibody is a human antibody. Such human

antibodies can be generated by immunizing transgenic or transchromosomic mice in which
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ydrazines, razones, razides, diazo, diazonium, nitro, nitriles, mercaptans, sulfides,

disulfides, sulfoxides, sulfones, sulfonic acids, sulfinic acids, acetals, ketals, anhydrides,

25  sulfates, sulfenic acids isonitriles, amidines, imides, imidates, nitrones, hydroxylamines,
oximes, hydroxamic acids thiohydroxamic acids, allenes, ortho esters, sulfites, enamines,
ynamiines, ureas, pseudoureas, semicarbazides, carbodiimides, carbamates, imines, azides,
azo compounds, azoxy compounds, and nitroso compounds. Reactive functional groups also
include those used to prepare bioconjugates, e.g., N-hydroxysuccinimide esters, maleimides

30  and the like (see, for example, Hermanson, BIOCONJUGATE TECHNIQUES, Academic press,
San Diego, 1996). Methods to prepare each of these functional 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
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moiety. It will, however, be readily apparent to those of skill in the art that the linkers can be
25  attached to diverse species including, but not limited to, diagnostic agents, analytical agents,
biomolecules, targeting agents, detectable labels and the like.
The use of peptidyl and other linkers in drug-ligand conjugates is described in U.S.
Provisional Patent Applications Serial Nos. 6(/295,196; 60/295,259; 60/295,342; 60/304,908;
60/572,667; 60/661,174; 60/669,871; 60/720,499; 60/730,804; 60/735,657; 60/882,461; and
30 60/991,300 and U.S. Patent Applications Serial Nos. 10/160,972; 10/161,234; 11/134,685;
11/134,826; and 11/398,854 and U.S. Patent No. 6,989,452 and PCT Patent Applications
Nos. PCT/US2006/37793, PCT/US2006/60050, PCT/US2006/60711, and
PCT/SU2007/89100, all of which are incorporated herein by reference.
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25 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

30  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
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functionalities of spacer groups include hydroxy, mercapto, carbonyl, carboxy, amino,
25  ketone, and mercapto groups.

The self-immolative linkers, represented by L, are generally a substituted or
unsubstituted alkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl
or substituted or unsubstituted heteroalkyl group. In one embodiment, the alkyl or aryl
groups may comprise between 1 and 20 carbon atoms. They may also comprise a

30  polyethylene glycol moiety.
Exemplary spacer groups include, for example, 6-aminohexanol, 6-mercaptohexanol,

10-hydroxydecanoic acid, glycine and other amino acids, 1,6-hexanediol, B-alanine, 2-

aminoethanol, cysteamine (2-aminoethanethiol), 5-aminopentanoic acid, 6-aminohexanoic



In one aspect, the present invention relates to linkers that are
useful to attach targeti ng groups to therapeutic agents and markers.
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surpri sing aspect aof the present ¢ un ncl ude sin
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Si mMiEr presendkitBeiiRasisd1 08 diffeledk §faSerhial) bpagidi tﬂylmagcbgaﬂﬁwmtm&m@e

woul d expect substantially lower activity because the single am no
acid, asé8pbosed to a peptide, is not necessarily a substrate for an
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circul ati on and t he . desired ect or ex i S to afte
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t herapeuti c i ndex of the age The stabili zi ng {g)[;oups are

pr ef er atkPxyerlddihiny atkylanipg. or é1aﬂ<a%aaﬁﬁ% Lrartaip eabedimsnis.de qopwrises a non-
ther apeulytGe AERAL. B angﬁi'éf‘(ﬁﬁbc@{m@rﬁzm& f‘@étan%é'm@fel)p& mvel}rbhgiggﬂ)d

or non-target ti'ssue and are further ected ransport of
t he Z0germmine agih pilgmer, seah asipelydysinesr pﬁrlbvagsmafbu Lican ngmg:mwgwlmwechzxs

bl ock degr o’? n of e kew
or ovi i g ANt giiso 1P AR e PR 1ERE TP Hr DR B byl e
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stability durin tora N either a_.forrruae 0 g]fi wat?@
Form Edr oottt ISP SaBb Py GuekaroL e Sl e
t her apeWHE pa@BR bf OF mipbdiwedn 1| dndSBMAS1chS. PreRirfy, theIPE@SEMhawl1-12
mar ker fr om degradati on when tested by storage of the agent or
25  repeat units, more preferably 3-12 repeat units, more preferably 2-6 repeat units, or even
more preferably 3-5 repeat units and most preferably 4 repeat units. L* may consist solely of
the PEG moiety, or it may also contain an additional substituted or unsubstituted alkyl or
heteroalkyl. It is useful to combine PEG as part of the L' moiety to enhance the water
solubility of the complex. Additionally, the PEG moiety reduces the degree of aggregation
30  that may occur during the conjugation of the drug to the antibody.
As discussed above, the linkers of the invention can be represented by the general
formmla: (L4)p—F— (LY , wherein F represents the linker portion comprising the amino

acid. In one embodiment, the F portion comprises an optional additional self-immolative
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bl ood under the given assay conditionS. The present invention also
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functionali: peut i 7s) : o], [ t he
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x4—-(|_‘9——(AA 1)—N—(L3)—D
P H o
(2)

20 Tn this embodiment, L* is a moiety that preferably imparts increased solubility, or
decreased aggregation properties, or modifies the hydrolysis rate, as described above; L? is a
spacer group comprising a primary or secondary amine or a carboxyl functional group, and
either the amine of L? forms an amide bond with a pendant carboxyl functional group of D or
the carboxyl of L’ forms an amide bond with a pendant amine functional group of D; and o

25  and p are independently O or 1. AA' represents a natural amino acid or unnatural g-amino

acid. In this embodiment, L' is absent (i.e., m is 0 is the general formula).

The self-immolative linker L*

The self-immolative linker I.? is a bifunctional chemical moiety which is capable of

30 covalently linking together two spaced chemical moieties into a normally stable tripartate



or substituted or unsubstituted heteroal kyl group. In one enbodi nent,
the al kyl or aryl groups may conprise between 1 and 20 carbon atons.
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3
The aromatic ring of the aminobenzyl group may be substituted with one or more “K”
groups. A “K” group is a substituent on the aromatic ring that replaces a hydrogen otherwise
25  attached to one of the four non-substituted carbons that are part of the ring structure. The “K”
group may be a single atom, such as a halogen, or may be a multi-atom group, such as alkyl,
heteroalkyl, amino, nitro, hydroxy, alkoxy, haloaikyl, and cyano. Each K is independently
selected from the group consisting of substituted alkyl, unsubstituted alkyl, substituted
heteroalkyl, unsubstituted heteroalkyl, substituted aryl, unsubstituted aryl, substituted
30  heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NR?'R%, NR*COR%, OCONR*'R?, QCOR?, and OR?,



25repeat units, nore preferably 3-12 repeat units, nore preferably
2-6 repeat units, or even nore preferably 3-5 repeat units and nost
preferably units. L4 may consist solely of th L e
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In one embodiment, the invention provides a linker of Formula (1) above, wherein F

ot
/'N\_°
§—+AA4-"25;;;;>*__//

where R** is selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,

comprlses the structure:

substituted heteroalkyl, and unsubstituted heteroalkyl, Each K is a member independently
20  selected from the group consisting of substituted alkyl, unsubstituted alkyl, substituted
heteroalkyl, unsubstituted heteroalkyl, substituted aryl, unsubstituted aryl, substituted
heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NR*'R*, NR**COR*, OCONR*'R*, OCOR?, and OR*!
where R*' and R* are independently selected from the group consisting of H, substituted
25  alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted hetercaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl; and a is an integer of 0,1, 2, 3, or 4.
In another embodiment, the linker of Formuia (1) above comprises a -F-(LY - that

comprises the structure:



I n anot her enbodi nent, the conjugate conprising the |inker conprises
a structure of the Fornmula 2: X4--(L4t-/AAl)-N4L3)-D (2) 20In this
enbodi ment wo%otjl 383 noi ety that preferably inparts i ncgﬁ?ﬁﬁﬂot{sﬁls-ﬂ@
solubility, "of decreased aggregation ﬁgopertles, or nodifies e
hydrol ysis rate, as described above; T3 is a spacer group conprising
a primary or secondary am ne or a carboxyl functional group, and
either the am ne of L3 forns an am de bond mﬁqgmaﬁamnﬂ%nt car boxyl
functional group of D or the carboxyl of I3 for an jam ge bond with
a pendant amine functional groyp of D; andlo 2
i ndependently 0 or 1. AAl re
unnat ural a-am nogacid. In tdi ment , 4
0 is the general forhuhf). f-inmol ati | I nker
The sel f-inmol atiyge erTLZ is a bifunctional chem cal noiety which
i s capabl e of 30céval entlyd2*nking together two spaced cheni cal
nmoieties into a normally stable tripartate WO o

2008/ 1038u3PeIrhlis2 BEgnanes grlependpifveeleried fiog) thasionp coméstisg osHi d
spaced c i j etd es: - nan I

R L B S R
spont aneous| yinsbmavinhedifens thheelfipmedlattespaser Lhisclnddsecul e to rel ease
the other of said spaced chem cal goieties. In accordance with the
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spacer | et F it . ) .
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10  orethyl. In some embodiments, w is 0.
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In some embodiments, L? includes
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The Spacer Group L
15 The spacer group L’ is characterized in that it comprises a primary or secondary

amine or a carboxyl functional group, and either the amine of the L* group forms an amide

bond with a pendant carboxyl functional group of D or the carboxyl of L? forms an amide



substituted al kyl, unsubstituted al kyl, substituted heteroal kyl,
unsubstituted heteroal kyl, unsubstituted heterocycl oal kyl,
substitute cloallcyl, substituted or unsubstit | r
substi t ut egrogﬁ%ﬁ@%’(s%bsti tuted heteroagyl . One %Eaﬁﬁz% 0§4rsl6§/)
preferred sel f-immol ative spacer L2 may be represented by the 20
Formula 3: A24 (3) The aromatic ring of the anni nobenzyl group may
be subst bdndtveith mpankdamnenimer funaiioeal'gupmefdh pk’ ca bé Kleqyedfigpmitle group
substituent. on the arqmatic ri that .replaces a hydr.oge t herw se
25at t ache PP HEo TS el Fhu R e dstittthetes ok,
of the riumgitaletl YELRbBstitb@aryKsulgtiQidd oraysubetitated hegioaryRide RubsEtedd ;s a
hal ogen, or may be a nulti-atom group, such as al kyl, heteroalkyl,
am no, nPTsREstitighRessrgcyelor ikl yIn apsefempdembodinent dy £REPTiEes @R aperpagic group.
i ndepgen . ) . 3 Si .St j
AR R s S R
het er oal lmyiting sxadymples eftstrdctayey that eansatystal ptle dNHr spacer énghleithe flodeiwing
30heterqﬁﬁxhrsunsubstituted het eroaryl, substituted heterocycl oal kyl,
unsubstituted heterocycl oal kyl, hal ogen, NO2, NR21R22, NR21COR22,
OCONR21R22, OCOR21, and OR21, WD 2008/103693PCT/ US20081054362 28
wherein R21 and R22 are independaFtIy selected%fron1the group
consisting of H, substituted al R§T, ted al kyl, substituted

unsubsti ti
pal kyl , sugézftuted aryl,
unsubstituted aryl, substituyted’heteroary] )=enhsubstituted heteroaryl,
substituted heterocycl oal kyl*Yand unsubstit}it ed heterocycl oal |l cyl.
Exenpl ary K substituents incl®Ude, but 5 are not limted to, F, O,

v

het er oal kyl , unsubstituted he

Br, I, NO2, OH OCH3, NHCOCH3, N(CH3)2, NHCOCF3 and nmethyl. For "Ka",
ais an integer of 0, 1, 2, 3 r 4. In one eferred enbodi nent, a
is O. The et her oxygen rP{ t he SETHCHH shown above is
connected to a carbonyl grdup-zThe

i ne %rc p the NR24 functionality
into the aromatic ring indifcates that thé&Ndm ne functionality nmay be
bonded to any of the five caPbons that both formthe ring and are not
10 substituted by the -CH2-0- graup. Preferably, the NR24
functionality of X is coval ently ‘bound to th8'aromatic ring at the
para position relative to the 2-0- group. 4 is a nmenber selected
fromthe group consisting of ubstitute yl, unsubstituted
al kyl , substituted heteroal kylt~zand unsubgt ptaut ed heteroallcyl. In a
speci fic enbodi ment, R24 isshiydrogen. 151 ANdne enbodi nent, the
i nvention provides a linker of Formula (1) above, wherein F

10  where Z is a member selected from O, S and NR*?, and where R* is a member selected from

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

selected from the group consisting of:



conprises the structure: KaO A1 N\ ( /o_cl1ll.4 11{24 where R24 is
sel ected fromthe group consisting of H substituted alkyl,

unsubstitu substituted heteroal kyl, and unsu
heteroalky%ﬁﬂﬁabﬁ&k is a nenber |ndep§pdently 205e|ect§§$ ﬁﬁ%&ﬁﬁ«mz
group consi sting of substituted al kyl, unsubstituted al kyl,
substituted heteroal kyl, unsubstltuted het er oal kyl , substltuted aryl,
unsubstituted aryl, substituted heter oaryl unsubstituted eroaryl,
substituted het enocyelveal kyl, u bsti t ut ed ‘@cyckpa

hal ogen, NO2, N 2, 1CQ, OCONR2 1 Rg2 n 1 where
R2' and R22 are | dent el ected fro c&nsisting of
H substituted % iwfﬁg;gspltuted al ki, ed heteroal kyl,
unsubsti t ut ed heteroa+ ubstituted aryl, umsSubgtituted aryl,
substituted heteroaryl, uhsubstituted heteroaryl, substituted

het er ocycl oal | cyl, unsubstituted heterocycl kyl; and a is an
integer of 0,1, 2, 3, or 4. comd N anot h odi nent, the I|inker

i *conprises the

structure: WD 2008/ 103693P 08/ 05 29 0 "
HO N; C—S § o
|
NH, ’ NHe
cl
cl Q
0O HQ &
H
O ) HO N j

and o Z
where 7 18 a member selected from O, S and NR23, where R? is a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl; and
5  where the NH; group on each structure reacts with AA' to form ~AA'-NH-.

The Amino Acid AA!

The group AA' represents a single amino acid and may be a natural amino acid or an

unnatural ¢-amino acid. The amino acid may be in the L or the D configuration. The amino

10  acid may be chosen based on their suitability for selective cleavage by particular molecules
such as tumor-associated protease.

Without wishing to be limited to any specific mechanism of cleavage of the toxin
from the antibody, it is believed that at least some of the compounds of this invention are
cleaved by cathepsin B. Other mechanisms of cleavage or of releasing the toxin of the

15 invention in the appropriate environment are also contemplated and included in the
invention. In one embodiment, the amino acid AA! is chosen based on the linker’s ability to

be cleaved by a lysosomal proteases, non-limiting examples of which include cathepsins B,



r/0-CN1 R4 . N' 1 IR24 where each R24 is a nenber independently
selected fromthe group consisting of H substituted al kyl,

unsubstitu substituted heteroal kyl, and unsubst.i _

het er oal kyfﬁf’%ﬁﬂbé}%@% enbodi ments, the_self-inmolative s%@éé#a%g’bnm
includes 0 -/H)551 5 where each R17, ﬁl& and R19 is independently
selected fromH, substituted or unsubstituted al kyl, substituted or

unsubst i t@Ed,NedndrSodhkyine ambodimbrat,ithaligedr intdinisg beinotasideslA e yhpabind
wis an integer fromQ to 4.. In sone_enbodi nents, R17 and R18 are

i ndependé’ﬁt“lg%? V%{bya?aﬂws% I8 Efoa BiFh cam By IFStEf PRPR B Yo BrofiaRs flavage
Pref er ablaysayRbovand tiRldtr.are Cl-4 al kyl, such as nethyl 10 or ethyl.

In some enmbodi nents, wis 0. In some enbodinents, L2 includes The
Spacer Group [Bsome embodiments, the linker containing amino acid AA" is not substantially

5 cleaved by cathepsin B in vitro (e.g., no substantial cleavage in 24 hours) and yet is still
cleavable in vivo to yield the active drug,.

In another embodiment, the amino acid AA' is chosen based on the linker’s ability to
be cleaved by a tumor-associated protease, such as a protease that is found extracellularly in
the vicinity of tumor cells, non-limiting examples of which include thimet oligopeptidase

10 (TOP) and CD10, The ability of a linker to be cleaved by TOP or CD10 can be tested using
in vitro protease cleavage assays known in the art.

In one embodiment, the amino acid is selected from the group consisting of: Ala, Arg,
Asn, Asp, Cit, Cys, Gln, Glu, Gly, lle, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.
In another embodiment, the amino acid is selected from the group consisting of Cit, Glu, Lys,

15  and Ser.

Proteases have been implicated in cancer metastasis. Increased synthesis of the
protease urokinase was correlated with an increased ability to metastasize in many cancers,
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

20 extracellular matrix through which the metastasizing tumor cells invade, Plasmin can also
activate the collagenases thus promoting the degradation of the collagen in the basement
membrane surrounding the capillaries and lymph system thereby allowing tumor cells to
invade into the target tissues (Dano, et al. Adv. Cancer. Res., 44: 139 (1985)). Thus, it is
within the scope of the present invention to utilize a linker that is cleaved by urokinase.

25 The invention also provides the use of linkers that are sensitive to cleavage by
tryptases. Human mast cells express at least four distinct tryptases, designated o BI, B1I, and
BIII. These enzymes are not controlled by blood plasma proteinase inhibitors and only cleave
a few physiological substrates in vitro. The tryptase family of serine proteases has been
implicated in a variety of allergic and inflammatory diseases involving mast cells because of

30 elevated tryptase levels found in biological fluids from patients with these disorders.
However, the exact role of tryptase in the pathophysiology of disease remains to be
delineated. The scope of biological functions and corresponding physiological consequences

of tryptase are substantially defined by their substrate specificity.



15The spacer group L3 is characterized in that it conprises a primary
or secondary am ne or a carboxyl functional group, and either the

am ne of t p fornms an am de bond with a penda
Uy g Ve

functi onal D or the car boxylssof L3 fornms an a

2008/ 103693PCT/ US20081054362 30 bond With a pendant am ne functional
group of D. L3 can be selected fromthe group consisting of
substitut ed OFryptasdiibstpbteut zdvablofipro-siokikse plisednaden actdatos (WRA) e
het er oal kyl , substituted or unsugst'tut ed ar%l \ sgbsti.t utgd.or. n
unsubsti%%‘i‘oe%&" PRt Gargfrase gisogiathd pith (yraof Brtagiariand iy atjpeg/ictivation of the

het er Ocyﬁhﬁﬁhbgén-caécad@r@ﬁ%%mms desiReet naFRkirade fula Ok ik $HiSceRila@l OMAL i C
group. 5 Mire &;eferably, L3 conprises a benzoic acid group, an

ani | i ne Yigupaben nddpiREtign.gigy. bendiogtioniof frypfagsxestiyitien obprosirelipasgr es

t hat £an : - } | Hde. thhe f i i :
0 10 e e oA e T s PR YR IBNG DS 5
i s a nendevowelibyBedoficdGhenison36e® { 130t WA6-GA 1AMt Vasweaive atkspinal

st ¢t ABMBEIL A STa T GATE Y Pl Ao e,

he*i nvention ntaini n
remai ns dédvad bedypiasel pématily gt thDThABCHLeli-Agd (SEQ. B NG: 2yed@encei(Tajw@sen

h that it f t d t,significantly alter the
oLt vi ¢ ylof e R e BioiPhen I S0 aME Cobofn SHBRd satRlg BiR-7
i tseldf fiandkicRAGdHRd bit@valed LSRABREe athiRy s&x@m\ﬂlﬁ-_m% (SEQEDaD o3 B8 Rhee
I C

the drug, D, is a duocarnycin derivative in a portion of the

drug funedriynsbigblastieolifgrabion cdereands Hhrpmbin agh vasschieprpéy FgR-§ ifcipactivated
ebodi ey Syl hg&{g F%)cﬁlg%éh%]_, tqs%:'gg. MHING: 5 hecleRBINRBIRS EAAY Wiffnat 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
15  with the profound changes observed in several mast cell-mediated disorders, One hallmark
of chronic asthma and other long-term respiratory diseases is fibrosis and thickening of the
underlying tissues that could be the result of tryptase activation of its physiological targets.
Similarly, a series of reports have shown angiogenesis to be associated with mast cell density,
tryptase activity and poor prognosis in a variety of cancers (Coussens et al., Genes and
20  Development 13(11); 1382-97 (1999)); Takanami er al., Cancer 88(12): 2686-92 (2000);
Toth-Jakatics er ¢l., Human Pathology 31(8): 955-960 (2000); Ribatti et «l., International
Journal of Cancer 85(2): 171-5 (2000)).
The drug-ligand conjugate of the current invention may optionally contain two or
more linkers. For example, one linker may be used to connect the drug to the ligand and a
25  second linker may attach a diagnostic agent to the complex. Other uses for additional linkers
include linking analytical agents, biomolecules, targeting agents, and detectable labels to the
drug-ligand complex. The multiple linkers may be the same or different.
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,
30  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



where Z is a nenber selected fromO, S and NR23, where R23 is a
menber selected fromH, substituted or unsubstituted al kyl,

substi t ut eaf? BUSZIH%sd?St ituted heteroal kyl, and acyl; agip&'qgﬁ{sﬁlﬁ}gpze

NH2 group on ‘ea ructure reacts mﬁ&h AA" to form

Am no Acid AAl The group AA'" represents a single amno acid
and may be a natural amno acid or an unnatural a-am no acid. The
am no acindemivy obe rdactivelapalogwr thtieef, I attacted guamsdligomerid bepapineade fdaoiak

may be chosen based on their suitability for selective cleavage by
oyt cul e ToPReTe L Bt e Rt o e FieGitia e SeoB o8y Houe
wi shi ng fi8schinkériiioh €¥hé RamdyorkResiclel®] ﬁ@ﬂét@ﬁhm.eﬂﬂaﬁﬂgﬁﬂéﬂ'@ oft he
toxin fromthe antibody, it is believed that at |east sone of the
conpound§agive skasdor Hipehing ermparadeefdhs Byemipn Ypepyirnthpirapenerk can be
mechani sigiyQtized %&eﬁ‘ﬁ%ﬂ@@%ﬁa@s s&ahe ﬂﬁbr?ﬂmtop ﬁlogé)t)ﬁhrf'o@ SEE(QQS (;Ifﬁhé]l}lleﬁﬁl gn
in the appropriate environnent are al so contenplated and included in
t he i nventi orMoreavesrtbe prebamt invertion indedeandmpoumds thayeak firstichdigahtohifeald
on the |} r's.ability t c by .a.lysosonnl protease _
non-1i mi % ﬁé“%%&%‘ﬁﬁ“é s "‘oef‘s\%%g@lﬁ tﬁ@%’ g‘ﬁ}%“ e 13%‘%"1 ol ?gc’o‘\?\b"mp"““%s that are
2008/ 10369 Sin{h1{HA080i24E 6Phus 2any Gf the,sulbdtitden@Rét fGrth hére BRAR be replaced

enbodi nents, the |inker coptainjn m no . | is capable qf being
cl eaved B§" eﬁ%eb%ﬁaﬁwés fig e regha Eﬁt%%ﬁl%b‘éfﬁg% wamak; hg Vi her o
pr ot GRS 6sc6pLAVRIRVARIDAYS N WRpleNrepli€e ARjdroxyl gIXKP With 256 or an amine with

enbodi ments, the |inker containing amno acid I S_not

subst antd gafeynasy paie YKy astMep SIS npase wateF-eolplde groiety olnsy pyefesed i al
cl eavage, : [  ; [ . LNV | he
et vo g dfnt Al Wik Ebrubify 3k hbrkl S KRR Ruald 4 opoothrhfiok
chosen bbsedivin tavredd theloarchgnnebef the gonippuhds st athéidreywith a moiety that

t unor - associ at ed ot h as.a protea hat Js,foun )
ext racol TUTSFI 9 PRt R py B PoRiae et SR of S wshi o
of Wi cleolubilityeeorgimicradmeiundogre Rhéwkamahd O€. TSR nadticb dCikMide, Thie amlyiot i ty

of alinker to be cleaved by TOP or CD10 can be tested using in vitro
br ot eas SEIIGAE SRUHS e HAHE Wi petmanently chatged Toict o

guaternary ammonium, or a group that is charged at a physioclogically relevant pH, e.g.
carboxylic acid, amine. Other methods include, appending to the organic nucleus hydroxyl-
or amine-containing groups, e.g. alcohols, polyols, polyethers, and the like. Representative
20  examples include, but are not limited to, polylysine, polyethyleneimine, poly(ethyleneglycol)
and poly(propyleneglycol). Suitable functionalization chemistries and strategies for these
compounds are known in the art. See, for example, Dunn, R.L., et al., Eds. POLYMERIC
DRUGS AND DRUG DELIVERY SYSTEMS, ACS Symposium Series Vol, 469, American
Chemical Society, Washington, D.C. 1991.
25
DRUGS
Drugs, depicted as “D” herein, are provided in the current invention as part of a drug-
ligand conjugate, where the drug is linked to a ligand through a linker. The drug must
possess a desired biological activity and contain a reactive functional group in order to link to
30  the ligand. The desired biological activity includes the diagnosis, cure, mitigation, treatment,
or prevention of disease in an animal such as a human. Thus, so long as it has the needed
reactive functional group, the term "drug" refers to chemicals recognized as drugs in the

official United States Pharmacopeia, official Homeopathic Pharmacopeia of the United



In one enbodi nent, the amno acid is selected fromthe group
consisting of: Ala, Arg, Asn, Asp, Ct, Cs, An, du, Ay, Ile, Leu,
Lys, Ser, Tlu-, Trp, Tyr, and Val. In a

enbodi nentme%%ﬁ’gq)ﬁo acid is selecteg fromthe group 2‘%?{2&%2{’?8%438$
Ct, GQu, Lys, 15and Ser. Prot eaSes have been inplicated in
cancer nmetastasis. Increased synthesis of the protease urokinase was
cor r el at dtenidr loffixital NacioeA Fotimainiy| o:tayy suppianteas thaseb? eExempldn frug o ACSES .

Ur oki nas ctivates .plasmn fromp i npgen, which i.s ubiquitous
ooat od orghibe drysoler PrkrepisapRRuere & B ofas Dot it s e

degr adat UGN Fedd AaeDmg MdediRistrdtidn (PBA R NedXdraaleb beth@Eorimbalipbelyr ough

whi ch the netastasi zing tunor cells invade. Plasmn can al so activate

the col | Herenerséand dayslopeds god the graseiet igvsgriedeyiges Bat theve nev idrugy &wnyiafyo
the ba e,;EelP [ i | ynph system

t her eby al éﬁgg?gﬂgf&g %gialgnéﬁgg??ﬁtcght é[?vt%gtr?%feit ti ssues (Dano,
et al. Adv. CI%mchcd fulﬁeisonal ZoupslidQudelg8aary or Feaiglary amines, Wydrhkyls,t he

scope of tion t t||| is cle av

ur 0E| nasemﬁg%é A 1r‘?t sidshy & ““‘@? gone%les fef%e%emé"?%fmﬁmnﬁ}(%llg pstlH eare
sensi ti Vigydiaxytl plamageu bscohdiatphmﬁes, sulfiwigyls frsdarellicaX funeschabgrob@ast
four distinct tryptases, designated §341+ﬁ 1311, and 13111. These
enzymes aYe8 PRIE P& ’tefiJF'PCé‘EI“%W%‘IPBBHI“aF KR SrEIARAYY SO AE1es 3Rd)
onl y1cl eavRxgiid f4¢ RSl gaghlssalmtak»\grh@stt Bvel a0 1e4btldnd; buTHﬁylhaoepz 358 5,6

famly of serine proteases has been inplicated in a vari ety of

al | er gi coramRie raaetivenirtiongl edpupsad@ditivpaln ¥ peginraalativeeippesr e caax be of
30el evatlﬁgmg&l{c%& Svebif %'Iéac 19&%9?{50%%8&&&' tfi@!iru% L4 68 k@M pati ents

wi th these disor ers tryptase in the
pat hophysi ol d“glybdufg hgaaéasmugzemwffscttm fblethdeéuampce:ds foleé@ctbepe of

bi ol ogi cal fun ns and oL I8 ndi n phy | cal f
eyt ascoearBine Al A GO PRV R RO D e BRI aRieyert
WO 2308/ b PR3P UHA 03 kODahisutt tBa8 drug to the Heyipddask wihsredt 9 0F p:nhculal
activator of pro-urokinase plasm nogen activator (uPA), the zynpgen
form of %"¥fitot ease associated with tumor netastasis and invasion.
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of extracellular matrix for cellul ar extravasati on and ]gr ation,
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(1990)) he Gpr coupl ed receptor PAR-2 10 can be cl eaved and

s st
activat é Y564se g 4R at the Ser-Lys-@y-Arg (SEQ 1D NO 3) sequence
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receptor PAR-1 is inactivated by tryptase at Pro- Asn- Asp- Lys
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associ atgd, Wnith of @8 tufi&! lorfd@A%rtdke of these tumor-specific drug-ligand complexes is

that they are stable to adventitious proteases in the human serum. Another advantage of the

drug-ligand complex is that they are less toxic than the corresponding free drug; additionally,



tryptase activity and poor prognosis in a variety of cancers
(Coussens et at, Cenes and 20 Devel opnent 13(11): 1382-97 (1999));

Takanam e cer 88(12): 2686-92 (2000); Toth-J

Human Pat h |°?é"§/”é’%g 955- 960 (2000); Ribatti et al. a‘ﬁ‘f"éﬁa %ﬁ%@ﬁgl
Jour nal of Cancer 85(2) 171-5 (2000)3 The drug- Ilgand conj ugat e of
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limted.to,, functi i zi.ng. an or ani ¢ nucl eys t nen

char ged lﬂﬁidQES?Pl%“ge ‘Hfﬁ%\‘i'lg‘} R e C tp e ﬂgﬁ‘ﬂ&ﬁﬁl@ﬁi erp téﬁét ged
at a ph%ﬁbﬁic@&h&ﬁh&a\ﬁoh@dl@%@dﬁtmﬂlﬁ ar€- §. carboxylic acid, am ne Q her
met hods i ncl ude, fg{;)pendl ng to the organi c nucl eus hydroxyl

ani - cont ai WrefgT insafog useain gastryrrent ipngion Hclude 9létcms§msafﬁ@ t he

like. R%B?,%%Et@ﬂﬂb%sed and MCBI-based analogues thereof, morpholino-doxorubicin,
cyanomorpholino-doxorubicin, dolastatin-10, combretastatin, calicheamicin, maytansine,
DM-1, auristatin E, AEB, AEFP, MMAE, Tubulysin A, Disorazole, epothilone A and
epothilone B. '

30 Particularly preferred cytotoxins of the present invention are active, potent

duocarmycin derivatives and CC-1065. The parent agents are exceptionally potent antitumor
antibiotics that derive their biological effects through the reversible, stereoelectronically

controlled sequence selective alkylation of DNA (Boger et al. J. Org. Chem. 55: 4499 (1990);



20exanmpl es include, but are not limted to, polylysine,

pol yet hyl enei m ne, pol y(ethyl eneglycol) and pol y(propyl enegl ycol).
Suitable fynctj Lzation chem stries and strategies f -
conmpounds Q?E%Eﬁ@%%gin the art. See, r exanpl e, EUnn,ﬁﬁyﬁgﬁﬁ@?4¥ﬁ,
Eds. POLYMERI C DRUGS AND DRUG DELI VERY SYSTEMS, ACS Synposium Series
Vol . 469, Anerican Chem cal Society, Washington, D.C. 1991. 25 DRUGS
Drugs, dBpgecieed. Asin. Chelelai h12: 8061 (1093) Beghr ienvit, HedmuCheanSod. 11Era6M6N

as part gf a drugli d copj ugate, W | drug is, |jnked 't

7 gand oD fottet fcbrn Hleng i A OE £ aBs Boert abdh pliapraierb e

activityrand: T3t 992)). aSubSa@Ent (S the URiGAl dXRRIsu 0P tHe duBcRileihs, kRtehdifK t O

30t he |ligand. The desired biol ogical act|V|t¥ i ncl udes t he di agnosi s,
T

cure, m ¢fykdrwhbecn devaterdincucistating g ENA alkylgtionsedestivity pfithaduaspimpgins
such as @dh&@ﬁﬂctu&hﬁ?gin.so long as it has the needed reactive
functional group, the term"drug" refers to chem cals recognized as
drugs in the Adpiticilaly prefemed agest & sheRhvarenttio oppépm progfdes & cxbtoxic

Honeopat hi ¢ Ph copeia of the.United )

00! § ooty BAOR bRy Moo ffinedo § o i ficial national

Formul ary, or any suppl enen ereof . Exenplary drugs are set forth
in the Physician's Desk Ref{ ce (PDR) and in the Orange Book

mai nt ai ned by the U S. Food B ug_Admi ni stration (FDA). New drugs
are being continually being/dl sS4 erBd and vel oped, and the present

into the drug-1ligand conpl ex "of e C e i nvBht i on.

Preferred functional groups include v i ma secondary am nes,

hydr oxyl s, sull hydryls, carboxyl gz7—akdehyk and ketones. More
preferred functional groups incPude hyd&oxy[s, Primary or secondary
am nes, sul fhydryls and carboxylic acid fungtional (gyoups. Even nore
preferred functional groups include hydroxyls, primary and secondary

an nes gRnG SRNKIN A & 286 fbdr Yaedib PR sBEsOHRS or TRGILIIM@BaAHgt have
at | east one, but ma Y have 2, 5, 6 or nore reactive functional

) 41 . .
gr oulds . saB¥itated pymsybstiitedeheterpaylping slpttusgses aipsubptitutedfgtepsycloalkyl

i ncor por ket ¢ j ngﬂy oup of the drug and

t he Iinlfgsrﬂfig B Mﬁ%ﬁ”ﬁ?ﬁggﬁﬁggﬁ %%njﬁgét |§ﬁ%ffective for the usual
pur poses for ThhisgpmnbaelhE apd O s posphindentlyrsalysted fremdfl fsebstitwie] odunisulistitaged
superior_.effi ecause..of the ahilit 1 nherent .15f or | east
one |1 g 6T eP S AR oM B bR T et o s T
of part iapibalyljeined iotform a ring sysedmpdlatted febim gisbstimedduwd @ngmbaiteied Syl

pepti des, and m?ll mol ecul e drugs . cont.aining a functionalwgroup for

i niddge Bt P ‘@“é‘r‘hf.‘il‘%*r tespstling SHRFited QrosBLHHEd hetpRr iR Tor
The symbol X represents a member selected from O, § and NR*. R™ is a member
selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
and acyl.
The symbo] R® represents a member selected from (=0), SR'!, NHR" and OR", in
20 which R" is H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
diphosphates, triphosphates, acyl, C(O)R'* R”, C(O)OR'?, C(O)NR"R", P(O)(OR'%),,
C(O)CHR"R"®, SR" or SiR"*R"”R™. The symbols R, R”, and R' independently represent
H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted
or unsubstituted aryl, where R'? and R"? together with the nitrogen or carbon atom to which
25  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.



exanpl e, the enzynme inhibitors such as di hydrofol ate reduct ase
inhibitors, thymdyl ate 20synt hase inhibitors, DNA intercal ators, DNA
cl eavers, ase inhibitors, the anthracycllne f

dr ugs, the&&oﬁkggﬂ'gﬁ'é the m tonyci n%, t he bl eonyci ns @({?ﬂ@é&@ {U5436%i ¢
nucl eosi des, the pteri d| ne famly of drugs, diynenes, the

podophyl | ot oxi ns, differentiation inducers, and taxols. Preferred
drugs of the RﬁRﬁeRf andRBatd Iﬁdfmlbmcindét&n&t}{tltytsehét@d fromds sulsseifudd ém

cancer 25thera her nall e pr.ot ei ns pol t|d
wi th desPBEt %‘i @Bﬁc%w%st&a tef 9F ?%f“go‘&lff"fy %%P sutstisuped or ’Fﬂsé‘q’ﬂ d ﬁ%f?‘
sel ect edsub@icb@d @%m@&&ﬂe@ﬁet@;oé#mmyﬁ @hlo ebe@ONRW N@@O R”s a
tunmor-specific Ligand. These tunpr speci f

1 ic dru and_conj ugat es
have t unBE(QPEETRT QPEMAR"s CHYR T.6R t bR sﬁ@cl $¢‘3§ t,ﬁ%oilbfﬂqe apl gand.
Exanpy esog’ﬁg 3@%@@%%@3&99 id dn%t@%ez%'ﬂ PRI S & éa%&ﬁ ﬁgir gpk!y RgelRe%Jl ve

substrate ecific enzynes, ére
pr esent RO, nogethetxevmrtbe(carbmyat@rhs tohehithuthey auemttsdieﬂ,l e meedamfmmtas to

generate gyt of xic | |nt e vicinit he )
e ndvanPhlaelp bl S eahSom ol g R e vibtnip Rpa B3R Y
they ar EmS[hBéﬂ; eRtSQnaR\‘/%naepbndway ppedsen It Subskitdtdttoriusmetiaea dhdyl, Anot her
advant age_of the dru comlex is that they are | ess . toxic than

t he cor r@gﬁgmfj Hbuqspg%ltla?cubetm%]éﬁlt 1u8ﬁ§pqeg, or unjgpstituted aryl, substituted or
200810l 03GRIRGRAISRAS VD dd83uRE of DRuBARGED h&elwycmauéyh EnCRBRIEX Enay

allow for | ower overal concgntratlg ons to be used rélative to th
free drugpsebshitused peptidicwkeg Rd ang e oretherywitl the nitreger atoq o afhwhglmrme

percent a:ﬂﬁc]%fd aw-'gpt&i%[g{ Jgiﬁe& t Fmg.rs%? da& lﬁ‘l%\ﬂjs&t“[ga heé de Cloa]k¥l 1mﬁ

5Cyt ot ox oxl ¢ drugs use cur ren nven

i ncl ude, syfstam haxagfiiom 4 tuomeambsrs.i apsiozely cﬁmam(ﬁ@&,woammomlﬁdmgmms One

t her eof chﬁé‘)ﬁin cBl L.

(1, 2,9, SAFRP §5’8‘§8’5‘§/15Ia8161p%pa[cl benz[e] i ndol 4- one) - based anal ogues,
MCBI 15 At least one of R*, R”, R°, R”, R", R, R"®, R"® and R is used to join the drug to a

(7- met hox Oatetra- hydr ocycl o] ropa[C| benz[eglqdol 4- onez based

anal Oguelgeﬁa Q)f t&gg]es?t7m(¥%ﬁ)5t dgscgl herein, for example to L', if present or to F.

10t et ra- hydr qgygd &nwcmﬂ@f{tcat%%n@]omﬂd@ P, RPER M DRS ael> Ak RORE Def a
t he duocarnybins and CC- 1065, doxor ubi ci n” and doxor ubi ci n conj ugat es

such as Iﬁ%ﬁtwﬁsmﬁ@pmebzwmﬂré@mumg dranowovsh dhiadgthés sempbitgi n,
dol ast atd (g GHeR @S doﬂaﬂﬁsakﬂmk chﬁﬁi%ﬁﬁza%émdgpénﬁéﬁd %91[%&@21 ﬁ"oExBH

mayt ansi ne rrayt ansi ne anal 0g 1, auristatin atrn
(AEBYO, aubstitted alkylERP sQVkEﬁR}d hetmafuﬂqétlhtyhavalaneacnaﬂ: fumctE)né]\gv/bE) at the free

cpot i | arsans osfriib ot e bR A0 ko oagf BELRC W RRCOR AR

echi nomr? and RBInetyi teicoBjngateddl sasthenspedied) des mgenng&gérwﬂe&tctaaﬁ label, solid
cemadotin, el eutherobin, nethotrexate, nethopterin,

di chl or GHBRFbEiCexat e, 5-fluorouracil, 6- mer capt opuri ne, cytosine
ar abi nosi de, pf&} pHatiaBond FHER S ABer dlé‘sléBtQ?r'aQ@én{'eWh&PR' ROMUEH RS and R

daunor ubi ci n and daunor ubi cin conjugates, mtonycin C_"mtomycin A,
car rédnorayejeied to form a cyclopropyl ring. R" is CH,-X' or -CH,-. When R’ is —CH,- it is a
component of the cyclopropane ring. The symbol X' represents a leaving group such as a
halogen, for example Cl, Br or F. The combinations of R® and R’ are interpreted in a manner
that does not violate the principles of chemical valence.
X' may be any leaving group. Useful leaving groups include, but are not limited to,
30  halogens, azides, sulfonic esters {e.g., alkylsulfonyl, arylsulfonyl), oxonium ions, alkyl
perchlorates, ammonioalkanesulfonate esters, alkylfluorosulfonates and flucrinated

compounds (e.g., triflates, nonaflates, tresylates) and the like. Particular halogens useful as

leaving groups are F, Cland Br. The choice of these and other leaving groups appropriate



20am nopterin, tallysomycin, podophyllotoxin and podophyl | ot oxin
derivatives such as etoposide or etoposide phosphate, vincristine,
taxol, taxqte Lnoic acid, butyric acid, N8 - acety,

canpt ot hec%gugsﬁ@g{g%eir anal ogues. nger known drugs m{F“%'@S%W&P Sggd
in order to provide a functional group for conjugation to the |inker

descri bed herein. Such chemcal nodification is known in the art.
25Pr ef er foed payiceltiosct ofrehd@ion demlitions idweitlin tiecbilitien wLthbiecot skitidh tebenrt (see,

duocarny |ns bas an sed ues
t her eof MBS A CED HRCQY G TORERE! 3 HIH B0 1B, ey rd Sons,
dol ast at 1992,19andre@ SRI Eh@RSWabROANE FNCHSRKIL GROyP PREYARMSONS 2ndMidion,
auristatin E, AEB, AEFP, MVAE, Tubul %m n A D sorazole, epothilone A
and epot Afadgméc Bessghoa P83 andipfage ple @MP@W@V@B%}?W@ SONTHERC NEEHeRS:
invery i Oj?)hﬁ'WiIeg&th‘éﬁns REFHN duocarnycin derivatives and CC-1065. The
parent agents are excéptionally potent antitunor antibiotics that
derive their WBieghogi dat wethingbd sxmtmlling:ld imend’lenmrthatblhee,mg may have one or
Lo o0 SE RBLEA MR L hER SERANGEECIRE, P AlANLALLRR BB
2008/ 103169:3IBEFBW&RQ@&&Q&&B&&eB,?mB@QEh tied scape of Fofmulei®m Soc. 112:
8961 (1990); Boger et al., I Am Chem Soc. 113: 6645 (1991); Boger
et at J. Am Chem Sgg. “115: 9872 (1993); ¥ et at, Bioorg. Med.
("hem Len. 2: 759 (1 : equent to n| al discl osure of
t he duocar nyci ns, §4§]Xt nsi efforts have beg gvqted to el ucidating
the DNA avi ation e ity of the_ duocdd and its structural
origin. A particul arky prefenaélg aspect of N e current invention
gr ovi(g)es a qu_ot ?\XI'C corrpot Raw ng a i})r uctulreﬂta,cgo][ di tg f_o{ IT;J|S
; in ich ring systemA is a menber selecte romrsubstitute
or urpsubsti t Uhesmaenibodifenthsk ichstiond oOR?, RAS RO il RO Iatks hait @npas ¥, ind

substituted or unsubstituted heterocycloalkyl
piesent, or to F.

In one embodiment, R!! includes a moiety, X, that does not self-cyclize and links the
drug to L, if present, or to F. The moiety, X°, is preferably cleavable using an enzyme and,
when cleaved, provides the active drug. As an example, R!! can have the following structure

15  (with the right side coupling to the remainder of the drug):
O

In an exemplary embodiment, ring system A of Formula (4) is a substituted or
unsubstituted phenyl ring. Ring system A may be substituted with one or more aryl group
substituents as set forth in the definitions section herein. In some embodiments, the phenyl

20  ring is substituted with a CN or methoxy moiety.
In another exemplary embodiment, the inventicn provides a compound having a

structure according to Formula 6:



groups. Exenplary ring systens include phenyl and pyrrole. The

synbols E and G are i ndependently selected fromH, substituted or

unsubstituted al k substituted or unsubstituted heterg | . a

heteroator’r\?v%e?o@mé{% bond or E and G gre optionally joipﬁgdéuggdsﬁ’ﬁ?ﬁ%a

ring systemsel ected fromsubstituted or unsubstituted aryl,

15substituted or unsubstituted heteroaryl and substituted or

unsubsti tuted heterocycl oal kgl . The synbol X represents a

R23 is a nenber selected fromH
3K substituted or unsubstituted

het eroal kyl , and acyl. Theynb |geR3 represents a nmenber selected

from(.0), SR11, NHR11 and Q ifn 20ghich R* is H, substituted or

unsubstituted al kyl, substi unsubstjst ut ed het eroal kyl ,

di phosphat es, triphosphéies, ) 0)R12 |R13, C(0)OR12,

C(0) NR12R13, P(0)(0OR12)2, C(0)CHRd ’

synbol s R12, R', and R14 i ndepend

unsubstituted al kyl, substitute3¥'

substituted or unsubstituted aryf, . Rhd 12.13 t oget her

with the nitrogen or carbon atomto which Z5they are étached are

optionally joined to forma substituted or unsubstituted

het er ocylalbiakipddime mghs ideneite shavhawgbétteamsR Y /a‘*,az“rrm?m?* /sRG, Rﬁhﬁc?ﬁal'el y

containing two_or nore heteroatons. WO 2008/ 103693PCT/ US20Q8/ 054362

38 subgantiafly as d%‘B"I‘éFHc?L?@ Oé?‘é'"}%éF ye ﬂﬂ%‘i&gﬁﬁﬁ’éﬁﬁow%ﬁg%& ed from

H, substdpisifbn®y. THRSHRABSIZ hefbrtek depsnubiiityl seiebed £OMm ONSISIRE utrgd

aryl, substituted or unsubstituted heteroaryl, substituted or

unsuldst | yobedRh atrseseety e esanbiey seleckpd fepg H,; sukieptuteor smubstitpied ok R, 5,

) U35 o L AU L, Py BRI

adj acentsypéb}R ofpiRsentsH, subfutedor REubstitegdowenalkyiltdy GIARR caraR’ aRbivs

to which they are .attached.. are .jqined t.o.for st or ¢
nsupss rnne 3 s B Ao ey ub GRS IR AT Rl O%,
4 to 6 rre"rﬁnecnl?é‘.’ TrEifl;ilepdiﬂErRllyﬁseleﬂﬁgmeﬂﬂﬂﬂilb%itﬂite@ble&gﬂl?]stil'ﬂltecsaﬂbﬁl h}l(ﬂ uted or
unsupstitute yl, substitut or,unsubstituted heteroa -
auelt 1 e bR st et oatipRE BT Beib iR Ghor SomRs Bt st alivh
het er oarpy|s gef@éﬁlﬁl préfeted Rt wHASRS bidsufud 181 af Rovk! aah hgkﬁ'ﬂuéﬁgu(yl,
substituted or unsubstituted peptidyl, where R15 and R16 toget her

Wi th t he-fi ¢isodeanerrehadimenthit cih 2 sHelituiadalial waessidhe pebsaiytipn sapt §

j oi ned t}f?iloifggﬁ.r%%nﬁéﬁ@Fé&ﬁogﬁrﬁ&t,q{z iywmﬁagtwgfﬂkﬂ?t erocycl oal kyl ring
system havi‘ng from4 to menbers, optionally containing two or nore
het er oat ons. IOsemexebmlimenys Bt isuoksteemoistyanichian€0.CBAt Inlsems embodimefits,

R4, 1%4’ 'R¥IS4 lo|3vsei' h@ylzgrml?p]; :%vhidh-mz:ll'ysbe substituted or unsubstituted, A presently preferred

ent H, substituted or
t ed heteroal kyl and

lower alkyl group is CH. In some preferred embodiments, R' is CO,CH; and R? is CHs.

In some embodiments, R*, R*’, R®, and R> are members independently selected from
H, halogen, NH,, OMe, O(CHz)zN(R29)3 and NO,. Each R¥ is independently H or lower
alkyl (e.g., methyl).

20 In some embodiments, the drug is selected such that the leaving group X' is a member
selected from the group consisting of halogen, alkylsulfonyl, arylsulfonyl, and azide. In
some embodiments, X! is F, Cl, or Br.

In some embodiments, Z is O or NH. In some embodiments, X is O.
In yet another exemplary embodiment, the invention provides compounds having a

25  structure according to Formula 7 or 8:



lc and R16 is used to join the drug to a linker of the present
i nvention, as described herein, for exanple to L1, if present or to

F. 1RO diment, at |east one of R4, R4,,
, 12 R13, %?Szlag%@g%g bears a reacti ve, group appropri at eéqﬁ?sznus%smsz

conjugating the conmpound. In a further exenplary enbodi nent, R4, R4',
Rs, Rs% K R13, R15 and R16 are independently selected fromH,
20substi tuted Hi%yl and substituted heteroal kylc and have a reactive
functional group %6 ree terminus of the all BP-CHet er oal kyl

of R4, R4', 1215 and 1216, be conj ugated to
eting agent, detectaf | abel , solid
ingle hond which is eit £A ent or ,absent.
and Rf 25 are jOIdned @0
*R7 i8S CH, - it i SN compaorent rof

support, etg,
When R6 is '?)r

the cycl opropane rin

as a hal ogen, for exdnpl @r F. The conbi nat#ons\0 angd R7
are interpreted in a manner tlhat does not violate the prl nci of
chenical valence. X1 nay be any | eaving group. Useful |eavi gr oups
i nclude, but are not litited to, 30hal ogens, azides, SU|E?I’II C esters
(e.g., alkylsulfonyl, § yl sul fonyl ), oxoniumions, aI Kyl

per chi or at es, A @1@&3@%&&&&&&&&1@@@ Q&R ,anﬂbgw Iﬁdlmraom hisefatu@sn
and fluorjinated, conmpounds (e.g., triflates, nonafl ates esyl at es)

tr
and the Wliﬂﬁléthewalgtsv%femé\rlsﬁa%‘g@ﬁgwﬁga sHbstguted ghgavhing r Bheguetsied . O
and Br. JB&iGHA GfhQfm gm&umsé}ﬁﬁéﬁ'heﬂeﬁ%ﬁ!dv@%ﬁth@b&ﬂﬁhﬂ@@f P&ﬁhﬂf‘@whe\ﬁo
2008/ 103693PCT/ Us2008/ 054362 39 for a particul ar set reaction
condi t i ghsripgsysterthins 2 paredbiveiaisogsefafed subsi duenfs whein|the fing syheneh s rsee,
for exanp| . ADV, X Nl C CHEM STRY, 2nd Edition, John
Wley an S@éﬁ@@%@%‘?m@%@@?ﬁé S Karo W ORGANI C FUNCTI ONAL GROUP
PREPARATI ONS,Fo2 exhnipdk, in o prefofiedadetodiniene g, drign@D),codPB8:s aandctedd LG
COVPENDIlp q: NI C SYNTHETI C METHODS, 5 John W1l ey and Sons,
1980). Formulaf@k "c\\rved Iine within the six-nmembered ring indicates
that the ring nay have one o gtze degrees of unsaturation, and it
may be aromatic. Thus, ring- dct ures such as those set forth bel ow,
uﬁ

and rel ated structures, are fhe scope of Formula (5):

10 R ©)]
Tn this structure, R>, R®, R7, X are as described above for Formula 4. Furthermore, Z
is a member selected from O, S and NR?* , wherein R* is a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl;
R! is H, substituted or unsubstituted lower alkyl, C(O)R?, or CO;R®, wherein R® is a
15 member selected from NR'R'® and OR’, in which R? and R'® are members independently
selected from H, substituted or unsubstituted alkyl and substituted or unsubstituted
heteroalkyl;
R is H, substituted or unsubstituted lower alkyl, or C(O)RS, wherein R® is a member
selected from NRR'® and OR’, in which R® and R'® are members independently selected

20  from H, substituted or unsubstituted alkyl and substituted or unsubstituted heteroalkyl;



and (5). 10l n sone enbodi nents, at |east one of R4, R4, R5, and R5'

| i nks said drug to LI, if present, or to F. I n one enbodi nent,
R11 includ y X5, that does not self-cyclize

drug to LI%@ prese or to F. The ‘Fg)i ety, X5, is prgI%Ejr éozp'kﬁjsgﬂf
cl eavabl e usi ng an enzyne and, when cleaved, provides the active
drug. As an exanple, R11 can have the fol | ow ng structure 15(with the
ri ght side coRrplls Hagr l;ubstitbtedloenmhsimmted)fo“tehaikylranghs;ub@ntu(éd heteroalklyhoran

or - unsubeero Ot SkoTna K A SRR g ikerelafor MRl €l

one or nm@ogkyll gr oup substltuents as set forth in the def| nitions
section herein. In sone enpodiments, gheuph%ny 20 ring

substituted whtlEashomaeidy’, Fet Roky' Roi' Bt nh‘&ﬁél%eﬁ&?g ©denibl ary
enbody Mefikqent Rt @VENtion provides a corrpound haV| ng a structure
according to Formula 6: WD 2008/ 103693PCT/ US2008/ 054362 40 R5(6 In
this enbOdI mefmother ismbpdieni ofithsdrug (Dheonspuisssta stmetwres(1RBwherd R apd RS,

Rs,, n6, I

R and Xlg“‘rwebgenﬂs 5?1{0 ﬁ?%z/lhgtgw&gg%z%ul%’ed above for Formula 4, as well
as preferences for parti enbodi nents. The synbol Z is a nmenber

| ndependently sel ected S and NR23. The

' 6

R7
RS
32
X 7 RS
R (13)

In this structure, R3, Rs, RS’, R6, R7, X are as described above for Formula 4.

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

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

aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloaikyl,

halogen, NO,, NRR!¢, NC(O)R'®, OC(O)NR’R'®, OC(0)ORY, C(O)RY, SR, ORY,

15 CR¥=NR', and O(CH,).N(CHz),, where n is an integer from 1 to 20. R'* and R!®
independently represent H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycloalkyl and substituted or unsubstituted peptidyl, where
R" and R'S together with the nitrogen atom to which they are attached are optionally joined

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

At least one of RS, RS’, R'": RU', R13, RIS, RIG, or R* links the drug to Ll, if present, or
to F. In at least some embodiments, R*” links the drug to LLif present, or to F.

One preferred embodiment of this compound is:



5synbol R23 represents a nenber selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl, and
acyl . Each dependently sel ected. The synbol RI H,
substitute mﬁﬁgﬁgstituted | ower al kyl, or C(0)R8 or %%ﬁ@%@@ﬁﬁgﬁfs
a menber selected fromsubstituted al Kyl, unsubstituted al kyl, NROR1,
NRONBRI and OR9. R9 and Rm are independently selected fromH,
substituted or unsubstituted al kgl and 10substituted or unsubstituted
het eroal kyl. R2 is H, or R ifuted or unsubstituted | ower alkyl. It
is generally preferred that R2pl s substituted alkyl, it is other
than a perfluoroal kyl, e.g. I'n one enbodinment, R2 is a
substituted al kyl wherdhiT t he bstd tution is not a halogen. In

anot her enbodi ment, R2 is an ‘ gfed alkyl. In some enbodi ments
Rl is an ester noiety, th ﬁ I n some_enbodi nents, 15R2 is a
| ower al kyl group, which™may e
presently preferred | ower alkyl

‘subggltuted A
preferred

enbodi ments, R is CORCH3 and R2 is n sone enbodi nment s,

R4, RA', R5, and R5' are nenbers igdepy el ected fromH,

hal ogen, NH2, Owe, O(CH2)2N( R29) 2Xand : 29 is i ndependently

H or | ower aIkyI (e.g., nethyl). 20In sone egpodinents, the drug is

sel ected such that the | eaving group X1 is a'nenber selected fromthe

group consi str! ngﬂpﬁubb@thegeﬂunsabétmhtswld‘“eaymyl a VIR W f R, widiéln &2 iisde .

I n sone enbodi nents d n soge enbodi nents, Zis O

318 (
of N IFOBRRSIEHER PR sed Qi wich R and R pys armbesnggishdcncy

exenpl ar 1.8l edn B NMubstitied bwﬁﬁﬁﬁlﬂﬂe@il%n'aﬁ@&b%m% dRsubauhieg a
25structure according to Fornula 7 :
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RV is H, substituted or unsubstituted lower alkyl, or C(O)RS, wherein R® is a member

selected from NR’R'® and OR’, in which R” and R'® are members independently selected
from H, substituted or unsubstituted alkyl and substituted or unsubstituted heteroalkyl;
R? is H, or substituted or unsubstituted lower alkyl or unsubstituted heteroalkyl or
10 cyano or alkoxy; and R* is H, or substituted or unsubstituted lower alkyl or unsubstituted
heteroalkyl.

A further embodiment has the formula:

33 /_\ R*
R\I_rN\_/N J'I\O X »

O

X Z Rsl

In this structure, A, RG, R7, X, R4, R4’, R5, and R® are as described above for Formula

15 4. Furthermore, Z is a member selected from O, S and NR?, where R*? is a member selected
from H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl;

R™* is selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted

aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl,



(7)(8) Another preferred structure of the duocarmycin anal og of
Formula 4 is a structure in which the ring systemA is an
unsubstituted or substituted phenyl ring. The preferred 5substituents
on the druB’ P8 descri bed herei nﬂbove for the strtf&Tz[r[S@O% S4362
Formula 4 when the ring systemA is a pyrrole are also preferred
substituents when the ring systemA is an unsubstituted or

subst i t uheckepROY,INRFRY, NC(O)R'FOC(@paPR S, OC0)@R, €l @JR'€SRéTiORIF, ment

the d i truct f Formula (9); _10R5(9)_, |
i s st PGROANE Rt ORGISAH, whete B 1aERdeotn iSRSl 1 oAk mul a 4

Fur t her nRa&endentl§ réprdRAE! sub&nREd S§hinkiiaMuthbd A ANHbMNR4& oMieHIR Atdd23

is a nmenber selected fromH, substituted or unsubstituted al kyl,
subst i t uretetogkylusibetiste puprstbdtisated ozl kybstitugpdpr zaspbstit@ed hefelgaryl,

bstq t : ‘ . | : : '
R o pEtlleg draR U AR QURE! e suid 6o bR B L
are nenbRPand Rfepgmite mtithyhewtreginetb rowhich they st dttacted dreorptionally joined
bstituyted alkyl and tituted hstituted het | kyl ;
s bR B S bR R PR Pl P Tkt
wher ei n fhe@bdrs, optibmIp bntSAIR e dr FofMANTOMbma MR GRYs thé Brughé Ch iffFerAd

Rl are nenbers independently selected 20fromH, substituted or
unsubst i¥Ue&d al | cyl and substituted or unsubstituted heteroal kyl ;

VO 2(08/ 1036%&%‘0%&99&{&%&@% fifsubstituted E‘i?en&Polléubsﬁili(ut%&%n%ﬁﬁéhﬁ%dof

unsubstituted |ower al kyl or unsubstituted heteroal kyl or cyano or

al | coxy; pyarede. Rivreqver, lany enlectionef substiteentoteseribed berein for RY it dereapplicaby toor
unsubstiﬁnted het eroal kyl . At | east one of R4, R49, Rs, Rs,, R11, 12
13 15 - nn

LIGANDS
15 X* represents a ligand selected from the group consisting of protected reactive
functional groups, unprotected reactive functional groups, detectable labels, and targeting
agents. Preferred ligands are targeting agents, such as antibodies and fragments thereof,
In some embodiments, the group X* can be described as a member selected from R”,
COOR?, C(O)NR?, and C(O)NNR?® wherein R” is a member selected from substituted or
20  unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or unsubstituted

heteroaryl. In yet another exemplary embodiment, R* is a member selected from H; OH;

NHNH-;
@]
= i - Vs
e A
@’ d« &« 2o \|/ alkyl
N N 5 R30

25  where R* represents substituted or unsubstituted alkyl terminated with a reactive functional
group, substituted or unsubstituted heteroaryl terminated with a functional group. The above
structures act as reactive protective groups that can be reacted with, for example, a side chain
of an amino acid of a targeting agent, such as an antibody, to thereby link the targeting agent
to the linker-drug moiety.

30



K, K, Kor R16 links the drug to L1, if 5present, or to F.
Anot her enbodi ment of the drug (D) conprises a structure (13) where

R4_ and R4 P}&\é&,ﬁg&g joined to froma heterocycl oal kyl dpd:,]’g'gs’ﬁ}s ug-ﬁcz
dare )

this struc R5, R5', R6, R7, X are as describe ove
Formula 4. 10 Furt hernore, Z Is a menber selected from0O, S and NR23,
wherein R23 is a nenber selected fromH, substituted or unsubstituted
al kyl , siibsgetingiA@enior unsubstituted heteroal kyl, and acyl;

R32 i | ect.ed f H, | tut bstitut | kyl .,
Subst tuted o LEATE AU R REYT o PRl b PG4T Efé%/‘i“fl%ta%?fts tha

het er oar yflectigalp 8élivietlh palyIoHd tt A bl Dl d Anlh SbidiEdfaRelsnig] mbxh gacln%e n,
NC2, NR15R16, NC(0) R15, OC(O) NRI 5R16, 00(0)0R15 Cﬁ,x(g)

15 CR15=48rts suchasdntipadies)e-gy ehmyyc, hymepigechandduzgian) @&éa‘orﬂt@@m%s to
20. RIS E&%s%@cﬂaﬂgé@%ﬂﬁ)@@feé Yind BRM1&KS SRt reddonpb@ i thi Wt Sk 96 useful without

unsubstituted al kyl, substituted or unsubstituted heteroal kyl,
substit ulumrﬂatmn iwpgatiGeg the perderd iypenticu Ky hérttangeichemgentn dnghwsle iatclaseef

het er oar oﬁH(PsstBﬁtt tnt%gglgltﬁdéjg.b%y@%trﬁd)ﬁ#hﬁg m&%@ﬁ CPﬁSJﬁg %Jrfé%jl qﬁl’l lecules

substitu e unsu
W t h t hesunhtys pgﬂathaleﬁaglycolwijo@ba&hm;deapceyaaxﬁm@ﬁdimlﬂrtbe Ikt wbhhlaﬂq/

joined 20 to.forma ubstltut uns tutedh ycl oal

g sy SORRRHEVTG & B Aol & hanpbie REiErBh Ry TECH (i P RGO Mee e

nor e1d1etﬁrt§@@}%f5xm e.g., sefim h@fste, one of R5 Rs,, Rt , RI2, R13, R s,

R16, or R links the drugto L1, if present, or to F. In at | east sone

embodi ment s, IR3D exGmmary CRbodimgyt the inventipr pioyvidenh Eytolgring fnker ogygotoxin-

preferr
oot o TSRS el s OB Eabing e, 5. oty e

unsubst i peptids] ldctiwerccihuidd, nuc{l}(l@)@ésramml@@aimthmr ein 128 is a nenber

selected fro | ch.
i ndependent | ;ﬁlsgﬁ %%csdl%gﬁu%gwédsahws%ﬁ @ﬁ&ﬁﬁg%tﬁﬁgﬁlﬁéﬁfdet‘ g&)g Iaﬂ/’l and
subsks t woetteo ﬂ?hmhlsubktulbmzmcbeﬁhxkitﬁfmmydulal sources oRktan besprétjuced by

substituted or uns ituted | ower al kyl, or rein 128 is
a nmenbersYgd Ftécc%‘&"‘?sr csi}h?tﬁiﬂ@ﬁifbbedﬁﬂﬂﬁ%OtgmhomF‘é dp@gotgna“@rﬂaa?@% ers

i ndependgftled b§ eh@gitAnutagenesis, 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

20  polyclonal or monoclonal, but most preferably are monoclonal. Peptides and nucleic acids
can be isolated from natural sources or can be wholly or partially synthetic in origin.

In a preferred embodiment, the targeting agent is an antibody, or antibody fragment,
that is selected based on its specificity for an antigen expressed on a target cell, or at a target
site, of interest. A wide variety of tumor-specific or other disease-specific antigens have been

25  identified and antibodies to those antigens have been used or proposed for use in the
treatment of such tumors or other diseases. The antibodies that are known in the art can be
used in the conjugates of the invention, in particular for the treatment of the disease with
which the target antigen is associated. Non-limiting examples of target antigens (and their
associated diseases) to which an antibody-linker-drug conjugate of the invention can be

30  targeted include:; Her2 (breast cancer), CD20 (lymphomas), EGFR (solid tumors), CD22
(lymphomas, including non-Hodgkin’s lymphoma), CD52 (chronic lymphocytic leukemia),
CD33 (acute myelogenous leukemia), CD4 (lymphomas, autoimmune diseases, including

rheumatoid arthritis), CD30 (lymphomas, including non-Hodgkin’s lymphoma), Muc18



fromH, substituted or unsubstituted al kyl and substituted or
unsubstituted heteroal kyl; R2 is H, or substituted or unsubstituted

| oner al ky. stituted heteroal kyl or 10cyano or .

R2' is H, %’P%'ﬂ%@?@?ut ed or unsubstitH;t ed | ower al kyl Olféilﬁ?g%usmgi}gz
unsubstituted heteroal kyl. A further enbodi ment has the fornula: R33
NN RS In this structure, A R6, R7, X, R4, RA', R5, and R5. are as
descr i be@neddroyea), iaegrie (slidauhérsy PSFLA (phetawcancer/bénsgreprogaiadtypaplaein),ed

f 0, d .NR23, wh 3.is.a. |l ect f H
SUbst i t UEER ORI GEUA AIRYTIO Dl (Rt G0 ShDs Chede
het er oal ythun@ihEorBédthtopenic purplaP GTLAETER! S pHoRiRs - hndBIRS (At sih@ehner

unsubstituted al kyl, substituted or unsubstituted aryl, substituted
or unsubdifgasast Belufisg sy werig lupus ghhamalasey): or unsubsti t ut ed

het erpcycl oal : A3l ,
Lo S1 0| 2 s A HRRORT RRIBPAERES o a0y
CR15=NR1@oteancin(be GitRgredoGHR)face alrerclf asseimbled mndnptagerd(S AM)aemponeant 80.
R15 and R16_i.ndependent|ly represent H _substituted ar,.un st it uted
Aoyt S Red REFRRRAR Wbl LERERT Mnclibs SARRH {ebldhE Ralfrul PR MRSl
unsubst i thepadeiar I prefetibd émbaditentq ithairsdivs idupt M€ ahiiee boadrydxylates. In
S5substituted_or unsubstituted heterocycloal kyl and substituted or
unsubst | PR YEBEFEy] crbgieTentRi BAHUVREEUPOHEL I TWPE B RECHY PO gen
at omd 0 wWhhieh EHiRYerfbf, ltenbRona c%n%@%&lé%?%ﬂoyltd Rk Afhct B h &iBsRate or

substituted or unsubstituted heterocycloa ring systemhaving from
4 to 6 nbhderysnongpeditinakdryctioontead. ohagisexpbionphpsiseptined.er oat ons. R33

links the dr Uf&c%é)ni&c;n m%feti@sr\sl’?@]%re aR{ib(;[d(i)es '<::an be used to recognize analytes which

are proteins, peptides, nucleic acids, saccharides or small molecules such as drugs,

herbicides, pesticides, industrial chemicals and agents of war, Methods of raising antibodies
15  for specific molecules are well-known to those of skill in the art. See, for example, U.S.
Patents Nos. 5,147,786; 5,334,528; 5,686,237; and 5,573,922, Methods for attaching
antibodies to surfaces are also art-known. See, for example, Delamarche et al. Langmuir
12:1944-1946 (1996).
Targeting agents can be attached to the linkers of the invention by any available
20  reactive group. For example, peptides can be attached through an amine, carboxyl,
sulfhydryl, or hydroxyl group. Such a group can reside at a peptide terminus or at a site
internal to the peptide chain. Nucleic acids can be attached through a reactive group on a
base (e.g., exocyclic amine) or an available hydroxyl group on a sugar moiety (e.g., 3’-or 5’-
hydroxyl). The peptide and nucleic acid chains can be further derivatized at one or more
25  sites to allow for the attachment of appropriate reactive groups onto the chain. See, for
example, Chrisey et 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 appropriate for reactive group incorporation in both peptides
30  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 monomers are

commercially available (Bachem, Sigma, efc.). This masked group can then be unmasked



10Preferably, A is substituted or unsubstituted phenyl or substituted
or unsubstituted pyrrole. Mreover, any selection of substituents

descri bed r.el R' is also applicable to R33. LI
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represents a Tigand sel ected fromthe,group consisting pro
reactive functional groups, unprotected reactive functional groups,
detectabl e | abels, and targeting agents. Preferred |igands are

t ar get i nfpllagernttbs sytiekis.as waithi thodk becoanes atailabjeréntreactibe mitbfa.component din
some enbodi nent of he group X4 can be described as a menber sel ected
from WQ?Cmg? é{’d‘j‘%ﬁ&‘ﬁp and C(0) NNR29 wherein R29 is a nenber

sel ect ed frorE&upy hudl€daca ta2i6ng dfatd ntlh@sapadiiar, angihsd dompoastsind
unsubstituted heteroal kyl and subst]tuted or unsubstituted

het er oar#icleiq a¢idsdhat forst figle hekiestp | TaPiFalbnrB SafiREHErouRY aseey 1'?%&n
sel ecf edanfuihc?g}ogip l;ﬁ?.ﬁll a M’s‘gl!fgiduea 01'%%§:rh§te30%y€enro? B{eeiﬁl‘c;ﬁﬁﬁdesilb' bafilekut g or

unsubstitute termnated with a reactive functional group,

subst i t uteededmhemirsLifygetiqnatiydo heupdy hanytleatidebased targetiigtagent ¢ thesyiotaral.
Gan o rouRRl e Bt AFIES 08 AT SRELICH S BREUBRAET
t ar get i ngnapantitics stche peadedant nbeely acitl by chereatighal ictlniqure. Fargeiplg
agent to the |i r?ker - %r qm)i ety V\%) 2008/ 10 6%3F§_JT/ U821_008/ 0514362 45
Tar eet i 19° EXPA?’?’ $Hpof ﬁ%ef’gadﬁ?% USFA" BS PUERTNE 21ETTRE STTRILAR FOHP Bsine
be lignkeadcHn@ubaweikhdieh MABOLS. t hat

Aptamers (or nucleic acid antibody) are single- or double-stranded DNA or single-
stranded RNA molecules that bind specific molecular targets. Generally, aptamers function
by inhibiting the actions of the molecular target, e.g., proteins, by binding to the pool of the
target circulating in the blood. Aptamers possess chemical functionality and thus, can

15  covalently bond to cytotoxins, as described herein.

Although a wide variety of molecular targets are capable of forming non-covalent but
specific associations with aptamers, including small molecules drugs, metabolites, cofactors,
toxins, saccharide-based drugs, nucleotide-based drugs, glycoproteins, and the like, generally
the molecular target will comprise a protein or peptide, including serum proteins, kinins,

20  eicosanoids, cell surface molecules, and the like. Examples of aptamers include Gilead's
antithrombin inhibitor GS 522 and its derivatives (Gilead Science, Foster City, Calif.). See
also, Macaya et al. Proc. Natl. Acad. Sci. USA 90:3745-9 (1993); Bock et al. Nature
(London) 355:564-566 (1992) and Wang er al. Biochem. 32:1899-904 (1993).

Aptamers specific for a given biomolecule can be identified using techniques known

25 inthe art. See, e.g., Toole et al. (1992) PCT Publication No. WO 92/14843; Tuerk and Gold
(1991) PCT Publication No. WO 91/19813; Weintraub and Hutchinson {1992) PCT
Publication No. 92/05285; and Ellington and Szostak, Narure 346:818 (1990). Briefly, these
techniques typically involve the complexation of the molecular target with a random mixture
of oligonucleotides, The aptamer-molecular target complex is separated from the

30  uncomplexed oligonucleotides. The aptamer is recovered from the separated complex and

amplified. This cycle is repeated to identify those aptamer sequences with the highest

affinity for the molecular target.



selectively deliver a payload to a cell, organ or region of the body.
Exenpl ary targeting agents such as antibodies (e.g., chineric,

humani zed , Iigands for receptors, 5lectins, Pa% i

ant i bodi es, An €"li ke are recogni z%d in the art and ‘ar eﬁ%g@{ogﬁﬁz
without limtation in practicing the present invention. O her
targeting agents include a class of conmpounds that do not include
speci fi ¢ nol eduldiseaseetagrRtli foom nhet indrpropratettprensar afigehascseedicsuch as
pol y(et hyl ene gl ycal pol.ysacchari de, .pol yam no acid d the like,
Bhi th actreroried ol Grin BP b SRRENER Bt apd el Shal 4 S e el o

mass  af f gelcpld, heoRbESTERaPsitRell geneleduct gy By inBibR¥d, ReduBedor, ShELSEIBY
half-l1ife. In an exenplary enbodi nent, the invention provides a

cyt ot oxi Bbridizatiesy ofgrsingle-giagdechdeoxymeleptideof rihgdeaxyiraleptide coppfempmary to
agents th bS] : i I : ' .
e BB migy oo SR R SRR Oty PERb
Bi onol ecicesRMN4eledessing, pr actsequenee whbin pheegeaa itselin vidir paoadigra forigenetic
derived f1 oM @0Ke lR3OMHGS s JRSerRL %‘%‘ti&&éﬁ' i, Rﬁgiﬁr?@&l %%f%gc 1s Mbarted
nat ural sources or can be producéd by=syn 8L C metnods. " Prot eins. can
be nat urial thpeadjedation ar themtcdie deip bOireallaglating Heaiit, afeh ac tosdoef tbd preeihed by
chem cal, mut agenesi s, site-directed nutagenesis or other neans of

i nduci ng™¥t'3%i ons known to those of skill in the art. Proteins

usefyl in pragdisensd dompPoundd siledtleicA¥RID tbPEhel REbiHg Bad difdblCoxMBPeft the
enzynes, antigens, antibodies_and receptors. Antibodies can be either

20pol ycl RAgyction ohha gEiNbh ssponsibie fob gencprtisg drpapicylappioteiy HaEFual |
Pepti des ogffbgumg%aacfe a%@iﬁage RRA ﬁ%mﬁ%@@gr Joﬁlﬁfé‘s{}éﬁdéﬁ,aéliﬁém&'iéb% eObr

can be y or partirally synthetic i origin. T a preferred
enbodi metheiy analleeg st wihigle tdmiy bediea specifically wrindibiddyl mRINAspedidsady pfavefnent |
that is sel ected bas n:its.s | figl for antigen expressed on
a tar gorTRR progpRgg SRR B oRNA el AR N S BT RE R

t unors- s pedypeptidecand clidaetty edfesteaseucsipedi the amaaitiof ersespasttre kaaried

25identified apd antibodies t hose_anjige ve ed o

pr opos e PHHEPEe Cr'afﬁ“gt ‘Hé‘?tp ' %?‘%@’n‘f‘“ﬁlf S@u&ﬁ"‘*{' 5%8@0%}&3629538%5%%5’3"’
The ant i pdiesutdat3:8046k0AW00); Nolehe ol FEBY L £0rsUT8S 3158 (1 999);
conjugates of the invention, in particular for the treatnent of the

di sease Hpleanboysics il WO biSgar WRIRHLI09860; WORLAHSR a a0/ IRBHL: W i 9 { 13§80,

exanp! eSweo ifs38 L and ! 3856 ( B id Mk Exii thraliathl1 3G ARE eyt €
an anti body- ?I ngér - gr ug conj)ugat e o?ilrt ]’ifgﬁl nvention cag e 30 targeted
i nclafde:ankgmge ¢liposad¢ottlanae miefulGpdeliveympthomrpsitic agaBRRs(chab il dytatorss) |
CD22 (| ynmphonas,. i pcl Hdi g _npn- Hodlggki n's |ynphoma), CD52 (chronic

‘The yvention to'g desired® molecular target.
| ynphocytiC IRPCI aE) )

Others have reported that nucleic acids can bind to duplex DNA via triple helix
formation and inhibit transcription and/or DNA synthesis. Triple helix compounds (also
referred to as triple strand drugs) are oligonucleotides that bind to sequences of double-

25  stranded DNA and are intended to inhibit selectively the transcription of disease-causing
genes, such as viral genes, e.g., HIV and herpes simplex virus, and oncogenes, i.e., they stop
protein production at the cell nucleus. These drugs bind directly to the double stranded DNA
in the cell's genome to form a triple helix and prevent the cell from making a target protein.
See, e.g., PCT publications Nos. WO 92/10590, WO 92/09705, W091/06626, and U.S. Pat.

30 No. 5,176,996. Thus, the cytotoxins of the present invention are also conjugated to nucleic
acid sequences that form triple helices.

The site specificity of nucleic acids (e.g., antisense compounds and triple helix drugs)

is not significantly affected by modification of the phosphodiester linkage or by chermnical



CD33 (acute nyel ogenous | eukem a), CD4 (| yrrphorras aut oi mune
di seases, including r heumat oid arthritis), CD30 nphomas, i ncl udi n

non- Hodgki Mud | 8 WD 2008/ 103693PCT/ us
(el anona)ufo}}q{’é@?{;gs (soI id tunors), 49PSI\/A (prostate cﬁ%%@%&
prostatic hyperplasia), CEA (colorectal cancer), CDlla (psoriasis),

CD80 (psoriasis), CD23 (asthma), CD4OL (i nmmune tlyonobcytopenic
pur pur a) modificA#bn(of t@&iﬂgohmmoﬁdmaamam dCcBisy@.Ieﬁayjttlﬁsé’rmﬂTﬁc adiideands,

i ncl udin en ¢ mat o Ihose enbodi ments .
wher o1 1 SheRteUE Ghediedo T ( PReral bR ing SO e bBge SRS it n
can be tgkher l.%d:hérﬁmﬁ‘l dRdFliace, ReredsiBethk ra8 SRRk e the TREG UK BHids 2AM
conmponent or connect ed through a spacer arm by any reactive peptide

resi due @3nsPottslinosalls, ped conferdrgchsmicaheeaptiatydp He malequiast de geperal
enbOdfl e acﬁ Jnﬁﬁﬁdh%ﬁ%%rgg Hﬁ’ém@%&dﬁ%@ i $n MtisGRE h@ﬁ% #hEen hé\rlewed

partlcul y pre erre I nrent's reactive gro are

a- am ne by oupkr Bfolley gl , Béoradiv o6 858- 9?61&198@rambﬂeam Qrmés(émnmmmSe%SQan
be adsor urface of the suhstrat SAM by. hon ecific
it or mct PERATTET PR R Bhe b ortplRberR fis B ot SRl IR

moi et i EScdtyj’ugﬁd&d&f@m&ﬂHld: Mbﬁ&oﬁﬁiﬂatﬁtﬁl dfskdpHoephodeghiiaganal yt es whi ch
are proteins, ge ptides, nucleic acids, saccharides or small nol ecul es

such as drugSYIORBYE; RS, apiiepiecompeunds 3aq, Btals balix dmgbexing cyppgoxins of

ageni( Othe WREAtIMRANARS c&f inERHS AN blbekthBsnsafddions RRIEEAS ofDI ecul es
are well-known to those of skill in the art. See, for exarrple u. S

Pat ent s thsposiions, 7o Fag: as speg e hybgdizatiomge opaspeciation vthehgredevant thsehods
f tt

Camal o e RHGREELEE LR HBRES BTk SR E ORI fBE ok
agent s cambodenat witlearpleopHoghorethicate sindbgst wisich e amire maistayt tardggradation
avail able 20. reacti u For exa i des. can be, at ached
Thebuah Gt Moot DR b AP Rage BESGH S0reTaRs A B

gr ouys Cadxpétad Wehaed a ngﬁﬁ@:ktsd‘.&nbefnmlw.lﬁ]dcg’leiﬁél patehty Ged, @tgﬂf(]ha‘lpbéll)ettdl.e
pepti de ha| n NBucI eic a can be aé@?ched t hr ough a reacti ve gr oup
H

on a bask B{ehyn Bigghys ey ?,”51912@8)263?19 Vhasphaspraidple dedvativestfoup on a
sugar rm-_nfgbyucﬁe%nges, als% are Riowh to BHAb @¥Mblemede RERLEIESIRE Gnd ik SheC

acid chains can be further derivatized at one or nore 25sites to
al | ow f crdditieealgepabiltyrehaccommagaingsevalentlyrastaeher Vigang spagies Btvollthe
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In some embodiments the aptamers, antisense compounds and triple helix drugs will
comprise O-methylribonucleotides (EP Publication No. 360609). Chimeric oligonucleotides
may also be used (Dagle et al., Nucleic Acids Res. 18: 4751 (1990)). For some applications,
antisense oligonucleotides and triple helix may comprise polyamide nucleic acids (Nielsen et
25  al., Science 254; 1497 (1991) and PCT publication No, WO 90/15065) or other cationic
derivatives (Letsinger et al., J. Am. Chem. Soc. 110: 4470-4471 (1988)). Other applications
may utilize oligonucleotides wherein one or more of the phosphodiester linkages has been
substituted with an isosteric group, such as a 2-4 atom long internucleoside linkage as
described in PCT publication Nos. WO 92/05186 and 91/06556, or a formacetal group
30 (Matteucci et al., J. Am. Chem. Soc. 113: 7767-7768 (1991)) or an amide group (Nielsen ez
al., Science 254 1497-1500 (1991)).
In addition, nucleotide analogs, for example wherein the sugar or base is chemically

modified, can be employed in the present invention. "Analogous" forms of purines and



group or masked reactive group can be incorporated during the process
of the synthesis. Many derivatized nononers appropriate for reactive
group i ncoygpor.at ] in both peptides 30and nucl ei c aci o]
t hose of S{Qﬁ{[’&i@?@ﬁe art. See, for exanple, THE PEPTI %’%ﬁ%&&ﬁ@%ﬁ%

SYNTHESI S, BI OLOGY, Vol. 2: "Speci al thods in Peptide Synthesis,"

G oss, E. and Mel enhofer, J., Eds., Academ c Press, New York (1980).
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THERAPEUTICS FOR CANCER AND AIDS, (1991), Wickstrom, Ed., Wiley-Liss; GENE

REGULATION: BIOLOGY OF ANTISENSE RNA aND DNA, (1992) Erickson and Izant, Eds.,
Raven Press; and ANTISENSE RNA AND DNA, (1992), Muray, Ed., Wiley-Liss. For general

25  methods relating to antisense compounds, see, ANTISENSE RNA AND DNA, (1988), D. A.
Melton, Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y.).

Detectable Labels

The particular label or detectable group used in conjunction with the compounds and
30  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,



25 in the art. See, e.g., Toole et at (1992) PCT Publication No. WO
92/ 14843; Tuerk and Gold (1991) PCT Publication No. WO 91/19813;

Wi ntraub knson (1992) PCT Publication No. 92/ .
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or covalently bound to a signal system, such as a detectable enzyme, a fluorescent compound,
or a chemiluminescent compound.
Components of the conjugates of the invention can also be conjugated directly to
25  signal generating compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes
of interest as labels will primarily be hydrolases, particularly phosphatases, esterases and
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, ezc.
Chemiluminescent compounds include luciferin, and 2,3-dihydrophthalazinediones, e.g.,
30 luminel. For areview of various labeling or signal producing systems that may be used, see,
UJ.S. Patent No. 4,391,904.
Methods of detecting labels are well known to those of skill in the art. Thus, for

example, where the label is a radioactive label, methods for detection include use of a



formation and inhibit transcription and/or DNA synthesis. Triple
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acids useful in antisense therapy has been reviewed by van der Krol
et al., mEprdHil huwlting:agd geigg gmenablgp highdthughpyt aisaglizatigpigelniquee s .
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addittsi ortigh getieiticpindabeling.t VRAS AOGietdeM18helsSdve taNGie@lls ResiiableGrom the
hybri di ésalti on to .or association with the relevant target
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occur ri dgbprtssishdee (Bileddter Cob bherr(paes Somndhldiidh Ehemical Sempert ed to
T o) IV RE ST SR DB B K, GRe i
PhosdhorMiB),dditke ChemionaBiockemilh Analytika (Fluka Chemie AG, Buchs, Switzerland), and
Applied Biosystems {Foster City, CA), as well as many other commercial sources known to
one of skill. Furthermore, those of skill in the art will recognize how to select an appropriate
fluorophore for a particular application and, if it not readily available commercially, will be
able to synthesize the necessary fluorophore de novo or synthetically modify commercially
25  available fluorescent compounds to arrive at the desired fluorescent label.

In addition to small molecule fluorophores, naturally occurring fluorescent proteins
and engineered analogues of such proteins are useful in the present invention. Such proteins
include, for example, green fluorescent proteins of cnidarians (Ward et al., Photochem.
Photobiol. 35:803-808 (1982); Levine ef al., Comp. Biochem. Physiol., 72B:77-85 (1982)),

30  yellow fluorescent protein from Vibrio fischeri strain (Baldwin et al., Biochemistry 29:5509-
15 (1990)), Peridinin-chlorophy!!l from the dinoflagellate Symbiodinium sp. (Morris et al.,
Plant Molecular Biology 24:673:77 (1994)), phycobiliproteins from marine cyanobacteria,
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car boxy nederyd mﬁemf@pm;itionsas ﬁlhjstmlr:di-tri March, supra pp. 383—89. I.n an exemplary
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Reactive groups and classes of reactions useful in practicing the present invention are
30  generally those that are well known in the art of bioconjugate chemistry. The reactive
functional group may be protected or unprotected, and the protected nature of the group may

be changed by methods known in the art of organic synthesis, Currently favored classes of

reactions available with reactive cytotoxin analogues are those which proceed under
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see, e.g., March supra at 1157, for thioesters, see, March, supra at 362-363, 491, 720-722,
25 829, 941, and 1172; for carbonates, see, March, supra at 346-347; for carbamates, see,
March, supra at 1156-57; for amides, see, March supra at 1152; for ureas and thioureas, see,
March supra at 1174; for acetals and ketals, see, Greene et al. supra 178-210 and March
supra at 1146; for acyloxyalkyl derivatives, see, PRODRUGS: TOPICAL AND OCULAR DRUG
DELIVERY, K. B. Sloan, ed., Marcel Dekker, Inc., New York, 1992; for enol esters, see,
30  March supra at 1160; for N-sulfonylimidates, see, Bundgaard et al., J. Med. Chem., 31:2066
(1988); for anhydrides, see, March supra at 355-56, 636-37, 990-91, and 1154; for N-
acylamides, see, March supra at 379; for N-Mannich bases, see, March supra at 800-02, and

828; for hydroxymethyl ketone esters, see, Petracek ef al. Annals NY Acad. Sci., 507:353-54



20 nol ecule (e.g., biotin) is covalently bound to a conponent of the
conjugate. The ligand then binds to another nolecules (e.g.,

streptavi diy), e di ? yle, which is either inherently det 2FosRE 4362
covalently boun 0 a signal system guch as a detectable enzyne, a
fl uorescent compound, or a chem | um nescent conpound. Conponents of
the conjugates of the invention can al so be conjugated directly to 25
si gnal g@ﬁé?)afdrrd@utfidnpoemd@u‘cfemgm atldy 6@ @nil égahosphonte esteanareinzyne or
fl uor ophgr S interest as labels will primarily be

hydr ol as@é o3P Og?ﬁ%arl y phosphat ases, esterases and gl ycosi dases, or
oxi dot ases, pHictieativafdngtifal gsipocn be uiﬁbm@ma arththog€guoN td6theNad Héte

fluorescein and. its der| vatl ves, rhodam ne and its derjvatives,
dansyl, RATHEPYE MePoiiETicRy ith B RIIGRS: nelkaratively orfsaerg funchiens) geoup can

luci ferigh p8Reted f1§ﬂ$ah¥&&5ﬂﬂﬁgﬁﬂ% ?e%.bt’ilﬁfhyqﬁ@ﬁnescﬁmgof a g&gtelct a%]@ﬁp 'ﬁﬁfsc

revi ew of var| ous | abeling or signal producing systens

used, see skilligthemat wﬂturmStand Bort topugtect a partioudariwarsions] geapdiam mgerfel ing
| abel s ol

exampt o “Ghrioepf S PEchind0RAdl, TEE byt G ok e, e
detecti o@aenmémdercm BROVE 1R O&ANESHDIGRETS, USR0BSle) BAI6R, ISéw York,
scintill I on counter or photographic filmas in autoradi ography.
Where thelabel is a fluorescent | abel, it may be detected by

exci1g ng t he'Typuangche angting ident 8 enRddodPlEhidf © ABwed.enadify Qindaidyht
and detecting the resulting fluorescence. The flugrescence ma

b
det ect eod\f;méqabseﬂynqw “Bﬂ'&ﬁhdb‘f%‘ﬁﬁﬂe&“‘r’q qhemigg) iynpidongEidesoOnspaalyy digker
det ect org a%b'rﬁhs ShpRBRS B ofork wmg%ng%vm%sspﬁ&@g@,p@rTma&Fg}ompp&aner s

and the [i Simlarly, enzymatic |abels ma detected by
provi di neg adnvalgpinrabiferentevhen beadrincembipationt he enzyme and detecting the

resul ting reacﬁénbb ,5:[)%9%%1 F%lh&ﬁ%é BRY, EenGhl ?ﬁgﬁﬁﬁqr L& r{]‘"i‘%%h e MRy be

detected si serving the co assocl a
Thusl5 i rfuma;romqiLgio@ psd oionalys &espaceogioupat &dstgat df e t:lwqui}fma:nan}itink,

whil e vari conj te. ads appear the color of the bead

T0F! uor celidacta Die B AL Er o f P EopE et vEHS) SHESE e
advant agRn@fonI@a) 1hd:1{itgn BYArpX 6 G itol, Mritcatibxh @etiph,tgn bendivied Bgng a
anenabl e to hi gh-thr oug_{oput vi sual i zati on techni ques (optical

anal ysi s34 iR 8RpgHd rgihedy aird copdibens H@ﬂpﬁﬁg@%raﬁﬂlaﬂ%iwgﬁ thejipyegton

i nt egr at @ehpsVStL %Q%h&ioﬂ%t? aé?Q{HﬁE:'tE\%rf)mctBEﬁfg%Jpe (tall@%?i %_Oﬁﬂb%ay be
typically characterized by one or nore of the follow ng’ high

sensdl i vactiyatedhisglesasbadh hereingboveow backgr ound, | ow envi r onnment al
sensitivity and 15hi gh specificity in Iabeling. Many f | uorescent
| abel s are comercially available fromthe SIGVA chem cal conpany

(Sai nt UD&AMP!@QFWHQUW]BObeS (Eugene CR) R&D syst ens

(M nneapol i s LI Cl technol Pl sC
CLONTECH La VAT BTE 8 R B Bt ol 2 Ao VG gy of CBI
Al dri ch dohiepd &adytduampadeyits( Mthmk@ﬁzon )mes & @8 uﬁeﬁﬁﬁra@&deshnﬁd in GErBeO

BRL Life Technologies, Inc, (Gaithers
25  detail below. Unless otherwise indicated, bubbntuentb are defined as set forth above in the

sections regarding cytotoxins and linkers.

One example of a suitable conjugate is a compound of the formula

x4 <L“)p—F—(L‘)m+D

L} is a self-immolative linker;

30 where

m is an integer G, 1, 2, 3,4, 5, or 6;



20 MD), Fluka Chem ca- Biochem | ca Anal yti ka (Fl uka Cherri e AG Buchs,
Switzerland), and Applied Biosystens (Foster Cty, as well as
many ot her _co j,al sources known to one of skill. F

t hose of s&@m{ﬁ@ﬁe art will recogn16ze how to sel ect Lgcﬁ]}g%g@@p?%\te
fl uorophore for a particular appli cation and, if it not readil y

avail able commercially, wll be able to synt he5| ze the necessary

fl uor ophor e deisndinkecfongyisinhelid stabduye: nodi fy conmerci al |y 25avail abl e
fl uorescent compounds to arrive at the desired fluorescent | abel.

In addition to small nol ecul e fluorophores, naturally occurring
fluorescent proteins and engin ered analo u of such proteins are

useful in the present inventio 4;(_) eids include, for exanple,
green fluorescent proteins of ni d et al., Photochem
Phot obi ol . 35:803-808 (1982); Eevi ne et af np. Bi ochem Physiol.

72B: 77-85 (1982)),.130vel  ow fl uorescent pr ot ein fromVibrio fi scherl
strain (Baldwn et at Bi ochem stry 29:5509- 15 (1990)),
Peri d ni n-chl or ophykhs fun ammnbmmdctelactédl frgml thageuSyerbistnl of namrslpunino

(Morris etal | ant cul ar Iogy 24:673:77 (1994)),

phycobi | i pr otagfdﬁém(r?'ﬂ'm)’ﬂéﬂ ‘H’&m%f}%{ Bbbacteria, WO

2008/ 103693PCT/ US2068d @5t mdeImidr as Synechococcus, e.g.,
phycoerythrin and phxcocyanl n (Wlbariks et at, J. BioL Chem

268: 1226- 35 (1993P)SV8h& t he I ke. Gener al | y, prior to formng
the |inkage hetiywegike hRnf¥t:0t oxin and the targeting (or other) agent,
and optionally, the spacer group, at |east one of the chem cal
functd onal i t ikieOwrlll 5 be activated. One skilled in the art will
appreciate t @?(13 &m %ﬁ{b&e{)c}'cc%d ﬁ%rﬁ?ﬂi%%ﬁ}u CHIE)E g%@bmkécga ’reacﬁ% fdgétﬂﬁal
hydr oxy, am no, oXy groups CRA using a variety
of st anc@nupsnmtphmdsemdctmo tgtictiowah gLOUFD rdetextaipip llzéa;elsaaridyd'getmglaggrtm upd of
the cytotoxin,or targeting agent can be activated through treatnent
with phosgenzb FYREF ftmg&ﬁf‘jr respondi ng chl orof ornate, or

p- ni trophenyl chl oroformate to fqQrmthe correspondi ng carbonate. 10l n

an exenpl ary enbodi nent, the anti on nakes use of a targeting agent
Rity,, Carboxyl groups may be

that includes a carboxyl funckiora
activated by, for exanple, co|f Wiogto the georrespondi ng acyl
hal i de or active ester. Th& may be perfpr med under a
variety of conditions as illustTated i n-Mrets slpra pp. 388-89. In
an exenpl ary enbodi ment, the acyl i 'par ed t hrough the
reaction of the carboxyl cont ai ni g 15gr oup~wFt R goxal yl chloride. The
activated agent is reacted with a’cytotofin Of cyt otoxin- linker arm
conbi nation to forma conjugate of the invenfion. Those of skill in

the art will appreciate that the, use of c I-c ainin tar eting
agerits i 5 meraly PRPGLES HEh Vet SHAI GG RS AT N G e D
functional grnaRStGRE hBRrReNbHddkGdet Or ﬁﬂ@bétitﬁtk&naereéycl&a&yl gma,sst ion.
20 Reactive Functional G oups For clarity of illustration the

fol | owi ng di scussﬁdﬁdﬁ%@ﬁﬁ’@@béﬁ WWCWSWXJWFCQ@%‘? Has‘{?ﬂté‘{eéy%ﬂ% of the
i nvention to.g @t?tgéhl %l & ﬂ dTJ%Q uﬁ%k'r?tuégﬁ?@}dafk'ﬁﬁ he f‘oaf'o’ﬁp(&% pent
of the invention fromwhic ers are readily in

err e one of
skill in the smgte boki, driErandd mnmoloefd to Herm nxienssEm aeﬁctedﬁdome@bstbyted and

f Oc%i ng the d uhdubsitd t%don losﬂbs‘}ltust g g}lde unes'\urgggglke%qel'oaryl and substituted and
unsubstituted heterocycloalkyl;
X is a member selected from O, S and NR*;
R* is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, or acyl;
25 R?is OR",



25Exenpl ary conpounds of the invention bear a reactive functional
group, mhich is generally located on a substituted or unsubstituted
al kyl or I§¥ chain, allowing their facile atta

anot her speC|es conveni ent |ocatiof for the reactive group |s P%
term nal position of the chain. Reactive groups and cl asses of
reactions useful in practicing the present invention are 30 generally
t hose t haberaind'Wslal mekmmmeqnect ]Tlmnahetglm.fp dmmetmg] of B tsebsciheeni adkyly. The

reactive functional t ed or t he
protected nature &f* tét %rdgl%l ?f%g d(calﬁg %ﬂé‘&tlb‘i}‘ ﬁ@?h‘g‘t?{she%ﬁ%%q’l n the
art of organic symlighesihatesCriplicaphdtes, t@vmemlém]éscs@om” Ce@YNR 'oR'S,
avail able with reactive,gytotoxin anal ogues arg t.hgse which proceed

under WD 2008/ 103643KER 1’155@@}&4%6’25 229} iRt Ry & y mld conditions.

Thesg i nclude, but are not [ijhikpf!'t R”“&tﬁ't@%@'lﬁén%e%{?&éﬁeﬁé&tl Sected
(e.g., reactions of amnes and al cohols with acyl des, Ive

esters), electrophili cﬁ§uﬁ§tSlutDSItttIt@ihEnd(lélS@StltUéQﬁieﬁﬂwi,éUb%MPd @JTF%) and
additions to carbon-ca
EPs%B;stﬁ{&gd g{@h%ﬁ@s LR b u&aw

(e.g., Mchael reaction tron ese an

usef uI 5 reactions ar ewdlmsnﬂ%@enld RH togedrermhm]ml xﬁuogehmhalb@rWAﬁdGED
ORGANI C CHEM STRY, 3rd John W & Sons, New, Yo

rer manson, Bl COON) o B e e he s aeten iy B Vlptins Bt

and feeney et al .," MODufsubATheMNh&lro RSB yNShe AdwanESsng ﬁbrﬁhemsstry
Series, Vol. 198, Arrerl can Chem cal Society, \Washi ngton 1982.

Exenpl ary reaction t ypBEMPRE| ‘ERﬂ'é?n’t‘l}YéOPt'é‘H@tﬁt@’r?%ﬂn%% ﬁ%‘??qoﬂﬁf oups and

various 10derivat ig¢eg+t Reﬁms"a%&%é‘gmdﬁ}&déh% shibdtbd ﬁS’mttPPe group
N-hydr oxysucci ni m dé esters droxybenztriazol e esters, acid

hal i des, acyIconaﬁtmapéHestStlmtede@tyémgsubputntet:lm&rphewgsnt@@tzeﬂsunsabsnyuted

al | cenyl , yJub&{Me QEE%EM tgf%{;ll%t ﬁjtecf'ﬁé?ef c%ﬂaft%r ?c}(i&? h‘ééﬂacgﬁoakyl

convert ed to ster’s, ers
conviér t ed toummbststpmdlhetstdaycloﬂhyit In:rhcrgem XN®,, NRIFR ém@)ﬁ OM(@QNRERa

1501 onophi 1 ¢ QROJOR"ERORTT 5B 6% A0" e CRRIF Lo,

Al dehyde or keh@naij@eRuns RN, ltfe iy @°1 @tbether with IR Tartdy dioa&ed &ich
sem car bazones or oxi nes, or Vvia such mechani sms as G i ghard addition

or al kyl | i t hitkfhagRifaehednaredoinedigyfprnna pybgidated o5 Bpsupgiffed 93'0\}6?391??1 8fri nes,
for exanple, htelctcg)agamltg@mrﬁ%wnm&%% sthibdiydr yl groups are,

for exanple, acylated l'ated of oxidized. All'cenes, can be
conérted to an array Whemew speci es using 20cycl oaddi ti ons,

acyl ation, M chael add es react readily with am nes
and hydroxyl corrpoundsHS a%%te&%iion?ﬁpqx%dgd inthe art will readily

appreci ate that many ORlstahéRéﬁ are idagpmgenyyseloete frodiid,extibstitutad wak i et y
of 1ays and Usin, B tath ity o SoRIL 006 Rl LhE RLEDPLALIaohy
supra at 362- 363, udkbstitek@d 432 substituted and unsubstituted heteroaryl, substituted and
25 unsubstituted heterocycloalkyl, and substituted and 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;
30 Réisa single bond which is either present or absent and when present R and
R are joined to form a cyclopropyl ring; and
R’ is CH,-X" or —CHa- joined in said cyclopropyl ring with RS, wherein

X' is a leaving group,



25829, 941, and 1172; for carbonates, see, March, supra at 346-347;
for carbamates, see, March, supra at 1156-57; for am des, see, March
supra at - reas and thioureas, see, March supr 4 for
acetal s a%ﬁ%@qgsgﬁé@ysee, Greene et al sg SUpra 178- 210 an%%@%@ﬁ%ia
at 1146; for acyloxyallcyl derivatives, see, PRODRUGS: TOPI CAL AND
OCULAR DRUG DELI VERY, K. B. Sloan, ed., Marcel Dekker, Inc., New
York, 1992; for emHerceat@ssonese®?, 50 VART RS Up/f R ‘AR 1 46R' Lihky said drug
N-sulfon%l)l ijn.dat es, See, Bundgaard et at, J. Med Chem, 31:2066
(1988): Pdr LAKSH-UEY see, March supra at 355-56, 636-37, 990- 91,
and 1154; fororly%ylln@e&d@my@@%,taﬂvggggnhégma at 379; for N-Mannich
bases, see, March supra at 800-02, and 828; for hydroxynethyl ketone
esters, see, ADatheaé@BOfémeattlsAﬁwap@mﬁwfmef@tm%i., 507: 353-54 WD
2008/ 103693PCML52008/ 054362 55 (1987); fop. disul fides, see, March
supra at 1160; and for phozgp nat e estresslla Bhosphonam’ dat es.

The reactive functional gr p%?-gaﬁ‘ﬁb%(ﬁa_ppﬁﬁe ed and chosen such
that Xhey do not participate in,?or intetfere %Wah, the reactions.
Alternatively, a reactive functignal group c 5be protected from
participating in the reacti _p@%igﬁpagaﬁuga fh @ protecting group.
Those of skill in the art wll standyhow/t 0 protect a particul ar
functional group frominterfering wth a chosen set of reaction
condi tions. katergxanpl es of useful protecting groups, see G eene

etal ., PROTECTI. VE GROUPS | N ORGAN YNTHESI S, John W I & Sons, New
Vork. 1001, O BTRRRe § UpHE EAPLBIY ey g o Gop Pkt Sl LAY F o
a cyt ot Qxshbstekdithe el Guish@REdCR unb 6 Bica H@t@roﬁfk?pgiﬁﬁ'p;t hei r
respective chem cal functionalities. Optionally, the linker or agent

i s cldupl ed tonista intgesit0,tlhe.cudhS A8 or nore spacer groups. The spacer
groups can b i Feafll j i | QR
General ly, p%%?y%% orBtrarliC%gsetgi%{fé:(]fi ﬁl{)%rk}a%gaggfam‘ggﬂn% ﬁfe‘&%éﬁ‘? %rllde{’naé]
react i vemnh@fughotamomeadeidgt oup, and optionally, the spacer group, at
| east one of ;khe. m unctionalities W.l e activated. .
ki ed -t Ao B ef Byt PP RS phf Soesliplea ARy Fpft 8
f unct i orgterdalles, unsutslimtidigiehygeioxiikyl, subsiiied ab@roe felbakyl, @bstitpsd ocan be

activated uysi.ng a variety. of standar.d t hods .and conditions. In an
exertpl ar‘&‘?’s‘g“ﬁﬂ%’qurfﬂlt?”i’ _‘t‘?tﬁ‘{/%‘ﬁ‘l’?‘g?*?“?%ﬂeé@éﬂé car boxy|
functionality?aSsuBst@agbi MRubsdntd m\ﬁ,l suB§tRited oﬁ%@l%i}ﬂtecﬁie@é#&ﬂkﬂ,ﬁy be

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or substituted or

d
t he

unsubstituted heterocycloalkyl,
oi1s0orl;
20 L* is a linker member;
pisCQor1;
X* is a member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents; and

D comprises a structure:

A
3]
R A7
RS R4|
R*
\ /
5,
X E @ R

25 R®



20activated as descri bed herei nabove. EXAMPLES OF CONJUGATES
The linkers of the invention can be used in conjugates containing

duocar nyci nal ogs as cytotoxic agents. Exanpl
conj ugat es&(())%?sﬁ@ﬁygvention are described in further 2 el?'fjaslzfmsg’g‘fsg%/v.

Unl ess otherw se indicated, substituents are defined as set forth
above in the sections regarding cytotoxins and |inkers. One exanple
of a suitabl e conjwhgsdirethesing sgem duindutatitutdieruosubstitated aryl, substituted or

X4- H(L4) p- F- (L1),, Owhere LI i el f-i Latiye linker: mis an
o eger 0, 1 wsttsBhic HeEN S o ibs T Db OHOR 064362 56 F
I's a linker conpriBiddds hikendhielCihddRnddnONEbiddd 118 1 siiAditddsanan ani no
acid selected fromthe grougtconsi sting of natural am no acids and

§ Iirﬁ’rB’F

unnat ur al a- dWsyhstitptadgdkyl, spbstiguted angd ynsy egheteeoalkyhiadieteroatom, and a

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

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

R* is H, substituted or unsubstituted alkyl, substituted or unsubstituted

10 heteroalkyl, or acyl;

R’ is OR",

wherein R is H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, diphosphate, triphosphate, acyl, C(O)RlzR”, C(O)ORIZ,

C(O)NR™R", P(O)(OR"),, C(O)CHR"R", SR', or SiR""R"R™,

15 in which R'?, R'3, and R' are members independently selected
from H, substituted and unsubstituted alkyl, substituted and
unsubstituted heteroalkyl and substituted and unsubstituted aryl,
wherein R™ and R" to gether with the nitrogen or carbon atom to
which they are attached are optionally joined to form a substituted or

20 ' unsubstituted heterocycloalkyl ring system having from 4 to 6
members, optionally containing two or more heteroatoms;

R*, R* R’ and R’ are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted
aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl,

25 unsubstituted heterocycloalkyl, halogen, NO2, $Os SO2R'®, NRR'S, NR'*C(O)R",
OC(O)NR"R'®, OC(O)OR", C(O)R"”, SR", OR", CR=NR'¢, and
O(CH2):N(CH3)z, or any adjacent pair of R4, R4’, R® and Rﬁ’, together with the carbon
atoms to which they are attached, are joined to form a substituted or unsubstituted
cycloalkyl or heterocycloalkyl ring system having from 4 to 6 members;

30 wherein

n is an integer from 1 to 20;
R'> and R are independently selected from H, substituted and

unsubstituted alkyl, substitnted and unsubstituted heteroalkyl, substituted and



ois Oor 1; L4 is a linker nenber; 10p is 0 or 1; X4 is a nenber
selected fromthe group consisting of protected reactive functional

groups, ungpiy reactive functional groups, detect
and targetl ng agenﬁ3 and D conpri sesg@ structure: 156\3%1?%&@%@'54?%9

system A i s substi tuted or unsubstit ufed aryl, substituted or
unsubstituted heteroaryl or substituted or unsubstitut ed
het er ocycl oal kyl gmehsstuted aryl, substawed ﬁlchumubsﬁtm@ﬂmdmmtglpslmﬁnteﬁymd

cnsubsti tut o et SOOI TR RBTabRY o bl Erie BHRE AP na

G are joined to faflgen R°ngd RYSbeshaaligcheditbpamtsnbs which iy aend
20unsubstituted ar substituted and unsubstituted heteroaryl and

substituted and u ﬁéﬁﬁ%@fl e RPEEN X iepetip dpignp Rypstitused;os uasubitpfs
seleofed fromO, Suﬁfg.tall%{l ring systerﬁ%g‘.vﬂl%ﬁli'm @M%élﬁ&&@@p@&nﬂﬂ

unsubstituted al kyI ut éd” or unsubstituted heteroal kyl; or
acyl; 25R3 is mirontamgz@e@tmwwwsgoom 054362 57 wherein 1211

is a member sel eCtI?g {6 %TH) ﬁlgh'@ugtﬂ%sq]gsteh{&a %en%nd%ﬁhphés%tq@ an

al kyl, unsubstitute St eteroa , unsubstitute
het er oal kyl , Iﬂ’lqnhpmbm&ﬁmatqyclppmgplhmgesud acyl , C(O)R12R13 C(0) OR12,

GoIneLzRs, PO WA b LA SR SRB et i
substg tut ed and unsubstq! g Revied kwhp, substituted and
wherein at least one of R*, R”, R>, R”, R"*R"%, R™, R or R' links D to the
remainder of the compound;
or a pharmaceutically acceptable salt thereof.

Specific examples of compounds suitable for use as conjugates include

15

(N O /
d
N HI
O~ :
2.0 2
N0 N H o HN O
HaC N~ ¢ N ©



unsubstituted heteroal kyl and substituted and unsubstituted aryl,
wherein R12 and R13 together with the nitrogen or carbon atomto
whi ch t hey hed are optionally joined to form [

or 10unsubgﬁ%%&%é&§et erocycl oal kyl rjﬂng syst em havi ngal?(?lgﬁfzhdsgughg?
menbers, optionally containing two or nore heteroatons; R4

R4', R5 and R5' are nenbers independently selected fromthe group
consisting of H substitued al kyl, unsubstituted alkyl, substituted

aryl, unsubstituted ar @ bsfl'xt uted heteroaryl, unsubs ki ed
het eroaryl, substitute ¢ ogycl oal kyl, 15unsubstit
het er ocycl oal kyl , Hhal Bgé R, NR15R1g, NC(O 0) NRO5R16,

OC( 0) OR15, C(0) RIGN-8RIS5, ~¢! =
O(CH2) nN(CH3) 1, or any adj acentHN AH
with the carbon atons to which they ar® attached, areyjoined to form
a substituted or unsubstituted cycloallcyl or heter ocwf'?oal kyl ring
system having from4 to 6 nenbers; 20where n i integer fromlto
20; R15 and R16 are independently sele LE romH, substituted
and unsubstituted alkyl, substituted or unsubstitgted he al kyl,
substituted and unsubstituted aryl, substituled_afid unsubsyit ut ed

het eroaryl, substituted and 3(5unsubstit temm/kyl and

substituted and unsubsti { Eepti dyly eid K15 and R16 oget her
with the nitrogen atomg R they S tached are optionally

un tiguted heterocycl oal kyl ring
syst em havi ng frorrF4 menb , ionally containing two or nore
het er oat ons; 30RE"1'5"a si ngl eCbontl which is either present or absent
and when present R6 and 127 are jbined to forma cyclopropyl ring;
and R7 is CH2-X1 or -CFl,- joined in said cyclopropyl ring wth R6,
wherein X1 is a |leaving group, WD 2008/ 1@@@@&/ US2008/ 054362

joined to forma supst il
AN




58 where at least one of R4, R4', R5, R', R' 'R12, RI13,
R35 or R16 |links said drug to L1, if present, or to F;, or a
phar maceut | ept abl e salt thereof Another enbodi i
conpound o*"%f’*lr‘%lé”ylr"%"%?rul a0 Xa- v1--(AA1%2 (14-(1 _1)-D 5/ 13@?'5581"’%@36%
1)-N -H D HO wherein LI is substituted or unsubstituted al kyl,
substituted or unsubstituted aryl, substituted or unsubstituted
het eroaryl or substituted or unsubstituted heter@a#MVh group; 10mis
an integer 0, 1, 2, 3, 4, 5, or 6; AA is anNﬁnino acid
selected fromthe group consisting of natural amgo acids and
unnatural a-amno acids; L2 is substituted al kyl J ypsubstit
al kyl, substituted heteroal kyl, unsubstituteg ket erjpal kyl , N
unsubstituted heterocy®odi\cyl, substitutedy Nggyﬁ?bdrhﬂ,
substituted or 15uns i tuged aryl, or giihdtibutBd or unsubsti®uted
heteroaryl; L3 is ped "al kyl , substituted or
unsubsti tuted R unsubstituted aryl,

e

ubsti t ut iroarylg or substituted or

substituted orl un Il
unsubstitungd’%E(}rocycloa-/yl,N 0 or 1;
H
Os NH,
NH
J :
z © ﬁ’\\?
cl H = N N
O e o
9P : ’
N
(\N/u\o N
N / 0
HsC” o] N
H




20L4 is a linker menmber; pis 0 or 1; X4 is a nmenber selected
fromthe group consisting of protected reactive functional groups,
unpr ot ect e\qlor g@%&ﬁ\é? functional groups, detectable | abeﬂcsrlus"mgmwsﬁz
targeting agents; and D conprises a sfyructure: 25
2008/ 103693PCT/ U520081054362 59 mhereln the ring systentA S
substituted or unsubstituted aryl, substituted or unsubstituted
het eroaryl or subsgityted gf, unsubstituted het er ocycl oal kyl ;
and G are nenbers gpendlent|ly selected fromH, substituted and
unsubstituted al gyl , oS ituted and unsubstltuted hetq;oalkyl

utéd

het er oat om Naghg bond, or E and G are N}irﬂwn?b
system sel e \/ﬂ frOHISUbS‘I/ anq unsubst?tu %d aryl ubsti t
and unsubSti tht ed het er g4 t| d An¥ unsubsti Puted &
het erocycl oal kyl ; X is a sel e 0, S\angd NR23;

R23 is H, substituted or unsubstituﬂéd al kyl, substityted or
unsubstituted 10heteroal kyl, or acyl; R3is ORI, mhe;ETWﬁR' s H,
substituted al kyl, unsubstituted allcyl, substituted%eteroalkyl,
unsubsti tut ed

where X' is Clor Br. In some preferred embodiments, X' is Cl.

PHARMACEUTICAL FORMULATIONS AND ADMINISTRATION
5 In another preferred embodiment, the present invention provides a pharmaceutical
formulation comprising a compound of the invention and a pharmaceutically acceptable
carrier.
The compounds described herein including pharmaceutically acceptable carriers such
as addition salts or hydrates thereof, can be delivered to a patient using a wide variety of
10  routes or modes of administration. Suitable routes of administration include, but are not
limited to, inhalation, transdermal, oral, rectal, transmucosal, intestinal and parenteral
administration, including intramuscular, subcutaneous and intravenous injections, Preferably,
the conjugates of the invention are administered parenterally, more preferably intravenously.
As used herein, the terms “administering” or “administration” are intended to
15 encompass all means for directly and indirectly delivering a compound to its intended site of
actiorl,
The compounds described herein, or pharmaceutically acceptable salts and/or
hydrates thereof, may be administered singly, in combination with other compounds of the

invention, and/or in cocktails combined with other therapeutic agents. Of course, the choice
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side-effects of radiation therapy, such as anti-emetics, radiation protectants, efc.

Supplementary potentiating agents that can be co-administered with the compounds of
the invention include, e.g., tricyclic anti-depressant drugs (e.g., imipramine, desipramine,
amitriptyline, clomipramine, trimipramine, doxepin, nortriptyline, protriptyline, amoxapine

15  and maprotiline); non-tricyclic and anti-depressant drugs (e.g., sertraline, trazodone and
citalopram); Ca** antagonists (e.g., verapamil, nifedipine, nitrendipine and caroverine);
amphotericin; triparanol analogues (e.g., tamoxifen); antiarrhythmic drugs (e.g., quinidine);
antihypertensive drugs (e.g., reserpine); thiol depleters (e.g., buthionine and sulfoximine);
and calcium leucovorin.

20 The active compound(s) of the invention are administered per se or in the form of a
pharmaceutical composition wherein the active compound(s) is in admixture with one or
more pharmaceutically acceptable carriers, excipients or diluents. Pharmaceutical
compositions for use in accordance with the present invention are typically formulated in a
conventional manner using one or more physiologically acceptable carriers comprising

25  excipients and auxiliaries, which facilitate processing of the active compounds into
preparations which, can be used pharmaceutically. Proper formulation is dependent upon the
route of administration chosen.

For transmucosal administration, penetrants appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally known in the art.

30 For oral administration, the compounds can be formulated readily by combining the
active compound(s) with pharmaceutically acceptable carriers well known in the art. Such
carriers enable the compounds of the invention to be formulated as tablets, pills, dragees,

capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a
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potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose,
sodium carboxyniethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired,
disintegrating agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or
alginic acid or a salt thereof such as sodium alginate.

10 Dragee cores are provided with suitable coatings, For this purpose, concentrated
sugar solutions may be used, which may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopel 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

15  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

20  and, optionally, stabilizers. In soft capsules, the active compounds may be dissolved or
suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene
glycols. In addition, stabilizers may be added. All formulations for oral administration
should be in dosages suitable for such administration.

For buccal administration, the compositions may take the form of tablets or lozenges

25  formulated in conventional manner.

For administration by inhalation, the compounds for use according to the present
invention are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide

30 orother svitable gas. In the case of a pressurized aerosol the dosage vnit may be determined
by providing a valve to deliver a metered amount. Capsules and cartridges of e.g., gelatin for
use in an inhaler or insufflator may be formulated containing a powder mix of the compound

and a suitable powder base such as lactose or starch.
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bolus injection or continuous infusion. Injection is a preferred method of administration for
the compositions of the current invention. Formulations for injection may be presented in
unit dosage form, e.g., in ampoules or in multi-dose containers, with an added preservative,

The compositions may take such forms as suspensions, solutions or emulsions in oily or

aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing and/or

dispersing agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or
alginic acid or a salt thereof such as sodium alginate.

Pharmaceutical formulations for parenteral administration include aqueous solutions
of the active compounds in water-soluble form. Additionally, suspensions of the active

compounds may be prepared as appropriate oily injection suspensions. Suitable 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. For injection, the agents of the invention may
be formulated in aqueous solutions, preferably in physiologically compatible buffers such as
Hanks's solution, Ringer's solution, or physiological saline buffer.

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 transcutaneous delivery (e.g., subcutaneously or intramuscularly),
intramuscular injection or a transdermal patch. Thus, for example, the compounds may be
formulated with suitable polymeric or hydrophobic materials (e.g., as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.

The pharmaceutical compositions also may comprise suitable solid or gel phase

carriers or excipients. Examples of such carriers or excipients include but are not limited to

ound



as addition salts or hydrates thereof, can be delivered to a patient
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amoxapl riiebrary of diverse molecnles 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

20  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.

25 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. Variations in reagents and/or reaction conditions produce the structural diversity,
which is the hallmark of each library.

30 Parallel synthesis of "small" molecules (non-oligomers with a molecular weight of
200-1000) was rarely attempted prior to 1990. See, for example, Camps. er 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 along with
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25  The method preferably comprises, contacting a cellular preparation that includes the target

with an immobilized compound, thereby forming a complex between the receptor and the
immobilized compound.
The cytotoxin of the invention can be immobilized on an affinity support by any art-
recognized means. Alternatively, the cytotoxin can be immobilized using one or more of the
30  linkers of the invention.
In yet another exemplary embodiment, the invention provides an affinity purification

matrix.
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concent r@ﬁ@ é@NgUTGN*ﬁENﬁ@be'?j ity the agents of the invention
may be ‘n—a'qms—sg%‘l‘cns preferably in physiologically
conpati bl e bui fdskitonsta dlie @eplsinikzes adsohaturts descRbavgabovs thopragenbinyendion

hysi ol ogi cal .sal i ne buffet 2 ively, the active i '
oy bo. RCRBWAEE S eRe oSl o SHTB Pk wiBelES SR °C g

steril e cppjogaedofithciavamicar Mdaelde f@ udime the drug-ligand conjugate of the current

30 invention include: killing or inhibiting the growth or replication of a tumor cell or cancer
cell, treating cancer, treating a pre-cancerous condition, killing or inhibiting the growth or
replication of a cell that expresses an auto-immune antibody, treating an autoimmune disease,

treating an infectious disease, preventing the multiplication of a tumor cell or cancer cell,



The conpounds may al so be fornulated in rectal conpositions such as
suppositories or retention enemas, e.g., containing conventional

suppository h ch as cocoa butter or other glyceri

addi tion t%qzﬁ@s‘?@g@ | at i ons descri beg previously, the Pg:g'ﬁf)%ﬁﬁhg“%y
al so be formul ated as a depot preparation. Such |long acting

formul ati ons may be adm nistered by inplantation or transcutaneous

del i ver ypre®enging csidhie pieaairing SHMnﬂEipiid;]itibﬁﬁiflﬁéﬂllﬂ tBaft|e)(}I)rﬂssb§1$]n’ mﬁmuhrae{j
injection or a transdermal patch, Thus, for exanple, the conpqounds
may be ff&ﬂﬁaqisaﬁﬂbedewqgﬁ%aﬁ% B Geesmand preymting ay &Eﬁf&ﬁ?%dlwafeerﬂsﬁe_s
(e.9., afedbdiTkSEbrish adind @266 8P hitMiR a0kl add mhAMaPHCRRGR if BSINS,
or as sparingly soluble derivatives, for exanple, as a sparingly

sol ubl e thetept an effectivepmouphefradiegligindgonpsrpob) Lmsembadissnisagn eenpe isse
suitapl e i . . i : ] . of such
car r or ooepeicly i BRAT ABELh S 3:8Eia Bl il dihfror YRR &

2008/ 103693 PJheJBANHBH0 54 F62tETormyztcofithe cardopinatrtion dalsefull for pleatimgh fitre,

various sugars, starches, cellul ose_.derivatives, gelati and. .

pol yror SRRl S Hor Y ERpITE Ruelie 9L e ot Escalelfiand Rty forBBSiions and
phar mac enéthedl fo£OEREAS hirhd@by ProfidaRNMEASjetd B cdmyodidbaies phdmhadenji€Llyi on
such as intravenous | njection and includes about 0.01%to about 100%
by wei griccatatie@agfiengvith LRRrIRpsiecally S5 Ve pBRUAL RS 9 NBPRHONSH thegirggent
phar racepldgigh aecPiPAd | on. The drug conjugate may be an'

anti body-cytotoxin conjugate where the antibody has been sel ected to
target a par thhegraent desigaiagn is puBRARIESseful doy thotredtment of edneersmgdper thé t he
present [ L brar . ) i oxLn-.. i nker,
o soet PR PO ARSI e LIl O D il Ot o

i nvent i grecaboesonsl canditibn, hnchirdeg dut iscbuliieitat tol 2asior, ifletastrsjzooinuly dissme er

e o R G e e e e

| i brigr i eglniwistrdtion hef drigAigdndtcotrplexeastithy cuiitear in@chtibAr The pampleg délalers the
property, e.g., cytotoxicity, 15 cleavage of a |linker by an enzyme or
ot her clWugQFetmeberdiRr caisgetilt ary forns i nclude chip formats,

m croarrays, JRBgk édiodith¥® using a druglifadll b&hple L hLIYHRE B REBY binds to or
synthesis has as its prinmary objéctlve the generation of a |library of
di ver se aswiceéas|vath aganedi-call pr & haros-call-esanipied refigenr Becaped afiiselpse o
o ot L od 31k ap PETEHE oI ARy Be TAEh LB s Sy BUORN BB b FRE T
t he 28nmo Ut exafpip aceptexpediatad bwlocytosis.| Tho matigengrots attathwion iagsmanegll or
cancer cell or can be an extracellular matrix protein associated with the tumor cell or cancer
cell. Once inside the cell, the linker is cleaved by a tumor-cell or cancer-cell-associated
proteases, thereby releasing the drug. The released drug is then free to diffuse and induce
cytotoxic activities. In an alternative embodiment, the drug is cleaved from the drug-ligand
25  complex outside the tumor cell or cancer cell, and the diug subsequently penetrates the cell,
The ligand may bind to, for example, a tumor cell or cancer cell, a tumor cell or
cancer cell antigen which is on the surface of the tumor cell or cancer cell, or a tumor cell or
cancer cell antigen which is an extracellular matrix protein associated with the tumor cell or
cancer cell. The ligand can be designed specifically for a particular tumor cell or cancer cell
30  type. Therefore, the type of tumors or cancers that can be effectively treated can be altered
by the choice of ligand.
Representative examples of precancerous conditions that may be targeted by the

conjugates, include, but are not limited to: metaplasia, hyperplasia, dysplasia, colorectal



nodern nedi ci nal chem stry advocate the concept of occupi ed space as
a key factor in determining the efficacy of a given conpound agai nst

a given bia&ﬁggﬁﬁhmgarget. By creating a diverse 'ibra5§gﬁ%8m§63%%3

nol ecul es, explores a |l arge per gent age of the tar

t he odds of devel oping a highly efficacious |ead conpound increase
dramatically. 25Parallel synthesis is generally conducted on a solid
phase supgsst actinicddetanssisaagibicieiliiie, huamn papilleawnaés uklopladiia, dycdhe
suitable internediate,js cleavably tethered to the resin by a

cheni cal PIP5UsIead BOREREEF®SS are carried out to modify the scaffold

whi | e tet her egbpidehth@cRRbinpel 6 ca¥edrd &t BB thét nia@ﬂﬂ@ﬂé&ecﬁﬂﬁ(}@!bonju%ates
reaction conditions produce the structural diversity, which is the

hal | mar kingipde Rehace pefrlipied taoipag s11cer. cIPRCHIEST. grostate canesr lympkéb ul es
(non-pl i GOHERL S, Weabt AndPlREH A ande] @hcuf c409: QhnbR SedaBERlcdt, kid
atteégté% g?fof to 1 Bof(%ee, for gxan%?%, gahggg é?léléf Annaks t1%e
Q | i M Caganddd; pa@di@aticl@acer, stiRexbrethogr, oFkllcpmoen ndjas cdngsreckrvibd cgmder and
phase-s ort.ed paral l el ..{also referred t. S combi rial’ .
Dt heoi ERgEIEY 20318l ApBel 34 Bl cahfy S SR Yy ki
2008/ 103623P6H ¢16i52010 ShkrdBakedid thormjpheshad aivdémsichid: i edrgets the drug

m metics. These di scl osures ar, xenplified in U S Pat. No.
5,288,Sfﬂﬁm%mﬁpﬁaﬁu?Eﬂ@V&ﬁFdHP§Eﬁ6§ng of parallel synthesis of snall

nol egul es mayp BR BN Fheh (he)preseitatventioh praviddda A8Bod JIiBinpAlBMt The
di scl oses the parallel synthesis of between 4 and 40 conpounds in

each of methediapludestadayinipferingtoftheredlan agpunt efta cemphundofdhesisvensisni ed
50r gani c ] L: r [ V. : - i ' [:8S.

ovnt hos, YRR LB oFH oL o A% B SOV RAIR ARG AR 0
at, J. AwbjeGrenningSbe cell. Th6: fulish exaGif2ry(eh®odiment, the adn@rigtention s¢rbestoy  of

uni que coppeunds. .is pr ed, the prepar.ati of .a |lijbra f

- Tninoc GRS the R0t B REGRALBE AATeG o sly R8s fiospso
aut oisnduee i mlsnigistgdtian té reghrd tierdrovad thel it of gro@thfitivod shadd bé mdehst
herein. 10 KITS In another aspect, the present invention provides
kits con]tjoz?(i’ Keniganihe rye OE@'PE’?JI)‘?@?‘FH éd‘%ﬁ%lg‘ﬂﬂ'a shrgferab d F‘Fiogﬁ"so“ES'F wilhke

i nvent i qgtagRd adkﬁsego%pmfm%,%vggo%bﬁo%m@o%_@fco@@m%istoippéu. I'n an

exenpl ary enbodi ment, the invention provides a kit for conjugating a
15l i nker of the invention to another nolecule. The kit includes the

Iinker,]gﬂgﬁgébgﬁhkgns for

20 Pharmaceutical compositions suitable for use with the present invention include
compositions where the active ingredient is contained in a therapeutically effective amount,
i.e., in an amount effective to achieve its intended purpose. The actual amount effective for a
particular application will depend, infer alia, on the condition being treated. Determination
of an effective amount is well within the capabilities of those skilled in the art, especially in
25  light of the detailed disclosure herein.

For any compound described herein, the therapeutically effective amount may be
initially determined from cell culture assays. Target plasma concentrations will be those
concentrations of active compound(s) that are capable of inhibition cell growth or division.
In preferred embodiments, the cellular activity is at least 25% inhibited, Target plasma

30  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



attaching the linker to a particular functional group. The kit may

al so, or alternatively, include one or nore of a cytotoxic drug, a
targeting etectable | abel, and pharnaceuti cal

buffers. T ee@{’%’logn%)g al so include a cgntai ner and opti Oﬁ@?{#}%}ﬁu&%&m&
nore vial, test tube, flask, bottle, or syringe. O her formats for

kits will be apparent to those 20of skill in the art and are within
t he scopef tbé plhimea ¢ine sementraivanthioved, AdRhd-ddsAdd @ be hdjustad tpveards or

exenpl ary enbodi ment., the present invention.provides a nethod for
ol ot | riPEpt R a e i 4ieed Bitcentat GRIRIBA oxi - of the | nvent i on.
whi ch bi nds tA&s #siv@anaowd in 8 at erdpuliedlyurRt @fcaloin€ ¥6ist S umans can
contacting a cellular preparation that includes the target with an

i obi | | FescFHpBiNTd rornar @phmedstsniting s midpIdese ey Cehee fosariatedr
and tie j,neRibid 4 GRAEAEPHEB ration that has bEBEoNd R iR c@e ih BfinfaRY &L ON
can be imobilized on an affinity support by any art-recogni zed
means. Adasegennthigenscanbhadjpstedbopnitarag chiulpminbibition 2ediadjesting therdosage
nor e of 0l in A0f 1 4 NV fon. In yet another exenplary
enbodi mwrf%gédpﬁgé%fi?’oaﬁ dgsr%{)l\%h ?@L%n affinity purification matri x.
WD 2008/ 103698 teibptitraly3é Pt 2b620s6 8an also be dBtemiret e nfmdnidatad fovent i on

for isolatin target will typically utilize one or .nore affinit
chr onat GFIRGHY R KBTS St BT PRk aRapT s Thhappied dbse
ef f i @ endanibs @lijaétt@Based of RRGEIRSveHIS aibilty ahOgbtely oeleQ@ifSterd '

bi opol yners by utilizing their recognition sites for certain

suppor t RPmPRER Bnompeicd it B kRgWCOMPRIYh degree of selectivity. The
literature | A bRl siioldniRld fm&lif@l c RROGH ﬁlﬂh@ﬁ b3 AU SeBByst NE

subject of affrnity chronatograp I nc ng such topics as affinity
chr omat olgsaihey abayepod pthier wrihsdd asiakd well-leavieindhe 4t yavedlsviehimithe leapabilities

pr epar at(%_:fq e&gﬁa}f@%mé%ég@ti ng of those references includes: strove,
n : ; -

Met hods Zyno (199W Fernent, Bioeng. 70: 199-209
(1990%) . Huangn éieadase, ofJocaClidminBtrafim, thé 3Psterdiad tir68lat(rikABAYentradfn off i cat i on

of enzymes .hy heparin- Sepharose affjnjty 10 chrqmat ography,” J.

Ohr et G B g dinaS | 260, of TRt leBigh ImERaASm 16 CteRqraRges, e 2
(1978); dVipbikeidadmiaiestd solRH Beieve AlcBhéenbrfion/at tHeli@chPriea ERd kil O fA
etal., in, PRACT. HGH PERFORM LI Q CHROVATOGR , Sinpson (ed.),

193- 206 EF&@‘FBW iNgrgled kW, Proc. Int. Workshop Technol. Protein Sep.

| nprov. B oO%Phéﬁmegﬁgﬁg;am%w%pm?ﬁ@ elatedt8 2bnosmal dehididy’)

RE Gfeded:
"Affinity chronmatogra enzymes, A%f?mg?; bC%'nromat ogr., Proc.

| nt .20Sy muolif5tias a3 culathfrcncdration ARIMBnistered cARPOUNH BY 2ICSHIROUBT OERAPAY:

A PRACTI CAL. APPROACH an i o | Press Limted, Oxford,
Engl and K 9?8@5’1%”?‘?13?@1 %“%Q(ﬁ Pﬂtﬂ Smbéﬂf’g P’%ﬁ}"@darrpl e guidance in
devel opi ng pahtidf UbRs f@}-fofrmraailnﬁnstqﬁrei&mtﬁgaﬁﬂﬁutﬁdm&sa%éa_hefem, kypidadyt he

materials of the invention. resent nmethod, affinity
chr omat ogreggivine abpwdlil agdiay e alaup §0.0 day, more hiptcaleomabeyt Wangidaydoas

S “ppolr U S0t O AITRE anAHEN: A Feall§ b3 nflidufS PR hy RFBIuAB 5y I 8t R LT €

usefu
25  interms of patient boedy weight, typical dosages range from about (.01 to about 150

mg/kg/day, more typically from about 0.1 to about 15 mg/kg/day, and most typically from
about 1 to about 10 mg/kg/day, , for example 5 mg/kg/day or 3 mg/kg/day.
In at least some embodiments, patient doses that retard or inhibit tumor growth can be
1 nmol/kg/day or less. For example, the patient doses can be 0.9, 0.6, 0.5, 0.45, 0.3, 0.2,
30 0.15,0.1, 0.05, 0.03, 0.01, or 0.005 pmol/kg/day or less (referring to moles of the drug) of the
drug or a drug conjugate, such as an antibody-drug conjugate. Preferably, the drug or drug
conjugate growth of the tumor when administered in the daily dosage amount over a period

of at least five days. In at least some embodiments, the tumor is a human-type tumor in a



as support materials, because their hydrophilicity makes them
relatively free of nonspecific binding. Oher useful supports

i ncl ude, f control | ed-pore glass (CPG bead 0

particles, WS&%@Z@F{fﬁam de gel beads d SephadexTM gel S"b%i‘ﬁ%‘”#@a@&
from dextran and epichl orohydrin. 25 UG CONJUGATE METHODS OF USE
In addition to the conpositions and constructs described above, the

present $ONEmbien Adlaaexpngly, theSCHD mutdectan 6 a OB1NGISIDAke CGafildbe: from
practiced utjl] 2| n t he rrpounds and conjugates of the invention.

Met hods ’%ﬁomﬁs W@mdN -| i gand conjugate of the current
30i nventi on 'Flﬁbblﬁ?mohés'df'aﬂ‘ﬂm@srtlah&h'd@éa%b BfohktAnd [MM-A] e bd ﬁi}ﬁs’t&iat' on
of a tunor cell or cancer cell, treating cancer, treating a
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drugrq | %@%dﬁ@dﬂapga&&se' n some enbodi nents, an enzyne is 5separately
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cancer d¥fFrEdmade ofipdministration ang the foxicityqyrafels oE Bie selectediagnt i on,

i ncl udes, bUtTh\e%oﬁl 6unldlsr5'o Bsifichs aﬁdh{éméﬁs of Bt BRLAS irfventfdn AMrdlbSLase
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20
EXAMPLES
Material and Methods
In the examples below, unless otherwise stated, temperatures are given in degrees
Celsius (°C); operations were carried out at room or ambient temperature (typically a range of
25  from about 18-25 °C; evaporation of solvent was carried out using a rotary evaporator under
reduced pressure (typically, 4.5-30 mmHg) with a bath temperature of up to 60 °C; the course
of reactions was typically followed by TLC and reaction times are provided for illustration
only; melting points are uncorrected; products exhibited satisfactory '"H-NMR and/or
microanalytical data; yields are provided for illustration only; and the following conventional
30  abbreviations are also used: mp (melting point), L (liter(s)), mL (milliliters), mmol
(millimoles), g (grams), mg (milligrams), min (minutes), LC-MS (liquid chromatography-

mass spectrometry) and h (hours).



drug to a tunor cell or cancer cell. I n one enbodi ment using a
drug-ligand conplex, the ligand specifically binds to or associates
vm'thaca r r a tunor-cell-associated antigen its
cl ose prox 71”&%'[ %ﬁgghe | i gand, the dr,}Jg can be taken up‘%ﬁf?ﬂ@#@@“’g&
tunmor cell or cancer cell through, 20 *or exanpl e, receptor-nedi at ed
endocytosis. The antigen can be attached to a tunor cell or cancer
cell or can UeI-HMIEsgebtaa:ﬁbﬂeuhasurwbﬁthaﬂimMeicm}amaﬂHaE@dtminéthl drlde
tunmor cell or cancer _cell. Once insid the t he Ilgt
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met hod i ncludes adm nistering to the cell an anount of a conpound of

the invention sufficient to kill said cell. In an exenplary

enbodi nent , t ound is adm nistered to a subject q§§;

cell. In a“’:ﬂﬁ%er exenpl ary enbodlne?%, the adm nistra 6%ﬁg%%€§§2t
retard or stop the growth of a tunor at includes the cell (e.g.,

the cell can be a tunor cell). 15For the admnistration to retard the
growt h, the rat et growt g; ;pe cell hptild be at |east 10% ess

than the rate of growth g adm ni str Wlon PreferanyMF%m% rate
of growth %iJob Jetarded @yl e aneaﬁ @Q B30% 0%05 0%%@6%
80% 90% €0 %ﬁEL¥ stggpeq Ef Tec e(ggsa %?;earnaeeutlca
conposi tions Su&t Br ugy Wth the prese n I on include
conposi ti ons where the actlve ingredient is contarned in a

therapeutlcalthsffectlve amount, i.e., Imﬁ%ﬂ amount effective to
achieve its in ded purpose1nﬁhem@ctual a nt effective for a
particul ar appfication will depand, inter £ilia, on t] @icoﬁ%ition

bei ng t r edbdy h?;fvn] Bl on “Ohc.an _ef k& i

t he capabllltlés skiTTsed in the" aptgw 5 i

of the detailed dlscI% eherein. For any conpound escrlbgd erehn

the therapeutically effective amountuNIpy be initially determned from

cell culture assays. Target plasma copeentration | 1, be those
concentrati giIgveé: acti conpounQ(e gfmat are caE%%%ﬁ of inhibition

cel | grow h_@Etdi'yisio oPettet |qen# e celdular
activity is ates east 259 nhi bi t etk " Th 30 ntriati ons
of active conmpound(s) t are capabl e of |ﬁd ng at |east abbut

50% 75% or even 90% or higher inhiBition of cellular activity are
presently prel&Lh&d. The percentage p® inhibiti of _gel lul ar
activity i rfJupeepiti enp¢€anobe goai fored to ass%&»
appropri at eress—¥0 20 #TQ%@QSP@* / 0543623 N he_p|.asna
drug concentrdt on achieved, and™the®d qgﬁ be éﬁfﬂgfed Upwar ds
or downwards to achi eve the desired percent®ag i nhi bi ti off.
As is well known in the art, therapeutically effective anmounts for
use in Q%&EE§38960ﬁ!28 e det ermi ned from ani mal nodel s. For exanpl e,
a dose f fornmul ated 5to achieve a circul ating
conceént r at i oMot hfutivasf Bdeombabyignine bireniéé {eg ivienmnledim DMEFSS0 il was
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reaction mixture was concentrated and the residue was purified by flash chromatography on
silica gel with ethyl acetate/hexanes (3/7) as gradient to give Compound 1 as an oil (4 g,
10 64%). "H NMR (CDCl3) & 3.54 (bs, 2H), 3.61 (bs, 2H), 5.12 (s, 2H), 7.36 (m, 5H).

Svnthesis of Compound 2

To a solution of Compound 1 (3.34 g, 12.99 mmole) and valine tert-butyl ester (3.27
g, 15.59 mmole) in DMF (50 mL) was added potassinm carbonate (5.39 g, 38.97 mmole) and
15  potassium iodide (2.59 g, 15.59 mmole). The mixture thus obtained was stirred at 100°C
overnight, The reaction mixture was concentrated and the residue was purified by flash
chromatography on silica gel with ethyl acetate/hexanes (2/8) as gradient to give Compound
2 as anoil (3.12 g, 69%). 'H NMR {CDCl3) 6 0.92 (m, 6H), 1.46 (s, 9H), 1.86 (m, 1H), 2.53
(m, 1H), 2.80 (m, 2H), 3.18 (m, 1H), 3.31 (m, 1H), 5.10 (s, 2H), 5.25 (bs, 1H), 7.36 (m, 5H);
20  LC-MS (ESD 296 (M-+H-tbutyl"), 352 (M+H").



conmpounds which are known to exhibit sim|ar pharmacol ogi cal
activities. The applied dose 10can be adjusted based on the relative
bi oavai | abj i potency of the adm ni stered conpou red
with the k &&E{Xf‘é@%i’)und_ Adj ustilékg the dose to acmszﬁr@%%ﬁf
efficacy in humans based on the nethods descri bed above and ot her

nmet hods as are well-known in the art is well wthin the capabilities
of the ordinarily skilled artisan. 15In the case of | ocal

adm ni stratjon, e sl}]/st m c circulating concentration of
admi ni st § | not be of particular inportance. In such
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cConcent r o aap il FRIRTL SISt Bor Skt R by e DR ARt
pr ef er r ellfrater tahd dieowsction Giixtuld w4s ¢amedtRMdbe idngeprte feeer@unpound 3 as an oil
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nerein, Cynboarty 1 Ae EPbIBGRH & sEhulg oI o, B 1l gD
more typzgalhyith 23 agoy. 10 ng/ day to about 1,000 ng/day, and nost
typically from about 50 ng/day to about 500 ny/day. Stated 25 in

terms of patient body weight, typical dosages range from about 0.01

to apputg Q. 09f kgl day.g4ore typically fromabout 0.1 to about 15
ny/ kgj/)das, arsl1 rrtgs ypically fromabout 1 to about 10 ng/kg/day" for

exanpl e 5 ng/Tayt edyticay of Compdugd Fai,1 &.rP. 4 miwde tin dishlorandsivhe (BH ) was

patient dases. t retgrd or inhibit tumr growth.ca | [ kg/.day
br' | ess. SRS Fabliiy (S QiR b RS D B o B i

0.3, 0.20°C300rht5Smixturd, thls @btaided OFas Gtidd f@r 20pdGS af i0AD) / KEé dandE was

| ess (referring to noles of the drug) of the drug or_ a drug

conj ugat@ncaifafed 48 damesind Herayhe Fasifue oip ayalie bystash chepmaogtamhy aarsiiga
or dfsug £9QiiH98bS cﬂélﬁ%ﬁleﬁlfgné, *i@llév&lsl'agfgsq.‘fif%ir}{l/egﬁ’ngf'inschllﬁ{lﬁg{deihaﬁé%ddﬁ{aw

dosage dhount over a period of at |e¢ _ ays. In at least sone
enbodi ekt snethanel inudietlotomethahe pnaragdigpleta gime Compoend 4\@s colorless oil (2.55 g,

rouse o ie T NAER JCRERT S 00 (2 R TRuR by DAt TRty i ot
NY) . 2H), 3.46 (m , 2H), 3.89 (d, 1H), 4.24 (m, 1H), 4.44 (m, 2H), 7.29 (m, 2H), 7.40 (m, 2H),
7.64 (m, 2H), 7.80 (d, 2H); LC-MS (ESI) 383 (M-+H-rbutyl"), 440 (M+H"), 462 (M+Na"),

20 478 (M+K*). '

Synthesis of Compound 5

To a solution of Compound 4 (177 mg, 0.4 mmole) in tetrahydrofurane-water (3/1, 8
mL) was bubbled HC1 gas for 5 min. The reaction mixture was stirred at 37°C overnight then
25  the mixture was concentrated to dryness to give Compound 5 as solid (168 mg, 98%) which
was used in next step without further purification. 'H-NMR (CDCls) & 1.04 (d, 3H), 1.14 (d,
3H), 2.32 (m, 1H), 3.18 (m, 2H), 3.46 (m , 2H), 3.95 (d, 1H), 4.22 (m, 1H), 4.42 (m, 2H),
7.29 (m, 2H), 7.39 (m, 2H), 7.64 (m, 2H), 7.79 (d, 2H); LC-MS (ESI) 383 (M+H"), 405
(M+Na™).
30
Synthesis of Compound 6
To a solution of N-methyl-1,2-phenylenediamine (2 ml, 17.6 mmole) in THF (15 mL)

was added di-tert-butyldicarbonate (3.32 g, 15.2 mmole). The mixture thus obtained was



For ot her nodes of adm nistration, dosage anmount and interval can be
adjusted individually to provide plasma | evels of the adm nistered
conpound e or the 5 particular clinical indic

treat ed. F?)Vl;oezgidél\r(r'p 95, in one enbodi mept, a conpound acg%(fr%ﬁgﬁkug&%e
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particul ar patient. This planning should involve the careful choice
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rotary eesfaHatoos (%Eldﬁ!{) 7 eduserH T 86sAand, sypi cal |y, 4.5-30 nmhg)
with a bath tenperature of up to 60C, the course of reactions was
typically followed by TLC and reaction tines are provided for

P ustrag E!n%m%f&fomﬁﬁ!ﬁd@g points are uncorrected; products exhibited
sati sfactory an m croanal ytical data; yields are provided
for illustratTcon sowmtign Oéﬁ‘@mphencf Bl (Buwmimeg Ocfo rvied)i io M F3Gaib) exeieatddsds
are al so : el t g.,PPi S S.) ) (mil)id i ),
o R R AR Pl RSN P L 1) e
(liquid mhmarﬁﬁ@gabaphymsm:ebaaﬁommﬁpmtumemigﬂn.oﬁhs)solvedd\@as removed
2008/ 103:1?183 e resi usez \91938 ;/)uq 45 y flash chromatography on silica gel with 10% ethyl acetate in
20  hexanes as gradient to give Compound 8 as yellow solid (370 mg, 65%). "H NMR (CD;OD)
8 1.35 and 1.52 (2s, 9H), 3.16 and 3.21 (2s, 3H), 3.26 and 3.29 (2s, 3H), 6.93 (d, 1H), 7.20

(m, 1H), 7.6 (m, 2H), 7.68-7.80 (m, 4H); LC-MS (ESI) 444 (M+Na*), 460 (M+K").

Svnthesis of Compound 9

25 To a solution of Compound 8 (355 mg, 0.85 mmole) in dichloromethane (5 mL) was
added trifluoroacetic acid (5 mL) at room temperature. The reaction mixture was stirred for
30 min, then partitioned between ethyl acetate (100 mL) and saturated sodium ammonium
bicarbonate (200 mL). The organic layer was washed with brine (100 mL), dried over
Na,SO4, and concentrated to give the free amine (Compound 9) as a white solid (270 mg,

30 98%).H NMR (CDCl) & 2.68 (s, 3H), 3.30 (s, 3H), 6.56 (m, 2H), 6.88 (m, 1H), 7.20 (m,
1H), 7.48 (m, 1H), 7.57 (m, TH), 7.65 (m, 2H).



74 1H NVR spectra were neasured on a Varian Mercury 300 Mz
spectronmeter and were consistent with the assigned structures.

Chem cal s reported in parts per mllion (pp
Wl hdysls Dokt

fromtetranet ane. Electrospray gass spectra werer
Perkin El mer Sciex APl 365 mass spectroneter. Elenental anal yses vvere
performed by 5 Robertson Mcrolit Laboratories, Madison, NJ. Silica

gel for $irm]$daiscotﬁ(bmbmﬂ_mhy was E. I\/Erck grade (230- 400 mesh) .
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Pak 15 lam C-18 300 nmx 7.8 mmcolum. 15 EXAMPLE 1 Synthesis of
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Synthesis of Compound 12
To a solution of Compound 11 (84 mg, 0.11 mmole) in DMF (2 mL) were added

potassium carbonate (48 mg, 0.33 mmole) and thiophenol (60 pL, 0.55 mmole). The mixture
thus obtained was stirred at room temperature for 2 hours. The solvent was removed and the

25 residue was purified by flash chromatography on silica gel with 5% methancl in
dichloromethane as gradient to give Compound 12 as a solid (55 mg, 87%). '"H NMR
(CD10OD) 6 1.44 (bs, 9H), 1.56-1.70 (m, 3H), 1.78 (m, 1H), 2.76 (bs, 3H), 3.05-3.20 (m, SH),
4.17 (bs, 1H), 4.99 (bs, 2H), 6.62 (m, 2H), 6.93 (m, 1H), 7.15 (m, 2H), 7.40-7.60 (m, 3H);
LC-MS (ESI), 566 (M+Na"), 581 (M+K™").

30

Svnthesis of Compound 13

To a solution of Compound 12 (65 mg, 0.12 mmole) in dichloromethane (3 mL) was
added 2N phosgene in toluene (180 uL, (.36 mmole). The mixture thus obtained was stirred



Synt hesi s of Conpound 3 A solution of Compound 2 (3.4 g, 9.72
mol e) and pal | adi um on charcoal (200 ng) in nmethanol (30 nL) was

pl aced undgy, ﬁ%{;{ 9ggn atnospheric pressure at room tenpgr ﬁgﬁh&mngﬁ}'he
a

m xture thus WWRed was stirred at oom t enper ature for

The palladiumwas filtrated and the reaction m xture was concentr at ed

to dryness to give Conpound 3 as an oil (2.1 g, 98% . 111 NWR (CD30D)
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of Cympo ) e-water (3/1, 8

m.) was (gug%flglrﬁé(ﬁggs% m? wsrﬁg%r ea@%%%@ﬂre was stirred at

37C overni ght then 25 the m xture was concentrated to dryness to give

Compound,_ 5 as. s id 81 814ng, 9899 which was used in next step wthout

further %ﬁ%‘#—ﬂﬁ@g?—%—@ﬁl NVR (CDC13) 8 1.04 (d, 3H), 1.14 (d, 3H),

2.32 (m 1H),To3a iution o2EYmpaind A3((MB mg2 E)G11 In@Sle) bh, didhrombthdde (0 mL)
7.29

1 4,42 7.39

(5') 2H) ; W{Sé@%‘? {rilypyoasatis %Wmhﬁsofw&?@mt@@ E%Fﬁé‘é‘ieéhz‘tﬁfc’b@b‘}?ﬂd[ﬁﬁd
6 15 T@inRd 8Plddld @Rp&hinh FRBOWhinde? TREE ML HREM FT Shcbrraidd co JaE’yn@ss to
mmole) in THF (15 m_f was added di-tert-butyl di carbonate (3.3

15. 2 nmogieg an gihwhigh wag peedtim Dext stsp avitheet fugsker pyyication.
2008/ 103693 PCI?{{ y%&%{ SHM3GF A dh1ted Ll E‘]qﬁj dithiok ﬁﬁéjhﬁn%r@%rrﬁi}’% re a&d%d the

overni ght. The solvent was renoved an he residue was puri
flash chfonmuedr &php omgsi Didda gemoda),t rBaw%lezdiﬁyl yho®t- ai%e(dlmﬂthéa«mne)s

oo U GRS @0e 7 LIPS el i ittt
2H) ,207. Q4.,(0M442ddnoled FyahfiLstesthad obiaipd was stiired at room temperature for 1 hour.
The solvent was evaporated and the residue was purified by semi-preparative HPLC to give
Compound 14 as an oil (9 mg, 50%). "H NMR (CD;0D) & 1.03 and 1.10 (2m, 6H), 1.60 (m,
2H), 1.80 {m, 2H), 2,20 (m, 1H), 2.99 (s, 6H), 3.04-3.50 (m, 11H), 3.60 (bs, 3H), 3.8 (bs,
1H), 4.00 (bs, 1H), 4.20-4.45 (m, 6H), 4.50-4.75 (m, 4H), 5.15 (bs, 2H), 7.20-7.70 {m, 22H),

25  7.77 (d, 2H), 7.90 (bs, 2H); LC-MS (ESD), 1300 (M+H").

Synthesis of Compound 15
To a solution of Compound 14 (9 mg, 0.006 mmole) in DMF (0.5 mL) was added

piperidine (6 pL, 0.06 mmole) at room temperature. The mixture thus obtained was stirred at

30 room temperature for 1 hour. Then the mixture was concentrated to dryness to give an oil
which was used in next step without further purification.

To a sclution of the oil in a solution of 109% DMF in dichloromethane (1 mlL) were

added (N-{y-maleimidobutyrloxy}succinimide ester (GMBS) (3.5 mg, 0.012 mmole) and



To a solution of Conpound 6 (777 nmg, 3.05 mmle) in dichloronethane
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15 renoved and the residue was purified by flash chromat ography on
silica gel wth 5% nethanol in dichloronmethane as gradient to give
Conpound id (90 ng, 40% . 111 NWR (CD30D) 8 ?%n

1.56- 1. 701*%%%%“%5 79 (m 1H), 3.06:3.27 (m 8H), 1‘§F ("Q?L’Fi?%w
5.04 and 5.17 (2bs, 2H), 6.89 and 6.95 (2d, 11-1), 7 15-7.26 (m 2H),
7.37-7.72 (m 8H), 7.80 (m IH; LCM (ESI) 729 (MrH), 751 (MtNa+),

767 (MFEL(+ 20.chynt hesi s of)seh@aund 12 T g8l ution of
Compound 1% ‘ ng, 0.1 géflz,lTHFENF (2 dded potassi um
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The sol vent was Pewsved Bnd t hé*®5 resi dueowas purified By flash
chromat ograph® on silica gel with 5% nmethanol in dichloronet hand as
gradient to give Conpound 12 as #'sgPid (55 ng, 87%. 11-1 NMR

(CD30D) 8 1.44 (bs, 9H), 1.56-1.7MN.m 3H), 1.78 ( Hycl 2. 76 (bs,
3H), 3.05-BTEARH 5 4.1% (bs, 4. 99 (bs 62 (m 2H),
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of Conpound 12 (65 ny, 12 mmole) in dichlor hane (3 ﬂL was
added 2N phosgene in toluene (18 L. 0.36 mmol e). The m xture ihus
obt ai ned was stirred WD 2008/ 10 CT/ US20081054362 79 at 0OC for 1

hour. Then,the: MsXtH5&oles concent Héted to dryness gixee an oil (72
ng, 100% MMGm&siersedem next stepyw,t hout furtb%@y fication.
) in

N-net hyl pyrrol i dos2e i n di chl orttret hand 01
(see Exanple 2 below) (25 ng, 0.06 5 mol e)

N, N- di et hyl am nopyrlgl ne (22 , 0.18 mmle). The m xture thus
obt ai ned was sti rre erature over nifght . e sol vent was
evaporated and the es\l/dni ifhél by semX préparative2HPLC to

gi ve Conpound 13 as an ofl (1 mg, 35%. 11-1 NMR (CD30D) 8 1.42 (bs,
oH), 1.45-1.80 (m AW, 2.97 (bs, 6H), 3.10-3.36 (m 7H), 3.57 (bs,
3H), 3.d9%m .35 (m 4H), 4.50-4.75 (m 3H), 5.15 (bs,

2H), 7.16-7. %%J%M%ﬁm'a'%pgaﬁc-g AREH (%?)39‘&81}@% d?ﬁMF (5%t »(;M’:Ja‘zﬁéd

1056 ( M+Na+) nt hesi
sol utsi omlpﬂlldm@rfﬁmlr)dt ©Bm itBpergiurd) . Thelminté él)ls obtﬂldecmhmtmwétah@nm (0.5

m.) was ,added t oroaceti.c ac at. room rature. The
i xtur o ERpgas af bR EE Pl Rl el PSP R PR sl ool

m nut es.pufifiedby ﬂashmhzﬁmmegluyﬁ@ ohGilive gl aitle D09 didhly reesshane, fgumecary W
whi ch Wansiet}lilasn% mI drIchT()er)éxtxlet ep an\gI ftmaﬁ;rJ go%unrlét]?a%gl 1nudr1c|h]ic!181%‘gtlhz?nr<]: as gradient to
give H-Cit-PABOH as colorless oil (1 g, 90%).

10 To a solution of H-Cit-PABOH (80 mg, 0.28 mmole) in DMF (4 mL) were added the
compound 5 (100 mg, 0.24 mmole) (see Example 1 for preparation), HATU (100 mg, 0.26
mmole) and diisopropylethylamine (125 pL, 0.84 mmole). The mixture thus obtained was
stirred at room temperature for 1 hour. The solvent was evaporated and the residue was
purified by semi-preparative HPLC to give the Compound 16 as an oil (119 mg, 66%). 'H

15 NMR (CD;0D) 8 1.03-1.11 (2d, 6H), 1.58 (m, 2H), 1.77 (m, 1H), 1.88 (m, 1H), 2.23 (m,
tH), 3.05-3.20 (m, 4H), 3.44 (m, 2H), 3.83 (d, 1H), 4.21 (m, 1H), 4.3%9 (m, 2H), 4.54 (bs,
2H), 4.60 {(m, 1H), 7.30 (m, 4H), 7.37 (m, 2H), 7.51 (m, 2H), 7.62 (m, 2H), 7.77 (m, 2H),
8.80 (d, 1H), 10.05 (s, 1H); LC-MS (ESI), 646 (M+H"), 668 (M+Na"), 684 (M+K").



To a solution of the TFA salted amine in dichloromethane (0.5 nlL)
wer e added the Conpound 5 (5 ng, 0.012 nmol e),

BenzotriazQ e- 1-yl - oxy-tris-(di net hyl am no)-

phosphoni u%e%?iﬁ'%hggophosphate (BOP) 5( ng, 0.013 mmol eleTé%%ﬁUSIOS:I%Z
di i sopropyl ethyl am ne (8 20 pL, 0.044 ol e). The m xture thus

obtained was stirred at roomtenperature for 1 hour. The sol vent was
evapor at gghtleni of Mempesidilfe was purified by sem -preparative HPLC to

[ Co 14 500 1- 1 .8.1.0 d.
016 (om oryTo 1t gy Gt ompShis (1 (5w BHS ol ing 16 FalF Gn
6H) , 3. Odicido@theltine 1(14H)mL)3 e (f%o 1%b91eth§1a§m(eb5(1311lﬁ-)u 4.790 n{rsle), 1NDN
4.20-4.45 (m 6H), 4.50-4 75ém4 2H), 7.20-7.70 (m
22H), 25dimpthylaningmpyiding (Hpmeghy,12 zwlole)_@dl\;‘sn{tlleshf)nyl qidpofqprte.(1¢) mg, 0.5
Synt hﬁ's' ggc) C?Hpﬂﬁﬁﬂgrg]t@m obtamed Jﬁ ‘g@ EHIobﬂmgH%m&?@gtjpﬂa él(h% gﬁegﬁ

0. 006 Mo in DV pi peri
at room venpepatigdend meeresudlxet wa&apmlﬁfm bteaiipexpaatize SIPLLr togiat C@Dpouwmdm

o b ve risanongt LR R LEcnio FaDk 1B R ba Ly tnl 71935
puri T Cafn, QBE), 2.24 (m, iFD, aos»glmt(hpaﬂpfs’ 44hen, o, 3.83 @, $H, Ut Ao, 9f1) 109 GAF

i n di chl or onet hane n.) were ad

(N {y- nedtdh H16t9dBUt1§7]rS=I 3% (su d Bt 2151 G@ 29 B39 ((anBhb). .60 smpdtD. §. 6516, 2H),
Mol &) ang @“9{?99%3693@93&9%1@&@%@{ B82S0 oRUSRYl Y| ami ne

(2 [I'L, 0.0 m xture thus obtdined was Stirre room
tenperature for 1 hour The sol vent was evaporated and the residue
was pur|§ d Q% eni - arative HPLC to give Conpound 15 as an oil
(6.5 ng, ) 8 1.04- 1.13 (m 6H), 1.65 (m 2H), 1.75

(m 1H), 1. 90I‘c(moll.1?nid)1 of Zodidofra 1835 mg2 0.9 8 nande)P ir0N% THIF 16H'Dch1050methane

g gg ?mzizw wepe G@degﬁl' Iglillq}q}lenﬂr%gl%q;glmaiq_&é r& Qf}%%olek%d fr 1&fhg§l;r‘%ni;ﬁ (88

2H) ,15. g.QL(OrBéL rﬁﬂfﬂak)@(ﬁ@ (rhé midtde, thi. o@alﬁe‘ébwﬁhﬁt,waZm@d?to(lGQm téhPerature and
7. 35- (m lll-?1 90-8.00 (m 3H), 7.77 (d, 2H), 90 (bs,

LC |vrs ( Btpd oYerRight; ke Salyent 1ips E)@m@ and the ygsiglpe www@by gmcmltgttc?n in
H2N". . . . etfier Bhd FRGWRd ﬂy}P trablofNo gf: PRpCHY/:Ca ygwgﬂ%%@ﬁ\g, 90%).

To a solution of the PNPC-18 (60 mg, 0.095 mmole) in dichloromethane (5 mL) were

added the compound bocpiperazine (71 mg, 0.38 mmole) and triethylamine (53 pL, 0.38

20 mmole). The mixture thus obtained was stirred at room temperature overnight. The solvent

was evaporated and the residue was purified by semi-preparative HPLC to give Compound

18 as an oil (77 mg, 90%). LC-MS (ESI), 678 (M+H"), 700 (M+Na"), 716 (M+K")

Synthesis of Compound 20
25 To a solution of Compound 19 (28 mg, 0.035 mmole) in dichloromethane (0.5 mL)

was added trifluoroacetic acid (0.5 mL) at room temperature. The mixture thus obtained was
stirred at room temperature for 30 minutes. Then the mixture was concentrated to dryness to

give an oil which was used in next step without further purification.
To a solution of the oil in DMF (1l mL) were added the compound 17 (28 mg, 0,035
30 mmole) and diisopropylethylamine (18 pL, 0.105 mmole). The mixture thus obtained was
stirred at room temperature overnight. The solvent was evaporated and the residue was
purified by semi-preparative HPLC to give Compound 20 as an oil (36 mg, 70%). 'H NMR
(CD;0D) 6 1.03-1.10 (2d, 6H), 1.58 (m, 2H), 1.77 (m, 1H), 1.87 (m, 1H), 2.23 (m, 1H), 2.97
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(bs, 6H), 3.05-3.20 (m, 4H), 3.30-3.85 (m, 14H), 3.97 (m, 1H), 4.19-4.41 (m, 6H), 4.60 (m,
OH), 4.69 (m, 1H), 5.11 (bs, 2H), 7.16 (dd, 1H), 7.27-7.38 (m, 7H), 7.45 (m, 1H), 7.51-7.63
(m, 7H), 7.76 (d, 2H), 7.85 (d, 2H), 8.24 (bs, 1H), 8.79 (d, 1H), 10.00 (s, 1H); LC-MS (ESI),
1248 (M+H").

Synthesis of Compound 21
To a solution of Compound 20 (36 mg, 0.024 mmole) in DMF (1 ml,) was added

piperidine (12 pL, 0.12 mmole) at room temperature. The mixture thus obtained was stirred
at room temperature for 1 hour. Then the mixture was concentrated to dryness to give an oil
which was used in next step without further purification.

To a solution of the oil in 10% DMF in dichloromethane (1 mL) were added MAL-
PEG4-NH ester (19 mg, 0.037 mmole) and diisopropylethylamine (8.5 pL, 0.048 mmole).
The mixture thus obtained was stirred at room temperature for 1 hour. The solvent was
evaporated and the residue was purified by semi-preparative HPLC to give Compound 21 as
an oil (25 mg, 62%). '"H NMR (CD;0D) 8 1.06-1.12 (2d, 6H), 1.59 (m, 2H), 1.78 (m, 1H),
1.89 (m, 1H), 2.24 (m, 1H), 2.44 (t, 2H), 2.50 (t, 2H), 2.99 (bs, 6H), 3.05-3.20 (m, 4H), 3.46-
3.85 (m, 34H), 3.99 (m, 1H), 4.25 (m, 1H), 4.35 (m, 2H), 4.59-4.73 (m, 3H), 5.13 (bs, 2H),
6.79 (s, 2H), 7.18 (dd, LH), 7.31 (d, 1H), 7.36 (m, 2H), 7.47 (m, 1H), 7.58 (m, 5H), 7.89 (m,
2H), 8.24 (bs, 1H), 8.79 (d, LH); LC-MS (ESI), 1423 (M+H").

Synthesis of Compound 22
To a solution of Compound 20 (26 mg, 0.017 mmole) in DMF (1 mL) was added

piperidine (9 pL, 0.088 mmole) at room temperature. The mixture thus obtained was stirred
at room temperature for 1 hour. Then the mixture was concentrated to dryness to give the an
oil which was used in next step without further purification.

To a solution of the oil in 10% DME in dichloromethane (1 mL) were added GMBS
(7.5 mg, 0.025 mmole) and diisopropylethylamine (6 pL, 0.034 mmole). The mixture thus
obtained was stirred at room temperature for 1 hour. The solvent was evaporated and the
residue was purified by semi-preparative HPLC to give Compound 22 as an oil (13 mg,
52%). & 1.07-1.13 (2d, 6H), 1.60 (m, 2H), 1.78 (m, 1H), 1.90 (m, 3H), 2.24 (m, 3H), 3.00
(bs, 6H), 3.05-3.24 (m, 4H), 3.42-3.74 (m, 16H), 3.78-3.90 (m, 4H), 4.00 (m, 1H), 4.34 (m,
1H), 4.39 (m, 2H), 4.60 (m, 1H), 4.80 (m, 2H), 5.14 (bs, 2H), 6.81 (s, 2H), 7.22 (dd, 1H),



NO2 ia7 Synthesis of Conpound 16 To a solution of Fnoc-Cit-PABOH (2
g, 398 mole) in DWF (45 nL) was added 5 piperidine (5 m.) at room
t enper at ur ture thus obtained was stirred at
tenperaturgrq‘z-(l);lr;%fg%%ur The m xture wgs concentrated to ysr%gussmmsu
then the residue was purified by flash chronmat ography on silica gel

wi th 100% di chl or onet hane, followed by 10% net hanol in

di chl or omB7 hand#and0{mnbi), ¥.68A%G fH]. T2, 2H),d. 2hibaridhed. At ak 183, 10.05 (s,

gradient to. giv it-P .as colorless oil (1 g, 90%. 10To a

sol uti onlﬁkl&@t(gﬁﬁegﬁl , 0.28 mole) in DWW (4 tnL) were added
the conpound 5 (100 ng, 0.24 mmvole) (see Exanple 1 for preparation),
HATU (100 ﬁi 0.26 mmol e) and dii sopropyl et hyl am ne (125 uL, 0.84
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(m 1H), 2.24 (m 1H), 3.05-3.20 (m 4H), 3.44 (m 2H), 3.83 (d, 1H),
420(m 1H, 4.39 (m 2H), 4.60 (m 1H), 5.22 (bs, 1H), 7.29 (in,
7.39 60 (m 4H), 7.75 (d, 2H), 10 8.81 05
(s 1H) L%%@ﬁs’; 811 (MrH+), 833,{ MkNa+), 848 (MHKY .’”% {”ﬁ‘é’g?s
of Compound 19 To a solution of Conpound 18 (50 ny, 0. 11
mole)) in 40% THF i n di chl oromethane (8 nL) were added 4-Nitrophenyl
Chl or of ormat e Sy, 0.148n peetpte and tri ylk-&m ne (88 15
nmol e) at 000% ﬁ?ﬁr:?mrsobt ai ned ﬂ/a%’ét warmed to r15)+FA b4
terrperaturre‘néLn rred_guepm_g.hi_...Thﬁ" ofvVEn dva oratzélﬁfaunﬁFthe
resi due wds”i sol age by preeigitation Tnh ethé€rn fQr d_bg—’
filtration tosgive C-18 as a yellow solid (§p ng, ©90% . % To a
solution of the PNPC-18 (60 ng, 0.095 nmole) in dichloronethane (5
m.) were added th cor%ound bocpi per azi ng, ,90. 3§ mol e) and
triethylamne (53 38 20 mml e)./ Th M obtalned was
stirred at roerk ature overni ght heo sl ve'ﬁt evapor ated and
t he residue wasg purlf se ﬁ&g__ér ative HPLC to gi veszConpound 18
as an oil (77 ng, 909 "N NQ“@S 78 (MrH+), 700 (M+Na+), 716
(MtK) Synt hesis of Conpound %0 25To a poluti on of Conmpound 19 (28
mg, 0.035 mmole) in dichloronmethane (0% nl) was added
trifluoroacetic acid (0.5 nL) at roomtenperature. The m xture thus
obt ai nedSxpghesis of Compound 23,0m t enperature for 30 minutes. Then the

m xture was GORGRAL 8f 8flyLLnffofRBRS2 EALS R gOB|5 Pﬁﬂb&? awzamqn oA
next step wi t hout furth%qpurlflcatlon 0 a solution of the oil in

DVF (°1 rdhpropelr 208dugl in angseanall in dighkgomgthaig: 08X 8d.) nwed glacethander
R L

and t he atesém llmn}W&BUl'plfDll 2 hedsbyhs @aiiladpmepas Sifitrare] L (B: t@acon/mixture was
Corrpound 20 o] 0 NVR (,CD3Q
1. 5580¢4 ategﬂ‘? clxin si(?c( %’ é@ /?’ﬁuné%”(fﬁ Nﬁpbless?lgél %Tg %2&} %Pé\&ﬁg
V\D 2008/ (€03693 BETIYE2B0 3L {bA38M), 6.86 (dd, 1H), 6.95 (d, 1H), 6.98 (4, 1H), 7.25 (d, 1H).
10

Synthesis of Compound 24

To a solution of Compound 23 (300 mg, 1.47 mmole) in dichloromethane (5 mL) was
added Boc,O (385 mg, 1.76 mmole). The mixture thus obtained was stirred at room
temperature for 2 hours. The reaction mixture was concentrated and the residue was purified

15 by flash chromatography on silica gel with 10% ethyl acetate in hexanes as gradient to give
Compound 24 as a white solid (272 mg, 61%). '"H NMR (CD;0D) & 1.39 (t, 3H), 1.52 (s,
9H), 4.37 (g, 2H), 7.07 (s, 1H), 7.23 (dd, 1H), 7.34 (d, 1H), 7.68 (bs, 1H).

Synthesis of Compound 25
20 A solution of Compound 24 (100 mg, (.33 mmole) in ethanol (3 mL) was added a

solution of LiOH (12 mg, 0.49 mmole) in water (1 mL). The mixture thus obtained was
stirred at room temperature for 2 hours at 50°C. The reaction mixture was concentrated to
dryness to give an oil. The residue was dissolved in water and acidified to pH 3 with 10%
HCl, followed by extraction with EtOAc. The organic solution was dried over Na;SOs,

25 filtered and concentrated to dryness to give Compound 25 as colorless oil (85 mg, 92%).
NMR (CD;0D) & 1.51 (s, 9H), 7.07 (d, 1H), 7.23 (dd, 1H), 7.33 (d, 1H), 7.68 (bs, 1H).



83 (bs, 6H), 3.05-3.20 (m 4H), 3.30-3.85 (m 14H), 3.97 (m 1H),
4.19-4.41 (m 6H), 4.60 (m 2H), 4.69 (m IH, 5.11 (bs, 2H), 7.16
(dd, 1H), (m 7H), 7.45 (m 1H), 7.51-7. 63(

(d, 2H), a@éﬁ‘("d‘“?@ 8.24 (bs, 1H),g8.79 (d, 1H), %‘?920”3%4”
LC-Ms (ESI), 1248 (I\/HrH4). 5 Synt hesi s"of Conpound 21 To a

sol ution of Compound 20 (36 ng, 0.024 mvle) in DMV (1 nL) was added
pi peridine (12 pL, 0.12 mmole) at roomtenperature. The m xture thus
obt ai ned stirred at omtenperature for 1 hour. Then the m xture
was conc%mé-\i@m%&s to give an oil 10which was used in next
step wi thout TdiatsBRfioRdf Fmoeaan QH (206 mg, 0152 fmﬁ;w)uﬁ iseRtiéd of PE%HODME
10% DMF i n di chl or onet hane wer e added MALPEGA- NH ester (19@%%
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sol vent was evaporate and the residue was purifie
sem - pr epihat ithus obRirgdtwesgiivied Gomdoningdte 1hea§01115€rahloud¢ (8423262 emdgle)

150 (m bt filtie) e dyfhe WSl gilnll, hhmindyg ad el o
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(Ml -1+). 0 Synt hesi s of Conpound o] sol ution of
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vas st i Pyt o, Bherad B RN TREE AT LM DR QRT TEShEAG,

concent rGaitlQM%Iﬁ)dryness to give the an 25o0il V\:hl ch was used i n next
step without further purification. To a solution of the oil in
10% DMF in dichloromethane (1 nL) were added GVBS (7.5 ng, 0.025
nol &)  ageddkis 5opbMPYInatdTyl amine (6 pL, 0.034 nmole). The mixture

t hus obtained was stirred at roomtenperature for 1 hour. The sol vent

was evapor at & analutipg of dqrppand2® Gussi /e dmpglels BnPMF éb%r“%{t i Vs ppled

to give pﬁ%ﬂ”ﬂ (% gﬁ)%ﬁ 1%%lnpé1‘gt§u@gl‘he3wgg‘)thu@oﬂtaﬁ&i %val‘?stﬁlgﬁliat qgéﬂl
1.60 (m 4), 114), 1.90 (m

6H), 3. Oﬁmaelﬂtme(fw 141H)J1 ’Blezmmrwwaé mpnﬁatlalyd tcsdryaebs agd) tl(em thmm)duezwmso
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To a solution of the oil (561 mg, 1.6 mmole) in DMF (10 mL) were added

( EST)

diisopropylethylamine (679 pL, 3.9 mmole), the compound 5 (509 mg, 1.3 mmole) (see
Example 1 for preparation) and HATU (494 mg, 1.3 mmole) at room temperature. The

25  mixture thus obtained was stirred at room temperature for 3 hours. The mixture was
concentrated to dryness and then the residue was purified by flash chromatography on silica
gel with 5% methanol in dichloromethane as gradient to give Compound 27 as colorless oil
(691 mg, 65%). 'H NMR (CD;0D) § 1.36 (dd, 6H), 1.58-1.62 (m, 2H), 1.6 (s, 9H), 1.71 (m,
1H), 1.82 (m, 1H), 2.00 (m, 1H), 2.65 (m, 2H), 3.2-3.3 (m, 4H), 3.70 (m, 1H), 4.21 (m, 1H),

30 4.28 (m, 2H), 4.38 (m, 2H), 4.60 (m, 1H), 7.28-7.39 (m, 4H), 7.60-7.70 (m, 4H), 7.8 (d, 2H},
7.89 (d, 2H); LC-MS (ESI), 716 (M+H"), 737 (M+Na"), 753 (M+K*),
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pl aced under hydrogen atnospheric pressure at roomtenperature. The
m xture thus obtained was stirred at roomtenperature for 2 hours.
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to dryness t Y 23 orl e oi | (1. 979
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(5 n) V\fé@l’%éaﬂlé‘?jf%dclml ( 3B Wﬁ n“@“’?%""%fﬂ"é?“““ﬁﬁ‘eto YaCE @ girfuan oil which

obt ai ynedy\agagkd bhes dfer r(WfﬂL? eRe hﬁl‘éﬁfa?wﬁ?fﬂt@e&" Ryéﬁe amﬁtersgﬁ@US%r}ng,
m xture was concentrated and the residue was purif flash

chr omat odf%aphy on silica gel with 10% ethyl acetat e | n hexanes as

SLadient 0 BRI £ PGkl BBl iy I

7. 23 ( dOaddédHMAIZPBG-(NH estdd) 50 g 6B0¢Dsmoldi) ThSpnidtine sins obfained mre utide P&
room temperature for 4 hours. The solvent was evaporated and the residue was purified by

10 semi-preparative HPLC to give Compound 28 as an oil (47 mg, 95%). '"H NMR (CD,0D) &
1.10 and 1.15 (2d, 6H), 1.58-1.62 (m, 2H), 1.6 (s, 9H), 1.75 (m, 1H), 1.90 (m, 1H), 2.25 (m,
1H), 2.45 (t, 2H), 2.5 (t, 2H), 3.10-3.25 (m, 4H), 3.30 (m, 2H), 3.45-3.65 (m, 16H), 3.75 (m,
4H), 3.85 (d, 1H), 4.65 (m, 1H), 6.80 (s, 2H), 7.67 (d, 2H), 7.90 (d, 2H), 8.80 (d, 1H), 10.20
(s, 1H); LC-MS (ESI), 891 (M+H"), 913 (M+Na"), 929 (M+K").

1

15
Synthesis of Compound 29
To a solution of Compound 28 (47 mg, 0.062 mmole)} in dichloromethane (0.5 mL)

was added trifluoroacetic acid (0.5 mL) at room temperature. The mixture thus obtained was
stirred at room temperature for 30 minutes. Then the mixture was concentrated to dryness to
20 give Compound 29 as an oil which was used in next step without further purification (40 mg,
02%). "H NMR (CD3;OD) & 1.10 and 1.15 (2d, 6H), 1.60 (m, 2H), 1.80 (m, 1H), 1.90 (m,
1H), 2.25 (m, 1H), 2.45 (t, 2H), 2.5 (t, 2H), 3.10-3.25 (m, 4H), 3.30 (m, 2H), 3.45-3.65 (m,
16H), 3.75 (m, 4H), 3.85 (d, 1H), 4.65 (m, 1H), 6.80 (s, 2H), 7.67 (d, 2H), 7.95 (d, 2H), 8.80
(d, 1H); LC-MS (ESI), 836 (M+H"), 858 (M+Na"), 874 (M+K").
25
Synthesis of Compound 31
To a solution of 30 (100 mg, 0.2 mmole) in EtOAc (2 mL) was added a concentrated

HBr solution in EtOAc (3 mL) at room temperature. The Boc deprotection was completed
after 1 hour. The precipitated material was filtered (quantitative yield). Then the TFA salted
30  amine was dissolved in DMF (3 mL). To this solution were added the compound 25 (55 mg,
0.2 mmole), diisopropylethylamine (173 pL, 1 mmole) and HATU (79 mg, 0.2 mmole). The
mixture thus obtained was stirred at room temperature for 3 hours. The solvent was

evaporated and the residue was purified by semi-preparative HPLC to give Compound 31 as



20A sol ution of Conpound 24 (100 ng, 0.33 mmmole) in ethanol (3 )
was added a solution of LiOH (12 ng, 0.49 mole) in water (1 nlL). The

m xt ure th\'ﬂ'ﬁ:ﬁ&hﬁéé@?d was stirred at roomtenperature fp%‘u%z&@}dﬁﬁsfit
ac

50C. The re ron nmxture was concentgated to dryness to give an oll.
The residue was di ssolved in water ang acidified to pH 3 with 10%
HC1, foll owed by extraction with EtOAc. The organic sol ution was
dried ovewhNaBRARGE 25, isT%er &d NvIR (C@ra@@r)uﬁrla@e(d 9K, Ayt e st 8.1043vE (m,

(o, ok 519: 893 100y §57 ottt 30rERo0 (. 39, G erg 10y 768 (o P72
WO 2008/11}@;36%'@ iIJH 5%@&/1@g%%(&ﬁfﬁgmsbwm)oa‘23C{B§rpmjnﬁca\ﬁs (ESIg 5630
a solution of A e) in solution of

in di chl@ﬂﬁﬁéﬁ@lér@ﬁ(@ﬂﬁ?ﬁ Wb (MdHebl BP0, Y, MaEeR ol e) HOBt

(84 , 0.62 5 mmole) and tert-butyl-4-am no benzoate (120 ny, 0.62
rrrmler? at roomtenperature. The m xture thus obtained was stirred for

10 mnut&@mmdf_&quI oride (84 ny, 0.62 mmol e) was added to the

m xture. The 'x stirr rni I

concentr at ed t%0* W"t“ﬂ‘iﬁl(%% glbéaémﬂglg ‘%}’{1‘?18516%’37“? {0 L)
chr omat O\géraﬁh&ecpﬁhlﬁild (m g6 andl {rifludPénbtichannt0.4 mnlgl z&hb@ﬁ&ﬁiﬁpé’tatlﬂﬁ: The
gradient to give Conpound 26 as colorless oil 3(184 , .10 629 . 1H

NVR (coswsmgthrs shtal_{le%svae shirreshaf room kpmpegatuig fgr 30)mipytep.pfhey,the m%%?\*(%

1H) 103" Qnédhratid o Sryh&s (@ Bﬂrwan #i12dhich stedA'n‘?%eJ(t”&teﬂ-"\Qlthoﬂt %&tl(e'in
OH), 7.28-7.39 (m 3F). 7.48 (m 2H), 7.56-7.

2H); LCmvehicgRn) , 573 (MrH+), 595 (MrNa+), 611 (MFI C 15 Synt he5| S
of Conpound . I f I

P D (18- Ssiution sEanib R sl ot ARG Colnbalin 2 (6 oETRCBD
m x% ure mrlnula),dhthhmwbtmdmt imt (40r dd Oeit3 mguolte?] tehiJ ATE (U5 mgt 0.039 minwii). fTﬁbg
m Xt ure was cgn e 0 ness an r ewas urifi
oy 1 e Rr S SR E T P T RSR e BRftabiRr h B! TR RR et
et N@nolant fhe2Rsidie Who paRdNENRmapeEphiafiad HPLZOY0gRRL Oamdund 32 as an oil (36
di chl or onet hane,_as gradi ent to%gill ve a colorl ess oil

9299 .
To a solm&i68f) ol N &G0 @1l ndll@@ﬁo@@)hﬁﬁm@ki@lmi%ﬂgﬂm,
added di4i | &y ( !

o 1. 3 REOPEOeS BINHATL D (RS PP, Bo8 (e G T e
mol e) é2t4H§,obﬁt’o (mnﬁé} 8% @n, MHe3.85 (4 KDurQOt(nud Hobt.55-4F6 (WadHiL6.79 éd
at room f r
G yness 2 Phen 1R Bubr i (&7 sy pil -1 e B Bk fgapRos
si lizoga gel), s [bsSPARBAGNAIH)] 10.25 Ghl et M3RBSBs6Yr(vai2er|/2,t1I68gi(MeH™Y),
Corrpound 27 as gol orless oil (691 ng, 65%. NWR (CD30D) 8 1.36 (dd,

1. 5814 M83K0m 2H), 1.6 (s, 9H), 1.71 (m 1H), 1.82 (m 1H), 2.00
(m 1H) 2.65 (m 2H), 3.2-3.3 (m 4H), 3.70 (m 1H), 4.21 (m 1H),
304.28 (m 2H), 4.38 (m 2H), 4.60 (m 1H), 7.28-7.39 (m 4H),
7.60-7.%&‘24_%_1&&, 7.8 (d, 2H), 7.89 (d, 2H); LC-Ms (ESI), 716 (M+H),
737 (M+Na), 753 (Ml C+).
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Synthesis of Compound 3
30 Bromo acetyl chloride 2 (240uL., 2.86 mMoles) was added dropwise to a solution of
benzyl 2-aminoethylcarbamate 1 (500 mg, 2.6 mMoles) and TEA (800 uL, 5.7 mMoles) in 10




WD 2008/ 103693PCT/ US2008/ 054362 87 Synt hesi s of Compound 28 To
a solution of Conpound 27 (300 nmg, 0.45 mmole) in DMF (9 nL) was
added pi peyhdhRGodess ML) at roomtenperature. The n‘ixtur&ﬂd@z@ms‘mz
obtained was stirred at roomtenperatygre for 1 hour. Then the m xture
was concentrated to dryness to give an oil which 5 was crashed out
in ether (20 nmL). The material was filtered to give a white solid
(186 ny, mB4iddhloromethane o 0AC sBeutictinn ofixtbieevdsraglewethiorséir {32 hogrs a6d 6683he
o0 BB ELIARAD 198 f kbR il VO TG bRl bR P
t enper atdgneods @orld uhond sktradtiod veitH arkeyl tacaiats, Fheapganad levbr aael whkted e dup
was purified by 110 sem -pre ative HPLC t ive ound. 28 as an
o | (47 i g8y aier e STy abonaEGing e R S g gy Crots

1. 5851. 63 dfu sufdd) givihe TotipouRiD (260 ngg‘S 38 3 yidld) Mst MO =(3715.31H) NMR 25 (m
1H), 2.45 (t, 273, 2.§}§7)t, 2H), 3.10-3.25 (m 41-1), 3.30 (m 213),
3. 45- 3. d6DGH3):TkIRyPm @H5S.4 yprudfD), B8Bepr £H)1349 pra. (6H).(m 1H), 6.80
(s, 213), 7.67 (d, 2H), 7.90 (d, 2H), 8.80 (d, 1H), 10.20 (s, 113);
LC-Ms (ESI), 891 (MrH+), 913 (MtNa+), 929 (M+K). 15 Synthesis of
Conpound 29 To a solution of Conpound 28 (47 ng, 0.062 ze)
in dichloromethane (0.5 ni) vwas added trifluoroacetic acid (Oy§ n)

at roomtenperature. The m xtuYye thus obtained was sti rredfj‘( room
tenperature for 30 mnutes. Th8H the m xture was concentrated to
dryness to 20 give Nggrrpoundﬁg as _an"3?Y 4 ch was useddin:

w t hout furthe rificatiof (40 nmEpcd32o@pmal-1 N

and 1.1 1. 60HAMA2HFmocl. 80 (m |
1H), 2.45 (tO 2H), 2.5 (t ) 2K, 3.10-3.25 (m |4H)!, 3.30 (m 2H),
3.45-3.65 (nY 16H), 3.75 Om 4H), 3.85 (d, 1H), £.65 (m 1H), 6.80
(s, 2H, 7.67 (g, 2H), 7.95 (d, 2H), 8.80 (d, 1H); LC M LESI), 836
(I\/Hrl-é), 858 ( +), 874 (M+K). 25 Synthesis of Compound 31 To a
solution of 30 (100 nmg, 0.2 mmle) in Et0Ac (2 nL) was added a
concent rghedsiEBr csapainign i n EtOAc (3 nL) at room tenperature. The
Boc deprotection was conpleted after 1 hour. The precipitated i
materi al was !f iBraswedl Eipsrfeinlng §e(0ﬁ0ér3d1)’lple$heﬂ?18$orgéammf dzhutrdd-aggno
am ne [
Comound BT ea s D B R NS P ST R Mok G
nmollé) andatipfit) agipOntgf cop2r rinisiridy . weTh ealloivgd Up estir hepsrnagit ainne dnigge of

stirred ﬁéMFl?ﬁgJ (tZ:el%en{La.‘tﬂréesoiv%Irltsswqu lilérrslévegha%dst% \ﬁre%)ra%ct%%ified by silica gel
flash column chromatography using 5-10 % MeOH in DCM to give Compound 6 (1.54 g, 71
% yield). MS: M*! = 573.9,

next step
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Synthesis of Compound §

Deprotection of the Fmoc protecting group in Compound 6, 300 mg, 0.66 mMoles
25  was done using 5 % piperidine in DMF in 20 minutes. The solvents were evaporated and the
crude solid rinsed with diethyl ether to give 230 mg of Compound 7 (99% yield). MS: M =

352



evaporated and the residue was purified by sem -preparative HPLC to
gi ve Conmpound 31 as WO 2008/ 103693PCl M52008/ 054362 88 a white solid
(86 ng, 57 #—1%(@30@ 8 1.54 (s, 9H), 2.91 (s, %} 0
(m 8H), "@’22” 3.97 (m 1H), & 30-4.60 (in, 3H, 5340% %4%626
1H), 7.05 (m 1H), 7.12 (d, 1H), 7.45(m 2H), 7.68 (d, 1H), 7.75

(bs, 1H), 7.86 (d, 1H), 8.23 (bs, 1H); LC-MS (ESI), 562 (M FH 100),
606 ( M-H- 56+)2306ﬁeo( Nbpund G906, OMMale)), waOkadtdriith Frise Siatint 833 mgap.98

R Py st LB OmE LB A iR S O wd DI o il 240RE s

trifl UOF(O(&ﬁlﬁiUnﬁ 8365 g (i0ldd afidr)pugificdtdavérsilargal sH10 % MeOHindbOxe Mh g+
obt ained was stirred at roomtenperature for 30 mnutes. Then the
m xture WA&-10 | concentrated to thyness to give an oil which was
used § n next step without further purification. To a solution of the
oil in DMF (1 nL) were added the Conpound 29 (36 ng, 0.039 mmole),

di i sopropyl et hyl agi QE (40 M, 0.23 gnp] e) agr&u\HATU (15 nHD. 039
nol ). The mi xtuf g, thus obtai ned WBE_‘ Stirred ,@,t room &Eerat upe for
1 hour. The sol ve/ﬁt was evaporat ed 5 and €h€u esi due i f.Ned by
sem - prepar %\ tﬂTve ﬁg@ 2—a'ra’n"—o| I Gﬁr‘ J
NVR ( o@@@ M 62 (m ‘8]:|3c( H)
1.93 (m '1H), @45(t 251(t°2H) 298(s

.3H), 3.13-3 25 ém 4H) 3 47- 3. (m 20 EXAMPLE 4 10

10 Synthesis of Compound 10

500 mg of Compound 8 (0.75 mMoles) was deprotected using piperidine in DMF to

give Compound 9 which was rinsed with Diethyl ether after removing solvents, Compound 9

without further purification was reacted with 235 mg of 3 (0.75 mmoles) in the presence of

125 mg of KI (0.75 mMoles) and 313 uL triethyl amine at 40° C for 2 hours. The crude

15  reaction mixture was concentrated and purified by reverse phase HPLC to give 300mg of
Compound 10 in 55.8 % yield. MS: M = 685,

OYNHz Oy NH
So o S e
0 4 O N
O oty
\}'OO O ficten, Hoz)fg o fHcten, M
20 1 11

Svynthesis of Compound 11

Compound 10 (300 mg) was deprotected with HCLL-EA for 3 hours. The sclvents

were evaporated and the product dried under high vacuum to give Compound 11, MS: MU

25 =628, . H' NMR (DMSO): 10.45 ppm (1H), 8.8 ppm (1H), 8.5 (1H), 7.88 ppm (2H), 7.75

ppm (2H), 7.3 ppm (5H), 6.1 (1H), 5.5 (2H), 4.99 (2H), 4.5 ppm (1H), 3.7-3.4 (3H), 3.2-2.9
(5H), 2.16 (1H), 1.45 (2H). 1.1 (3H), 0.92 ppm (3H)



1 Synthesis of Conmpound 3 30Bronpo acetyl chloride 2 (240uL, 2.86
mvbl es) was added dropwi se to a solution of benzyl

2- am noet e 1 (500 ng, 2.6 mwbles) and TEA ( <
m\vbl es) iwk?%%%@%%/ 103693PCT/ US20)8/ 054362 89 ni diiczﬁf%brggoﬁ@f%gzne
at 0 C. The reaction m xture was allowed to stir for 2 hours and the
the tenperature gradually rose to roomtenperature.. The solvents

wer e evapor d @kl ovved_bty aqueo wor-kr up _and extracfron-& th et hyl
acet ate. Th%gﬁnic NAGEY ERBS wa wi th P gitri cpery, water
and satur ag I um bi car bonat egna i ne and dri edB@y B 5
sodi um sul fate, §¥ing Conpound 3 (260"f/y, 32 %yield) MY

315.3. H NMWR (CDCL3): 7.37 ppm (5H), 5.11ppm (2H), 3.83 ppMi (2H),

3.40 ppm (4H) 45 104 Synthesis pf Conpound 6 14 1.5 grans of
Frnoc-Citruliné5 (0.0038 Mles), 0.88 grans of t-bdryl-4-am no
benzoat eSyhf@si§0f6olhdwl)ld 0.6 g of HOBt 0.0045 Moles), 0.68 g of EDC

(070043 101 o0 il Hub 21, RGOS BRpn SN 0450 M

sol vent sstiwed et 755\Dioeds i ThBeolpED Ghias kenved fiealadofyrtidrldried irgiegh fdcas or

?g_)l gzmgcﬁ{‘n ];%ﬂ-@?%ﬁg? Xl [E%{Fquii%'gs]gicgs 9- a&o%b%t%x c!a\l{beongz:ﬁqy&%g- 6
carboxylic flCid (39.2 mg, 0.14 mmol) and BOP (71mg, .16 mmol) followed by adding
DIPEA (83uL, 0.48 mmol). The reaction mixture was stirred at 25 °C for 20 min and passed
through a short column of silica gel. The solvent was removed, and the crude product was

10  chromatographed on silica gel eluted with 20% EtOAc in hexane to give Compound 14 (49

mg, 88%). "HNMR DMSO-dg) 511.63 (s, 1H), 9.18 (br s, 1H), 8.19 (d, 1H, J=8.4 Hz), 8.09
(br s, 1H), 7.90 (d, 1H, J=8.4 Hz), 7.79 (br s, 1H), 7.53-7.58 (m, 3H), 7.39-7.43 (m, 3H),
7.28-7.35 (m, 3H), 7.11 (s, 1H), 5.29 (s, 2H), 4.80 (t, 1H, 11.2 Hz), 4.54 (dd, 1H, 8.8 Hz),
4.31 (m, 1H), 3.92 (dd, 1H, J=10.2 Hz), 3.82 (dd, 1H, J=10.7 Hz), 1.47 (s, 9H).

BnO O N NHBoc -_— HO @ N NHBoc

15

Synthesis of compound 15
20 A mixture of Compound 14 (49 mg, .08 mmol) and 10% Pd-C (35 mg) in
MeOH/CHCl, (1/2, 10 ml) was degassed in vacuo for 40 s. The resulting mixture was placed

under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction mixture was
filtered through Celite (MeOH-CH:Cl, wash). The solvent was removed in vacuo.
Chromatography on silica gel eluted with 2% MeOH in DCM to afford Compound 15 (40.6

25  mg, 97%). 'NMR DMSO-dg) & 11.59(s, 1H), 10.43 (s, 1H), 9.18 (br s, 1H), 8.09 (d, 1H, J=8.2
Hz), 7.93 (br s, 1H), 7.81 (d, 1H, J=8.2 Hz), 7.78 (br s, 1H), 7.49 (t, 1H, J=8.4 Hz), 7.27-7.35
{m, 3H), 7.08 (s, 1H), 4.80 (t, 1H, 11.2 Hz), 4.54 (dd, 1H, 8.8 Hz), 4.31 (m, 1H), 3.92 (dd,
1H, J=10.2 Hz), 3.82 (dd, 1H, J=10.7 Hz), 1.47 (s, 9H).



Synt hesi s of Conmpound 8 Deprotection of the Fnoc protecting group in
Conpound 6, 300 ng, 0.66 mbles 25 was done using 5 % piperidine in
DVF in 20 m he sol vents were evaporated and th i
rinsed wt &ya@é‘?‘ﬁiget her to give 230,,mg of Conpound 7%&@%@?%?
MB: W = 352 WD 2008/ 103693PCT/ US2008/ 054362 90 230 ng of
Compound 7 (0.65 mwol es) was reacted with Fnoc-Valine 333 ng (0.98
mvbl es) and 188 ng of EDC (0.98 mmoles) in DMV and DCM to give 240 ng
of Conpound_ 8 (585r %vyield) after purification over silica gel 5-10 %
VB

MeOH i n e = 673. t2t2 NHr. NHH- 0 O_HBHBCCHB
3-NH 13° 0 O
HO N NHBoc —_— ]/‘NJJ‘O N NHBoc
ONNID( N o~
H N
15 16

5  Synthesis of Compound 16
A solution mixture of Compound 15 (36 mg, 0.07 mmol), 4-methyl-1-

piperazinecarbonyl chloride hydrochloride (20 mg, 0.10 mmol), allyl alcohol (0.1 mL} and
anhydrous pyridine (63 pml) in CH2Cl> (7ml.) was stirred for 16 h at room temperature,
Without removing solvent, the crude product was chromatographed on silica gel, eluted with

10 2%-10% MeOH in CH,Cl, to obtain Compound 16 (32.4 mg, 73%). 'NMR DMSO-ds) §
11.59(s, 1H), 9.18 (br s, 1H), 8.09 (d, 1H, J=8.2 Hz), 7.93 (br s, 1H), 7.81 (d, 1H, J=8.2 Hz),
7.78 (br s, 1H), 7.49 (t, 1H, J=8.4 Hz), 7.27-7.35 (m, 3H), 7.08 (s, 1H), 4.80 (t, 1H, 11.2 Hz),
4.54 (dd, 1H, 8.8 Hz), 4.31 {m, 1H), 3.92 (dd, 1H, J=10.2 Hz), 3.82 (dd, 1H, J=10.7 Hz), 3.77
(brs, 2H), 3.47 (br s, 2H), 3.37 (br s, 2H), 2.63 (s, 3H), 2.38 (br s, 2H), 1.47 (s, 9H).
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20  Synthesis of Compound 17
A solution of Compound 16 (32 mg, 0.05 mmol) in 4 N HBr in EtOAc (4 ml) was

stirred at 25 °C for 45 min. The solvent was removed and was further dried in high vacuo for

4 h. To the residue in DMF (2 mL) was added Compound 11 (48.2 mg, 0.07 mmol) and

Benzotriazole- 1-yl-oxy-tris-(dimethylamino)-phosphoniumhexafluorophosphate (BOP) (34.5
25  mg, 0.08 mmol) followed by adding DIPEA (68 uL) and the reaction mixture was stirred for

25 min at 25°C. The solvent was removed under vacuo and the product was purified by Prep



0 _nmom NHr NHCbz OHOr NH N H H3C CH3 H 910 01, 10
Synt hesi s of Conpound 10 500 nmg of Conpound 8 (0.75 mvbl es) was
depr ot ect | Lperidine in DM to give Conpound 9 |
rinsed w fﬁ‘%ﬁbe%%% ether after renovj;ng sol vents. @mﬁﬁ@%%%%%ut
further purification was reacted with 235 ng of 3 (0.75 mmoles) in
the presence of 125 ng of KI (0.75 mwbles) and 313 uL triethyl am ne
at 40 C HBLCZSynwetsPreThés,Cinudé? X3 50 ewe tolomn)yiektadrae 10ved/ g (@it T&tied
ggd g o ;{v'%t%ggc%ﬁég{tﬁu‘égﬁgagggfeﬁu'ﬁ %gaf‘étﬁ%!u‘é% 0009 08 1o SBHP e 1 s
min, maintaining 50% acetonitrile in 5 min, 50% to 100% acetonitrile in 5 min, to give

Compound 17 (42.1 mg, 64%). MS: caled for CsgHg7BrN 12010 (M+H) m/z 1171.43 found
S 1172.40.

10
Synthesis of compound 18
To a solution of Compound 17 (33.6 mg, 0.025 mmol) in MeOH (5mL) was added

10% Pd-C (28 mg), and the mixture was degassed with N». The reaction mixture was flushed

with H; and then stirred under a H, atmosphere. Upon complete reaction (40 min}, the
15  reaction mixture was filtered and concentrated to afford Compound 18 (31.5 mg, 96%). MS:
calcd for CsoHgBrN12Og (M+H) m/z 1037.39 found 1038.20.
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Mal-PGE4-NHS
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19
20
Synthesis of compound 19
A solution of Compound 18 (31.5 mg, 0.024 mmol) in DMF (2ml.) was added Mal-
PEG4-NHS ester (42 mg, 0.08 mmol) in DCM (0.5mL). The reaction mixture was stirred for




Synt hesi s of Corrpound 11 Compound 10 (300 ng) was deprotected
wi th HCL- EA for hours. The sol vents were evapor ated and the product
dried und uumto give Conpound 11. Ms: MRI|I I
NVR (Dlvso?‘a’o%'g‘g%%g%m (1H, 8.8 ppm (JH, 8.5 (1H) %@T’”S%?’Qﬁf“ﬁ
7.75 ppm (2H), 7.3 ppm (5H), 6.1 (1H), 5.5 (2H), 99(2H) 4.5 ppm
(1H), 3.7-3.4 (3H), 3.2-2.9 (5H), 2.16 (1H), 145(2H) 1.1 (3H),
0.92 ppm liraaltl)zs"(}l\&EDhaﬁﬁﬁ/pi@ﬂwaﬁqﬁﬁhﬂé‘dzBjane@HM(ﬁmmenPi@M?ﬁymlmes| s

b i e (). S & 0P pR g0 B A e BB P e

removed my9Eladeshittileih Isemndroqu) 30% hdcenitViRGHQ 5 gk, Maihtaind J00RadeRMitelléen
in DMF (2nlL) was added 5-(am no-tert-butoxycar boné-rhl ndone- 2-

car boxy|-‘i@maéﬂ‘7é tp 380% aggionigile in Syris fo obtvn Bempeundnky (297 mg. AA%)-MS:
fol | awe 5@1"% Q%ngggé (m:igbn/pq%gs hé 1437®, reaction mxture was

sti rred at mn an assed through a short colum of
silica gel. The solvent was renmoved, and the crude product was 10

chr omat gn silica gel elut ed with 20% EtOAC in hexane to gi ve
Conpoun , 88% . 1HNWVR DMVSO- c16) 611.63 (s, 1H), 9.18 (br s,

1H), 8.19 (d, 1H, J=8.4 Hz), 8.09 (hr s, 1H), 7.90 (d, 1HCOIM8.4 Hz),

7.79 (hr §HO1H), 7.53-7.58 (m 3H), 7.39-7.43 (m 3H),
3H), 7.1 1H), 5.29 (s, RkBH,cHM® (1, 1H 11.2 Hz),
8.8 Hz), m 1H), 3.92fde—tH—3=20.2 Hz), 3.82
Hz), 1.4 N9oH). 15 141Ra0Me, MeOH

Synthesis of compound 2: To a solution of indole-4-carboxaldehyde (1, 583 mg, 4 mmol)
and methyl azidoacetate (460 mg, 40 mmol) in dry methanol (20 mL) was added sodium
methoxide in methanol dropwise (6.9 mL of 25% NaOMe, 32 mmol) at 25°%C (dry ice/CCly)

15  under N,. The reaction mixture was warmed to 0°C and was stirred 3.5 h. The reaction
mixture was poured into water (120 mL) and was extracted with EtOAc (2 x 60 mL). The
combined extracts were washed with saturated aqueous NaCl (60 mL) and were dried
(MgSO4). The solvent was removed in vacuo to give 2 (890 mg, 91%). THNMR (CDCl3) &
8.28 (brs, 1H), 8.06 (d, 1H, J=7.6 Hz), 7.45 (s, 1H), 7.42 (d, 1H, J=7.6 Hz), 7.30 {t, 1H,

20 1=3.2 Hz), 7.26 (s, 1H), 6.73 (br s, 1H), 3.96 (s, 3H).

CO,Me
i\ Xylene, 140°C NH
A > Me(O,0C 4
N
N H
H
2 3

25  Synthesis of compound 3: A suspension of methyl 2-azido-3-(1H-indol-4-yDacrylate (2,
890 mg, 3.68 mmol) in dry xylenes (100 mL) was refluxed under N; for 1h. The solvent was

removed in vacuo and the residue passed through a column of silica gel (30% EtOAc-hexane)



Synt hesi s of compound 15 20A m xture of Conpound 14 (49 ng, 0.08
mmol ) and 10% Pd-C (35 ng) in MeOH CH2C12 (1/2, 10 m) was degassed
in vacuo f he resulting m xture was placed un

at msphere‘q’@fZﬂ‘%{/lﬁ%Gggen and stirred at,.25 C for 7 h. Thﬁ%‘%@?%’%ﬁﬂ
m xture was filtered through Celite (%%OH- CH2C12 wash). The sol vent
was renoved in vacuo. Chromatography on silica gel eluted wwth 2%
MeOH i n ©DGKbtd3 668 ongd SEBNPHMNMR (SDCKUDS 8.92 %y, 1HY, B)36 (NYRHDIVRO-(dS)H,6

11.59(s, , 4 S , r- S, 1H) (d, . J=8.2 ),
a3 (=g 190 68 4 o, 736k WAL B Tl P i 3
1H, J=8.#2Hzz), 7987, FH85 (m 3H), 7.08 (s, 1H), 4.80 (t, 1H 11.2
Hz), 4.54 (dd, 1H, 8.8 Hz), 4.31 (m 1H), 3.92 (dd, 1H, J=10.2 Hz),
3.82 (dd, 1H, J=10.7 Hz), 1.47 (s, 9H. WO

2008/ 103693PCT/ 11828(Q81054362 92 1516 5 Synthesis of Conmpound 16
A sol ution m xtur el ofNHConpound 15y{sp@&nrg, 0.07 mmol),

4- et hyl yLdicpe gcar bohy! chi—e-hlii—de——%ydrochl oride g ,@
mol ), ally ¥6T (0.1 L) and muohydrous pyridi npé&% 3 gF

CH Cs (7nL) was stirred for 16 h at roomtenperature. WtHout

removi ng sol venty, the crude product was chromatographeg on silica
gel, eluted witf 10 2% 10% MeOH in CH2C12 to obtain Compound 16 (32.4
ng, 73% . |INVR DMBO d6) 8 11.59(s, 1H), 9.18 (br s, 111), 8.09 (d,

111 =8.2 Hz 7. C1H)., 7.81 1H, . 1=8. A/ :

17y 7. dynfessprfonBaingl 42 solion et ol X nal el RelSi3

(t, 1H mhd,.321 Habl) if ghdial &@tic dtH (BmB) der N4a3E°C nwaskidied 3dR# (dd, 1H,

J=10.2 Hz), 3.82 (dd, 1H, J=10.7 Hza ,, 3.77 (hr s, 2H), 3.47 (hr s,

2H) , 103, Fragqherahydrids (600 mggd.p mmad)and the sgnctipy mixtury pyas stjrrgfoy 2.5 idily- 15
18°C), The reaction mixture was poured into water (60 mL) and was made pH 8-9 by the

careful addition of solid sodium carbonate. The aqueous mixture was extracted with EtOAc
(3 x 60 mL), and the combined extracts were dried (MgSO.). The solvent was removed in
vacuo. Flash chromatography (silica gel, 20% EtOAc-hexane) afforded 4 (562 mg, 84%).

15 'HNMR (CDCl) & 8.85 (brs, 1H), 7.15 (d, 1H, J=8.4 Hz), 7.04 (s, 1H), 6.89 (d, 1H, J=8.4
Hz), 3.94 (s, 3H), 3.68 (t, 2H, J=8.4 Hz), 3.24 (¢, 2H, J=8.4 Hz).

0
11
NH BocOGOCOBoc NBoc
o
Me0,0— Me0,c—
N N

H THF H

4 3
20
Synthesis of compound 5: A solution of methyl 1,2-dihydro-3H-pyrrolo[3,2-¢]indole-7-
carboxylate (4, 450 mg, 1.42 mmol) in dry THF (8 mL) was treated with di-ferr-butyl
dicarbonate (621 g, 2.8 mmol) at 25°C under N;. The reaction mixture was stirred 16 h, then
the solvent was removed in vacuo. Flash chromatography (silica gel, 30% EtOAc-hexane)
25  gave 5 (551 mg, 84%)."HNMR (CDCly) § 8.78 (br s, 1H), 7.26 (s, 1H), 7.25 (d, 1H, J=8.5
Hz), 7.07 (s, 1H), 4.12 (br s, 2H), 3.94 (s, 3H), 3.27 (t, 2H, J=8.8 Hz), 1.57 (s, 9H).



1617 20 Synt hesis of Conpound 17 A solution of Conpound 16 (32
ng, 0.05 mmol) in 4 NHBr in EtOAc (4 mM) was stirred at 25 C for 45
mn. The sglv renoved and was further dried in hj 0 r
4 h. To th@lorzgék?l(g%@?i n DVF (2 nl) vvas%added Compound 1 :((iﬁlés\ﬁ@%}r%‘sgp
0.07 mml ) and

Benzotri azol e-1-yl - oxy-t hs- (di met hyl am no) - phosphoni unhexaf | uor ophosp

hate (BOP) (34.5 , 0.08 mml) followed by addi ng DI PEA ulL)
and the reacti ' Fe was stiibi, @Ariisgd M n at 25C cAg0NG¥Nnt
was r enpieeC acuo and the—produet—was—purifi edom gp ) WO
2008/ 103693PCTHUS20081054362 93 HPLC (SymmetrPrep C18, 7im ~“19 x 150

ram colum), eluted at 10 mInain (0.01% TFA in water/acetonitrile)
with a gradient:2 10% acetonitrile in 5 min, 10%to 50% acetonitrile
in 15 mn, maintaining 50% acetonitrile in 5 mMm 50%to 100%
acetonitrile in 5 nm to give Conpound 17(42.1 ng, 64% . Ms: cakd for
C59H57 Br $yi2liests of kbidponmd G: AhAjguebds fdutieh &5 LI0H (20 .mI16f &) M hegion, &7

conmpaund_18 TQ a sol utio Co nd 17 ) , .0.,025 nmol )
o eon PERbysadeeidnd st ar sl s sy tehd R

degassedyyiolidi3 B elinddle-7r@apikiiar (8] 561 wig 1Wasnrhd ) §hemwidf THFIMe@A A1, 0hen
stirred under a H2 atnosphere. Upon cogfhgl ete reaction (40 mn), the

15 r eactPenlIningthe waction mixfurewatbtiisg 26ohe &oft Yalt: dde rEeigr B edabound
]-}gug gligi?)ﬂg.%élov%ﬁ?@atell\@bnﬁﬁgﬁ W& eh&PRf}ustA L L2080 S, Froduchid3wiiR:
precipitate. The solid was collected by filtering and was washed with water (10 mL). Drying
10 the solid in high vacuo afforded 6 (524 mg, 99%). '"HNMR (DMSOQ-de) & 12,93 (br s, 1H),
11.69 (s, LH), 7.80 ( br s, H), 7.20 (d, 1H, J=8.8 Hz), 6.91 (s, 1H), 3.96 (t, 2H, J=8.8 Hz),

3.18 (t, 2H, J=8.8 Hz), 1.48 (s, OI).

o O A HBr-EtCAe o) \ 6 O%{i N
A s B ——— O
NTO TN W NTO "N N o ~=N
O&-o N H2HBr EDC/DMF e L
H

IN\)

15

I~
[==]
=]

Synthesis of compound 9: A solution of 7 (48 mg, 0.1 mmol) in 4 N HBr in EtOAc (5 ml)
was stirred at 25 °C under nitrogen for 45 min. The solvent was removed and was further
dried in high vacuo for 4 h. To the residue was added 3-(tert-butyloxycarbonyl)-1,2-dihydro-

20 3H-pyrrolo[3,2-¢]indole-7-carboxylic acid (6, 36.24 mg, 0.12 mmol). A solution of EDC
(22.9 mg, 0.12 mmol) in DMF (3 ml) was added and the reaction mixture was stirred at 25 °C
for 6 h. The solvent was removed. The crude preduct was chromatographed on silica gel
eluted with 3-10% MeOH in CH>Cl; to give 9 (26 mg, 40%). '"HNMR (DMSO-ds) 8§11.69 (s,
1H), 8.17 (s, 1H), 8.01 (d, 1H, J=8.4 Hz), 7.81 (d, 2H, J=8.8 Hz), 7.59 (t, 1H, J=7.6 Hz), 7.49

25 (¢, 1H, J=7.6 Hz), 7.2% (d, 1H, J=9.2 Hz), 7.07 (s, 1H), 4.87 (t, 1H, 10 Hz), 4.54 (d, 1H, 8.8
Hz), 4.43 (br s, 1H), 3.89-4.03 (m, 4H), 3.76 (br s, 2H), 3.46 (br s, 2H). 3.26 (m, 2H), 2.46
(br s, 2H), 2.38 (br s, 2H), 2.24 (s, 3H), 1.49 (s, SH).



19 Synthesis of conpound 19 A sol ution of Conmpound 18 (31.5 ny,
0.024 mmol) in DV (2nlL) was added Mal PEAA- NHS ester (42 ng, 0.08

nmol ) in . The reaction mxture was stirred -
2008/ 1036%%%%8/ 054362 94 1 hr 25C. The fi nal I{)érjlguuzc s
purified by Prep HPLC (SymretrPrep C18, 7pm 19 x 150 mm col um),
eluted at 10 mM/mn (0 01% TFA in water/acetonitrile) wth a
gradient: 10% c%ggni trMein5 nmn, 10%to 50% acet onjg gkl e in 15
mn, nai ntain % acetbnitrile in S mn, 50%to 10W0%lacet ophftile
in 5 mn, tofolt) ound 19 (Y¥EPAY, 77%. Mo R .@Q
C68H87Br N[418 1435. 56 found 1437.00. EYANPPE 554

Synt hesi 5 6f corrp%unE,l 2: To a solution of indol e’4~carbox8l dHh)éd@, (1,
583 nmg, 4 mmol) and net hyl azi doacetate (460 ngy, 40 mml) in dry

met hanol (20 Inl® was added sodi um net hoxi de i n net H8nol dropw se
(6.9 m. of 25% NaOMe, 32 mmol) at -25C (dry ice/ C04)

5 Synthesis of compound 10: A solution of 9 (26 mg, 0.04 mmol) in 4 N HBr in EtOAc (5
ml) was stirred at 25 °C under nitrogen for 45 min, The solvent was removed and was further
dried in vacuo for 14 h to afford 10 (27.7 mg, 98%). "HNMR (DMSO-ds) $12.09 (s, 1H),
8.25 (s, 1H), 8.03 (d, 1H, J=8.4 Hz), 7.92 (d, 1H, J=8.8 Hz), 7.63 (t, 1H, J=7.6 Hz), 7.49-7.55
(m, 2H), 7.34 (d, 1H, J=8.8 Hz), 7.32 (s, 1H), 4.91 (t, 1H, 10.8 Hz), 4.54 (d, 1H, 10.8 Hz),

10 4.47 (br s, 1H), 3.84-3.99 (m, 4H), 3.27- 3.50 (m, 10H), 2.88 (s, 3H).

Boc Boc O

o O ~Cl
e -,C| b \|/
% ; Hp, Pd-C 1) 4N HCl in EtOAc O N. O
- HO N
BnO N H N 2) 6/EDC/DMF 4 T
N
H

15
Synthesis of compound 12: A solution of 11 (20 mg, 0.05 mmol) and 10% Pd-C (15 mg) in
MeOH/CH:Cl: (1/2, 10 ml) was degassed in vacuo for 40 s. The resulting mixture was placed
under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction mixture was
filtered through Celite (CH:Cl, wash). The solvent was removed in vacuo. Chromatography

20  onsilica gel eluted with EtOAc/Hex (2/8) afforded 12 (15.4 mg, 98%). 'NMR (DMSO-d;) &
10.36 (s, 1H), 8.04 (d, 1H, J=8.2 Hz), 7.72 (d, 1H, J=8.2 Hz), 7.61 (br s, 1H), 7.45 (t, 1H,
J=8.4 Hz), 7.261 (t, 1H, J=8.4 Hz), 4.06 (m, 4H), 3.73 (br s, 1H), 1.52 (s, OH).

Synthesis of compound 13: A solution of 12 {14 mg, 0.04 mmol) in 4 N HCl in EtOAc (3
25  ml) was stirred at 25 °C under nitrogen for 30-45 min. The solvent was removed and was
further dried in high vacuo for 14 h. To the residue was added 3-(tert-butyloxycarbonyl)-1,2-
dihydro-3H-pyrrolo[3,2-¢]indole-7-carboxylic acid (6, 15.1 mg, 0.05 mmel). A solution of
EDC (9.6 mg, 0.05 mmol) in DMF (2 ml) was added and the reaction mixture was stirred at



15 under I\11. The reaction m xture was warnmed to OC and was stirred
3.5 h. The reaction m xture was poured into water (120 nL) and was
extracted w (2 x 60 nm.). The conbi ned extract

with satura J(nglégéggus NaCl (60 ni) a‘%d were dried (W%ﬁﬁ%gﬁ%
sol vent was renoved in vacuo to give (890 ny, 919% . 1HNWR (CDC13) 8
8.28 (br s, 1H), 8.06 (d, 1H J=7.6 Hz), 7.45 (s, 1H), 7.42 (d, 1H
J=7. 6 Hz}5 "(7fo805 fit Theldellve@MOdasIeRotdzl) Thereridde froduct ks clfom3togtaphesi onlsiljca

> a0l do. 81 Phls T R SO BT Re00 il SRR ENMR L) a5
xyl enes (s1009), 813} (y\a8), r8929 (uxm! J&Bd&Hz)l\iQOi csr 200 7. 63@@ 1$Q|J¥$@Hz\]\/37$54 (t IH
renoved I n vacuo and the si due passe

gel (309 EE0RE: héx &n bl J%%OI#% é@sb@%a)sgé%? é&s“e@ @5116,01%%#1&(1
3 (6

2 27653 W%Eﬁij’ﬁ Séﬁ%ﬂvﬁlégﬂﬁ@ﬁ{)%&(ﬂm 218 §Hz)“3')93é§d 36, ﬁbﬁ ?H?l@@(t
7.22 (d 1H,H=10-881z, 3—&2)3315(@22H)t161ﬁ,9H):2 4 Hz) 3. 95 (s 3H)

Synt hesi s of compound 4: A solution of nethyl

pyrrol o[ 3, 2-di ndol e- 2-car boxyl ate (3, 663 ng, 3.1 muvl) in gl acial

acetic a%aﬂ.) under N2 at g. was added sodi um ~Br
cyanobor o de 1?0 Nao?,,e 1 , and t LEAaBLd oMt ur e vvas
stirred § Torete 'H\nrﬁx{—ﬂ-lLeL—vva@ ed li

wat er (60 nLy ma pH 8- 9ohy g careful additi f HBrd

sodi um car bonat 8. The aqueous mxtur® was extracted with EtHAc (3 x
60 nmL), and t conbl ned extracts were dried (MgySH) . _The sol vent was
renoved i n vaeuo. Flash chromat égraphy (silica gel, 3306 Et 0AC- hexane)
af f ojpded 4 (562 ng, 849% . 15I HNI\/R (CDClB) 3 8.85 (br s, 1H), 7.15 (d,
1H, J=8.4 Hz), 04 (s, H) 89 (d, J=8.4
Synthesis of compound 14: To a solution of 13 (19 mg, 0.04 mmol) in DMF (3 ml) was
added sodium methoxide (0.5 M in MeOH, 79 uL, 0.04 mmol) at 0-5 °C and was stirred for 5
min. To the reaction mixture was added water (20 mL), and the agueous mixture was
extracted with EtQAc (2 x 10 mL)., The combined extracts were dried (MgSO.). The solvent
15  was removed in vacuo, and the crude product was chromatographed on silica gel eluted with
10% MeOH in CHaCl, to give 14 (15.3 mg, 87%). 'NMR (CDCl) § 9.24 (br s, 1H), 8.25 (dd,
1H, J=9.2, 1.6 Hz), 8.02 (s, 1H), 7.54 (tt, 1H, J=7.6, 1.6 Hz), 7.43 (tt, 1H, J=7.6, 1.6 Hz), 7.28
(d, 1H, J=9.2 Hz), 7.20 (s, 1H), 6.94 (d, 1H, J=7.6 Hz), 6.88 (s, 1H), 4.49 (m, 2H), 4.12 (br s,
2H), 3.26 (m, 2H), 2.92 (m, 1H), 1.76 (dd, 2H, J=7.6 Hz), 1.61 (s, 9H).

20

Synthesis of compound 15: A solution of 14 (6.4 mg, 0.013 mmol) in 4 N HBr in EtOAc (3
ml) was stirred at 25 °C under nitrogen for 30 min. The solvent was removed in vacuo and
was further dried in high vacuo for 14 h to give 15 (7.1 mg, 99%). 'HNMR (DMSO-ds)

25 812,16 (s, 1H), 10.45 (s, 1H), 8.11 (d, 1H, J=8.4 Hz), 7.94 (br s, 1H), 7.83 (d, 1H, J=8.0 Hz),
7.51 (m, 2H), 7.34 (m, 2H), 7.27 (s, 1H), 4.81 (t, 1H, 10.8 Hz), 4.48 (d, 1H, 10.8 Hz), 4.28
(br s, 1H), 3.77-3.91 (m, 4H), 3.41- 3.48 (m, 2H).



Hz), 3.94 (s, 3H), 3.68 (t, 2H, J=8.4 Hz), 3.24 (t, 2H, J=8.4 Hz).
20 Synthesis of conpound 5: A solution of nethyl

1, 2-di hydr %lﬁ@ | o[ 3, 2-e]i ndol e-7- carboxylate (4, 35()”

nmol ) in d@f/) %‘@Qrﬂ_) was treated wgth di-tert-butyl P|ca gﬁ'a'{sg;
(621 g, 2.8 mmml) at 25C under N2. Thé reaction mxture was stirred
16 h, then the sol vent was renoved in vacuo. Flash chronat ography

(silica gel, % &t OAc- hexane) 25géye™5 (551 ng, 84%, | HNVR (CDC13) 5
8.78 (br s, 726(s 1H), 7.258%d, 1H J=8.5 Hz), 7.07 (s, 1H),
4.12 (hr s 394 SNH3H) 327H(_, 2H, J=8.8 Hz), 1.57 (s, 9H).
WO 2008/ 1 3 9§ 054362 hesi $._of, /&owwnd/@/\ﬁﬁ\/\ﬁ
aqueous $o0 ut| on @ (2 2H . M sol utl on, 8.7 5muol) Was

added to a slurry of rret hyl 3-(d¢ert- Butyl oxycar bqu,;},g,_:,;lamé s4i hydro- M

pyrrol o[ 3, 2-e] i ndol e- 7- car boxyl ateL(S 551 nmg, 1.7 in 60 nL of
THF/ MeOH H20 (3:2:1), and the reaction mxture was stirred at 25C for
14 h. The reaction mxture was diluted with water (30nL) and waS then

adjusted pHto 4 with N HO, produci ngyad™whi t e pfechpitate. The solid
was col | ected byflltoe g and was waé*HeKd Wi t b 31"(10 m.). Drying
f

AT % O"n/\)iw H

16 A

Synthesis of compound 16: Compound 10 (0.033 mMoles, 2HBr salt) was reacted with

5  Compound 29 of Example 3 (45 mg, 0.054 mMoles) in 2.5 mL DMF in the presence of
HATU (20 mg, 0.054 mMoles) and TEA (15-20 pL.) for 50 minutes. The solvents were
evaporated and the Crude was purified by Reverse phase HPLC to give 10 mg of Compound
16 (21 % yield). MS: 1405.6, 1427.8 and 1444.6.



10 the solid in high vacuo afforded 6 (524 ng, 99% . 11- 1N|\/R

(DVMBO-d6) 6 12.93 (br s, 1H), 11.69 (s, 1H), 7.80( br S, 7.20
(d, 1H, J= 91(s 1H), 3.96 (t, 2H, J=8. H,
J=8.8 Hz), ‘%?813@%%'369? 157 Synt heS|1§0 of corrpound 9 Tﬁf @Js{g[ﬁ“(ﬁ)
(48 nmg, 0.1 mmol) in 4 N HBr in Et 0OAC (5 m) was stlrred at 25 C
under nitrogen for 45 mn The solvent was renoved and was further
dried in high vacweg for 4 h. e resi due was added NHz
3-(tert-butyl o@ ardbonyl) - 1, 2- divhydro- 20 .

3H pyrrol of 3§2- wear boxyd i ¢, aC|d (6 36 rrb }—)};ﬂ
sol ution fN ) ( 0.124, (‘LP add

reacti onnrxture wa Fred atmgm\ f§ F’B""h (T Y n rem)ved
The crude product was "chroma siN ith 3-10%

MeOH in CH2C12to g ve 9 (26 my, 40%. 11-1NVR (DI\/BQ{-dG) 511. 69 (s,
1H), 8.17 (s, 1H), 8.01 (d, 1H J=8.4 Hz), 7.81 (d, 2H |J=8.8 Hz).
7.59 (t, 1H, J=7.6 Hz), 7.49 25 (t, 1H J=7.6 Hz), 7. 29l(d 1H, J=9.2
Hz), 7.07 (s, 1H), 4.87 (t, 1H, 10 Hz), 4.54 (d, 1H, 8.8 Hz) 4. 43

(hr's, 1H), 3.89-4.03 (m 4H), 3.76 (br s, 2H), 3.46 (gQr ,=§N H) 03 26,
(m 2H), 2.46 (hr s, 2H), 2.38 (hr s, 2H), 2.24 (§ BH} ,s,

9H). WD 2008/ 103693PCT/ US2008/ 054362 97 910 i@ SI S o r3)
conmpound 10: A solution of 9 (26 ng, 0.04 mmj’)\N NH OAc
(5 M) was stirred at 25 C under nitrogen' for\éadi m n Tdie ent was
renoved and was further dried in vacuo for 14 h to affor H10 (27.7

mg, 98% . 1HNMR (DMBO-d6) 512.09 (s, 1H), 8.25 (s, 1H), 8°03 (d, 1H,
J=8.4 Hz), 7.92 (d, 1H, J=8.8 Hz) 7.63 (t, 1H, J=7.6 Hz), 7.49-7.55

(m 2H), 7.34 (d, 1H, J88Hz) 22(3 1H) 4.91 (t, JH 10.8 Hz),
4.54 (d, 1H, 10.8 Hz), 104. 47 -3.99 (m 4H), 3.27-
3.50 (m 10H), 2.88 (s, 3 Synt_és-ls%@_ ehA2~Losel ut i g
of 11 (20 ng, 0.05 mml) % Pd in l\/EOH/CI—IZClZ(ﬁ/Z@%§
m ) was degassed in vgﬁw esultl ng m xture was plac
under an atnosphere o ydroge |rred at 25 Cfor 7 h. The

reaction mxture was filtered throughelite (CH2Cl2 wash). The

sol vent was renoved in vacuo. Chronatography 20 on silica gel eluted
with EtOAc/Hex (2/8) afforded 12 (15.4 ng, 98% . 1NWVR (DMSO d6) 5
10.36 (s, 1H), 8.04 (d, 1H, J=8.2 Hz), 7.72 (d, 1H, J=8.2 Hz), 7.61
(br s, Msinthegisobcgmpound 193 =Gomapornd 10 25261 0083 miMples) 2BB4 Splp)) wadredged m

4H., 3 731th( J?erp%hncil'ﬁ)df E;alggle (5§21 g 'ﬁl}g, 0.043 mMoles) in 2.5 mL DMF in the presence of
HATU (16.5 mg, 0.0433 mMoles) and TEA (10-15 pL) for 45 minutes. The solvent was
evaporated and crude purified by reverse phase HPLC to give 25 mg of Compound 17. (71 %
yield). MS: 1067.0. Compound 17 (0.0187 mMoles) was deprotected with 5 % piperidine in
DMEF (3 mL) in 45 minutes. The solvent was evaporated and the residue washed with diethyl

10 ether to give 18 (MS: 845.2). To a Solution of 0.00935 mMoles of 18 in 3 mL. DMF was

added Mal-dPEG4-NHS ester (10 mg, 0.019 mMoles) in DCM 1 mL, followed by TEA (5
pL). After 30 minutes the solvents were evaporated and the crude purified by Reverse Phase

HPLC to give 5.2 mg of pure Compound 19 (MS: 1243.2, 1266.8 and 1281.2)



Synt hesi s of conpound 13: A solution of 12 (14 ng, 0.04 mmol) in 4 N
HO in EtOAc (3 25 m) was stirred at 25 C under nitrogen for 30-45
mn. The sgl.w. renoved and was further dried in hy r
14 h. To t gzr%eglslloéﬁg was added 3-(tei,hzbutyl oxycar bonyl’%&?uéé%}bg%%i)
di hydr o- 3H pyrrol of 3, 2-e] i ndol e- 7- car oxyllc acid (6, 15.1 ng, 0.05
mml ). A solution of EDC (9.6 ng, 0.05 mol) in DVF (2 ml) was added
and t he EXAMPEE 6mi xture was stirred at WO

2008/ 103693PCT/ US2008/ 054362 98 25 C for 15 h. The sol vgnt was
removed. The crude product was ggiorrat ographed on sili gel eluted

with 3-10% iin CH2G1Mto give 13 (18.6 my, 86% . 11JINWVR (CDC13) 5
9.45 (s, N% H) 809U (od, 1H, ~~1x8.4 Hz N~,8~N6f2‘°°( SPiper@ipd) |
763(dﬁ0— sz—trm'aqﬁ ) .58 g 11 T56.8
80Hz)689(s Gp 1H  10.8 Hz),

5464(t lH 8.8 Hz), 4.12 (br s, p{)} 1H, J=8.8 Hz), 3.93
(dd, 1H, J=11.2 Hz), 3.42 (t, 1H, J108Hz) 322-3.31(m 2H), 1.61
(s, 9H). 10lSynt hesi s of conpound 14: To & solution of 13 (19 nmg,
0.04 mmol) in DV (3 m) added sodi um net hoxide (0.5 M in MeOH,

79 uL, 0.04 mml) at 0-5 and \@sosti’ pred for 5 mn To \le/reactlon
m xt ure was added wat er 4 m), 8nd t Ite aqueous mxture%ﬂr
extracted WI OAc n ( HL r’rJL—)—'Fhe—eeﬁbl 'extrg NpwTe d
(MgSO™M) . was removed in v cﬂo rude product
was cl u- ,dﬁﬁt é“pggé 8n silica gel el utg\d;v\no “ﬁ,@ﬁ@OH in CH2C12t o
glve 14(153ng I NMR (CDCb) 6 9.24 (hr s, 8.25 (dd, 1H,
16Hz)8Q32(s 1H), 7.54 (tt, 1H J=7.6, 16Hz)743(tt,

, 176 1.6 Hz)5 7.28 (d, 1H, J=9.2 Hz), 720-(s 1H), 6.94 (d,
1H, J=7.6 Hz), 6.88 (s, 1H), 4.49 (m 2 0H41 (hrs 2H) 326(m

2H), 2.92 (m 1H), 176(dd 2HJ76* 1%

Synt hesi srrabcaonpound 1 §ol utgo 0. 013 rrm)l) in 4
N HBr in"EXOAC (3 nl) twa rreN under nitrogen for 30 mn
The sol vent was rerm’\7ne o was further dried in high vacuo
for 14 h to give 15 " . I HNMR (DWVBO- d6) 25512.16 (s, 1H),

10. 45 (s, 1H), 8.11 (d, 1H " 128, 4 Hz), 7.94 (hr s, 1H), 7.83 (d, 1H,
J=8.0 Hz), 7.51 (m 2H), 7.34 (mq2H), 7.27 (s, 1H), 4.81 (t, 1H,
10.8 Hz), 4.48 (d, 1H, 10.8 Hz), 2.28 (br s, 1H), 3.77-3.91 (m 4H),
3.41- 3.48 (m 2H).

Synthesis of compound 3: To compound 1 (18.2 mg, 0.03 mmol) in DMF (2 mL) was

10 added 2 (16 mg, 0.036 mmol) and HATU (14 mg, 0.036 mmol) followed by adding DIPEA
(19 uL) and the reaction mixture was stirred for 7 hrs at 25°C. The solvent was removed
under vacuo and the product was purified by Prep HPLC (SymmetrPrep C18, 7um, 19 x 150
mm column}, eluted at 10 ml/min (0.01% TFA in water/ acetonitrile) with a gradient: 10%
acetonitrile in 5 min, 10% to 50% acetonitrile in 15 min, maintaining 50% acetonitrile in 5

15  min, 50% to 100% acetonitrile in 5 min, to give 3 (15.8 mg, 53%). MS: calcd for
CsoHssCIN7 Oy (M+H) m/z 1044.4 found 1045.

Synthesis of compound 4: A solution of 3 (15 mg, 0.014 mmol) in DMF (2mL) was treated

with 5% piperidine in DMF (2 mL), The reaction mixture was stirred for Smin at 25°C. The
20  final product was purified by Prep HPLC (SymmetrPrep C18, 7um, 19 x 150 mm column),

eluted at 10 ml/min (0.01% TFA in water/acetonitrile) with a gradient; 10% acetonitrile in 5

min, 10% to 50% acetonitrile in 15 min, maintaining 50% acetonitrile in 5 min, 50% to 100%



WD 2008/ 103693PCT/ US2008/ 054362 99 16 Synthesis of conmpound 16:
Compound 10 (0.033 mwles, 2HBr salt) was reacted wth 5 Conmpound 29

of Exanpl ey, 0054n1VbIes)|n25rrLD|VF|nth
HATU (20 nY. 2g‘)’f}”g’ﬁ‘grﬂvol es) and TEA (15520 pL) for 50 ni %@E“g;

sol vents were evaporated and the Cru was purified by Reverse phase
HPLC to give 10 ng of Conpound 16 (21 %yield). MS: 1405.6, 1427.8
and 1444adgtonitilie i2 6 08,160 36ABPO7121182.0 5%/ HISAGHal ﬂJf)OTMPDéCle(NHMHN m/z

HCkvi rsy%ﬁﬂognd 8% 0

Synthesis of compound 6: A solution of 4 (11.2 mg, 0.014 mmol) in DMF (2mL) was
5 added to 5 (5.5 mg, 0.018 mmol) in DCM (0.5mL). The reaction mixture was stirred for 1 hr
at 25°C. The final product was purified by Prep HPLC (SymmetrPrep C18, 7um, 19 x 150
mm column), eluted at 10 ml/min (0.01% TFA in water/acetonitrile) with a gradient: 10%
acetonitrile in 5 min, 10% to 50% acetonitrile in 15 min, maintaining S0% acetonitrile in 5
min, 50% to 100% acetonitrile in 5 min, to obtain 19 (13 mg, 94%). MS: calcd for
10 Cs54HsoCINgO1p (M+H) m/z 1015.4 found 1016.0.

Synthesis of compound 7: A solution of 6 (13 mg, 0.013 mmol) in TFA/DCM (1/1, 2mL)
was stired for 15 min. The solvent was removed under vacuo and the product was purified by
Prep HPLC (SymmetrPrep C18, 7um, 19 x 150 mm column), eluted at 10 ml/min (0.01%

15 TFA in watey/ acetonitrile) with a gradient: 10% acetonitrile in 5 min, 10% to 50%
acetonitrile in 15 min, maintaining 50% acetonitrile in 5 min, 50% to 100% acetonitrile in 5

min, to give 7 (12 mg, 97%). MS: calcd for CsoHs1CINgO;0 (M+H) m/z 959,34 found 960.

EXAMPLE 7
ogl’_lNHz }—NH2
NH
Bry H ey . ;
~ NTI/\N’ Moc H
?k NH, Hoﬁ,@' on 2 Bre, N‘n"N’FmDC Piperidine
I et TE oy T
° H N0 N o}
2TFA
N el
20 H
1 3
Oy--NH, Oy-NH,
),NH o ),NH o
? © 0 3
N A N'me ﬁ SN
05 P S g e
0 N .
AL M
N N N N
) I\f) (o) O%Q e} ,N(:) Q oé‘fr\@ o]
R H
4 6

25



13NHN- \_ 0,"HN-Froc H NH 79s) N (s) N. Frnoc 1017 18 Synt hesi s
of conpound 19: Corrpound 10 (25mg, 0.033 mwbles, 2HBr Salt)) was

reacted5 ppgund D of Exanple 5 (21.5 nm, 00431;@{9 5
Whe presence of HATU (16.5 g, 0.0433 mwl es) WSQGZ

(10 15 44) for 45 mnutes. The sol vent was evapor at ed and crude
purified by reverse phase HPLC to give 25 ng of Conpound 17. (71 %
yi el d). $githdsisaf.compGong 3udsolitioh®f O 187 mE\bIEsimola? (4lmyy, 61088 teubHnrklh

ovapor ot BEPLRES bk TGS el G LE S AR S TR EAHES w7 The actay
(MB:  845mAYure WA stirgl 411025 60 fof 30Qnﬁ091%0m3ﬁﬂ W55 19fodd dnd vwais fibrtHoMriodeia

added M| .- dPEGA- NHS ester (10 ng mvbles) in DCM 1 nL, foll owed
by TEA (Beprycuofeieh 136 Sﬂ’i"ﬁi}t"\é”é r?%veé ap%fé R0 fad shesiugdsaredustvanRinifing

Crudes pugy blep EIPPY @gfﬁe{eﬁelePf@%evﬁﬁL@ 1 P50 oRemth) Wt aPMT BERTE Y 2d
19 (Ms: 1243.2, 1266.8 and WO 2008/ 1036 3PCT/ US2008/ 054362
101 TFA in water/acetonitrile) with a gladlent 10% acetonitrile in 5 min, 10% to 50%
acetonitrile in 15 min, maintaining 50% acetonitrile in 5 min, 50% to 100% acetonitrile in 5
min, to give 3 (56 mg, 85%). MS: caled for CsgHs4BrNgOg (M+H) m/z 1060.33 found
1060.44.
10
Synthesis of compound 4: A solution of 3 (22 mg, 0.02 mmol) in DMF (2mL) was treated
with 5% piperidine in DMF (2 mL). The reaction mixture was stirred for 5min at 25°C. The
final product was purified by Prep HPLC (SymmetrPrep C18, 7um, 19 x 150 mm column),
eluted at 10 ml/min (0.01% TFA in water/acetonitrile} with a gradient: 10% acetonitrile in 5
15  min, 10% to 50% acetonitrile in 15 min, maintaining 50% acetonitrile in 5 min, 50% to 100%
acetonitrile in 5 min, to obtain 4 (16.2 mg, 93%). MS: calcd for C4)HeaBrNgOg (M+H) m/z

838.26 found 839.2.

Synthesis of compound 6: A solution of 4 (16 mg, 0.015 mmol) and 5 (6.2 mg, 0.02 mmol)
20  in DMF (2mL) was treated with DIPEA (10 uL). The reaction mixture was stirred for I hr at
25°C, The final product was purified by Prep HPLC (SymmetrPrep C18, 7pum, 19 x 150 mm
column), eluted at 10 ml/min (0.01% TFA in water/acetonitrile) with a gradient: 10%
acetonitrile in 5 min, 10% to 50% acetonitrile in 15 min, maintaining 50% acetonitrile in 5
min, 50% to 100% acetonitrile in 5 min, to ebtain 6 (13 mg, 75%). MS: caled for
25 Cs51HssBrN1oOg (M+H) m/z 1031.33 found 1031.6.



EXAMPLE 6 13 546 TFA/DCM Cc.OH 1-100 0 H 7 Synt hesi s of
conmpound 3: To conpound 1 (18.2 ng, 0.03 mmol ) in DMF (2 nL) was 10

added 2 ( 6 mmol) and HATU (14 ng, 0.036 nmol y
addi ng DI é@ﬂ%‘?{a‘%m@? and the reactioqojn' xture was sti rﬁ&ﬁ&&bugﬁ{g%?};
at 25C. The sol vent was renoved under vacua and the product was
purified by Prep HPLC (SymretrPrep C18, 7p,m 19 x 150 nmm col um),

el uted agXAMPILEBIin (0.01% TFA in water/ acetonitrile) with a
gradient: 10% acetonitrile in 5_mm 10%to 50%acetonitri|§ in 15

m n, maintakyi &&etonim'l“éinSlS 5Q% to acetonitrile
. . + fe)
in5 mn, to/fqi (15. 8 nm, OS%lHﬂzl\/B.—C'a'k'd*fO & NHR
0 0
1, Ry = Lys{Boc)
2,R1=Leu,
3, Ry = Cit
=Cl
H R1 O \
b N, =
HO 71/\NHFl2 _— N\/NRO O N "
8] , =Leu -
o 7,R:=Cit Om 2
4,R, =lys compound A
¢ 5, By = Lys{Boc) d
CI
(\N’&o g N H H R
E f
A0 ST e ——

o]

8 Ry=Lys{Boc}), 9 Ry=lLeu, 10 R4=Cit, Ry = Fmoe
11 Ry=Lys(Bac), 12 Ry=Leu, 13 R,=Cit, Ry = H

y :
N N T 16, R, = Leu
© uN H \ !
o o N 17, R, = Cit
0

14, Ry = LysBoc
b |:> 15, R, =Lys

a EDC, HOBt, CuCly, 5% DMF in CH,Cl; 40-60% b TFA, CH3Cl, 98% ¢ Boc,O, DMF 70% d HATU, compound A,
DMF, DIEA 57-686% e piperidine, DMF 98% f 20% DMF in CH:Cl,, DIEA, N-succinimidyl-6-maleimidohexanoate
60-79%

5  Synthesis of compound 1: To a solution of Fmoe-Lys{Boc)-OH (500 mg, 1.07 mmol) in
solution of 5% DMF in THF (21 mL) were added EDC (245 mg, 1.28 mmol), HOBt (173
mg, 1.28 mmol) and tert-butyl-4-amino benzoate (247 mg, 1.28 mmol) at room temperature.
The mixture thus obtained was stirred for 10 minutes and then copper chloride (172 mg, 1.28
mmol) was added to the mixture. The mixture was stirred overnight. The mixture was

10 concentrated to dryness and then the residue was purified by flash chromatography on silica
and eluted with 5% methanol in dichloromethane to give compound 1 as a colorless oil (286

mg, 42%). "H NMR (CD;0D) & 1.38 (s, 9H), 1.45-1.54 (m, 4H), 1.58 (s, 9H), 1.80 (m, 2H),



C59H58CIN709 (M+H) mfz 1044.4 found 1045. Synthesis of conmpound 4: A
solution of 3 (15 ng, 0.014 mml) in DVF (2nlL) was treated wth 5%

pi peridi ne_|i BI\{IF m.). The reaction m xture was Stir@&{#m !
at 25C. Tﬁ\gb%ﬁ 1’0?{%1? product was purif),; ed by Prep HPLCII 2&{8‘?0%%
C18, 7pm 19 x 150 mm columm), el ut ed™at 10 m/tnin (001% TFA in

wat er/ acetonitrile) with a gradient: 10% acetonitrile in 5 mn, 10%

to 50% aes gn2HYy, 428 (nn2H)H 413814d, 258) hB@&(mi 28D, BO%EmR)ONES () B 178 (dn n,

50% to o 0 054 02 acetonitrile in 5
ion, tol?g'g)r 19ﬁ?%%?§§ﬁéﬁ§?gg+g%¥%ﬁ%%ﬁd%S%Fﬁt&?)lMBClN707 (MeH) nl z
822. 33 found 822.6. Synthesis of compound 6: A solution of 4(11.2 ng,

0.014 mol) in DMF (2nlL) was 5 added to 5 (5.5 r;z 0.018 mmol) in DCM
(0. 5 . Synihesisof comppund %t Secthoasspariion ofd fppgengrah EDgtcoppline pragsdpienal

P o) i b %%S%%Q%Sﬁn@??‘)mﬁ%gé DY ST PRl i Wk oo ol |
a gradi en?0 mﬂr@%@&egﬁmg of 2 €44%). M(Q]D%D)o%&@%ta@éla 5B (s, I9Hg, 1.55-15
M5 SR o o2 B Ehet e oy Dadet By €45 15, 106 8 e B reh 6
(MrH) M #1986 (4 2gund 1016. 0. Synt hesis of conpound 7: A solution of

6 (13 ng, 0.013 nmol ) in TFA/DCM (1/1, 2nL) was stired for 15 mn.
The sol vent was renoved under vacuo and the product was purified by

8 o O ocedur 0
Pr epld"P('{gan%émTc&ﬁf)&Bupﬂ: 5ee7t9g131§g,§aefméo‘}q fgrfrg&lellaygng blﬂfgﬁ? Ghurk

onitrile) Wwth a gradie
acet oni tGaupbng of Bmed-Qit-Ot) 300ans 09%2anme b mithrtert-Buiyh4-a8ning benzeai¢ Olf28ing, ng

50% acetopnjtrile in m.n %ta % . ac.e btrdl.e.d N 0~.8i ve
O 13° e hotne) Shd 12 e e PP S NROERERRTS iy 27,6
960. EXAVALEm, 1H), & aHZD13.08(cNH); 9N, FRpen) ding. 28 n, B), MR (m,
2H), 7.28-7.39 (m, 3H), 7.49 (m, 2H), 7.56-7.86 (m, 5H), 7.89 (m, 2H); LC-MS (ES™), 573
15 (M+H)*, 595 (M+Na)*, 611 (M+K)".

m/mn 01% 15TFA I n wat er/ I 10%

Synthesis of compound 4: To a solution of 1 (280 mg, 0.44 mmol) in dichloromethane (4
mL) was added TFA (2 mL). The resulting solution was stirred for 20 minutes. The solvent
was evaporated iz vacuo. The residue (260 mg, 98%) was used without further purification

20  for the next step. "H NMR (CD;0D) & 1.45-1.80 (m, 5H), 1.88 (m, 1H), 2.09 (t, 2H), 4.25 (m,
2H), 4.45 (m, 2H), 7.30 (m, 2H), 7.38 (m, 2H), 7.68 (m, 4H), 7.80 (d, 2H), 7.98 (d, 2H).

Synthesis of compound 5: To a solution of 4 (214 mg, 0.44 mmol) in DMF (5 mL) were
added diisopropylethylamine (153 pL, 0.88 mmol), BocO (144 mg, 0.66mmel) at room

25  temperature. The mixture was stirred overnight. The sclvent was evaporated and the residue
was purified by semi-preparative HPLC to give compound 5 as a white solid (181 mg, 70%).
'H NMR (CD30D) 8 1.40 (s, 9H), 1.45-1.50 (m, 4H), 1.80 (m, 2H), 3.03 (t, 2H), 4.21 (m,
2H), 4.40 (d, 2H), 7.35 (m, 4H), 7.65 (m, 4H), 7.68 (d, 2H), 7.95 (d, 2H); LC-MS (ES™) 489
(M+H-Boc)*, 610 (M+Na) *,

30
Synthesis of compound 6: Sece the preparation of 4 for fert-butyl ester deprotection
procedure. Deprotection of 2 (15 mg, 0.028 mmol) gave 13 mg of 6 (98%). The residue was
used without further purification for the next step. LC-MS (ES™) 495 (M+H) *,



riy NHH-20 0 On CN O 1/4Nl HpNYANH2 NO 05 0 O Or--N,N,...1 WO
2008/ 103693PCT/ US20081054362 103 Synthesis of conpound 3: A solution

f 1 (47 2 (40 0.078 I d BOP 78
(r)rm)l )(i n ? %SWV\HS tr(eat rewg wi t Dl rI;‘TETI;\ %GSnuL) T&%ﬁ%ﬁiﬁtﬂmgﬁsp

m xture was stirred at 25 C for 30 m'n. The sol vent was renoved and
was further dried in high vacuo for 4 h. The solvent was renoved
under vacuo and the crude product was purified 5 by Prep HPLC

(0 0165 mies gt caBiing B e FF eifBuser o e e o d et 1 o
in 5 M rprodddibe! DemOfeasiedfaNR0 kigl €03 NmbbIEate 1 TRigRI Fi(P8DY ThOBesidue was

acetonitrile in 5 mn, 50%to 100% acetonitrile in 5 nihi, to give 3
(56 my, Wedqvithawsfurghek pumfisationforEedieric®®- (MrH) m z 1060. 33 f ound
1060.544. 10 Synthesis of conpound 4: A solution of 3 (22 ng, 0.02
mmol ) in DMF (2nL) was treated with 5% piperidine in DM (2 nL). The
r eact i orSymithasisrof copound §:r o aﬁ@ﬂtlmfwomom (crmepofinchAlwas spribesizeddrsa

purifie P
Bl Lt ea 2l b s et BRI T BapbD 2, 405 SRR B
gr adi entmL)Wéf: addiddn(ip mg, 6.082 nbnclH ﬂnsmprol@%h;ﬂnrﬁﬂ%%qdl, Oriiotoimelpanch 15
5 cet n|tr|Ie|n 50% t 0% ceton | e
s m APy b ey G037 PR g Smograrins he aver B (Ao PR
(M 10M 22 8385, F6e §avehdw838va 01a§hiﬁh@ﬂl%ll§suﬁfe Ve pRAHEHL Bsen pfphtativoAPDE 4
(16 ng, 0.015 mml) and 5 (6.2 0. 02 muol ),
to give the title compound as a white sohd (25 mg, 66%). H NMR (CD;0D) 8 1.40 (s, 9H),
1.45-1,50 (m, 4H), 1,80 (m, 2H), 2.93 (s, 3H), 3.03 (t, 2H), 3.10-3.60 (m, 8H), 3.85 (d, 1H),
4.05 (m, 1H), 4.21 (m, 2H), 4.40 (m, 4H), 4.52 (m, 1H), 6.95 (s, 1H), 7.27-7.50 (m, 8H),
7.63-7.77 (m, 7H), 7.84 (m, 3H), 7.99 (s, 1H), 8.25 (bs, 1H); LC-MS (ES*) 1088 (M:+H) ",
15
Synthesis of compound 9: See the preparation of 8 for HATU coupling procedure.
Coupling of 6 (13 mg, 0.027 mmel) with 25 (20 mg, 0.027mmol) gave 17 mg of 9 (57%).'H
NMR (CD-0D) & 0.86 (m, 6H), 1.45-1.70 (m, 3H), 2.78 (s, 3H), , 3.05-3.50 (m, 8H), 3.70 (d,
1H), 3.80 (m, 1H), 4.07 (m, 1), 4.20-4.40 (m, 6H), 6,76 (s, 1H), 7.13-7.30 (m, 8H), 7.51-
20 7.72 (m, 10H), 7.86 (s, 1H), 8.15 (bs, 1H); LC-MS (ES") 973 (M+H) ",

Synthesis of compound 10: See the preparation of 8 for HATU coupling procedure.
Coupling of 7 (27 mg, 0.053 mmol) with 25 (39 mg, 0.053 mmol) gave 36 mg of 10 (60%).

25  Synthesis of compound 11: To a solution of 8 (25 mg, 0.02 mmel) in DMF (1 mL) was
added piperidine (10 @L, 0.1 mmol). The resulting solution was stirred 1 hour. The solvent
was evaporated in vacuo. The residue was crashed out in ether and filtered (18 mg, 98%).
The compound was used without further purification. LC-MS (ES*) 866 (M+H) *, 888
(M+Na) ™.

30
Synthesis of compound 12: See the preparation of 11 for general Fmoc deprotection
procedure, Deprotection of 9 (17 mg, 0.016 mmol) gave 14 mg of 12 (98%). The residue was

used without further purification for the next step.



20 in DVF (2mL) was treated with DIPEA (10 uL). The reaction m xture
was stirred for 1 hr at 25C. The final product was purified by Prep

HPLC ( Sy Mgy 5kl 8, 7pm 19 x 150 mm col um), el ut edh&lysh &sﬂi‘slsﬁi
e

(0.01% TFA I n vvate acetonitrile) vmt? a gradient: 10% acetonitri
in 5 mn, 10%to 50% acetonitrile in m n, maintaining 50%

acetonitrlle in 5 mn, 50%to 100%acetonitrik in5 mn, to obtain 6
(13 ng, 75% . Ms: cakd for 25C511-155BrN1009 (MtH) m z 1031. 33 found

1031. 6. 00 93PCT/ LIS20081054362 1Rl =
o Boc) SYThERNHchmpbual B SRafobriadatory i fatolRhimet aqprefacdt 0 1
RI=G t, RBcedufeiDeprblecfRirdfI((Bomg, 0.020 minbHloave 28 hieRif 18X98%)REherekidud

Ft,0
was used without further purification for the next step.

Synthesis of compound 14: To a solution of 11 (18 mg, 0.021 mmol) in 20% DMF in
dichloromethane (1 mL) were added diisopropylethylamine (11 uL, 0.63 mmol) and N-
succinimidyl-6-maleimidohexanoate (10 mg, 0.031 mmol} at room temperature. The mixture
thus obtained was stirred for 2 hours. The solvent was evaporated and the residue was

10 purified by semi-preparative HPLC to give compound 14 as a white solid (19 mg, 79%). 'H
NMR (CD5;0D) 8 1.32 (m, 2H ), 1.42 (s, 9H), 1.45-1.80 (m, 8H), 1.78 (m, 1H), 1.85 {m, 1H),
2.28 (t, 2H), 2.96 (s, 3H), 3.05 (t, 3H), 3.35-3.70 (bs, 8H), 3.47 (t, 2H), 3.60 (m, 1H), 3.90
(m, 1H}, 4.05 (m, 1H), 4.44 (m, 2H), 4.55 (m, 1H), 6.76 (s, 2H), 6.96 (s, 1H), 7.31 (bs, 2H),
7.42 (m, 1H), 7.46 (m, 1H), 7.71 (m, 3H), 7.86 (m, 3H), 7.99 (s, 1H), 8.25 (bs, 1H); LC-MS

15  (ES" 1059 (M+H)*, 1082 (M+Na)".

Synthesis of compound 15: To a solution of 14 (19 mg, 0.08 mmol) in dichloromethane
(0.8 mL) was added TFA (0.2 mL). The resulting solution was stirred for 20 minutes. The
solvent was evaporated and lyophilized to give compound 15 as a white solid (17 mg, 90%).

20 'HNMR (CD;OD) 8 1.34 (m, 2H ), 1.45-1.80 (m, 9H), 1.95 (m, 1H), 2.29 (t, 2H), 2.96 (t,
3H), 3.00 (s, 3H), 3.35-3.70 (bs, 8H), 3.48 (t, 2H), 3.75 (m, 1H), 3.98 (dd, 1H), 4.20 (m, 1H),
4.50 (m, 1H), 4.69 (m, 2H), 6.78 (s, 2H), 7.12 (s, 1H), 7.42 (bs, 2H), 7.48 (m, 1H), 7.57 (m,
1H), 7.73 (m, 2H), 7.87-7.95 (m, 4H), 8.05 (s, 1H), 8.25 (bs, 1H); LC-MS (ES*) 959 (M+H)
*, 982 (M+Na)".

25
Synthesis of compound 16: See the preparation of 14 for N-succinimidyl-6-
maleimidohexanoate coupling procedure, Coupling of 12 (11 mg, 0.015 mmol) with N-
succinimidyl-6-maleimidohexanoate (7 mg, 0.022 mmol) gave 10 mg of 16 (66%).1H NMR
(CDs0OD) & 0.97 (d, 3H ), 1.01 (d, 3H), 1.31 (m, 2H), 1.56-1.75 (m, 7H), 2.28 (t, 2H), 2.97 (s,

30 3H), 3.35-3.55 (m, 8H), 3.47 {t, 2H), 3.62 (m, 1H), 3.90 (m, 1H), 4.06 (m, 1H), 4.51 (m, 1H),
4.55 (m, 2H), 6.76 (s, 2H), 6.99 (s, 1H), 7.33 (bs, 2H), 7.42 (m, 1H), 7.49 (m, 1H), 7.69 (d,
2H), 7.75 (m, 1H), 7.86 (m, 3H), 8.00 (s, 1H), 8.25 (bs, 1H); LC-MS (ES") 944 (M+H) ", 966
(M+Na)®,



01 Nj1;C 17, R = Ct 16, R = Leu En 0 Ess 14, R = LysBoc 15, R
= Lys a EDC, HOBt, CuCl2, 5% DVMF in CH2C 240- 60% b TFA, CH2A 2 98% c
Boc20 corrpound A, DMF, DI EA 57-66% e pi

98% 20% DW@%K%I@%}&%Z DI EA, N-succi,ggm dyl-6-nal ei mkio ex%h%gj?gw
60-79% 5 Synt hesi s of corrpound 1: To a solution of Fnoc-Lys(Boc)-CH
(500 ng, 1.07 ntnol) in solution of 5% DVF in THF (21 nL) were added
EDC (245 ng, 1.28 nmol), HOBt (173 ng, 1.28 mml) and
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colorless oil (286 ny, CD30D
1. 45-1. 53111 Eh304m) 2H1 356- E(a)(bm*)H) 1480 m) 329|)(rn 1RYD3.96 (dd, 1H), 4.20 (m,

2008/ 103 [ US 43 2
oh o 7 3 % ?ﬁ{;ﬁ%g? %&ﬁ)%(sfzg@ 463(3 g%ﬁﬁ%&%ﬁz’%n ‘hﬁgo&;d
(d, 2H); (b, CHYS. ?EG“L)ZH) F46 (MY, BQ?Idl*Q]fB@YOK Mﬂﬁ)l) 8%%?:)30111}3'5[1(’51\@03?
conpoun @t| on o or genera coupl i ng
procedur%s% (ﬁ@uprqllqdbgﬁ moc- Leu-OH (500 ng, 1.42 mml) with
tertyButyl -4-am no benzoate (328 ng, 1.70 mml) gave 335 ny of
2(44% BXIA My € ©D30D) 30.95 (t, 6H), 1.58 (s, 9H), 1.55- 1.80 (m
3H), 4.2Z7(m IH, 4.28 (m 1H, 4.40 (m 2H), 7.35 (m 4H), 7.65 (m
4H), 7.78 (d, 2H), 7.90 (d, 2H). 1p<Synthesis of compound 3:~See the
prepar ati on 1‘3"{ or g %{ EDC couphd ng pr ocedure Couplyi e of
Fnoc-Git - O—l rrrml Yot th 2 ei t - Bupy| o¢-ami n éﬁ?@fﬂ“&c (120
ng 0. 62 4orrg of 3(6% 114 (y@ ) @(5 831,58 (m
.71 (m 1H), 1.82 (n -- “3{ g8 (mo 1H), 3.19 (m
1H),421(m1H) 428(m1H) 438(1‘H2H),Z> ~7.39 gm 3H),
7.49 (m 2H), 7'56786(m 5H), 7.89 (m 2H); LC (ES'), 573 15
(MrH) +, 595 (M+Na)+ 611 (MrKr. Synthesis of conpoyndpidiidicko a
solution of 1 (280 ng, 0.44 mmol) in dichloronetha ez(é R/\/Q

3. TFA

o]
,/‘N’IL N 0 HN[/‘
N H 0
H,C m’N }—(_OH
HN 7—{ »—NH
o]
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15  Synthesis of compound 3: To compound 1 (50 mg, 0.079 mmol) in DMF (2 ml.) was added
2 (49 mg, 0.085 mmol) and HATU (33 mg, 0.086 mmol) followed by adding DIPEA (45 uL)
and the reaction mixture was stirred for 4 hrs at room temperature, The solvent was removed
under vacuo and the product was purified by Prep HPLC (SymmetrPrep C18, 7um, 19 x 150
mm column), eluted at 10 mi/min (0.01% TFA in water/ acetonitrile) with a gradient: 10%

20  acetonitrile in 5 min, 10% to 50% acetonitrile in 15 min, maintaining 50% acetonitrile in 5

min, 50% to 100% acetonitrile in 5 min, to give 3 (47 mg, 60%). MS: (M+H)* 1003.



m.) was added TFA (2 nL). The resulting solution was stirred for 20
m nutes. The solvent was evaporated in yam The residue (260 ng, 98%

d th ficat 20for th t st
(CosoDy s opBthas E B e T Th e 2,00 (t, 2nytChuphishs ke’
2H), 4.45 (m 2H), 730(m ‘o1, 7.38%(m 2H), 7.68 (m 4H), 7.80 (d,

2H), 7.98 (d, 2H). Synthesis of conpound 5: To a solution of 4 (214
0.44 mol) in DV (5 nL) were added diisopropyl et hyl am ne (153

ny,

L, O.88 1), .Boc20 4 0.6 room atyre. The
Pt o o SiRests ot Cawpawd 7 i dna T D oGRh A 3 PEREGAL i yrgttea
residue wag s%ip’pa‘ridﬁfé iRYME D mpPy aﬁahatdamﬁmlﬁb@lé Qargétm%d(f@n]muiﬁdit 55%s a
Wmtesolld( , 7099 . 11-1 NWR (CD30D) 8 &1 Hzf 1.45-1.50
(m 4H) tfcgg:le(m?dl:g:f_bvas g‘eggltzmd wgh.ﬁhethgl gl}m(aﬁg ugq)fm e ggyct(s p vgm)mt 7 35
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(MH—I— Bo nt hesi s npound’ 6:
pr epar atadditiopfof 4 (2pmgt %925 mooYlin @ME&Q mbbartdtw @h UM d&l@d@ﬁcmn mixture
Depr ot ect n %
resi due wassnhrgjéap2 %?51 n?c’?lg?r&% ampurll): |ca? |d(])e{r:?t % é‘g’?mu‘%}g&h‘*
LC- M5 ( ESdotiod doxtuMAs stirred W02 0&HIHI362IFHCTT Mﬁ&@@&d&@ﬁﬁﬁn&ﬁﬁs indicated

Synthesis of co . .See the preparation or tert- Y.
Ster adpiBRbER B Tr dcudtpRditens sraart titor FBLE A5 et Bep S Ton
gavelgl7 mox 040 fikn@B¥mn) Té16tedl 610HPMINA®. U HEUFAVIA RO adetonttARY with a

purification for the next step. 5 Synthesis of compound 8: To a
sol ut i orgradiento e acrtenatrilecin ppaitn 07 el erieies ndd mig, BaigiaiRing:0%ay

as descr 4 I I

(1 ine) epdioln AR Cop hEERRLf il Kol I3 e i e V8
M., 0.168&% nol) and HATU (12 ng, 0.032 nmol) at roomtenperature. The
m'xture t hus obtained was stirred for 10 2 hours. The sol vent was
evagl%{azﬁ { residue was purified by sem -preparati ve HPLC to
giv . ound as a white solid (25 ng, 66%. HNI\/R(CDBOD)
8 1.40 (s, 9H), 1.45-1.50 (m 4H), 1.80 (m 2H), 2.93 (s EQ' 3.03
(t, 2H, 3.10-3.60 (m 8H), 3. N, 1H), 4.05 (m 1H), gﬁ {m 2H),
4. 40 (m 4H), 4.52 (m 1H), 6.98.(s, 1H, 7.27-7.50 (m

7.63-7.77 (m 7H), 7.84 (m 3H), V.99 (s, 1H), 8.25 (bs, 1H|; LC MS
EDCHOBtCuCl

(ES") 1088 (Mrl-ip,m—tz Ho:
. HO - N\n/-\NH
NH )
\rr\Fmoc Xop/ @] Fmoc
© 1

tert-butyl 4-aminobenzoate

Fmoc Citruline

20  Synthesis of compound 1: 1.5 grams (3.77 mMol) of Fmoc-citruline were dissolved in 3
mL of DMF in a round bottom flask to which was added 0.87 grams (4.5 mMol) of EDC,
0.61 grams (4.5 mMol) of HOBt, 6 mL of DCM were then added followed by the addition
0.88 grams (4.5 mMol) of s-butyl-4-aminobenzoate and a catalytic amount of copper
chloride. The reaction mixture was allowed to stir overnight The solvents were evaporated

25  and the crude product purified over silica gel with 5 to 10 % MeOH in DCM to give 2 grams
of 1in 92 % yield. M*! =574



15 Synthesis of conpound 9: See the preparation of 8 for HATU
coupling procedure. Coupling of 6 (13 ng, 0.027 mml) with 25 (20 ng,

0. 027mmol ) of 9 (57%.111 NVR (CD30D) 60. 86
1.45-1.70 ?’%%Mzwgg? (s, 3H" 3. oa 50 (m 8H), #?(%ﬁwfﬁf“”
3.80 (m 1H), 4.07 (m 1H), 4.20-4.4 [?m 6H), 6.76 (s 1H),
7.13-7.30 (m 8H), 7.51- 207.72 (m 10H), 7.86 (s, 11-1), 8.15 (bs,
1H); LCGMs (ES') 973 (MrH)+. Synthesis of conpound 10: See
preparation of 8 for HATU coupling procedure. Cou )
0. 053 nmol) wi 261\(39 ng, 0.053 19
Synt hesi s of ound 11: To a so
DVF (1 nmL) wa ed\pi peridipe (
solution was s e /1 hour. The sg
resi due was H@ashed gut in etherH@nd fi IHered (18 ng,ef8% . The
conmpound was used wi tAbut further purifik@tion. LG MS (ES') 866
(M+H) +, 888 (M+rNa). 30 Synthesis of conmpound 12: See the preparation
of 11 for general ZEnoc deprotection rocedure. Deprotection of 9 (17
mg, 0.016 mmol) gawe 14 ng of 12 (98% . The rgsd d&h was used wit hout
further purifi @ on\for t he next
2008/ 103693PCT. @ 81054362 107N(j$yn¢t_;|he5| of
preparation of, 2 oy gens ;
Depr ot ecti on of 10 (26 _@n 036 nmol ) 28 ng of ;g ': The
resi due was used wi thodl further purification for _the fhext step 5
Synt hesi s of conmpound.14: To a solution of 11 (18 ng, 0.021 nmtnol) in
20% DVF i n dichl oroma? hane (1 nmL) were added diisopropyl et hyl am ne
(11 pL, 0.63 mml) and Nsucci ni m dyl-6-nmal ei m doh¢xanoate (10 ng,
0.031 nmol ) at roomtenperature. The m xture thus|dbtai ned was
stirred for 2 hours. The solvent was evaporated apd the residue was
10 purified by sem -preparative HPLC to give conpound 14 as a white
solid (19 nmg, 79% . 1H NMR (CD30D) 8 1.32 (m YINL. 42 (s, 9H
1.45-1.80 (m 8H), 1.78 (m 1H), 1.85 (m lH), {
3H), 3.05 (t, 3H), 3.35-3.70 (bs, 8H), 3.47
3.90 (m 1H), 4.05 (m 1H), 4.44 (m 2H)
6.96 (s, 1H), 7.31 (bs, 2H), 7.42 (m llj.)\l,\)i 46 (MJ1IR~Z71 (m
3H), 7.86 (m 3H), 7.99 (s, 1H), 8.25 (bs, 1H); LG M 15 (ES) 1059
(MrH) 4, 1082 (MrNa)t Synthesis of conpound 15: T6 a solution of 14
(19 ng, 0. 08 rrm)l) in dichloronethane (0.8 nL) was added TEA (0.2
.0 {n;foq) I
was evapgrn ate ed ?%ﬁ\?l?lzdégét(%&gl ve C%M\g%%émee%a@%g ﬁv:%ﬁtg}qé%&l%
(17 rdy, selfpn f@GOminutkivThé GHBGDWa8 e\lapemw(dmnd 2hd rpsulting4slt B v80 dfingd ugldy

g-b25 ( mhléggaﬁgng%héwS %g%d}gg? %ep%g“? ag%l_\!)e vga%(l‘%igte(i hgﬁﬁ) ni%(()g'(?:?| r%lﬂéﬁof

4. 50 ( m4 ihHp,mi4oBOMBIn tithhresefice/d 163 mgAB)69 mMdR of EDC]fbb 2 haurd Z'he kslyent

2H), 7.48 ( 7. 57 1H), 7.73,. 2,
5 05 ( 5. wap sy bpogatskantiyBE cryly poifles peer( i Bt MAYHE PT S By M s
518
10 40 mg (0.27 mMol) of 5 was reacted overnight with 160 mg (0.81 mMol) of commercially

onof8(25®g )in
8 1 pmol ). Thé"resultlng

available 4-methylpiperazine carbonylchloride hydrochloride in 17 mL of DCM with 1.7 mL
of allylalcohol and 214 pL pyridine. The aolvent was evaporated and the crude compound
was purified over silica with 5% MeOH/DCM as eluent to give 70 mg (40 % yield) of 6. M*!
= (45.

15



Synt hesi s of conpound 16: See the preparation of 14 for
N- succi ni m dyl 6- mal ei m dohexanoat e coupling procedure. Coupling of

12 (11 ny, ) with Nsuccinimdyl-6-naleimdoh ,
0. 022 nmol gave %9 of 16 (66%) . 1?1 NMR ( CD30D) 80.35 E@B@ﬁg{%m}
1.01 (d, 3H), 131(m 2H), 1.56- m 7H), 2.28 (t, 2H), 2.97 (s,
303H), 3.35-3.55 (m 8H), 3.47 (t, 2H), 3.62 (m 1H), 3.90 (m 1H),

4.06 (m 3ﬂ1ﬂ)g (0056 @Mat) ofifHyas teatd vith Sk 1 8. TFA-DEM Ri)S, mﬁu@g Tts, soliit,
7 3 3 ( b ol apgllgéeﬁ Sg%e L(eglglfnﬁ_ﬁalt% gvngdl(wg?sbvei%ht 1&%&1“;55% Ix%)uu% qu 544

(I\/H-i)+ z&ﬁﬁlséd\ﬁl\ﬂénextm&ZOOBI 103693PCT/ US2008/ 054362 108 Synt hesi s of
conpound 17: See the preparation of 14 for N-succinimdyl-6-

mal ei m dohexanoat e coupli_ng procedure. Coupling of 13 (28 ng, 0.035
mmol ) with Nsuccinimdyl-: 2ei m dohexanoate (16 Nk 053 mmol )
gave 24 ng of 17 (60% . 1H,NVR 5(CD30D) 8 1.34 (m % ), 1.55-1.68 (m
6H), 1.68-190 (m 2H), 2.29)t, 2H), 3.00 (s, 3H), 2-3.30 (m 2H),
3.35-3.70 (bs, 8H), 348(t H, 3.70 (m 1H), S%Ed 1H), 4.20
(m 1H), 4.50 (m 1H) 4. 6% m 2H) 671&\(3 2H) |If (s, 1H), 7.41

(bs, 2H), 7.47 (m , (d, Ejnoc4|—|)
7.90 (d, 2H) 215 bs C- (MF|—|)+
1010 (MFNa)+. MPLE 9 OThurpO 0 HN E| tryO

5
\

Synthesis of compound 8: 66 mg (0.11 mMol) of the 1 was converted to 8 by stirring with
3 mL of 1:2 TFA:DCM for 20 minutes. The solvents were evaporated and the acid dried
under high vacuum, M*' = 517.8, M= 540

O#NH
HN
O, NH2 i% \
’I C[\‘__. H Fmoc
L /N\) 7 N % 3 \‘(\H
Fmoc ! (\Nj\o N)—*qu
x'(©/ jl/\ /N\) Q@ HN °
9
l Piperidine-DMF
OsNHz
HN
O Cly }‘
i N NH»
3.0 foal
(o 7 N
/N\) O HN ©
10 10

Synthesis of compound 10: 0.065 mmol of 8 and 44.7 mg (0.065 mMol) of BOP was added
as a solution in 2 mL of anhydrous DMF to flask containing 0.054 mMol of 7 (MED-2477),
DIPEA (93 uL, 0.54 mMol) was then added and stirred for 1 hour. The solvent was

15  evaporated and the crude mixture purified by reverse phase prep HPLC. To give 48 mg of 9
(as its TFA salt 77 % yield) after purification. M1 =1043. 16 mg (0.015 mMol) of 9 was



15 Synthesis of conpound 3: To conpound 1 (50 ng, 0.079 mmol) in DWF
(2 nL) was added 2 (49 ng, 0.085 mmmol) and HATU (33 ng, 0.086 nmol)

fol | owed b%oazqﬁuffﬂ%sv | PEA (45 uL) and the reaction m xt ?&/%@308%13@ ed
for 4 lu-s at  roomtenperature. The vent was renoved under vacuo

and the product was purified by Prep LC (SymmetrPrep C18, 7um 19 x
150 mm columm), eluted at 10 mM/mn (001% TFA in water/ acetonitrile)
wi t h a greatkidenith 1 0%6f20& edlatmint afipiperidine th DME foit 004rtirmtS0Theamétconwas i | e

in 15 mn, nmajntaining.50%.acetonitrile in 5 m. 50% 100%

cet ont 1P e o8 (o B REEAGRY ih pEing il 2P e PROISY 10 s
2008/ 1036 23Radé U2 0R8DAA62= 809 Synt hesi s of conpound 5: A sol ution
of 3 (15 ng, 0.014 mmol) in DVF (2nlL) was treated with 5% piperidine
in DM (2 nmL) and the reaction mxture wad Miered for 10 min at 25C.
The crude product was precipitated with digthyl ether and used for
the next step without 5 further purificati on.\\;ge crude product was
di ssolved in DVF (3 nl) ff% | owed by the additiog of 4 (25 ng, 0.025
mmol) in DM (2 ) afiey D (20 uL). The redctixQn m xture was
stirred for 2 hrs at 3 gnperature. TEA.WA ad®&d to the reaction
m xture and the reagcti i i atc room tenperature for
45 mn to yiel d.cofpourd ; B anal ytical HPLC. Crude
product was pufif edoby Pre peti Prep C18, 71.tm 1019 x
150 nm col um)n uted at I mMN .01% TEA in water/acetonitrile)
with a gradient: 10% acetonitrile in 5 mn, 10%to 50% acetonitrile
in 15 mn, maintaining 50%acetgpitrile in 5 mn, 50%to 100%
acetonitrile in 5 mn, to obtain 5 (3 ng, 94%9. Ms: (MH)+ 889. 15
EXAMPLE 10 ter t-butyl 4-a m nobenzoateFnoc Citru |inel 20

Synt hesis of compound 1: 1.5 grans (3.77 mvbl) of Fnoc-citruline were
dissolved in 3 mM. of DVF in a f K . [ was added
0.87 grams (4.5 mvbl) of EDC, 0 @%Cﬁﬁ@‘“?ﬂ@@%@?‘?%&l@? 6 m of
DCM were then added foll owed byythe addition 0.88 granms (4 5 mwl) of
t - butyl - 4- am nobenzoate and a cat al ybi cNagount of copper chloride.
The reaction m xture was allowed to Stfr overni ght The solvents were
evaporated 25 and the crude product ptiN~fied over silica gel with 5

to 10 % MeOH in DCMto give 2 grans of 1\n 92 %yield. %}?\_574
Cl <
N H 2 N
E N N
. \Q\‘(\H 0
X °

11
5
Synthesis of compound 11: The 0.015 mMol of 10 prepared above was reacted with 11 mg
(0.035 mMol) of commercially available N-succinimidyl 6-maleimidohexanoate in 1.5 mL of
anhydrous DMF and 10 pL of DIPEA for 1 hour. The solvents was evaporated the crude
purified by Reverse phase HPLC to give 10.7 mg of 11 (as its TFA salt, 63 % yield). M*! =
10 1014

EXAMPLE 11: Conjugation of Drug-Linker Molecules to Antibodies
For amino acid and peptide linkers: This example describes reaction conditions and
methodologies for conjugating a drug-linker molecule of the invention (optionally including

15  other groups, such as spacers, reactive functional groups and the like) to an antibody as a



WD 2008/ 103693PCT/ US2008/ 054362 110 6 7 Synt hesis of conpound
7: 210 ng (O. 63 mbl) of 2 was treated with an HBr-ethyl acetate 5
solution f tes. The sol vent was evaporated an | ng
salt 3 vvasw(?rl ed uér%(gj hi gh vacuum T? 0. 63 mmol of Sd%é{ggsazp@@gg%%ve
was reacted with 210 ng (0.69 mvwbl) of 4 in 10 nL of DMF in the
presence of 133 ngy (0 69 mwl) of EDC for 2 hours. The sol vent was
evapor at eigetinglageng X' Ttie cqnditichns entl mvtéodﬁwgwme infandgd (oebelGOmMpigryofnlb

47. 6% | ] _
bver nf onttaepriebibe O ol Gptbaliiie S ikl SR rodies are
4- et hylmops&nazhmt carbonyl chl ori de hydrochloride in 17 nL of DCM
wth 1.7 nL al | yl akohol I L ridi ne. The aol vent was
evapor at ed an %R U&?tt?a‘énfeﬂs#;%ﬁﬁg]’ee\é@e% Psed an gmductioniof Feqigl geops
MeOH PCMoage £itin6 thlcﬁl/gﬁ'1éﬁ%tlgrpoﬂgsu(e%%%ﬁé'aﬁhﬁﬁdﬁﬁh@ 1%0510%15 follM2d by
2008/ 103693PCT/ US2008/054362 111 35 ny ( was treat ed
Wi t h Snireagtionof thpmlmugler le@uh\wht8@§ctlma1§m¢fesipumgltlekha@9 eptibedy dnd
the resyld doﬂ_fbﬁﬁt@h tyad bffft eqéﬂaﬁgedqxt%rmim DhodpRAE bufth: Pl ¥ BCHMThint 50744

and used e nex
Na(l, 2mM DTPA pH 8 O and concentrated to 5-10 mg/ml. Thiolation was achieved

through addition of 2-iminothiolane to the antibody. The amount of 2-iminothiolane to be

10 added was determined in preliminary experiments and varies from antibody to antibody. In
the preliminary experiments, a titration of increasing amounts of 2-iminothiolane was added
to the antibody, and following incubation with the antibody for one hour at room temperature,
the antibody was desalted into 50mM HEPES buffer pH 6.0 using a Sephadex G-25 column
and the number of thiol groups introduced determined rapidly by reaction with

15  dithiodipyridine (DTDP). Reaction of thiol groups with DTDP resulted in liberation of
thiopyridine which was monitored at 324nm, Samples at a protein concentration of 0.5-1.0
mg/mi were used. The absorbance at 280nm was used to accurately determine the
concentration of protein in the samples, and then an aliquot of each sample (0.9ml) was
incubated with 0.1 ml DTDP (5SmM stock solution in ethanol) for 10 minutes at room

20  temperature. Blank samples of buffer alone plus DTDP were also incubated alongside, After
10 minutes, absorbance at 324nm was measured and the number of thiols present quantitated
using an extinction coefficient for thiopyridine of 19800M™.

Typically a thiolation level of three thiol groups per antibody is desired. For example,

with one particular antibody this was achieved through adding a 15 fold molar excess of 2-

25  iminothiolane followed by incubation at room temperature for 1 hour. Antibody to be
conjugated was therefore incubated with 2-iminothiolane at the desired molar ratio and then
desalted into conjugation buffer (50mM HEPES buffer pH 6.0 containing 5mM glycine,
0.5% povidone (10k) and 2mM DTPA). The thiolated material was maintained on ice whilst
the number of thiols introduced was quantitated as described above.

30 After verification of the number of thiols introduced, the drug-linker molecule
containing an active maleimide group was added at a 3-fold molar excess per thiol, The
conjugation reaction was carried out in conjugation buffer also containing a final

concentration of 5% DMSO (or a suitable alternative solvent). Commonly, the drug-linker



518 X Synthesis of conpound 8. 66 ng (0.11 mwl) of the 1 was
converted to 8 by stirring with 3 nL of 1:2 TFA DCM f or 20 m nut es.

The sol ven Mfﬁns yaporated and the acid dried under hj %@1}4 )
= 517.8, MrNa = 540 Pip eridine-DMF [}4P10 Synthesis of corrpoun 598

0.065 mml of 8 and 44.7 ng (0.065 mwbl) of BOP was added as a
solution in 2 tnL of anhydrous DM to flask containing 0.054 mvbl of
7 ( MED- 2s19cK soltiop@As (88plvad, in008% duneshyl swkisxidd elferaddition wrratibedyy theatoichr

o SRR e R SHARONALE G R0S, Wy LR, 8 B bl ed.
by reverse ase alt
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2008/ 103693PCT/.US 12 tre ted with 5% sol ution
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the splid resfuen jﬁg@t&c}emlbﬂmemmm%cﬂm Ylanfé RN ho{m%m@ﬂ

10 was dried under vacuum W = 821 5 Synthesis of conpound 1

The 0. 01Epliowting @F“bftlmb?héyb%ﬁcé@ll HFoves srabifvged ane fltgyed thraughi? (n@mwsgel
L 5 n T B T R P s e o Ry S AR
sol vent smwasdse(iamogm eth het}mutlcdldsng)ma ¢richuiopyrhRenatvgaphplasdepRicGlt o
9,1 10 ot L RTER DL T AT R
| 10 50mM NaCl and 0.5% povidone (10k). Chromatography was carried out at a linear flow rate
of 28 cm/h. Fractions containing conjugate were collected, pooled and concentrated.
Alternatively purification can be achieved through ion-exchange chromatography.
Conditions vary from antibody to antibody and need to be optimized in each case. For
example, antibody-drug conjugate reaction mix was applied to an SP-Sepharose column pre-
15  equilibrated in 50mM HEPES, SmM glycine, 0.5% povidone (10k), pH 5.5. The antibody
conjugate was eluted using a gradient of 0-1M NaCl in equilibration buffer at pH 5.5.
Relevant fractions containing the conjugate were pooled and dialyzed against formulation
buffer (with 50mM HEPES buffer pH 7.2 containing SmM glycine, 100 mM NaCl and 0.5%
povidone (10k),
20
EXAMPLE 12: In Vivo Study
786-0 (ATCC Accession No. CRL-1932) cells were expanded in vitro using standard
laboratory procedures. Male CB17.SCID mice (Taconic, Hudson, NY) between 6-8 weeks of
age were implanted subcutaneously in the right flank with 2.5 million 786-0O in 0.2 ml of
25  PBS/Matrigel (1:1) per mouse. Mice were weighed and measured for tumors three
dimensionally using an electronic caliper twice weekly after implantation. Tumor volumes
were calculated as height x width x length. Mice with tumors averaging 200 mm’ were
randomized into treatment groups. The mice were dosed intraperitoneally with PBS vehicle,
toxin-conjugated isotype control antibody or toxin-conjugated anti-CD70 HuMAb 2HS5 on
30 Day0. Each group contained 8 mice.

The following toxins were studied:



For am no acid and peptide linkers: This exanple describes reaction
condi tions and net hodol ogi es for conjugating a drug-Iinker nolecul e
of the i nv%iu%ugfggtl onal 'y including 150t her groups, {jg 54362
spacers, reactive functional groups angd the like) to an antib y as a
WD 2008/ 103693PCT/ US2008/ 054362 113 targeting agent, X4. The

condi tions and net hodol ogies are intended to be exenplary only and
non-limting. Qher approaches for conjugating drug-Iinker | ecul es
to anti bodi es are known he<£mﬂ The conj ugati on netho scri bed
herein is based on |ntmpo\w' on of free thiol groups S ant i body
tl uough reaction of\féﬂi bf /the anti body with 2-i nothtplane

foll onwed by reacti f nmol ecu eH h an active
mal ei mi de groupHs®nifially th @ %@ﬁgﬁj\ﬂt ed was buffer
exchanged into 0. 1M phosphat e but ai nhngy50mM NaCl, 2n
DTPA, pH 8.0 and concentrated to 5-10 ga Thi ol ati op-MRs achi eved
t hrough addition of 2-im nothiolane to the antlbody. he anmount of
2-imnothiolane to be 10 added wascéigicnaianed in prelimnary
experiments and varies fromantibody to antibody. In the prellnlnary
experinments, a titratign of increasing amounts of 2-ininothioffane was
added to the anti body nd faqlil owi ng incubation with the ant|ccUy for
one hour at roomtemp &, the anti body was desalted

HEPES buffer pH Sephadex G 25 col um _andt nunbej of

thiol groups ingroduced defier m ned Hapi dl y CoyINEastiomywi th 15

di t hi odi pyrl'ﬁcne\fnllj)TDP) 5 @ Nt Mw t hQDTDP resul ted
in liberation of thiopyridine wh (%Egzg%ﬁl ored-ppy 324nm Sanpl es
at a protein concentration of 0.5-1.0 ng/m were u H,The absorbance
at 280nm was used to accurately determ ne the conaggntration of

protein in the sanples, and then afomjdugaidt of each sanple (0.9nl)
was i ncubated with 0.1 m DTDP (5nM stock s tion in ethanol) for 10

m nutes at room 20 tenperature. Bl ank saﬂbihbzéf buffer al one plus

DTDP were al so i ncubated al ongsi de. After HNO, mi nutes, absorbance at
324nm was neasured and the nunber of thiol esey quanﬁ? ted using
f &k t hi opyri di ne of 198 i i

an extinction coefficie
el df three thi ggs ber  ant |
nt Pb

Typically a thiolation
desired. For exanple, G ) partiretl a
t hrough adding a 1 %C.08 25 i m not hi ol ane fol | owed
by incubation at r ¥ yne 10hour. Anti body to be

conj ygat ed was M4€er &f ore i ncubated Wi th 2-i m not hi ol ane at the
desired nolar ratio and then desalC®ghound @ conj ugati on buffer (50nmM
HEPES buffer pH 6.0 containing 50M glycine, 0.5% povidone (10k) and
2mM DTPA) . The t hi ol at edf my !

nunber of thiols |ntrodu
30Aft er verificat| 4N sfrb &
drug-1i nker iggyxﬂ\ ont ai ni cti've nal eiyige gpoup was added
at a 3-fold nol excess perd?gizﬁéiﬁﬁ i Or-gppacti on was
carried out in conjugation bufter SO ining a final
concentration of 5% DMSO (or a SUKR%@ ternative solvent).
Commonly, the drug-Iinker Oﬁmﬁb

O +Cl (;)j
O N |
K\N o 0

NH,

dy is
y this was Tachi eved

s
1

10 Compound E



WD 2008/ 103693PCT/ US2008/ 054362 114 stock solution was dissolved in
100% di net hyl sul foxide. For addition to anti body, the stock sol ution
was added o the thiolated antibody, which ha O
added to b‘?PnS@h“ﬁ nal concentratiqp to 10% or pre- ?I ?{}f{gg@%ﬁ&@
conjugation buffer containing a final concentration of 10% DVSQO,

foll owed by addition to an equal volune of thiolated antibody. 5The
conjugation reaction was incubated at roomte ure for 2 hours

wi th mxing. Follow ng incubation the reaction px was cegptrifuged
and filtered through 0.2 microneter filter. HPukifycation onj ugat e
was achi eved through chromat ography using_a S.
Conjugate can be purifie ﬂg Si ze- exc i oy ¢hr omat ograpk@ on a
Sephacryl 5200 col um %r quii i brate 50mM HEPES buffer pH 7.2

contai ni ng 5mM gl yci ne, VI NaCl—any 0. 5% povi done (10Kk).

Chr omat ogr aphy was CalfT 1@ utN a i ngar flow rate of 28 cm h.
Fracti ons cont% onj ugat K ol | ected, pooled and
concentrat ed Yernatively puri f ycation can be achi eved t hr ough

i on- exchange chromat ography. Conditions vary fromantibody to

anti body and need to be optimn zed Garo¥ehFcase. For exanpl e,

anti body-drug conjugate reaction mx was applied to an Si Sepharose
colum pre- 15 equilibr@ d i #CBOMM HEPES, 5nM gl ycOne, IE?(()jpovi done

(10k), pH 5.5. The antCD _ donj ugat e was el ut edy a i ent of

0-1M Nad in equilj Nffer at pH 5.5 Rel ¢vant fracyions
cont ai ni ng the(l)_ﬁ%I Ugate vver 2gnd di al d agai nst ©ornul ati on
buffer (with 5 HEPES buf Dery ng 5mM gl yci ne, 100 nmM

NaCl and 0.5% povi done (10k). 20 XA : In Vivo Study

786-0 (ATCC Accession No. CRL-193Z%bnf6 hlllcsc;were expanded in vitro
usi ng standard | aboratory procedures Mal e CB17. SCID mi ce (Taconi c,
Hudsen, NY) Habladeha enramipyel sheglosiag granes basedpr urelsef JanBiCampennss y-i n
t he rig )flank with 2.5 mllion 786-0 in 0.2 m of 25 PBS/ Matri gel
(1:1) per’nmouse. Mce were weighed and neasured for tunors three
di mensionally using an electronic caliper twice weekly after

i npl antation. Tunor vol umes wefablechiSoudyduednags hei ght x width x

|l ength. Mce with tunors averagi ng 200 mB8 were random zed into

venicl ] Gxiup ol ugat 0.1 S0t ype. cont T ol batDisedFoun jiole, Ah me/kg )

Cont o1 nhd—o by co -t SoiE AP, 278 o0 SOITRY gD ot 6P

2008/ 108693PLT/ UP0081087134 2. 1 IHESD 0.03
3-4 CD70.1- Cmpd A 1P SD 0.03, 0.005
5-6 CD70.1- Cmpd B IP SD 0.03, 0.005
7-8 CD70.1- Cmpd C IP SD 0.03, 0.005
9-10 CD70.1- Cmpd D IP SD 0.03, 0.005
11-12 CD70.1- Cmpd E IP SD 0.03, 0.005
13-14 CD70.1- Cmpd FIP SD 0.03, 0.005
15-16 CD70.1- Cmpd G IP SD 0.03, 0.005

10

Figures 1, 2, 5, and 6 show the mean tumor volume versus days past dosing and
Figures 3, 4, 7, and 8 show the median tumor volume versus days past dosing (0.03 pmol -
Figures 1, 3, 5, and 7; 0.005 umol - Figures 2, 4, 6, and 8). Figure 9 shows the median
percent body weigh change versus days post dosing for both 0.03 and 0.0005 umol doses.



Conpound F ..-ClO OHN-AL--"\"-- CNANHHN-C H3C-11,)Nr-t( O HNNH O O
Compound G 5Table 1 is a summary of the dosing groups based on nole

of Toxin ( A- Table 1. Study Sunmar G
%pﬁ&ﬂg&g S y Y G oW enRgdalexi n

gnol e,

10

15

20

25

| P SD Matghi ng 0.03 vol

Efficacy, based on the 0.03 umol dosage experiments, appears to be in the following
descending order Compound E > Compound F > Compound A> Compound C, Compound D

> Compound B > Compound G.

EXAMPLE 13: Cathepsin B Mediated Cleavage of Single Amino acid Linkers

A panel of single amino acid compounds, each differing with respect to amino acid
composition but of otherwise similar structure, was assayed for cathepsin B activity. The
following compounds were tested: compounds A,B,C,D,E and F. The appearance of
cathepsin B-mediated products was monitored by application to RP-HPLC with quantitation
of drug products by their absorbance at 340 nm. Compounds were incubated with cathepsin
B for various periods of time and their approximate half lives (t ;) are reported in Table 2
below. Of the compounds tested, only compound A and compound D were cleaved by

cathepsin B.

Table 2: Cathepsin B mediated cleavage of compounds with single amino acid cleavable
linkers,

Cathepsin B Approx. substrate
Compound cleavage half-life
Compound A Yes 24 hrs.
Compound B No
Compound C No
Compound D No
Compound E Yes 4 hrs.
Compound F No

Cathepsin B Enzyme Assay: A stock solution of bovine spleen cathepsin B (Sigma
product code C-6286) was prepared by dissolving lyophilized solid (6 mg at 56% protein) in
25 mM sodium acetate/1 mM EDTA pH 5.0 buffer (10 mL). Enzyme activation was
accomplished by mixing the stock solution (50 uL) with activation buffer (100 ul) comprised
of 30 mM DTT/ 15 mM EDTA, followed by incubation at room temperature for 15 minutes,
The activated cathepsin B was diluted 1:1 with a solution of 25 mM sodium acetate/ 1 mM
EDTA, pH 5.0 prior to use. To assay for drug release, cysteine modified compound (4 uL of
2.5 mM solution in DMSO) was added to 25 mM sodium acetate/ 1 mM EDTA pH 5.0 buffer
(86 uL) and activated cathepsin B (10 uL at 3.6 U/mL). Samples were incubated at 37°C for
appropriate time points and stopped with methanol (100 uL).



2 CD70.1 0.1 IP SD 0.03 3-4 CD70.1- Cmpd A IP SD 0.03, 0.005 5-6
CD70.1- Cnpd B IP SD 0.03, 0.005 7-8 CD70.1- Crpd C I P SD 0.03, 0.005

9-10 CD70.%,—0 St Pdsdes P SD 0. 03, 0.005 11-12 CD70.1- CnpGhc/dBomsinsB6P3:
0.005 13-1 118

Compounds samples (40 ul) were applied to a Waters 2795 HPLC system fitted with
a reverse phase column (Waters Nova-pak C18, 3.9 x- 150 mm column, product code
WAT086344). Sample chromatography was accomplished using a dual mobile phase system
comprised of water/0.1 % TFA (A buffer) and acetonitrile/0.1% TFA (B buffer) with a
5  gradient elution of 10-100% B buffer over 20 min at 1.0 mL/min. compounds were detected
by its absorbance at 340 nm (Azao).

Each of the patent applications, patents, publications, and other published documents
mentioned or referred to in this specification is herein incorporated by reference in its
entirety, to the same extent as if each individual patent application, patent, publication, and
other published document was specifically and individually indicated to be incorporated by
reference,

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the true spirit and
scope of the invention and the appended claims. In addition, many modifications may be
made to adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective, spirit and scope of the present invention. All such modifications are

intended to be within the scope of the claims appended hereto.



CD70.1- Cnpd PIP SD 0.03, 0.005 15-16 CD70.1- Cnpd G IP SD 0.03,

0. 005 Figures 1, 2, 5, and 6 show the nmean tunor vol une versus
days past dosing and Figures 3, 4, 7, and 8 show t he nedi an tunor

vol une versus days past dosing (0.03 Rl - Figures-1l, 3, 5 and 7;
0.005 p,mol - Figures 2, 4, 6, and 8). Figure 9 shows the nedi an
percent body wei gh change versus days !p8st dosing for both 0.03 and
0. 0005 p, nol doses. WO 2008/ 103693PCT/ US20081054362 117 Effi cacy,
based on the 0.03 gnol dosage experinents, appears to be in the -
foll owi ng descendi ng order Conpound E > Conpound F> Conpound A>
Compound C, Conpound D > Conpound B > Conpound G 5 EXAMPLE 13:

Cathepsi@wﬁqugkgyﬁgﬂgbgﬁyage of Single Am no acid Linkers A panel of

single a s, each differing with respect to am no
acid conposition but of otherwi se simlar structure, was assayed for

cat hepsi gngﬁé‘:n\élftaxi'ino-ra@?dJo%lrjiilogl\l’g r}qhectﬁﬁqu_nds were tested: conpounds

A B, C D, he "appearanceé ol Cca psi n B-nedi at ed products was
noni tored by application to RP-HELC with quantitation 10 of drug

products by their @;s,@ﬁm%_@@;%ﬁ% i_j_rB Cormpounds were incubated with
cathepsin B for vafious,Rerijody o k me and their approximate half
lives (t 1/2) are reported in Table 2 below. O the conpounds tested,
only conpound A ang, und D wér& cl eaved by cathepsin B. 15 Table
2: Cathepsin B ne&Féggggﬁﬁ%%héﬁgib%LQonpounds With single amno acid
cl eavabl e linkers. Conmpbund ° :

wherein

L' is substituted or unsubstituted alkyl, substituted or unsubstituted afyl, substituted or
unsubstituted heteroaryl or substituted or unsubstituted heteroalky! group;

misaninteger(,1,2,3,4, 5, or 6;

AA! is an amino acid selected from the group consisting of natural amino acids and
unnatural o- amino acids; |

L? is substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, unsubstituted heterocycloalkyl, substituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl; _ ‘

L is substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or substituted or
unsubstituted heterocycloalkyl;

oisOorl;

L* is a linker member selected from the group consisting of substituted alkyl,
unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted heteroalkyl and substituted

X* is 2 member selected from the group consisting of a reactive functional group, that is
an N-hydroxysuccinimide ester or a maleimide, a detectable label that is a radioactive or
fluorescent label, and a targeting agent that is an antibody or antibody fragment; and

D comprises a structure:



Cat hepsin B cl eavage Approx. substrate half-life Conpound A Yes 24
hrs. Conpound B No Conpound C No Conpound D No Conpound E Yes 4
hrs. _

120
A G
R R7
) HS H4n
R4
\ /
X E G Hﬁl
RS

wherein the ring system A is substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl or substituted or unsubstituted heterocycloaikyl;

E and G are members independently selected from H, substituted and
unsubstituted alkyl, substituted and unsubstituted heteroalkyl, a heteroatom, and a single
bond, or E and G are joined to form a ring system selected from substituted and
unsubstituted aryl, substituted and unsubstituted heteroaryl and substituted and
unsubstituted heterocycloalkyl;

X is a member selected from O, S and NR2*:

R? is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, or acyl;
| R’ is OR,
wherein R'' is H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, diphosphate, triphosphate, acyl, C(O)R'*R", C(0)OR'?,
C(O)NR'?R™?, P(O)(OR'2),, C(O)CHR'?R", SR, or SiRI*RPR™,
in which R12, R, and R* are members independently selected
from H, substituted and unsubstituted alkyl, substituted and unsubstituted
heteroalkyl and substituted and unsubstituted aryl, wherein R'? and R
together with the nitrogen or carbon atom to which they are attached are
optionally joined to form a substituted or unsubstituted heterocycloalkyl
ring system havmg from 4 to 6 members optlonally contammg two or
more heteroatoms;

R, R*, R? and R® are members independently selected from the group consisting
of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryi, substituted heterocycloalkyl,
unsubstituted heterocycloalkyl, halogen, NO,, SO;, SO,R', NRPR'S, NRlGC(O)Rls,



Compound F No Cat hepsin B Enzyne Assay:. A stock sol ution of
bovi ne spleen cathepsin B (Sigma product code C-6286) was prepared by
di ssol ving | yophilized solid (6 ng at 56% protein) in 20 25 nM sodi um
acetate/1 nM EDTA pH 5.0 buffer (10 nlL). Enzyne activation was

acconpl i shed by mxing the stock solution (50 uL) with activation
buffer (100 ul) conprised of 30 mM DT#P115 i nM EDTA, fol | owed by

i ncubation at roomtenperature for 15 mnutes. The activated

cat hepsin B lﬁtRed 15 - Bl 45 o 10tp28: t.e/
1 nmM EDTA, p\ll—l@% C%Nk“ or Otle(()é)udsil% ee)lgss% ?kr gr ugNrﬂeAI’ glg&;gwpl@éﬁ&ﬁﬂﬁ or
nmodi fi ed cor’rﬁwﬁdﬁa(f‘mm_r R 2B, R BrdrRI"Sodetiter with the cEl‘dS@)ltomm whhdhathej;f are

25 mM-sodi um gg g@é‘ﬁ t|v
cathepsin B (10 u a%pé-‘ E{[ ngﬁ%ﬁgeog Hé\sﬁelrggetmlgt%gﬂgb%l por ':/oéycf% yl
appropri ate tringém@nh@-\snafndnﬂt@épwmwsth met hanol (100 uL). VO

2008/ 103693PCT/ U820081‘8E4}§g2 118 Conpounds sanmples (40 uL) were
applied to a Waters 27 LC systemfitted with a reverse phase

col um (Waters Nova- pakisGh@ntegr from 1]15(20mn col urm product code
WAT086344). Sanple chr BB} 0Qlea h was, a dual

mobi | e phase system cogrprrés)g \‘%/a"te%?e}’ n%leil dli h?t&'étfe‘jarﬁlnd
acetonitrile/O0. 1‘Vmﬂ'd§bst(nﬁed)alkjle¢ubsnmtbdhami ﬁsx@fsﬁiﬂte&hbte@hmyl @rIbsﬁﬁxte&@nleO%
B buffer over 20 mn nds re detec b

absor bance at 340 ?rsr’ﬁb%hﬁ%z}rym“ﬂ‘mte%&%ﬂaﬁ fifpted hsterasryly ‘Ttlt't‘f%fi/?“g

pat ents, publi cat imnbstitaetheadrbaicloplihl, aﬁm&rﬁa@m%@b@mku%ﬁm or

referred to i-n thi Efi glon is herein incorporated by erence
inits entirety, ﬁ Fﬁgzq ther wi tﬁ‘? niregsy qt%FWW]élﬁléThebéﬁeéﬁ'tmhed

appl i cation, pat esfeopfistally jkﬁrtdd@dsl forancbubtingsd RuBhibshesdd ﬂeeeaseruaum%g
specrfrcally and individually indicated to_be incorporated

reference. Wil e PHEMhREE LM 4indmembers qetignalincongairipg H@dor\m(%;ﬁ

reference to the paaecatbing enbodi nents thereof, it should be
under st ood by tho§re skrl ed in the art that various changes may b

made and equival e t‘§arfﬁ‘ﬁel?é’“%%’ﬂ’rl%?thé’bprﬁeﬁtr%ﬁlﬁseﬂl‘eﬁﬁﬁﬁhpﬁafeﬁqﬂé& %Wé{

true spirit ardomePRFo a tftRopkdpyEitd; @y and the appended clains. In
addi tion, many nodifications may be made to adapt a particul ar

situation, materi gl is Chrh % - EHlaroinsd gtid yclopseny Q%Wltbhmsel@t ep or
steps, to the objecti V! is 8 Riabing g see&&rafrd%ﬁthtegﬁo Pc&%s%@ih bﬁr{agfégehon
e 0 e

Al'l such nodifications are intended to be wth he sco
cl ai ms appended her et GZides\ppifonjczstersaprgaiym s, EIkAI prgidgreteani no aci d

conmpound of the fornul g moniocalkanesulfonate esters, alkylfluorosulfonates, triflates, nonaflates,
and tresylates,
wherein at least one of R%, R*, R%, R® R"', R12 R'3 RS or R' links D to the
remainder of the compound;

or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1, wherein D has the structure: =~



0 /POor x4.44HAA1)  NA4A3)-D Ha wherein " LI is substituted or
unsubstituted al kyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl or substituted or unsubstituted

het er oal kyl group; mis an integer 0, 1, 2, 3, 4, 5, or 6; AA
is an amno acid selected fromthe grqup consi sting of natural am no
acids and unnatural a- am no acids; L2 is substituted al kyl,
unsubstituted al kyl, substituted heteroal kyl, unsubstituted

het er oal kyl, unsubstitutedghet erocycl oal kyl, substituted

het er ocycl oal I cyl, substit te Ror unsubstltuted aryl, or substituted
or unsubstituted heteroaqm B L3 is substituted or -unsubstituted
al kyl, substituted or unsu heteroal | cyl, substituted or
unsubst i t ut ed aryl, subst i unsubstituted heteroaryl, or

substituted or unsubsti®ut rocycﬁoalgyl; ois 0 or 1; L4
is a linker menber selected frdmthe g priconsi sting of substituted
al kyl, unsubstituted al kyl, subj aryl , unsubstituted aryl,
substituted heteroal kyl and suBst i 1zt ve sgser oal kyl; p is 0 or 1;

X4 is a nenber selected fromthe groupiconsisting of a reactive
functi onal gn@uF{ that is an N-hydroxysuccinimde ester or a
mal ei m de, Ef%ttabl e 1 abel that is a radioactive or fluorescent

| abel , and a ztﬁragﬁnihagsea@&ﬂtfrotﬂ‘(a,ts ikl MRP ant i body or anti body
fragment; and D co rises a structure: 120 wherein the ring
systemA is subst PPEEEY or unsubsti t ut ed aryl, substituted or

unsubsti t ut ed het @*tapy bubstituid bsﬁnshmlatﬂedculkw,raawﬁa&édtdmm]bstimted
heterocycloalké X F and G are nenbers independently sel ected
fromH, ~substeEelal SReEYE unsubstituted al kyl, substituted and

unsubst i t ut eR'heHenBalthivd or bsiiRtiRt-aabWeNalke (@RS HIBRE, wherein R® is
substituted alkyl, unsubstituted alkyl, NRng, NRgNHR'O, or OR’
in which R” and R'® are members independently selected from H, substituted and
unsubstituted alkyl and substituted and unsubstituted heteroalkyl; and
R? is H, substituted alkyl or unsubstituted lower alkyl.

3. The compound of claim I, wherein D has the structure:

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



bond, or Band G are joined to forma ring systemselected from
substituted and unsubstituted aryl, substituted and unsubstituted

het eroaryl and substituted and unsubstituted heterocycloal kyl; X is a
menber selected fromO0, S and NR23; R23 is H, substituted or
unsubstituted al kyl, substituted or uaggbsti'tut ed heteroal kyl, or
acyl; R3 is ORl1l, wherein R" is H, su ituted al kyl, unsubstituted
al kyl , substituted heteroal kyl, unsubstituted heteroal kyl,

di phosphat e, tri phrdsPRaiBstinREYbrunGlRMiHed Ribr il OLARKE, or AEIRNRARRIRS is
P(0) @ 2)2, c(0)0-1R12R13, SR12, or Si RI2R13R14, i n"which R12,
R13, and R14 &pémbasselested fromdBekdend PR .sel ected from H, substitut ed
and unsubstituted al ky|,wigspsti tuted and unsubstituted heteroal kyl

and substituted and unspbstituted aryl, wherein R12 and R13 toget her
with the nitrogen or cBr#uR apgmeambergindenendaetly ssleeted fromdh subssifused and

optional l'y joined jouf@ni 9@%& Eﬁﬂsm%%q aRd m;rggﬁggaﬁn%d nli?gg';cgﬁikyl;

het erocycl oal kyl ring system having from4 . ) , %pti onal |y
cont ai ni ng tvb 6, gesttuladios pergbsitased lower alkybior GADR”, Rhiereindk” k54 memiger
menbers | $yt0 sel ed fromthe group consisting of H,

substi tutegbgég?{g;ﬂ/]le}?ﬁtjﬂn_su s@ﬁ’ uted al kyl, substituted aryl,
unsubstituted arylnwkighstituted heteroaryl, unsubstituted heteroaryl,

substituted heterge al ' C

hal ogen, NOR, 503% 4% 1Q%ym%%%g&&kﬁfﬁf%}%%?‘r"gﬁ%’l;”%?‘i\ﬁf5R16,
OC(0) OR15, CupyuRstituteSRIkS] andRl G tuGRIGd NRLBstitatedhd¢r@iRyIN( CH3) 2, or any
adj acent pai rpz2 4 ' Lot ther with the rhon atons
fo whioh | nevt 3t B Sprited of by B oSO BEE Mg e E AR &
unsubst i dlkixgdandycl oal kyl or heterocycl oal kyl ring system having from
4 to 6 nmenberg;. wherejin is an integer from1l to .20 5 and
R16 are i ndeﬁn%agﬁf?bﬁe“gte‘*?&&?‘ésa&ﬁ‘ﬁ?ﬂe‘ Wefsﬂﬂ‘ﬁif’ﬁ Y%F@&gl’gﬁd‘effﬁ% tituted
al kyl , substituted and unsubstituted heteroal kyl, substituted and
unsubsti } ut eg. ar%IHg sgb?tli i uteﬂ and, unsubstituted heteroaryl,
substituted and URANBEFT ALY AZEB Dy cl oal kyl, and substituted and
unsubstituted peptidyl, wherein-R5 and 1216 together with the
nitrogen atomto which they ar @ ﬁg;hed are optionally joined to
forma substituted or unsubsti tygteq; hetgr ocycl oal kyl ring system
having from4 to 6 nenbers, le containijng two or nore

het er oat ons; R6 is a sing d whi chfis)\gigsher present or
absent and when present R6 and R7 arg | gired forma cycl opropyl
ring; and R7 is CH2-X1 or -CH2- joinped4dn § cycl opropyl ring with
R6, wherein X1 is a |eaving group Sel ect®d ~bmaAshe group consi sting
of hal ogen, azides, sulfonic esters, oxoniums ons, al E[I(g

per chl or at es, amoni oal kanesul fonate esters, al kylflu %)LH f onat es,
triflates, novhafelmates, and tresyl ates,

Z is a member selected from O, S and NR?

wherein
... R®is H, substituted or unsubstituted alkyl, substituted or unsubstituted . |
heteroalkyl, or acyl; T '

R* is selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl,
halogen, NO;, NRR'S, NR!$C(O)R %, OC(O)NR’R'S, OC(O)OR™, C(O)R", SR'*, ORY,
CR"=NR'®, or O(CH,),N(CHz),, where n is an integer from 1 to 20, and



., R4, Rs Rs', RIRi z, R13, RIS or - wherein at |east one of R4, K
links Dto the remai nder of the conpound; or a pharmaceutically
acceptable salt thereof. .The conpound of claim1, wherein D has the
structure: 122 wherein Z is a nenber selected fromO0, S and NR23
wher ei n R23 is H, substituted or,unsubstituted al kyl,
substituted or unsubstituted heteroal Kyl, or acyl; R is H, _
substituted or unsubstituted | ower al kyl, C(0)R8, or CO2R8, wherein
R8 is , NRNBazilast mubsR, Rt RULBIRG IR, vitsRBEséiR*Utigd o rerdRARD ale
OR9 in which RO and RI are nenbers independently selected from
H, subst FYTR%®B%and unsubstituted al kyl and substituted and
unsubstituted heteroal kyl; and R2 is H, substituted al kyl or

ituted._ | ower alkyl. .3.The conpound of claim1l, wherein D has
;J Ezuts)ts '; Iu%.tj ur gl_'he compound o>tl" claim 4, wher&n ]rspls:

wherein
R!is H, substituted or unsubstituted lower alkyl, C(O)Rs, or CO,;R®, wherein R? is
a member selected from NR°R'® and OR”,
in which
R? and R'? are members independently selected from H, substituted and
unsubstituted alkyl and substituted and unsubstituted heteroalkyl; |
R" is H, substituted or unsubstituted lower alkyl, or C(O)R®, wherein R® is a member
selected from NR°R'® and OR®,
in which
R’ and R'® are members independently selected from H, substituted and
unsubstituted alkyl and substituted and unsubstituted heteroalkyl;
R? is H, substituted or unsubstituted lower alkyl, unsubstituted heteroalkyl, cyano or
alkoxy; and

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

6. The compound of any one of claims 1-5, wherein AA! is selected from the group
consisting of: Ala, Arg, Asn, Asp, Cit, Cys, Gln, Glu, Gly, lle, Leu, Lys, Met, Phe, Pro, Ser, Thr,
Trp, Tyr, and Val.



wherein Z is a nenber selected fromO, S and NR23, wherein R23
is H substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, or acyl; 123 R is H substituted
or unsubstituted | ower alkyl, C(O)R8 or CO2R8, wherein R8 is a
menber sel ected from NRORI and OR9, ”bi"hi ch RO and Rl are
menbers i ndependently selected fromH, “Substituted and unsubstituted
al kyl and substituted and unsubstituted heteroal kyl ; 121" is H,

substituted OThewBmpREkdictUlalsl 6] Wh¥Rsin Ahki/s' seleftéd ﬁéﬁk%ﬂﬁ%ﬁhﬂlg%@ CitSGR,
menber selected from NRORI and OR9, in which and Rl “ar

menbers F¥@Peifdent |y sel ected fromH, substituted and unsubstituted
al kyl and substituted and unsubstituted heteroal kyl ; R2 is H,

substituted or unsubstituted | ower al kyl, unsubstituted he }eroasl kyl s
cyano or 3-al kol compungef claisn py angeEelpimist! i whereiirss IRssitone of R R"oRieR ™, R

al kyl OrorlH‘SHKlétD kqﬁ@@nﬁ%@g&%%woﬁlﬂhe conpound of claim1l wherein
Dis ROLM wherein

9. The compound of any one of claims 1-8, wherein m is not 0 and L' is a self- immolative
~ linker.
10.  The compound of any one of claims 1-9, wherein L* is present and is a self- immolative

linker.

11.  The compound of any one of claims 1-8, wherein L? is present and -L>-NH- is selected

from

AN

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

wherein



Z is a menber selected fromO, S and NR23 wherein R23 is H,
substituted or unsubstituted alkyl, substituted or unsubstituted

het er oal kyl, or acyl; R32 is selected fromH, substituted or
unsubstituted al kyl, substituted or unsubsti tuted aryl, substituted
or unsubstituted heteroaryl, substi tuts unsubsti t ut ed

het erocycl oal kyl , hal ogen, N02 NRNegor 0) NR K OC(C) OR15, C(0)R' 5,
SR15, OR15, CRI5-NR16, or 0(CI—|2)"N(CI—|3)2 where n is an integer from
1 to 20, and 124 N%[sl—l Eﬂbsiltu{eHJ]oﬁuﬁh&tlt@&lkﬁkﬁbstlﬂ&ed &astubenetedf

R5, R16, or %I?i lis D to the remainder of the conpound. 5. The
conpound &#° y’l%aﬁy wherein Dis: wherein R is H,
substituted or unsubstituted Iower aI kyI C(0)R8, or CO2R38, wherein
R8 is a nmb selectdfro ]21 OR9, in which R9 and R
are menbers iNGEYERYE t°f9la ni W“‘f I‘IOFHIﬁISSUbStItUt ed and
unsubstituted al kyl and substituted and_ unsubstituted heteroal kyl;

is H substituted or unsubstituted | cwer al kyl, or C(0)R8, wherein R8

is a menber. selected fromNR912.1 OR9, in which R9 and R
are nenbers independently sel ected m H, substituted and
unsubstituted al kyl and substi tuge nd unsubstituted heteroal kyl;
o]
13.  The compound of claim 1, wherein the compound is selected from
Q

0
Nﬁ—iOH




R2 is H substituted or unsubstituted | ower al kyl, unsubstituted
het er oal kyl, cyano or al koxy; and R21 is H, substituted or
unsubstituted | ower al kyl or unsubstituted heteroal kyl. 6. The
conpound of any one of clains 1-5, wherein AA" is selected fromthe
group consisting of: Ala, Arg, Asn, Aspy Ct, Cys, dn, Qu, Gy,
Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val. 125 7.
The conmpound of claim6, wherein AA" is selected fromthe group

consisting of Git, Gu, Lys, and Ser. 8. The ¢® nd of cl ai many
one of clains 1-7, wherein at |east one of Rel, §I e4, R55 R5', R15 or
R16 links D to the remai nder of the conpoundy ;.m d of any
one of claims 1-8, wherein mis not 0 and LINiS™ N |l ative
| i nker. 10. The conpound o r‘?§/\$one of _cl d-19, wherein®2 is
present and is a self- i ine |inke 1. The conpound of any one
of clains 1-8, wherei Pﬂh&% )f{mdo- L3-NH is selected from
HN- 54 wherein Z i\s)a_ renbery_ge ed fromO, S and NR23 wherein
Hae ™ d N

1 .
X ' H 0
@N O N H 0 HN—~-N
o O)DﬁD'NH YNH ©
e

and

wherein X' is Cl or Br.
14.  The compound of claim 13, wherein X' is C.

15.  The compound of any one of claims 1-12, wherein X* is an antibody or antibody

16. A pharmaceutical formulation comprising a compound according to any one of claims 1-

15 and a pharmaceutically acceptable carrier.

17. A compound accdrding to any of claims 1-15 for use in killing a cell-



126 R23 is H, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, or acyl. 12. The conpound
of claim 11, wherein -L3-NH is HN C 13. The conpound of claim1,
wherein the conpound is selected from HO HN Nycy NH NH O )-NH2 O

127 and 128

18.  The compound of claim 17, wherein the cell is a tumor cell.

19. A compound according to any of claims 1-15 for use in retarding or stdpping the growth

of a tumor in 2 mammalian subject-



, NO HN wherein Xl
wherein Xl
wherein X4 is an antibody or antibody fragnent.
formul ati on conprising a conpound
15 and a pharnmaceutical |y accepkegbdngeCRFITHRE -
according to any of clainms 1-15 for use in killing a cell,
Medae8X 86 -m 17, wherein the cell

conpound
st oppi ng

is C or Br.

is d.

14. The conpound of claim 13,
15. The conpound of any one of clains 1-12,

16. A pharmaceuti cal
ing to any one of clains 1-
17. A conpound

128 18.
19. A

is a tunor cell.

%%FngfRQ%H% gny of claims 1-15 for use in retarding or

t @rgﬁdm@%\ﬂﬁcaniunnr in a manmal i an subj ect,
Lonberg, Nils
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