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WD 2008/ 103693 PCT/ US2008/ 054362 CHEM CAL LI NKERS

W TH SI NGLE AM NO ACI DS AND CONJUGATES THEREOF
WOEROSFIREFERENCE TO RELATED APPLI CATI ONS 5 Thi BCT/US2008/054362

application clains priority of US Provisional Patent

Application No. 60/891,028 filed on February 21,

CERYRC L BRERS WiRINC A UND YR AR, LORG clires

i ncorporated by referencggpREQg¥eir entirety. FIELD OF
THE | NVENTI ON 10 The present invention provides
linkers with a single amno acid that attach to a drug

of use EISSHERAREN ERORUAMAPRITA LIRS * °

CYhatpiicionlcldiMe pHOMETBIIINPRAYisiHal PasntAh pification No. 60/891,028
di agnostic and therapeutic npieties. 15 BACKGROUND OF
it

filed opHee Ry 2007 Mba e 04 pdiahi is heigbnelimeshyndet 39 Br$ 4. § 119 and
1h -1 eci al | f ' in G

the diclRS aPhsD PR LRl P BB R B o,
especi ally bone marrow and nucosal toxicity, as well

as chronic cardiac _and neurol ogical toxicity. Such

hi gh toxi ci ty carntlild OF THE INVESION | ons. |

e AR oA R S PSRy B0 e
and a ligandgnelatre cleefekdda tvivwe Nésdinkgaiansof usenmforoigd grodngs and

. decrease in the_nunber and seyerit f the si :
conjuigh Pl B BHOPHUSE! BFOBLREEN Ct Bl g Oy BegtoNieandhegppenti
moietid@n- tunor cells, etc.). Another difficulty with sone

exi sting therapeutic agents is their |less than
optimal stability in plasma. Addition of functional

groups to sta%%ghgﬁgégﬁii¥§2& n:&ﬁégﬂiigigted in a
significant | : rdingly, it
| 1G5 Thérapiugic tafertd @attichlarMatsse 4hattage Spahihily @fective in cancer
conpounds whi | e mai ntaining acceptabl e therapeutic
chemefberiapy.taften eykibi acath soxgeity ighifop esneeiady bene@airgw and mucosal
.. i t 1as t. .V i . f.or ..
o UL RS RSB R AR SN QR Y i
their dpptlesionabDeveepmsitiof n@fre hultbsatattspéciiie HRrapeutioigemts, particularly
. tissues) being one of the major causes of failures in ]
antitugign agenty, hse(}eglé le iﬁqgrgr%ggrﬁéfeét’lve@@slqggglst WAPr clds and a decrease in
re R S5V, 3 HAOUBA0o P 316 508 Kol Do of on
tumorStetle pto)TyAsshaelifnsltyg with se88 Exbying HerdgepohagenGoaspamyless than

B W e N
result@Dnl Pligificaft loweking drkR8dokilit RN A WRink Al Ms H&ifABMRo identify ways
potent antitunor “and antinicrobial "activity both in
to stakilize eorapriniln wbkp exint@ninglaceapitabdd thefapputet acsivity la@alscer
Res. WD 2008/ 103693. PCT, 2008/ 054362 2 42: . 999.
(338 59 REP R SGTEST el by Paen B B e oo ey
decadbd) €hddd¥e NinGliBOMRicitly BNE NBOInREirdle actﬁs}&@@ﬂh&?@omﬁag on normal
2821 (198211)? with the sequence preference o -

tissueg) hRATNE, majed caiseqipfNalnay imcangeidheipRy: | Beresxample. NG-1065
and th%%'o!:ﬁrﬁgfcﬁfs a}e%o%}n'tg%% %5(&ng¥ pio{e%t cytotoxins.

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

and antimicrobial activity both in vitro and in experimental animals (Li er al., Cancer Res.
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CPlI left-hand unit present in the nolecule (Hurley et

al ., Science 226: 843 (1984)). Despite 5 its potent
w@e@shewaxl antitunor activity, CC 1065 cannot PET/USHAS/054362

i n humans because it causes2 del ayed death in

experinmental aninmals. Many anal ogues and derivatives

2: o9} ST A A0S hiod iRl o o 1o acHEER eaipor rddve
(SweRbRPEAL I(€5:1cOf REFBIY b1 kf%z%ﬂi&@ﬂﬁ@&tﬂéﬁée plké?e%hce of 5
revi ened. See, for exanple, Boger Angew. Chem

d(A/GMETAEG. anEﬁagd(Az@BAA])z& and algg]eges the1l§3 ansdﬁ@ogﬁqhe étadginine by its

con il B b BLa BRER SRR Bl Y 38 050 Do

its po@8f Andarb MBSt DAE) actiOlty, X@MDES cartdoBbe RH in Nomay, Bedduse it causes
038; 5,641, 780; 5, 187 186; 5,070,092; 5,703, 080;

delayesi ¢rpth i0gxpersmenal angpalss 101, 038: and 5, 084, 468: and

DAPL SR T, AR L. B MBS BRSO RS

art. Tho mganyh (6 diensticicard oy heris dirisprapsatesfanarpaifithecdmipounds has
preparing derivatives of CC- 1065. See, for ex

l e
been reveweﬁuaﬁeqatfowamslwﬁgges@al igrs, Gham. k135 Enghas: Liag (1996);
andBé}%e‘%%a?ZEhenB 35573"78’22 )so focused on the
vel opnent o new t rapeutl c agents which are in
t egrbop at Bjovpr HdkkogKogyadpolinldBast freparerdt £ nempaldf€ (G065

bei ng, copverted t u ( ive 20 t P j
derivag sl crHpeu b ERet SRRy 4l B i i p970.092:
5,7031080! § DRROILBH49T78DNSI1H1,054;HE B WRE 46goind%59%ﬁ$@ application,
reducing toxicity, this conversion is preferably

WO 9608 neet! publishel Kiropeangfppheatiood) BY/ Y7arybt ti ssue

¢ 18 Sl by PhG RS B TS Br S RL B PG g

derivaiBBYo AT E- 1008 864, €61 &@chphy 1BS | Faens Nab5 1780 8 50;m,gisory, 813d2, 837
serum due to the presence of enzynes that degrade or

and 4342294t e t he prodrugs before the 25 prodrugs reach the
d t .
%%Le{) g&h é Sf}é\érl%sgdi g { 6991{) 1%Q1t1t| of}“ gggzg}égﬁgédu% agl:ntMév%c% are 1n
the foanoy pmdclhﬁamhﬁoemamthat atemapab(thr ofpetrnjongateisto does, (adtdre
exanp U. Patent No. 6,214, 345. This patent
therapﬁ%%%@)%ﬁl8> i iedyesgin hRpical BoFRFymate gmfé:ate%if thedr
S .
structg%.o3 b gﬂggé}% %g ﬁcgﬁbfn%%il%gﬁ, ggts §01le§ gsflon fA‘%P rabl Ocoggned to the site
of actighior marges:s puehrather than tlebarczidta@t sgstemion ndnnggcteis buee rtijowever,

even SRS eurEeP e oBet 2 e dolor, TOHLY TePReR and
serumJ HRURShE ﬁfé@erﬁle P eﬁjz%/%gs iRR Qlletl;ﬂaﬂé(&r Stivaehd d R EBlR: @
G oot et al. Chem 42, 5277 (1999 de G oot

PrOdl’@S rgdch the d@rgd S@*@emthmﬁle 1Boest’ S('Z@b@) de G oot et al.

P EMA IR S M L e

drug doﬁjligateg4See4?& exaﬁﬂ;%lj)s Hudhowoho R 18848 This Batet grodides an
Med. Chem Lett. 8, 3347 (1998). These |inkers include

aminopAYb BEYEAoNst-her spacer, el ongated el ectroni c cascade
ggatﬁé( Bleh& R Ha pRARAE! S;%Y%&t?d}ﬁ’U.SPﬂa‘i.'A th@i3 /0 96743 and US.

I mnati ons Sp cers, as W am no nocar
Pat. Appt 200308301180 b@hizll describe p-aminobenzylethers in drug dehvery agents. The
linkers described in these applications are limited to aminobenzyl ether compositions.
Other groups have also described linkers. See for example de Groot et al., J. Med.

Chem. 42, 5277 (1999); de Groot et al. J. Org. Chem. 43, 3093 (2000); de Groot et al., J.
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5 oxycarbonyl linker. Stability of cytotoxin drugs,

including in vivo stability, is still an inportant
WO s®8a03hiit needs to be addressed. | n additi oPCT/UR®08/054362
toxicity of many conpounds Irakes them | ess useful, so

conpositions that will reduce drug toxicity, such as

med. igrtorels ol B of Y HR0GoR heAls P ipedbleat o b 420,
(198 19‘»,@5\380%3& &1Q1.bBiRr & ed. Chebh et &, d8Y¥E{ 10ORE thegé linkers include

~inproved therapeutic agents for the treatnen
aminaparayh etier spadethalvngated electpanic ¢asadderand wpelezabpe spaceicaisiens,

.cytotoxins that exhibit high specificity of action
eyelispg BN GoR BRG U VB PERRCAT ISP YT 32 o benzy
oxycaf®ng! lim&rt 0 known conpounds of simlar structure. The

instant invention addresses those needs. 15 SUWARY OF
TRERbIKYPRTYtOIXTHEUST. dacdyting fvdr stabilitye Isgtiflqntigiportant issue that
- | onj t - i I
vt O RS ERES TANER, B8 SO oL MG LB Lo s vt
so corydsiiansiths vihaddueadriyaosielt gt &y the fel@latisebEM cledvable prodrug,

site of action of interest in an active formand then

are neggiedy v Egrafarey B wis of theerdypncey i thaatigthersropfianes i Bep pegst for the
i f | ' ~ -

devekh}ﬁneg'lrt %g’(%g&i tq’igrah&_ﬁtcl_a%%g% £ &hpgﬁ%pé%gﬁéaﬁ, Ridfhdmdhs in

particglab sthart uperdficily ¢potdsis thatt exdlibéd High spesiftestlyiof attanh, caduced

..unsupstituted aryl., sulstituted or 25 unsubstituted
t°X1C1Wef‘%‘F{5%Rr9Yedosﬁa§{’1‘é§{‘ Pfqy?é‘alawe IR PMRO RIS R SEpiRy sy pture.
The i3t BveRidrSadfeskdiliB8RMelds. 1, 2, 3, 4, 5, or 6; AA 1is

an amno acid selected fromthe group consisting of
natural am no acids and unnatural a-am no acids; WO
2008/ 103693 PCT{,L Ra 2 2 Aoden bstituted
al kyl , unsubst i St LUty et er oal kyl ,

UIThe BedsertUihRation edlae ol didg-ligrbetdgitdatadtvdfdre the drug and ligand are
het erocycl oal kyl , substituted heterocycl oal kyl,

linkedsthyppighadinger. oFhesq Aanivgatestaie BefeatryIotoxns guabean heuelegtivaly
. it . vl ' ' .
dehve%hstldbas te olfl%cgcgmgcﬁ{kng{e, H N an alz:ﬁ\lﬁ %&ﬁlolﬁ?ﬁttﬁén legcltqrie? [ER ree(l:laase the active

unsubstitu substi unsu

drug. het eroal kyl, 5 substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or
s s embatispendis 2 ¢ararayat of theda™¥R er ocycl oal kyl; o0 is 0

or 1; L4 is a linker nenber;

e,
x4—<|_4>;<AAl>—H—(L3>:D

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

wherein

unsubstituted heteroaryl or substituted or unsubstituted heteroalkyl group;
m is 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;
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pisOorl; 10 X4 is a nenber selected fromthe group
consi sting of protected reactive functional groups,

W@ rpPs003we: ed reactive functional groups, deteckEbis2008/054362
| abel s, and targeting agents; and D conprises a
structure: AR6 R7T 3 ~1 R4, RNRa |I 5 XEGR

5 ,wherein th e I S substi ed, ar .
b3 boebiieadtial yrd sy LT SRR A Tl v
heterd@tﬁity? Bt REd %ﬂ&% cﬁd’aﬁl%q Qbstitied stk d YRk yl, substituted or
gl
het'er ocycl oal kyl ; G are menbers |ndependently

unsubstatutedtaayl, @Ir&mmtltﬂuteél@bsnsubsmt@ttddmtroamsubst ituted al kyl,
subst | ted and unsubst.i tut ed t er.oal k .a
b o plt R SR GRSl eet A P befed hetsrontier
substituled & URs@bstitlied Sy tsﬁlﬁ@tmk@glt fdubdi e Hastdalyl! @GuBffiuted or
unsubstituted aryl, substituted and unsubstituted
unsubpdgtuteddgtojocyslodlkatlibst i t ut ed and 20 unsubsti tut ed
hg&gbgﬁzcloalkyl; Xis a nmenber selected fromO, S and
NR23; 3 is H substituted or unsubstituted al kyl,
substd linkeeeheatberinsubst i tuted heteroal kyl, or acyl; R3
is. OR', 25 wherein Rii is H substituted al kyl,
uRdt®St it uted al kyl, substituted heteroal kyl,
u
ag(i’llfpac‘}éi(e Eﬁ%&lcg@f %(51%?1'14‘ Ijoup g&&}g&%%@%&;&?g%te&éd 1@%}9@1 &fional
group@(tﬁi))fdﬂﬁiél%ﬁctSR]fﬁ];lct@ma]@rmm&m%w\@bﬂﬁo&(ﬂt@%ﬁﬁg agents and
g!/U82008/054362 5in which Rig, R13, and R14 are
RSPy epeiyent |y sel ected fromH, substituted
and unsubstituted al kyl,
unsubstituted hetey
unsubstituted aryl,
the nitrogen or car
attached are opkt-ena orn1a substi tut ed
or unsubstituted heters R*syst em havi ng
from4 to 6 nenbers, [ ; aining two or
nor e het er oat ons;

substituted and

yI and substituted and

Mierein _Rig and R13 together with
d e

wherein the ring system A 1s substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl or substituted or unsubstituted heterocycloalkyl;

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 NR23;

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(O)OR"?,

C(O)NR"R", P(O)(OR"?),, C(O)CHR'’R", SR"?, or SiR"’R""R",
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R4, RA', R5 and R5' are nenbers independently sel ected
fromthe group consisting of H, substituted al kyl,

waeoe@®eheteh: ut ed al kyl, substituted aryl, unsubskPCT/USHAS/054362

10 aryl, substituted heteradaryl, unsubstituted
heteroaryl, substituted heterocycl oal kyl,

ursutst |14 et s on o D28 e e e

O CRI5, , n
Qo) NatyS %@bgﬁﬁdﬁn%ﬁibswg% bmqtefi jit

and R5' togembemtuwdthﬁrtqrmkﬂané@mbstlattcdmldtlmsmbﬂtlcmed iyl

are attached, are J20i i tuted.or

nsubst | ¢ ut SHeTa BY 3T kel B dRERbESH R
system havi Rgidh ey Areta&a&eﬂa@%@muwe@ tB &kt § s@itituted or
integer from1l to 20; R15 and 6 are independently

selected fr @mwsﬂtyw@éﬁre@myé@aﬂmaﬂn& ﬁBSSEﬁJ% having &gt o6 |
substi t ut edn%raﬁ,l % h&%ﬁ% '(ﬁéﬂe’hat%k‘&%dﬁ ut ed

and 20 unsubs
unsubs®i't REe®’ had B oae yﬂem‘tﬁmﬁﬂéﬁeuﬁcﬁiﬂly&lﬁcwd from the group
unsubsti t ut ed heteroyﬁcloa ky and substijtuted and

uRAsEE Ofh e guiseptecdiylkyl u‘i}%lé?té}l‘ﬁd riyL gHbstiRdtEd pygetpghstituted
W {1 shlaft el hOORI gt (apgdbgtmedqi@st {9&%1 éﬁ&tmﬁé& REDEE) ey,

optlona y join orma su
unsuibstitutedthettrodyeloakyt yialogan, Isz,l&O}QS@;/R eNRHa\H INR'°C(O)R",

RO e ORS  PEOMCE SR or AR N, et ot e

p(ﬁ@ﬂg} N@HQ?%@@hy ﬁ(ﬂ]gcéM‘ Biir BF RS, RGnakd’, (6¥et@h Svith the carbon
J ol ne forma cyclopropyl ring; and R7is CH2- Xi

- @4ams tp Mh‘lﬁédhﬁ}’l a@@ﬁ@ChﬁﬂcM@ mlogyto foimg substitutRé or mwbmtmed
X1 t f R4,
ror 153 e R o1 sy G R fro sSSP

remai nder ofyhkhRey compound; or a pharmaceutically
acceptabl e salt thereof. Any of these conpounds can be
used as, or nus@dingeger Bpm 1 @rady-1i gand conj ugat es. WO

2008/103693 RPC—IHde?Z QPCSAIQ%%EQ&IHYGSC e@ﬁg ?Itr?a ngglg %llﬁggﬁuted and

aspect, the i nventi on pertal
f or nul ahdubsistuteBudityl, ﬁbmtudeatan@nﬁsubytmh&alﬁegermm,rsmaltated and
conj ugat e con‘Pound of the invention an

phar madBbsy qd;ﬂrﬂc%@&l%iﬁﬂdeanééIPFqbéPt“tqdrPeéftrP?fP/l gubstituted and
furt hehﬁﬁfﬁm ed HePSod kg |,9Rd el%sglaitﬁgaﬁoouﬂgﬁm@&éd E%ptldyl,

usi ng t he COﬂJ|l ugat e oun S O I nventi on
exanp! ejhetelreR{randit' mgembnwutﬂeﬂse witrogdrhodmad whidhl theyara

I, f th t
s adnfOELrES RO P RS BT DA P OiFaH
kill t h@teﬁfe‘:}y&loalk?l B gdyRfeBl hRth LMD BRI thembdle, diRibhallys

a tumor cell. In”another enbodi ment, the invention
provi dggntammtw@d)r@morﬁ@ctamtm or stopping the growth

of at R a single bond which is either present or absent and when present R® and
R’ are joined to form a cyclopropyl ring; and
R’ is CH,-X' or —CH,- joined in said cyclopropyl ring with R®, wherein
X' is a leaving group,

wherein at least one of R4, R4’, RS, RS’, R' ’Rlz, RB, 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.
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in a manmmal i an subj ect, wherein a conjugate conpound

of the invention is admnistered to 10 the subject an
W@rwane3esfficient to retard or stop growt h of PETES2008/054362

tunor. Ot her aspects, advant ages and objects of the

invention will be apparent fromreview of the

tail ed descrlp on bel ow. BRI EF. DESCRI PT THE
DE!}A tRARNEEASREH- 'ithf’ AENHY? BHE IR pé‘?(‘ﬁ%ﬂffg‘ftﬂ“\?!eg\lm%‘tlons' Such
formu@é[ﬂ%‘iﬂlﬁj byPRAlS cBhplilea 961ﬁ§§a@é cdYSRHIP thedih ferfiRa Caﬁ!i hed
reference to thefollowing drawings. In the
PhMﬂdeMNaQSaakpwbbﬂaﬂarence nunerals refer to like parts

R R MR AT T .

compbuhde BF teMnvdnebe! e6E€&aMpld, t}libemﬂaﬂﬁmtpamtla@ a methb@f Rilling a cell,
Detai |l ed Description, which is to be read in

whereis & 6eniagdto sompaundioh heigrevoany adiainisgaed o aefban amount
sufflc%?{o%lfl theFJeﬁS ‘In % g?ef&rrgd %{&P(h el?tt gﬁ ést FTRor c? another
medi an tunor vo nedi an’ % body wei gh ange,
embodi@RPE Clid Meention(eswdS didaythop as tetaafigg sfoppingnhd growltlvof a tumor
stud DETAI LED DESCRI PTI ON OF THE | NVENTI.ON. 2
in a magyRAian Y hiests Vel @ cqngieatacomposnd A the invepgn i mw@red to
the suB@ arpéfﬁ&ln‘?)élyf%@ eHP dyje ard oi R %p gro(&@lfl &f §1€ ?@mor
C opropapyrro ol n , ers to
c é)thmkaeptzt};x ydvah@Ead an’deﬂ@ercss d)fdhd lm/hhtm‘mwﬂl braapparehDDGH review
to 2 3 i.chl oro-5, 6-di cyano-1, 4- benzoqui none.
‘ﬁfh&qﬁééﬁidaWEP%?% §18%di i sopr opyl et hal ami ne WD 2008/ 103693
PCT/ US2008/ 054362 7 "DMDA" refers to
N, N - dlnethylethylene dlanlne "RBF" refers to a round
botton1f|a.iRIﬂ‘, ' ¢ B

" refer
B S b e ivecrosimpiis s paenty P feserved
with refeydnc8®s thy lfemadinddrwiifyd. Mathadawinys Ue reference numerals refer to
hexaf | uor ophosphat e N-oxi de The synbol "E," represents

like pays thppughautithayarious lanwes apless gheiygse spegificl” refers to

T T
followiing Deaidlad Dekyriptioxybkiok df toitezeddein ass’lﬁlatlbﬁ withrtlé &cfc&ntp@nying

| euci ne. "PABA" refers to para-am nobenzoic acid.
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

Abbreviations

“Ala,” refers to alanine.

“Boc,” refers to r-butyloxycarbonyl.

“CPL,” refers to cyclopropapyrroloindole.

“Cbz,” refers to carbobenzoxy.

“DCM?” refers to dichloromethane.

“DDQ” refers to 2,3-dichloro-5,6-dicyano-1,4-benzoquinone.
“DIPEA” refers to diisopropylethalamine
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"PEG' refers to polyethylene glycol "PMB" refers to
par a- met hoxybenzyl . "TBAF," refers to

WO 2a08atmep3y/ | ammoni um fl uoride. 15 "TBSO " ref ePGI/US2008/054362
t-butyldinmethylsilyl ether.7 "TEA" refers to
triethylamne. "TFA" refers to trifluororoacetic acid.
" EDC"

(1oE MR koo AV LRGN UIAnE AR | i e
hydr ochR g degd 20 a"ra-tﬁl-ﬁl-lgott()ﬁf g to

(2-(1H Benzotriazole-1-yl)-1,1, 3, 3-tetramet hyl uroni um
t et raf |'lYIbborfes &) N'Frl@BﬂréthyléCfrerramd@

ey PR B g TSR, PSRy Bvsricin 1
yllmettaiRek) m&e@s»tmahztﬂaﬁﬁﬁmnnrax@ﬁaorapﬁdspﬁzde oLbaam se, all

technical and scientific terns used herein generally
have Thesyabad Eeawprrgemga%@mw19alm@%V§t@aarw one

of ~ordi BB IseiférH l@% ﬁﬁﬁ‘et gﬂjﬁp@ usegﬁﬁrﬂom’ﬁu& ' on

bel ongs. ner a erei n and
the | abBME©Y i fdps Qﬁ@—ﬂdét&ﬁylh[ﬂ:t}%@omhﬂboﬁyﬂl ture,

mol ecul ar genetics, organic chem stry and nucleic acid
chemi st HPAneefers o/ iagnd v yhewotiasels- bel ow are t hose
wel I knpye 2pd ©Q, y enployed in the art. Standard
techni ques are used for nucleic acid and peptide

synt he§PABAGeanrsablpﬂra—emzry3rbanzomc agqie¢act i ons and

purifig Qn ste e d according to the
manuf ac%¢etef§fs§€88§ﬁ%8§ﬁ?8 §ol'wo 2008/ 103693
PCT/ Uszpp@nqgfg%a%paaamg B ;ygues and procedures are

general |y perforned according fo conventional nethods
i n t hETBAF, algtry tr teoasityemaoaium 8herdnces (see

gener al. Sanbr ook et %155 AR CLONING A
LABORAT Mﬁ{nﬁ%&i ° tzbdlt%lglme(tﬁ@_ fd Spri ng Harbor
Labor atpEy” Péfesso t@hﬁalﬁﬁfel ng Harbor, N Y., whichis
i ncorporated herein by reference), whi ch are provi ded

t hr oughblit” refpsy to Gifluseenvaentic aTe nonencl at ure used
h « st
N e e

hydrotihiosée)wel | known and commnly enpl oyed in the art
St andard_techni ques, or nodifications thereof

used fof BEKentiesto (%%Iflr%élé%tﬂamie drdhi dal3- éﬁtarrgrglevéuromum

tetraﬂIQr%bBﬁ'tég‘ 'therapeutic agent” is intended to nean a
conpound that, when present in a 10 therapeutically

ef f ect i'MOBADufers todﬁdﬁtduesfbalz@eﬁzpk&d ther apeutic
ef f ect For r eat | car i nomas, it
Goei s anfe s e trobabipt et GrBETRR sed gp feectabie

label.Of entering the target ceII

Definitions
Unless defined otherwise, all technical and scientific terms used herein generally have
the same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Generally, the nomenclature used herein and the laboratory procedures in
cell culture, molecular genetics, organic chemistry and nucleic acid chemistry and
hybridization described below are those well known and commonly employed in the art.
Standard techniques are used for nucleic acid and peptide synthesis. Generally, enzymatic

reactions and purification steps are performed according to the manufacturer's specifications.
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The term "cytotoxin" is intended to nean a therapeutic
agent having the desired effect of being cytotoxic to
w@2008a0368%!1 | s. Cytotoxic neans that the agent BCT/ES1088/054362
the gromh of, or 15 kills &#he cells. Exenplary

cytotoxins include, by way of exanple and not
limtatiaon, conbretastatins, duocarmycins, t

he . .
The tqepnigygsangd Rrocedyins AreagiF B PPermed AcRPId e o cRp¥entigpa} methods in

the arf £1dB}88uE QEMRAH RtSrenfdsSoe SWERIPXSbrbHE bUFEMOLECULAR CLONING:
mycotoxins, ricin and its anal ogues, calicheanycins,

A LARRATOB B IMANU 0 8d wely(tl 489 Grdil §pring Hertoe Laborptood Pregs, (zoddi Spring
t ermdrug conjugate" are. used herein . .
Harbdry . oty POl o7 aftaihee). HReH foermuides ropghont his
docurfié@k aThy 8 MehdMi@URES hdrBinG@l ltge MBbagr$ bidckdiirds nh@alytical
ponjugated‘ form but which is selectively degraded to
chemigtryaael pagasioyineietic desseibpd belpwrage thpse wal knowmgnd cemgonly
o] { sl or. I 0yt he. [t t .
crnplo B ATy, AR St Yr bRl IS o Blca' B Bt
synth&esmpaldt@dnticebbdlydes. t he characterization of tunors or
ot her nedical conditjon, for exanple, diagnosis, )
pr 8§ ek iRHaRst g 2g ol Intgredde sapn aFgmppuichi@al adep peesent ina
thera g U A b ey R RE B Sl e 0 R Lyt For
treatirgscaug aenas) itdodesgablie omt whe thempaytiveigent dioczvagebleefiaigering the
that the rate of rate of cleavage of the |inker
target,¢g ety is greater than the rate of cleavage of a
PERE kR "cDRYNY 1B ifBRLA T FRAN 8 MR Rhuti@ AL hddhPthe RVired effect
The ternms” "targeting group” and "targeting agent"” are
of beipgtenthed tosangsancls. rfoytetoyictieans thag theleertlsirests shagrowh of, or

. he .entit o) ich.it s, attache e. g, her.apeutic
kills “S;\eg‘éer%]? gﬁ“”%ﬁ%&%&"&"@“ﬁ inqiydey é¥ - |°? ?’g*’f‘%@e 8§5aﬂ%‘1 IRy,
combeRRakih b, Gubydtyeins { HEOC- CBI5 an@ir tufnd) antsbitticf Atk ycdinky, and

activated at a target tissue, for exanple a tunor.

related rempeynglat Otlr griotpxiringladgmproigxiagainin aathithanatpegpml |

. / PCT/ 4362 9 nolecule, which is

Cahc}l}{%é%gsgggj?%ﬁ?%glaggén%%ﬁébgl pepti des and pepti des.

Thée tamgpiodrgg 'gindupe tet@dn dalgs@npga@” ararsedbéretiherchangeably.

whi ch includes sacchari des, |ectins, receptors, |igand
Both yefigr to a spmppyidsthatys grlaiively waeroys taesAls wiileisHEdn B conpgated
form Bt v&fﬁgl{ ﬂ'sel‘e&'x@)pﬁéagfrﬁfeﬁqg a cHB@Ecaﬁgr act,tlﬂfe foftH Blg, €Bhditions,

I nvention, the targeting group I s an anti body of an
e.g., eamymdzo theated agthemor; inrtixe prosimitedfetmedet gells. nonocl onal

ant i body, or. npnocl| onal anti body fragnent. The term". .
= e Sk et Pt Sfber e dna b GO 250 0 s fGfaperization of
tumor§ B Bihe AnedPAIRIMd BAL fol SxargAR R0, HOYRLGH di¥a fubddKi 49 assay
two chemical noieties into a normally Stable '
of thetfpdtprsseereted byvimendedls. Vhekasehfe-considdrad i websspelc iagingstic
a entsCi:lpabl e of spontaneously separating fromthe second
Mo ety if the bond to the first noiety is cleaved. 10
Thge t@mMscldaivec habited ih ab@lectibis withteangadict Qeadv@BNmBans that the
noi ety having a detectabl e physical or chem cal )
rate Oﬁ‘faéﬁp‘@{ql@ﬂ"a%‘éf the Hipker anqighy da Breatey fhan she sate ofpleapagedoftagoeptide
- [ .1s unstable in vivo. Preferably
havmgﬁ Zghd? flﬂ%\(}lg%%rs to? hido a,pm

e group” allows for activation of the
mahk erme I'tak greing eatip” and gendetiby 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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cl eaving the marker or agent fromthe rest of the
conjugate. Operatively defined, the linker is 15
wW@e@Baomhd y cl eaved in vivo by the biol ogi cal PCT/US2008/054362
envi ronnent. The cl eavage ray come from any process
without [imtati on g enzymatic, reductive, pH,

e Prefera veabl e p is,selected so
mdect“ﬁ‘? phigh1s %‘?f}dlﬁﬁ t‘b bgt% I%%epe@é@gsraé@ ReptidesofIhg dargghing group
can al‘é@b@lﬂ nf@fonkFe@lS '\xth‘i‘cH HcluBés é’zl@@}farlﬁ&e 1dcBih g Q&ceﬁ%ri Shgand for

carci noma cells) or tissues such as at thé site

recept@fs pmlaqowhlae BSag tantdwdafrs ana doeforthe i p@errmodlment of the

currer S BEG ABE e G AL P ef o oREE D P R KR b e

preferBBIPtal o RAMEARBS Y BAMoRHEo W] bitiBbdydHFaghht am no aci d,
and are attached at their carboxyl termnus to the

| IThi &rm "\pelifHimmojnsive spacee 16fers (@] aelaﬁmgeomaéf:her@ﬁhlarn@é%h@t is
f
costlSorBaChbL by b SRS LTYRTRIR e R SO R

moleoab';o The 0P4rdimotakiee elbaealvle ahpadlcgsfappatafdasiylsepareting floihke second
bl ood streamw thin 24 hours of adm ni stratl on, nost

moiety ifdhe bails| & the fisb aoietybidiléavado, 25 The term "I i gand”
mgﬁrﬁmﬂe@ aﬁﬁtﬂlﬁelt [aheefRRGH [#e‘%lﬂl lr}{o@ﬂ %m a detectable physical
reactively associates or conplexes W ecept or

orchessmbaitpnr«ateety anti geni c determ nant, or ot her bi ndi ng

site on A tar et cell i ssue. | es of |
HbF a8 Sher el weth “?tF%U[fHéﬁP?aE‘ eragy T ot ivo,
Prefelﬁpl@"lﬁe @d'léﬁve%le RAGY afbw TR AEBIHioh RE IRAharke S Z MR Seutic agent by
fibrinolytic enzynes), biologic response
cleavmg @hef m@nkgr (Qreaggnt fromitleer esty |thg:,cor1]ugage( f@payarsvely defined, the linker is
Qi t.in r any, stinul at factors
prefe SR RSB o B RO R Bk i 1B PPagREnRl ome from any
proce$sheitieit limItagod, &1d) en@%’ﬁ’lhﬂlcl akduetlvd, fpai:tetco Prefed®B)) the cleaveable
referring to the cyc

i zation of i nker or a
groupggppalecsed Wéate?@flvatiqmdqcems @&tlletﬁiéﬂtﬂﬁoﬂlfﬁﬁéww @ﬁllC%/hWéﬂ be a site in

or neds s S BerrFORIBE sk 3 o i SRR TEE B iHpguce

actlonaﬁmﬁrEecr aclihityg $wdhecleangdmayrbasudyathtie xind ekemplambnlzgmatlcally
npl eted when at | east 90% 95% or 100% of the
Cleavqﬂb@o&fevpﬁ igclpd patpral ammoragidner PRRSIdpsEpicnaRs, that- Eﬁémlﬂxﬁenatural
amincP4¥ aHﬁ Qlteeittréc]ile‘c(‘lra% tﬁghe(glrﬁ ?{em&gxg ?@*ﬁle inRET &) 11e Qle degree of
refér to a pol ymer of acid resi ues e er
cleavagpphty ehbanaement 1anotobrpmhl)mehesmwentmL pﬂefer&dmernpbs nbcleaveable

mn aci d.r uelsa |f| i al hem'cal i et c
tinkerd iR ip St senPorBicl e clealatin Erouns s Sl e
blood WeEdm &8thiP2 N RS HE @f lld&ni‘ﬁfsﬁ‘dﬁ&ﬂ @ﬂos@ﬁie@&alﬁ? laflleRQ 5B 9and

non natural ly occurring amno acid pol yner. These
t dihernteral "digadhy cmmagsy tridecplerthat samlflb@kyybmds orhreactigelyassociates

or conRATRES seliEh Sy, ARG, dolyBREHL ok b Ry sigom o
target@BH oS0, BGinth1¢M dTRighAds ihflatie intotieoAnd Fra@mBBB fREeof (e.g., a
simlar to the 10 naturally occurring am no acids.
mononigndlraatibgdygrdiagmentytharrioRle cryings (&g e fibriprlatieprrymey). biplogic
poh 3 SEIEILE FOSENSHS WP, 0SS AIICE: SOARS i

factorg)a pomidy glorihamat and mgergomhﬁ@rﬂ‘@ﬁn&ihtﬂBereéfn no acid
|l ogs refers to conpounds that have the sagfﬁgiasi c

CREFICR cafatpRractal avise UHErIng ‘OB FHFGORRT fonker or any
portloﬁcihgeoﬂ inflicate® fheBeye AL RRR. drlfdk 1ihRer iRGUNShd MdanitMEk ARERparation
a carboxyl group,” an amino group, and an R group,
e.g., honoserine, 15 norleucine, methionine sulfoxide,
met hi oni ne net hyl sul fonium Such anal ogs have
nodi fi ed
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R groups (e.g., norleucine) or nodified peptide
backbones, but retain the sane basic chem ca
W@ 0080099 as a naturally occurring am no aci dPCTXI82008/054362
amno acid that nmay be usedoin particular is
citrulllne which is a precursor to arginine and |s
i Qrmation of urea in.the .liver
of the fﬁ 1&‘?‘%&0@@ ei%? Qg Ba“gi?etﬁ*i’aéﬁieac% ﬁ%tﬁ’i‘&és ‘Eor’f%l?letﬁQ\Y‘éleﬁ at
least @% Ul 100% ofieRe }%@dlﬁ’ét fif ®r@aq. fromthe general
chemcal structure of an am no acid, but functions in '
aThe mms p@l[ympt@ip,”t“pelaldqtéitaud %51b110yenﬁ’cam peddngtesghiangeallyi lbrein to
The rm ".unnat ur. ajmi no i S tended to
refer (bl GRMor AR K besBRehonBetetns athiy B SRE Rshadypeys in which
one oAbt AhihY 26i@GeNidie g aR AHITR iAChdlicaldaffdticked caheMdndink naturally
is further understood that the termunnatural am no
occurgg gmineccisd as wel grts! laﬁgleréﬂy B¢CUFIHRE %fﬁtneraﬁld Mm@fs agq gen-

naturai]%%cts,l}{lji]'illgj %ﬁrheaéé;% Pﬁgﬁ'&e ?ﬁ SE % Cs:‘h? ﬁ’%gl e dlgn!uﬂ%ody 7

bThe &gren ‘AGtind adfil’'t @dert @ nzﬁﬂﬂaﬂ@ oamrﬂﬁg haviynghetiablayoeduids, as well
chai ns shortened or | engthened by up to two carbgn
as amPEGGHl anglags andamie acihppimeticy ghat é‘b‘i‘%“@ﬂé}? g sEpHYttaghe
P A g Sy B T A HERe LR et by he
genetkt\kedle at vt thdse aamiq avkdsrthatrare tatqrugahﬁecbfe g.thgdroxyproline, -
enti on, acid js i formof an "

o
carbogBfgagpdeinch Qo PHAAGITE: ¢HEInRr ok o For do G Doy it have
the safife Halie cASThIRQ] s’l‘ﬁ'cglr@ &S RREAIY 8B RRRE aMfidohci, K8t an 6Ca@bh that is
group. Thus, for exanple, ah alanine side chainis
bound t@(a(])yd@pﬂenu—@;arb}p{sfl geovg, aparhimptgioupiaichan Ragrelep, &rgd homoserine,

ma ot e ted b | ockin r QURS. .
norleS Rt o P e Rt PP AL SHBie{Pes paye moditea
R gro@psAe &G tndribi@nd)dr Qﬂdﬂhﬁdéi?) fid @PackBbMR, Bitirekal th@ sdePbdsitechemical

from WD 2008/ 103693 P 52008/ 054362 11 undesired
structyig ¢ gingsalhrrFceaMSIEning edd d (ne agninthecid (hat ey bs ugrd ig particular
.. drug- i e
is cit 129,&1{11%1?%% nﬁrgﬂ.{ E&Q(t) G lllltl fuﬁ R gllng)tl Zisrfﬁ éﬂk 1%%(}%%}1 cqf &rga in the
liver. réamineedidamhinggtics @ﬁai;sltet:hmmfco&mhhmh& tafve hheudnu:ghat is

conj ugate by chem _cal or other conditions that

differeg fosm W&eperalaféﬁrré% stryctute gy gminorgedd. lup Bietignsgp guprnner

81m11a§ % L abbe }'Q)%Clhli']}lg xidP! Pheelh Ofn 'ﬁﬁaﬁ’%{ulno E&QV\@S RtehBed to
he art o chem stry. Exenplary ocki ng

represgntctlhp sDI' atretawdbt;rmbaltfoan ef thettwentyinhealtyogccuhringrangem acids

. 1 N0 aci and | or.i de.
deseribg B, T Py Bpdfuos TESK oG FHR b g includes
homoldgh&WicheRith S smacheRR! ¥iEyyatHeNel18hoditiRd &irkR@F the natural amino
singl e- or doubl e-stranded forn1 he term enconpasses

acids.n bk eywthetisially modifies faimg kalldg vhut precios dittiigd tarpaning acidy having
alkylene ﬁbzﬁg% s%orte ?5}3 ornl rﬂﬁ-t%fci}'eg S él 3? I!;\iv% aar%g at‘oHl\émhallrgnélf)uaFedl Icomprlslng

opt10er¢19 tsﬁlssuuged Wyl gﬂbubﬁ\éﬁd atnmd @id sdonehriRgd Ralogsihted®@Sods, preferably
the reference nucleic acid, and which are netabolized

halogenated aligyl mad asil grquis. Mlenﬁ&ta¢1@fié¢ ahigker g geniasate @éthe invention,

: al M to Lt ation:
e an B IOHaT ity B FLU A RBR AT A Sl VARl g O IRid rouy
of thepidsphad ahebeenaéplacekd- Wliﬂi ddto PO Ronat dhps, FoOexaipy lan alanine

i.bon i des eptlde | eic acids (PNAs). 15
Smecﬁﬁ' §%8$ﬂ%? %a particul ar nucleic acid
S%%ﬁﬁ@%&d?hﬁ? Aﬁ@ééﬁh§bgpnﬁ&ﬁgmﬁﬂ§§9§n§gﬂﬁggVﬁﬁﬂd@ﬂﬁggnnmls

nodi fied varia her eo degenera codon
an atogudsd ¢ltenticad mejiety that protects the N-terminus of an amino acid or a peptide from
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and conpl enentary sequences, as well as the sequence
explicitly indicated. Specifically, degenerate codon

WG estotesd i ons may be achi eved by generating sPCUERNE$054362
in which the third positian of one or nore sel ected
(or all) codons is substituted wi th m xed-base and/ or

uncesfQuSSSEH IS5 e g et des, (Batzer et 2l Nicleic, ac
should?@Qnaug @t@&h&@ RBink w&%ﬁnnugg%ﬁ’éﬂoﬂt th%tsyﬁ’thlems R4 rnag:fﬂe removed after

Probes 8: 91-98 (1994)). The termnucleic acid is
complgggm of symndresisanh g@abpg( cv\mugﬁtg by ehengiDNAT otffiRlsenditions that selectively
onucle .and The

schie b RBP4 DB B8 eep BE PR 7 RLFEyi BelsiRB ey koown

in the taf-t oF peptid chomiidieli @Jeﬁﬁ)lztr? 8lokRInBtor@ipsWid1&de, bieare not limited to,
di splayed noiety is attached to the renalnder of the

hydrogey), &-améno acgbhn¢cahphsorexy &ibeg) chitpdde.erm "al kyl , " by
I t‘ r
]ﬁgélfglcgat dg?smﬁf;s et{) d%{) ay?ﬂ)%h@cﬁéotfdréglg% Jh{)&%@ Pgé;sc ﬁ éoolymers thereof
1neMﬁhamgk ofmﬁymiu&mhwﬂﬁﬁﬁarhenmmadMQatmaesnﬁﬂﬂbmmﬁtb@nmnmg
t her eof [ naélbe fully saturated, nono-
knoweavgleﬁtgfétaaalagear mAdified agkhene ersidyes orlinkags Wh\lﬁét ag pynthetic,
v
naturcl el g 1o oo SocRHARE S 3C P R Tne gropertes as the
referebocamples acd, awdtwirictt ad ril‘fydmd)lzai Imonmaaeir sBohikar It(mtﬂeudference
b e not limted to, h as e et.h
nucltht%l 5. ogiﬁmplieg‘géﬁu&éﬂpalo%s iy 1: w*h% Wtatsf(?tg %g%lgl}lprothlo tes,
phospﬁ@t%hﬁ&‘atté@ rne@ﬁﬁ@ Eﬁ&%ﬁbﬂlates eﬁyﬂjrﬁaﬁﬂ)ﬁhbgﬁ?bhytles 2 O methyl
cycl opropyl net horol ogs and 1soners of
rlbonlei@mtﬂb%PePﬂ(beml@dlC amdi\l@l\Q@SOS/ 103693 PCT/ U82008/ 054362

1 and the like, .

ool P atg ity Santidhe niie b seaBee A% ippiciny
encongiabdek @oRRAES Vel rﬁddlﬁé&vd}ﬁﬁ@&heredm@l eRg@feratpsaddarabautions)

al kyl groups include, but are not Ilntted to, vinyl

and ccgm@lp@ts@tﬁw SeqBensey|as \x@lhag(g‘tpj:eqegwp ex@m(tt&m;ngma@dy|SPec1f1cally,
degen%ra?‘e &%%h?ﬁhs?lg}f{?nf Ria :l)’eélich ggeﬁ]@g%e%gﬁ Itlllg och%?{%lsm wt d:hatﬂg third

positibisof@fesor nbord Reledted ('nr aab k()do,ns 1mbﬁﬁﬁtedtvh&f mixed- bﬁgﬁ zmdl/or
is also neant to include those derjvatives of

deoxyinosingdesiqyss hBrigeiad vhi Nudeic s\kid Befe it9 288 I P&k S%tttw;fﬁ e al., J.
Biol. é\héw/'za@r nDa?ﬁES)aﬁgssh il & 68, 491, d}ndp%@t gogtl tggé g@g&». The

are terne e term "al kyl ene”
term mlcleéxsaqm[stusecﬂ 1rm¢ro]n2htgcatﬂja pathigeoe D NeanBNa\, @bihgametﬁotide, and
c derived from an al kane, as exenplified, but
POlY“P]‘g tMam ted, by - CH2CH2CH2CH2-, and further 10
' Tk YeRBoIt 4&@&6 veHeBHep %tlﬂf&lcars'ah%gd e HBP" per endlcular to a bond
"het er oal kyl ene. " Typically, an alk or yl ene)
indicaggsdbppeint 4t viastethe dasplayed onodety cmartta@hﬁdatp cthr-srenwurtdftr phids enolecule,
solid SrQURS., haV|ng 10 or fewer carbon atons bei ng
Pg?etred in the present invention. "l ower al kyl™ or
mhlé\&[rrrﬁ'am_sﬂ e'b 1tsb1$ ofRas ﬁdﬂﬁéﬂaﬂbt}@h ﬁlb@tl@tleﬁty Ine@is, ahlkyd @G wise
group, general havi ng ei ght or fewer carbon atons.
stated;T giraightrarbrse apy or cyghig %Yfi@éﬁltboé radi¢pl.crpigmbitatign thereof,
whlch%zstf egfbglggg{ug%tg%{&on%e gpg%lgﬁgéﬁﬁ‘%gﬂi %ﬁsd (gatrnqgélté\qiesc?l ﬁﬁ(ﬁhﬁﬂtvalent
rmhaﬂyﬁﬁﬂﬁgﬂbﬂmnﬂ&dbﬁahbmﬁﬂomsdﬁhgmami@@SCIﬁﬁhﬁ&&soneu)wn

nsj sti f the stated nunber of carbon ato and at
carbof ga b GHIEY O B GATBIHOCRIBE fEIERT B (iU a5yt Hmited to, groups

such a%Ct{ﬂecthﬁt LG, RfprOpy1 Nsoprbpy12n8utsi, AR IWEERINsdcMRity1, cyclohexyl,
nitrogen,
(cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for example, n-pentyl, n-
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carbon and sul fur atons nmay optionally be oxidized and
the nitrogen heteroatom may optionally be

weasaend¥ed. The heteroaton(s) 0, N, S, and SPCTEH§200&054362
pl aced at any interior 201position of the heteroal kyl
group or at the position at which the alkyl group 'S

attached to t [e i nder ofth ecul e. Ies
hexyl; rhi? n-Q5E- %Sﬁé %g]? 1 WP%&“E‘% OEP@ o ng onhe ormore
doubl@B@n&"(@Tﬂﬂﬂé @B%%ds %p%f“ﬁ%hfe%y ngﬂ%s %cgd% lgfl%re not
hmltedsp (wmﬂa)%pmpaﬂﬂ @B@Nmbﬁent@yb 2 Mﬂnm@ﬂ)pen@%nyw (1,4-

penta(%g ¢ Wl%gﬂy%g/ (9 a@m}{gﬁg—bﬂ Eﬂ?(ti 211%%%%))1?0?65;8 ané isomers.

The tePhiMalidiL} Yinleb hEtheR¥ise ndied, & A3 KghRNe incMieithsselderiQ4tivas of alkyl
part of another substi tuent means a dival ent radical

deflﬂﬁlﬁlerl imasel detaid e lout élﬂféla?lSkWtem&&Yéx etsy] gioaps, Whigh g dimited to

hydfoc%%&%%&ﬁgxr&ﬁgﬁﬁp% oF heterggﬁkyl ene groups,

hE1he kAl Qi lden bglltsﬁf Oﬁ&L{ﬁM Flahbger aibstatit mant Aelivalent radical
chain termni (e al kyl eneoxy, (::%I enedi 0x

derived) frgm apalih g e’é?fRB)Ff&ﬁiebﬁltd}?it Hnitegry 1HEGHd :Chghnd further

d 3 bk
i ST e T
groupexidiphe fromSheel4natem Feoiny,meittsthGst gloops haszgn)() orStwkit carbon

further | ene and. heter oal i nki
stoms Rt 5t e SER IR Briobn e 1o R g PbUB VSR el 2
shorte? ¥hdiR 81k41 b8k 18R Iﬂu eﬁ@raﬂgﬁa\tlﬁ @gh@ololfewgp:arbon atoms.

2008/ 103693 PCT/ 0543 the linking group is

wiThe tem. * hEt@roaélsoénmyetselth@e irf mrrmnzalonq'@) @Wtherrt@pr @wans, sinless

both -
othery Shrirdt SR v AR Tt ety sVl BoeRarparidpat o1
combin€fiéishéreofd cortkink Yt tRWkNE! hurer bf tabon e@IRAMAI At RAR -0nd
The terns "al koxy," "al kyl am no," "al kyl sul fonyl,"” and
heteroagqrp(wlec!ﬁq:cbfro%he giIouBp £PROSHRE of 4}, (J_N oPdeaind S ap(hgqherem the nitrogen,
carboféfl ??%ll g.ﬂféfr 91{2%11 rﬁ%ngé}?an?ﬁg bé SI(B ze{i And &%%?tr(?%e%ﬂete%aqgtﬂ%ay
optioraXy Ge ruatoiizedaTha heeooaysraGp O, &) SS&Iﬁi &rmaypbwpsla@dsam hﬁjdfnterior

ato respect ively. The term "ary] sul fonyl refers to
Posm%og% petgrosdiy! B190R i ke ForHen ﬁewﬁlﬁh el spqpp is attached to the
remai fr%@ \tﬂeemé’l'eall@nE%%lgg Hl\ilﬁlde atﬂlq afJ‘lﬁ)t tll%’[l{&i t§ ub’l—{»@ﬁ%b -CHj, -
refers to an ro I'n general, an
CH,-GldpdiH- Cﬁbn{CHzr@Hall\EGHs)eCH@,t €(ﬂizf8 6k, (s, g-,)@HwﬁPEeS(@)e@Hla -CH,-

cH: SEReFL T HITR CEL Uiy o RREOGH T Ry CHECH- Necry-

CH;. \(ﬁJ B8 he&@oa@orﬁ@ﬁﬁ? RY k:oﬁ%%&h% bledtas ) for @)&atnﬁﬁé @HszItIJO’CHg and
or indirectly attached to the pol ycyclic nucl eus of

—CHzt(Prél(@éhbo Ggigardy, thderpr b@:;emallqyiﬂne nby deelf q1hee pagrafgnother
substilture}{ oal ﬁ A 1vzgerﬁ (%1&25%%%\9 C(%/ % %[el( oalkyl,?z}e/s pe gmg ﬁﬁe(}/ %S % 3t limited
by, -C21,FerWs SEH s Cal eghd -aV14]-5 CNLCHL- OIS Cf,- sBhSHetdrodlR@e g groups,
unsubstituted "alkyl" and substituted or

heterqatpsnfanialsgrasqupither el pf thechaigdenipidless., alkyleneoxy,

r 3 2
amylégﬂb%%pﬁlé%w R gﬁrﬁaﬁé%@ﬁ% ?:'#i‘éﬁﬁ 1K), 2@%:?%1%%} Y&y and
“heteratlkaleheterico mphisepol @ athiyledle g lyebl) tahe itedbwitives (s&x dofpdxasmple,

Shearglfﬁ@? éﬁéoal k&at&iy %(ﬁ)g%,{it’?llf%qravafggéklél}:énq Elr%dhetteroalkylene linking
groups; foYstleAREXRBY the 1MXGIARERS ¥limpABHbY AR dilekBon in which the formula of
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20 Exanpl es of heterocycl oal kyl include, but are not
limted to, 1 -(1,2,5,6-tetrahydropyridyl),

wa2@Bpedspsli nyl , 2-piperidinyl, 3-piperidinyl, PCT/US2008/054362
4- mor phol i nyl, 3-norpholinyd, tetrahydrofuran-2- yl,
t et r ahydr of ur an- 3- yI tetrahydrothi en-2-yl,

e kT st e el BB b0

and _m@(b)g structures are opt| onal | y oxidized. 25 The
ternms "hal 0" or "hal ogen,"” by thenselves or as part of
adbe kem ‘dopet’iin cembipatieawith thertkwss “adtyieoniteeereliaylé defers to a
. tf Il}uori gre, fhl (c))ri Be tbr oni ne, or i odi ne atom
moietk Jayipg F05 | {P O FUPRE 2% ch as "hal oal kyl,” are neant to
| TBE whhs MRIRGRAT odk fkhimird “entlymtiﬁmql%ylh “aﬁgnhlaxedmhi@au(oxy)
the term "ha (]Cl C4)a|k "“is nmean to include,
are usggin their cppyenbgng gl gensgy g rg f@h@pp@z]llkylgrgu@ attached to the remainder

of thetn%(l]éclulfeg&ﬁ%lm%/%en at&tﬂl 8{ %9 Oup, ag s@‘g% %Dé{r a’ suﬁ“nrd atu}le

respe@ivatye diheaeisul Q&&lsﬁllﬂdir@ﬂf @iferkl EtSMbﬁ‘@yl grotp dttached to the remalnder of the
pol yunsat urated, aronmatic, hydrocarbon substituent
molewﬁ ¥R B 802 1880UR. aRchiE detpy ﬁ@l%ydrwr?ﬁe{ﬂ tg anSthggup.
t ogg&ﬁé@’ %)&r/ altyl%gbéltg%\}a edrln I yiecqgae t e?}{r% rg]ﬁg%ﬁ rfoorglr %/bove As
used lreediry the tepmdiayyl sgbslumxmt ( mfers kngs)pd dtachaiotot aidnfuffilong treealence

to fqur heteroatons 008/ 10 [ US2008( 054362
of a cipo %ﬁICé@Péahw%?ﬁqﬁr digectiyrmy 1! esbrLaied oTiePoY ff, nucleus of
the co%‘f}{olﬁﬁ&k SMNfe ﬁféhéﬂéﬁn@hﬁ&? are opt| onal Iy oxidized, and

the nitrogen atom(s) are optionally quaternized. A

hdihe tayans ytyadeadkyl” each “Iipgerogtcicudiydd by dherhselves wnimdenbiogtion with
nol ecul e

other [ TRESHH Sinlchl By BREATQRHP MesisiRat iubitityfid or unsubseicuted

“alkyPhaa¥hbstititeohidMbstitded Mrbhﬂkyl”%%d@ﬁeﬂy' Additionally, for
1-pyrrolyl, 2 5 pyrrolyl pyrr ol yrazol yl ,

heterogy¢laplialz 8 hgteroatom gaaccypy the wmzluahwhlchz dheiororyqle ispitached to
I I
the re%é%gigli( %lltlztg? %Toﬁ)&ﬁ[éy S]%xéa I(el%%l? cy(lgo a]llé xg(?é ¥>|ut ye not limited to,
cyclopdmtﬁqucydhsxﬂ lhyazbégehyl 5-ctyhlbh€)@|nyl cycﬂefﬁdpty;lj and3hé Ukl ,
hi enyl

Examilepgt peigtoeydogyimsiags, Subdibppt e o & bmscrianromyiayD
1- plpé}i&'n?gy% P ﬁgfﬁ'ﬁw grﬂ Eéﬁ%l?)dll AII rrﬁ'é/)lrbﬁbqﬁgz !3F1n01?( %@lq,uﬂeﬁlgﬂ})ﬂkofuran 2-
v, tetﬁahgdmotﬁuhg{B ylanda@dmthmzjyl, teh@hﬁlrbmmntl}ghﬂ&pﬂﬁmrazdmdm-

plperagi.néftl 2]&6{)\/6 f Shetetrﬂ 01&?31(3&)?% oerggtgg%pgrl n%rclsc}/ structures are
optlorﬁllﬂp%txi(ﬁié%nt s descri bed below. "Aryl" and "heteroaryl"

al S50 enconpass ring syst ens in which one or nore

ndhe tarownhile” pi figlaggst dryghemselfayoeds pot of mw@tuent mean,

bound,. to .a |. or .het erpar m __ For eV|t
anlesy QB o LR PR ReBRnOR RIGidrbls. cerms
such dsehi®all§l, Yare nddant wqﬁcludelﬁloabhdksdnt;qwd p@lﬂfﬂal@ﬁﬂﬁlrym Fotlekample, the
i ncl udes both aryl and heteroar rings as detined

term ‘Fglofler-Coalky]” is meean te ingfudgy Bt apk hmilt tPetiEffuoremethi) dde’-
[ M up is attached to

trlﬂuotrg'é:hc@I {f(%ﬁfo?c%uﬁbl %b%h&ﬂ?%@ﬁ a"’]{ ile Ej;ér)] et hyl

piThe ey hiTeiyly meand uhlees bthku@ise smﬂbdudll smgsttthtea @r ahdapktituted

groups . in which a carbon atom ( eg arrethf/lene
Polyua%a&uﬁtfd%gma% Ayfgsibes qubsiituenbvhich s Pea siagle g Ryapultiple
I

rings gﬁ@fg}a%?p%?rﬁ)}ﬁgmggfglm agen%ls&y {o'ggtYllslo&(Mﬁﬁ’(E@ ﬂ)valently The term
“heteroaryl” refers to aryl groups (or rings) that contain from one to four heteroatoms
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Each of the above terns (e.g., "al kyl," "heteroal kyl,
"aryl" and "heteroaryl") include both substituted and
wa@e®ahelshs uted fornms of the indicated radi cal . PCT/US2008/054362
Preferred substituents for 14each type of radical are
provi ded belom1 Substituents for the aIkyI and
dlcals i ncl udi ng, t hose s often

Sele“?‘i%%@ﬁ@u‘% “HPRE‘;}IP Q’%é“ r%ﬂeﬂée?ﬂ%l’on ek, B%uf‘ AN é‘FFeOP“OHZEY
oxidiZ38! zﬁfdQﬁé ke %&n at@h{fé/)rb)‘é optfhallP a{lJ&éﬁImzed hat Rraexsl g’t%luiﬂébn be

cycl oal keny het erocycl oal kenyl ) are genéral |
attachpfétcetlhp e@rnmodfaspf tlm tgleculs thysught mhﬁt@atoam dme@nanwmples of

o BRI AT G TR Y o BB LT G R B, >

pyrrollyl mﬁﬁfbmo.% gyﬁ%l,yl ﬂmaml% AI;' IﬂnfaB”zolyr Eﬁaﬁn%&ﬂazolyl 4-
oxazolxtdng yl 4- m%@y]n@@azolylg, 1%@}:321@(1@ Qtl)soxamy], @(1@)@:{01&1 2-

o ES AT 5T S AP o BRI

4-pyridRl, @-pydiaiitelr 41pgrigiidg, 3- b@ﬂi‘ﬁoﬂﬁﬁz@l)ﬂppl(rﬂiﬂ ﬂll)enzimlaﬁ;&)lm 5411$d01y1
the total nunber_ of carbon atons |n such, radi
I-isoqinolyl -ispqyinRlyl, ZsgeiRoxisyk Pafbll%P’ﬁaH’aﬁép%ﬁH@ﬁlﬂlyanﬁeﬁr@fm‘?1@51
Subs (S PRE B R e ac S PRCkea R sy st slected from
the greupsf icceptalde substineutssiesdribee delamy | Argl gind “hctytoaryl” also
subst.i t ut ed mnth 3 halo ens substi.tuted or
encompist P Peted %‘Tone ‘?rkrB ngp-af iRy Ig gy SlgrB A fuse or
other@sy bahdely to &1 BYPSr hetdHBYL §segfrpound of the invention
i ncl udes nore than one” R'group, for exanple, each of
t Ker biRvigy, dhqa@rms‘,‘alryih’ dehendgedtin mem@mrewnhgﬂm eermaéehg aryloxy,

.t ha
aryieh i i P s B AR R Frifgt R RrB ity Thus, the

term “PylAIRGI" SARRamith (RURR tBéLRThditd1€Ih wﬁlan ah @9@ erdiipnesktadhtdito an
the nitrogen atomto forma 5-, 6-, or menber ed

alkyl griopp (e. Foberaxhippenethyl, mdmlmtrthylr?@drﬁhe k) jincdudieg thopgelkyl groups

[ [ I

i Q98 R RS St RSB b R e, a

oxygeskitdrh (.8, phenoayinethiyl, R-pynidetostymechyt, 3atl -idpathy@yxy) prap Kydrd the
is meant to include groups including carbon atons

like). hound to groups ot her than hydrogen groups, 10 such

a%gh?&ﬂﬁé I§Bf(LVf:(t§rngs ('e g g{lﬂsﬁm dper o2 ﬁ?j“a?ﬁlg ?\Iﬁ ?(kielstél%agrl’z) include

both sSbsmthtad ancﬂ)unsimbstautﬂdtfmtrmselfttbe nthatGdbsd:iczﬂo Praféreedadubytituents for

r adi t he ar stituents and heteroaryl
amhtgﬂ%gf afigalfrs Piy e&iﬁ@?ﬁlly referred to as "aryl

s ghBdeivhdAos theadjl%zl 'HRURIPSIN] radibfl$ hhélﬁ@lﬂ% $hose groups often
respectively and "are varied and selected Trom for

referr@d@rﬁﬁla&ylﬁm digeny]. he@roalk vene, hateradikeny-Nk@Ry1, cyclRlFy,

heterocy{l}ﬂ@r al ?9% 13 ﬁgerockﬁo%yw are gﬂ%{r% ef{ﬁ%o as *“alkyl

substituUN¥RsCakd %teroalk?l%uﬁétiﬂﬁ%rﬁ{s i} r@&ctwe@( Q)(they e l@ @R or more of a
O 2NR R', -NRSO2R , -CN and -

variety Ipwygsequt%ﬁr@@dput@@) Bmie o @Rd 7Q. ud\F%( en: @R) ,aNR/R” -SR’,
-halo eﬂ iR 6’)@ Z%fch,t edhe %’Ot@b%(??wﬁ)mﬁb?

pen val en ces on ronhtl r'ing sys
NR”G{D)R’R’ NRRC(Oa¥iRl"R0, I-NR”G(O&ZRH NRIGDRYRI'RTeERTENt | Y

elected fro dro (C al kyl het er oal kyl , .
NR-GREGRS v eob ST, SR e g muRSGE 1R s i
numb& 4hding FHord A&tk + &N dHeHNSURSh t0t18dmber of carbon atoms in such
radical. R’, R”, R and R”” each preferably independently refer to hydrogen, substituted or
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aryl)oxy-(G -C4)al kyl . Wen a conpound of the
i nvention includes nore than one R group, for

wWex@anieI3 each of the R groups is independent | BCT/US2008/054362
sel ected as are each R, R15 R'' and R'" groups when
nore than one of these groups is present. 25 Two of

the aryl suybstituents on adjacent atons of the aryl  or
unsubn @i eyt g P e S SHa ke B A0k et 1-3
halog&HPSIk titRRor s8R 11N 1801k I3y A rPhiohiBRY hfbuls, orWRaAIR Y1 .
TR and U are i?ldeptélndent ’ya-NXFX-Q,{ 20-, %C%R”ufyg’oorr a STroups
Whengi qoghpwubd nfitheamdntjon enchirdep moegydan ofie Rragson® forgex@8mple, each of the

Al ternatively, f the stL,tyent s Hn adj acent
R erolpr R B Ruth s ein s BT R KGR B G pypre chan
one oP@edeSRbASEH pidsé i, VIsMISt dndUere @ftadhbe td @k Rbiha@ nitrogen atom, they
- A-( r B-, wherein A and B are 30 |nde€ ndent |

e
can be grpbined wgh the. INfRogen #om to &gy a 5-, 6SEO anem! g;g@iggqp%or grample, -

»pd : Sl ' . i nt .
NR R E P 0L R b i1 L BB P MO TR rom e
aboveafitcusdial biysubbxétuéranlone @d skifltim the agiowl endesahd that the term “alkyl” is
Al ternatively, two of the substituents on_ adjacent

meantfp dhrluds eropieinglpging sRrbeAkEEgNd {9 AR URRSheRthAR RyfrPgen groups,
Wb _ ht th ] _
wch SEFNAGEL MR PR AT SR @,
C(O)CHOMR]), snktl{eQRER ) d-, where s and d are i ndependently
integers of fromO to 3 d Xis -0-, -NR-, -5-,
| QB ety oSeglbg bR e bt pind hytetiients and
heterdaryl sibst@EesRire g@leBallyReRiRHADhY “drPdeBaRdani dhdSabRFde
from hydrogen or substituted or unsubstituted (Cl -

substitieRisl”, re§pepgvaly ertl freveiied andheelectadrromi fphesipde:dialogen, -OR’, =0,

RO o b g b A pHRES o oS fie e @iy CORE €
CONRR, rrb@@ymg‘*’, INFIQdgR’, bNR IR 0)NRER T, IURET(G)gR’AN
ester o hoz&hon c acid containing three osphat e

NR-GNRIBEI-MST . SIS 65(Ohr t5(OUNIR Rely (ESRal} HgN and -NO2. -R'.

N LT C Ry oI IR R Ry RS o e
to the SotalGer Of &y akhcesl@OhP-atd a0 Mgl nh apndPRh¥i R’8R20R™ and
R”” ar% p?g'f]éraél; inlc?é‘rpengently selected from hydrogen, (C;-Cg)alkyl and heteroalkyl,
unsubstituted aryl and heteroaryl, (unsubstituted aryl)-(C;-Cs)alkyl, and (unsubstituted
aryl)oxy-(C;-Cs)alkyl. When a compound of the invention includes more than one R group,
for example, each of the R groups is independently selected as are each R’, R”, R’” and R””
groups when more than one of these groups is present.

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’)4-U-, wherein T and
U are independently -NR-, -O-, -CRR’- or a single bond, and q is an integer of from O 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
independently —CRR’-, -O-, -NR-, -S-, -S(O)-, -S(O),-, -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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15

R5 Triphosphate 10 As used herein, the term
"het eroat ont i ncl udes oxygen (0), nitrogen (N), sulfur
W@ 3)0s/1638B8 silicon (Si). The synbol "R' is a geP@r/ab2008/054362
abbrevi ation that representté a substituent group that
Is selected fromsubstituted or unsubstituted aIkyI

e unsubstituted het eroal kyl subst
(R R Rt L o e Sl OB M U L
-O-, —Nﬁt’ erQarg(b).-, agdh)substg 'I(b%l\ﬁ@ OfThe dibsHRSHRR, R Ultl€gnd R’” are
het érocyclyl groups. Thé term "pharmaceutical |
preferably epdepbndentin rs¢1p@tpd frogshydsegentos sehshitutedhersungubstituted (C;-Ce)
alkilpharrm(:eutlc:ally acceptable material, conposition or
Y:vehicle, such as a liquid or solid f|IIer di | uent,

eNGiRtERreins Gk (@R “DphRpEAP St REE Bt Bk Tindited tb AN @bnvesk
in carrying or transporting a chem cal agent.

phosppeig pei¢ eomthipag tyfoa%@étﬁta&ﬂogreum rFhegern | thiphefpbate” includes but is

not hrg@ %%%d%g:]r ggﬁl@égﬁ% {?(%n?alm il?rgg %ﬁ(gs%ﬁ%% Sroups. For example,

particijaharugabguhg ﬁdlﬁh}és;ﬂﬁ&ﬁcﬁta&hbbo@ﬁhtb& iclide¢c| udes salts of
the active conpounds which ar§ prepared with
rel atively nontoxic agjs 8 .1dependi ng on the
particul ar substl %ﬁ hs fd e conpounds
descri bed herein, e 30 of the present
i nvention cont ai relg%pVell idtc functionalities,
base addition salks gag e obt ai Ned
the neutral foPm ok such conpoupd i ,_spfficient
amount of the desired base, ei or in a
sui t abl e i néf'hosMalkent . Exanpl es of phar peeut i cal |y
accept abl e base addition salts include sodi um
pot assi um cal ci um anmoni um organic am no, or
magnesium salt, or a simlar salt. Wen conpounds of
the present invention contain relatively basic
functionalities, acid addition salts can be obtai ned
by contacting the neutral forwm of copad 10 conpounds
with a sufficient amodint ﬁﬁ%% desire&'aci d, either
neat or in a SUItﬁbb&PF@GP&O N Exanpl es of
phar maceutical |y acceéﬁ@btp,ﬁ0| ion salts

¢ acids like

i nclude those derqved frontig T

hydr ochl oric, hyd obron1% Oni carbom 4
nonohydr ogencarQoni\c, phosphorlc X R
nmonohydr ogenphosphoni c, dlhydrogenphospﬁor

sul furic, nonohydrogensul furic, hydriodic, or R®
phosphor ous aci d¥rigngphetee | i ke, as well as the 15

ts erived fromrel ativel nt oxi ¢ argani c a
oSt Bt T e Setp DR RT £ 9 B oo B wtur )
amjmh@ﬁ;@hﬁ, succinic, suberic, fumaric, lactic, mandelic,
pht hal i c, benzenesulfonlc p- tonIsquonic, citric,
t Zhe aymbol ‘Retihagesuilfabhicyjatian that keprésehis a sAbgisudnt gfavgahbiat is

| f i nat
e B Bl LBl RuS D0 8 Ry 1o
substlﬁﬁécﬁ@ﬁlﬂﬂ%sltlﬁltecaﬁiﬁrﬂ sum@t&@& lnskiBstiste@ hetb @ary® XAl Bstituted or
Berge et al armaceutical Salts", Journal of 20
unsubstifgeddeEieqyshil esePence, 1977, 66, 1-19). Certain
1 t‘
ot b pRATRERARRN oo Bl SREM s SRR A B0 7

pharno@piRuhgacdeptabi m@teﬂa/ledsdrﬁpbsntraina)rezlehlbet suvhse adiquiattdrdolid filler,

addition salts.
diluent, excipient, solvent or encapsulating material, involved in carrying or transporting a

by contacting

chemical agent. Pharmaceutically acceptable carriers include pharmaceutically acceptable



10

15

20

25

30

The neutral forns of the conpounds are preferably

regenerated by contacting the salt wth a base or
W@ei0d/16300B8 | sol ati ng the parent conpound in thePCT/US2008/054362

conventional manner. The 237parent form of the

compound differs fromthe various salt forns in

ysj cal roperties,. such a il ] I n
st i th P Rbg g gl Gblerh SanedSarl ekl oeihent
comp&ﬁld% Qﬁnc}pzﬁé SPdpafe@viitiPfeld 6]y GRMRARNEEdUr Uatb% @éﬁ%ﬂ&ﬁg ®n the
e present invention. I'n addition to salt forng,
partlcthBSLrhsetslerItts foundeont the poppavidd desceibebernis an ampouads of the

e B e SR R SRR SR v

by cofth@Hgaa n&lian gse smder cahiysinak a@ﬂhfaadufﬁ@adlamo@ﬁsofttﬁe desired
provi de the coggounds of the present invention.

base, pitheir neas9alin § suifgblsdpergsoleeii. beampley ef plagmpesutisally acceptable base
0 t e
addltlgl? gﬁﬁﬁ% Jodﬂt?rﬁ ggﬁa%?ﬁﬁlaﬁaﬂélgﬁlv %%‘%glﬁ\&%{ rogg n?r%n's_) 5 {)r magnesium
salt, oe)iaﬁ‘mﬂa@ SsalVNOW2R0 86 hP3ORE o Che/ M&%@O&h&ﬁﬂﬁ%ntaﬂreﬂhtﬁély@&c
can, be slowy. converted to the conpounds o

functlaméglémaqdrﬂﬂémqnoﬁaltmqbepcrbé@é%ﬂ bynceqitagting ﬁléf‘d%eruﬁral fogmtod guch

comp&ﬁl%l@ R’M@ll 4 su‘f’h&@nt ?‘l{ éiﬁtlh@ dEdied HEid0 Eitifeld %Qﬁt%fillln 4 gLﬁgl%ﬂtt inert
Certaln Corr'poun of the present invention can exi st

solventn Exampley af phrimacensicalsy mlelbtab]s acslalddaioedaltoinnimde those derived

includin ed, far n gener al he. sol vat ed
from ingap c Eis PGP OV o g DR o faRite nd o o
mo noﬁ&ﬁ@ﬁ@?ﬁ%@%c%ﬁd@bﬁbﬂch BoR6RREo & Ph&%h&ﬁ@ MYdrd JUEIYsbRYic,

tain corrpoun t he presen i nvention may exi St
sulfurjcy mmbhy@bgenemlﬁmcahyqlmmdl@ for ah@ﬂpbh@lus afigy argl tht thke as well as the

forns_are Ui val ent. f.or. . .
saes AEEX By Bl Y B0 G €l oG e GhiomE i e, maeie
malorid)tbeRaRd sterime, svbédd, fuhiee, 3601 meihdelib pHiiBR ERdnzenesulfonic, p-

i nvention. Certain conpounds of the present invention

tolylspidanie sirigstpipa, meghanasbienicatehie (ispt dwl inclpdedcarasaissyf amino
acids %chq@ lip%u?atg 8&9&1\% 115('3 dﬁ%ﬁgﬁ@é %g 1}19 h&ﬁé ﬁlgeegﬁgiﬁmc or galactunoric
mers an soners are
acids am:«hamas se2d, for bk‘arﬁplé HEergeend., Gthtrhﬁcemtlesl@‘aﬂtsi’ eetidal ofr.
conpounds he present invention may al so

Phar%ﬁv%% SEishe a?y 66r b33t t FGHdn a%emfgtcempeun%%qfdb%gregtnt

1nven95}?c&ftalg95§1 wkicthe aélﬁﬁ%n(t,t h1iGQNRLd ng()vechéy pounds to be
conpounds. For exanpl e e conpounds may

convertad imd atohflréadswwndmdzahﬂutmltwe i sot opes, such as for

e ritiuml5 i odi n 125l r )
A PE B s g bBF o ARy et Dy ontacting the sal
with LPBHRGS aif 185ﬁ§ng% HeGafint cbrﬁﬁ@lﬁfd' iRPhe MACLRBMal manner. The
radi oacti ve or no are intended to be enconpassed
parent/ﬁormwrﬁ therﬁ@mpmoqb diffsfs frh@ ﬂm eyens silhfaens i pertaiihphyseain
r at t

prope;[*lt ¢l ﬁsg g)glr%)l ity 1}{ ng?aé rsolwi:%ts ]ZXltf 1se @a% sgag‘a F%l\l,\galF%t to the

paremafomqﬂ R donPoudd f@TtBEbiPOsed O tHe ﬂr&ehﬁﬂvéﬂti@lﬁe r. Typical
attaching 20 groups 1nclude, by way of illustration
ahtlagedior) forfalt 4eTingsn the grgspnt 1ng¢ﬁtwaép|rq><vqies compounds, which are in a
c
prod 03?1; %(F e| (%J ethé( l: ?gcﬁjnﬁl? é%S%tder%é( h rg%ga%? Erill?é?né !g%rl’lpounds that readily
under@@ blge(rmt:h}clhems gh&e:rqih)/mmgejamdﬂltmd tcppﬂoy(dett]wd:cﬁn@unds of the
droxyl succi ni mde, all of which

preserf NREP™ s AEOLP L L BIooTHES SR Epm st 4 U8 SHApBURset the presen

1nvent3$r1% pgﬁe'ﬂﬁczﬂ%'r Bio¢hdRicALHERbEYin3RREIHSENY RobiliEntt F688LdnTde,
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25 As used herein, the term"l|eaving group” refers to

a portion of a substrate that is cleaved fromthe
wWawstomdEe in a reaction. The term "anti body" BGI/US2008/054362

referred to herein incIudesswhoIe anti bodi es and any

antigen binding fragnent (i.e., "antigen-binding

ortion r sin chai ns thereaf. An "anti body" .
prodrygsicap g’e F%WZ &P‘Végﬁﬁ? 5t 1BF QORBRAHIS ?Hlf PYESCRBIRYEntARgVIfaRjgred in a
transd@h&al%@:‘h"f@seﬁnﬂr WHR alsh@itle édynehRicASmMBA] lcRE&k - connect ed

by di'sul fide bonds, or an antigen binding portion

t E@rt@mfconﬁaumsr@ahwprcm mventsorn@mrmxnss mjurtsblvateldéamys as well as

i n var r.e VH  and |n const an
sotvaf oy BeheuiGe ERamy InRREah o Qi s SRt Bl o
unsol@fted @S aftPaRIeASo mpashed WAtkin AscopBof @B GrdtBMt iRCnbbn. THRain
mu, delta, gamma, al pha or epsilon isot Each |i ght

compeulis of fhe REeepI inERMionfmay ity AR mukfile cm@aﬁm@ oF wsalj@us forms. In
generf h N #%?sgc%gfog%? %1? eeg u%\%le\ﬁﬁﬁdrqg ggllhtglﬂﬂfac on gﬁ{ Iaers%ﬂgt %gurf]:ntlon

and arleSnte GdBAb ibs &l third t}ﬁl’seopimﬂlh&pre@lm inMehtédh. may be of t he
kﬁgpa or | anbda jisotype. The VH and VL regions can
HAGCOBPBHI YdlP PSEE! FEGREHSPICSHYpERPelic éalihomagpms (optical

cente&?éﬂ%bfé%%? {]aé‘éﬂlat)és (ﬁia%t &fﬂl&k oﬁlgglcngsmér% 1nd1V1dua1

I nt er sperse regi ons t at ar’¢ nore conserved

isomet earaetcdnfas sedevidrik theesgpbpnst theR)eserffactenibh.and VL is
Cﬁﬂgosed of three CDRs. and. four FRs, arranged. from
arhh §2RP YA 9 thePressPhiBysALoa I Fontaih gnpyiabpgoRgrtions of

atomi®{@&Ipes ii¥he dEARte of MBAtortdMRLs conbifuteSHEB coip¥undd NBor example,

varlable regions of the heavy and |ight chains contain
the comprhdﬁdmmgb@mdml&beﬂddawln rﬂdmﬂabtffsmwwts avchaastfoexampihigitium

n
Crm. ARG 35 Cr T PaiAbof boal e Rdtiops SE 2o Epbs of the
preserftagcatisn, wmﬁdﬂ%dl@ac‘ﬁaé bPHst, &@lihtended (0be bR npilEA&Yithin the

system (e.g., effector ceIIs) and the first conponent
scope(ofxhy) prefent Wacwiodssi cal  conpl enent system The terms

d Ty I Can
R L TR s L TR

moieth&hédhallomsffer stadchmeinefartangerig fioap eethcdinkér. arypival atbeting
that retain the ability to specifically bind to an

groupg iclygenby way Hégluﬁté@wnsqﬁlsmt limptien, éﬂ%htaﬁﬁ’é?f‘ﬂ@f ndi ng 15

armnofc%r%%fl#rlg{lkprpfc%%g%{ an?&g% ﬁéﬂgﬁ’%{#@ﬁ g{%ggl Hjeb Nag nment s

hydrokylagrreningleg pcbfqb@d&%lw(ﬂhmalemh@etaad leyémhylbmdg/lycol) -N-

MR S T e T T
attach%%'ﬁbﬁ%’ Ebgacﬁjallgftﬁﬁpen\{led tMte thbe@dce G, domains; (ii) a

fragnment, a bival ent fragnen cpnprising two
Fals uséd bfgmanths t¢rnn‘klea}/11hg/gr@ugl | wfdrs fde pontion @éa aubstipee that is

e .re ||| "d fragnent consisting of 20
Cleaveidhpg[{ﬂ—]lea%%sﬁ—tf d%ﬂﬁaﬁon (iv) a Fv fragnent consisting
OfTht ke@mVianabstyVHs dgeméd® Hefeid irtihitigh /hoRr ati®ddiddland any antigen
anti body, (v) a dAb fragnment (Ward et al (1989)
bindingafragmeens fize. 5 antsAe)ndipg peHionprsiingle chyinstheyep b oiva antibody”

refers ¥ ebbprafly bR FE A RIPL AT TR LR E R SR8 BB 1 hains

inter-@fntdied by dfsuldigadoids, Vf_aramﬂlg\i’irlblrﬁllirtg odedtiestof. bFach heavy chain
separ a e genei t hey can be,\tHr d, u5|£%vreconb|nant

is COHPPé’cSFI%a Dy Y £hPATHERIP Eeaithider) PR atheay ERibiwsaphEsiono Th

heavy%afﬁ%ﬁstgﬁ %1§h E‘sgclo@nﬂ}{sg(ﬁ 8f thr& @ik &N ahfie Yland rﬁgay be of

H regions p
the mu, delta, gamma, alpha or epsﬂon isotype. Each light chain is comprised of a light chain
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form nonoval ent nol ecul es (known as single chain Fv

(scFv); see e.g., Bird et al. (1988) Science
WQ2@34@893126; and Huston et al. (1988) Proc. Ne€T/US2008/054362

Acad. Sci. USA 85:5879-5883). Such single chain

ant i bodi es are al so intended to be enconpassed within

Varlabsﬁlggt h Eﬂf{ﬁ/ gg]?té:&%]é%lggtgﬁlté'gé}%{l gf[lh% gglﬁgﬁlﬁ]glré%hsqgrﬂ%eglon is
compﬁé%@‘b?'?ﬁlé @Bfﬁhln?’@L tvﬁﬁé}f‘ﬁlgy' 88 oKM@ WAppLort 1ABE WbiyPe. S*Fhé VH and Vi

in the art, and fragments are screened for utility
reglonsn:an bh éurﬁmeuhf}awdgi ingregroms oh hmvaambﬂbndm@y:d w@plementarlty

2008/ 10369 2008/ 62 The te
detere e PR U Ao b 1 S B BT PR Pryegvegl termed
frameRoBPRRInk OFR PTERANVPARYV, RRbEHY&RISO@hres MR sCandTh SCER AT

conposi tion. A nonocl onal anti body conposition
arrang¢rldisinagiing-tesnings & wrbrKyrigripatintthe fallpwargioer:i AR tCDRI,

a r I e f
FR2, COR A FRETDRS: Bkt 0 Ehe Bifieic Rhichl SPAE ALl ight cnins containa
blndlﬂgmmmlm that iera&s &ith agantife. UElﬁd:oﬁlstaﬁ regiofls of tkohhtéhodfes may
| stein, Nature 256:495-497 (1975); Kozbor et al

medlafqﬁlpﬁ I]I’&d(’}@%/o -ﬂg@ gymgnog;l@bty(hilggﬁst tissyes Oétfacgrrs 1n<blbd1ng 73.19(@.18 cells

of the 1@%% 6 8%5%%&%6?%0@?@3? p%@rﬁ%ﬁ@ﬁ) of¥h@R1aRical

compleoleycdyoteal. anti bodi es are known to those of skill in

t art. . i.nhred strain of c e.g., LB/ C
ort i B Oy RGBT E R B b 8 i bgR o simply
ant1b§H§BQ@16g )28 WA REreirS WoBrsas ohk @PﬁGreSfrz%%éﬁVsa(ﬁtan ARBody that retain

standard i nmuni zation protocol. The aninmal's inmmuné
the abilés o leélftcelly h@ldl teran otagen. Jv lepdneam bhonwn hatntbaiantegeachinding

fonctipSE APy By g TRE Sl TS SReFE P Wha sl ineBay Exampes

of binBin@/Frdgite@tsen0dmpaRéd WABY thOtelMe ahtBOYTERMear Cor "antigen-binding
obtai ned, blood is collected fromthe ani mal and

portloanpf aeqnibade inchidegaradnd fragmenta mongyaicahkirgrarnt pnsittiag of the

VEREL ST D {8 TR SRR s o

I
fragm@ﬁUs hg?gir ﬁytS% Htﬁﬂlggg bﬁ@g@lhtrlgg hfﬂ etéh@éérg r‘étﬁl) ta%?il B fg]%éj?@ g%nsggﬁg of

the V@ elhd Suf daymian (an ik falfragmennéaedting vhtha \ﬁmdr\écﬂmnmwg@m single

oo BB St sk RTTRI Py BT v

consisestdf PYY doHAiAB hd (VY ztrﬁ%@l@@eti‘é@n?%{é‘ﬂ@a?lt fieterrmmnﬁ rféglon (CDR).

|nnnrtallzat|on i nclude transformati on 20 wt stein
Furth@gore, \aithmgh ther b@gé@f@@ns of the &vifenginent 85, and Vi efgeto ded for by

separaggrr%%n S cantthe e]81neg Lbsm‘gyr%coamﬁmarht metﬁlocpsr 8 & ﬁ%n%ﬁietlc hnger that

enabl@l’thdzrb@@i Ye mald ha@kihgle ProtbinrchRinZe dvhacﬂi ﬂhb Oﬂil @8 \of refo@s pair to
present invention can be prepared based on the

form @ew@m n@ﬂecaleﬁ@m% HoEds etal Fakictbb d9e e. pNR T ré 64 HpS)
a n i
SczenEJ?%%Jl%@ omt %Q%ﬁfgng@ﬁ%m‘ggoﬁg 0 é&fln?%rlzgﬁ 89%379 5883).
Such ﬁnglb rban adtib@lidmre old ditended e beiendoenpaesed withimthererm "antigen-
Iobulln q ces Sln st andar d .mal ecul. ar
blndm& RﬂrB?ﬁ? A aappit uﬁ%f‘r alé fipFragmerys arecohtaincd wying,eqnvgntional
techmaﬂéé 18RMf tolthGie W SRE1 Mthé ﬁﬁl &d'thd f&%ﬁen& afe s@rneehéd'%? qtlhty in
human constant regi ons using nethods known in

the sametmz(rmelea@rg intadga@ibddagsent No. 4, 816,567 to Cabi I I y

et al.). To create a humani zed anti body, the nurine

CDR regi ons



10

15

20

25

30

can be inserted into a human franmework using nethods
known in the art (see e.g., U S. Patent 30 No.

WG2@850%3D to Wnter, and U S. Patent Nos. 5, 5B0I/LUS208/054362
5,585,089; 5,693,762 and @¢180,370 to Queen et al.).
I n anot her preferred enbodi nent, the antibody s a

h n anti bo hupman |bod|es can
gﬂa feap dnﬁi}ogﬂﬁlﬁ?ﬁmz‘ Ky £ nggeml%f ] ﬁﬁge@ﬁliaﬂ%%ﬂi‘t@"dy
molecme‘é Qf ki g Mh&IBc MY 0%9191%/811@1?26%%5)1%@1&1%? DQHAP 4:31@150 sidn 4iBflays a
endogenous nouse i munogl obul i n genes have been
SmgbﬂnmbngWaxéaﬂamdd@ﬁb@eﬁbﬂ@pﬁ@mﬂﬂCPMMMnogIobul|n genes

(BeEpBBgRaoTHRONRT o b &T B eyligbafiotvn m e
art ca@b@ﬁ&ﬁd]@e@; g,,mlé%Mlﬁteﬁg NbHR;2586; 4@3%93%7975‘;; K609 2641,
814, 318; 874, 299; and 5,770,429; all to Lonberg
Immuarﬂdgy@gday& 32 (EParfeolnesal. HpoBH6 GBMONOSLOY AL, AFTIBODIES AND
§%831$[ 162,963 to Kucherl apati et
CANCE$%ﬁ%R %5g8?§§ ?Tﬁyﬁ 02/ 43478 to |shida et

aﬂ\/,[e)thd'clsnﬁ@rcﬁiﬂlt:llldﬂﬁdﬂ Iﬁﬂydl@{hl ahtim)dbae apd lepavew thisdernd spifidg ehe art.
ay meth for _screening |libraries of human

An m'i’fﬁﬁﬁ%]ﬁloé BUFS w @e%é%B/%HEW) SR ERpBItY s pImKpizegey Hbthe pregein using

a staniiﬁglaﬂ}uvgﬁl gle P?&ﬁlﬂtéoﬂklgénta L3P a HaRd 8 Wirtuizhiién ﬁlrotocol The
see e.g., U S Patent 5, 223, 409; 5,403, 484,

anima¥b’ s 3AinuGe &spondcad ﬁerlrrmnurm)lgen pItdpﬁatlﬁatsend)mNmeﬁ bybtakkihg, t@s(ﬁ 8leeds

and dgel‘g@ég@g@?gﬂ%ﬂg r7eic7tQ/1ti/§9 thed beﬁC @anéﬁ‘ t&hg]@ a&;rgltorlatglﬁ duigh titers of

antlboleiy%a tf&hﬁﬂno%@@ aredbbimed! BBod & RAketd8fonbthe ﬁﬂm?z@ hid antisera are
555, 313; 582,915 and 6,593,081 to Giffiths et
Prepalatki furth@draceiosajppcﬂftthe angisera $e dnirfer antibefliss seactvato the protein

ter. that is substantially insoluble in a
Cm}b”@? tg& §%Ivent system or which can be readily

S @Raoaloasl dn€ib8dies Aty PE 8BiaRict dlivandud teeifiqued FariRiaL et those
__solvent systemin ich it is soluble. Solid supports
skilled) gethe prtj Brisflactplesnisglls Hemmnggimal imniipéged ivgth & égsired antigen are
: d t |
el ELSOR SR 8ky BiR STALALSE R RN
Immuhdle6 STl T OSUPPOI.t Alténaivd me&U@Ep@fr imna@mliahtéon ibelude transformation
substrate, for exanple, a chip, wafer or wel], onto
with FpsfeanBa Vi 0icogales: JrieHpyigisehah otreMEGRADYAY. kngyn iyt art.

| pyg Eféé&ﬂed érﬁbo%%gq thé gnm%%gqg h ¥Bindd i QR iz6 Qtﬂﬁyody

as u erein refers to groups |nc i ng,
Chimérinont lexinanize(d aolilefdigssyf thepeydne nesntial mﬁmlm¢pap¢1bbasédspn the

et he oxi des, ~halides, a des S, . .
sequefegrpaiee Benirorbatigpdy” SRR el BEE and tight chain
1mmuh§g§l§l‘ﬁﬁﬂ1§tc§§ be bba Ry ARt @8 miriet bﬁ&yrﬁﬁl 8t Rore@Ahd ESsineered to

hydrazi nes, hydrazones, hydrazi di azo, di azonium

contaif nopgnuyiet (leigl ,eBumar rimarpmagbbulsmmums usidg stahddrd ewmlecular
biolog}gg%h%)fiu%gi eF XE{nQp &> &?eualéef O i AS Iadt11 é)tdzgtlhfel 0 r?ng Varlgt?lé regions

can bakhidd tb H0Mbib f:d)ﬂs&ﬁnt r@ﬁﬂrﬂlu@ﬁg,métmcﬁﬂ&owlnﬁh dat#6(see e.g., U.S. Patent
oxi mes dr oxani ¢ aci ds

ni trones dr | am nes,
No. 48 GR] 61 GRaM 61 6o d6,creins e hemanigad nsibedy dhamusios CRes gions
can beeﬁl@éﬂé?iel to_a dﬂﬁem i w(g‘keu@ﬁlg nl?ectﬁ&g(]%%%sin the artngsee e. g U.S. Patent
es i m ges

sem car bazi car ar bamat es,
No. 522538% to VVa]ZtGr codnposLithsent aN@X §,56 010 DTS, 0@16 @Bﬁﬁ@sﬂd
conpo actlve functional groups also include
6180@ﬁ8§é68 prepare bi oconj ugates, e.g.,

NIIPXﬂftﬁBfﬁé{g&é@érﬂt&ﬁm%ﬂ BleSintiBEd ek G Rn antibody. Such human

antibodies can be generated by immunizing transgenic or transchromosomic mice in which
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30 and the |ike (see, for exanple, Hermanson,
Bl OCONJUGATE TECHNI QUES, Acadenmi c press, San Di ego,
wa2®8)o3ehet hods to prepare each of these functPCIEE2008/054362
groups are well known in the art and their
application to or nodification for a partlcular
ose IS within e abilit one kill in the
the eﬂﬁ PR BIOVFOMY él in §8’FF(§|%P’C \i{e3 1R%ﬁ1’datea&§d CYFIEARY U man
1mmuﬁ%@dlg%%lﬁ ﬁ@e’%eé!ﬂ%n@&@&éeho%@%ﬁ nfilel; 2{rQ§%9Q§/1rpglé%ﬁ?|§|§]eezegg., U.S.
e

Academ ¢ Press, San Diego, :
Patent Me 5 548,800n 2568 5er28ul@$; M}’B Ba5; prEEek 8876897, 5,661,016;

5814378 EP B EL ad 8RBT AR A Pbarkgha KBTS B! Rr 930,508

6,075H8/N6 1 1095; 161 130H84 adil 8621089 BB KhicIilapi a8 dTi; Xhd/PE T ublication
i somers. In a preferred embodi nent, the 5 conpounds

WO 03Mé4i>$ &pkihica eé@l )s Hisgraapntikadigs can §lSﬁ@P@r¢1@€ﬁ¢ers1ng|\r§taﬁ@d§play
metho?is f(plg sgfr)] %Bfnn Yibr: lf%g%ﬁﬂllﬁllﬁ?l% Lr}émgfrufgq li!n E(lés?/m #%B%hage display
methoelﬁ amlscﬂmtg lﬁahdnyarﬁbbdleh@ldo i k}nbwrlﬁ $heand(sae| e.g., U.S. Patent Nos,

i omeri c conmpounds can be prepared b
5223 PR hue G54 A0 LR BT ADREE! G L) SIS SiAbr 162948 and
5,580P4% € DBwePBUP &Y ISOPa kb E@%@ 1883nd 352 ?97} ggﬁ‘é’ﬁy et al.;
i: he st ereochem st ry at a cnhl ra’I cent er uncnange
and Ur®Satent Nos.i 3,88 5T93pb S0& 4D4ne544, 11 6565 All 66,58, mﬁemyzl 6,593,081

the final product or internedi ates along the synthetic
“)G“hggf ‘ggn be resolved into a single stereoisoner.

TeShm %ﬁ&tf”%ﬁ ubdMREdih RfeRlto h $ANERT (iR &NABASSE Ay insoluble in a
particular stereocenter, and those for resol ving
selected salvang systém.sarevlooh s&mﬂwrrsacakyesematedl(n@wby iprecifhatign) from a
setectf oot st nbh A0k e BB et bedongl S Bkl dlpresen
inven@@{ ¢dnGiH¢lade Si ohplﬁthlaOzﬁe aSi®RitedIR AP ¥f adiihtidS® Bbwaklected
(eds. s ENCYCLOPEDI A OF 15 PRACTI CAL ORGANI C
SPCCK‘@HEM LCI‘I'WI tsﬂur wbd, supRat i o Bt punpeiticae alsp e Teebitiaggalfor example,

a chlplc‘h%vgtlj%T 0 zvzaﬁ,x (o) 17&1%3%1 ?%Bglaﬁﬂgiﬁh&g@gq_ eé !F:)(frfl od%?cof the invention

is boundvent i on prOV|des for drug-1ligand conjugates mhere

the drug_is linked to 20 the |igand through an am

acREF‘CI“lVﬁ kayctioped ;SFQRPe JASHSES hﬁeaﬂsre?ems%rﬁuPS(lncl)lﬁifpg,l Gyt ot limited
to, old di Jch frled ald¥Bols 9&@ bR, aRelR8iAg aﬂ&lﬂ%@%’dehgﬁiésh O,

e pr iventfon al 50 prOV|§es cl éavea
carboaylrcsacidﬁ&@stas ez opmates esdoynnaey, dudeyendtes, asothlocyanates amines,
hydrag@%sg (IirglF(l) eﬁ 31}%1&{;&1?? ch%]zaqr gls ge(lgi,]f]g]rs Plfﬁgggltf:ﬁlgg Eﬁc%c%{;ams sulfides,
disulfldef, uEERed QuifdiRl FsutbAi@GBHRE Nulftfc Acilld) QEARS Uekdls, anhydrides,

moiety. It will, however, be readily apparent to those
Sulfatcﬁf, s@t;qnuq aciids isematrides; amivanest hireld¢a, kislates. oo s, Ipgiroxylamines,
ox1mets hy ahe%ﬁég‘fl S.t heygi{o ec' es laue(g r%)tessyers sgltfltes fr:rrllatmeques

ynamiﬁb@ Rdae dee&@ouréaar @@hwwazam n&a%bodiﬁﬁlﬂé‘st, afrbemh@h @msnedNitides,
the |ike. The use of peptidyl and other l'inkers in

azo CQIARYNHS. GAMEY oGt @8d piroge semperisi Reggtige functional groups also

o P90 o Bl OBBL €21 LRe Al Mg,

and theQikb (261 exa0p16 Herhnbdsorb BIGENIBGATE BEIHAAQUE Kcademic press,

60/ 7%9 §O4 60( 735, 657; 60/ 882, 461, . and 30 60/991, 300

San Diggs! 99 M "QABIPRIEARF b AGNRey fpagtiquakeroyey g oved kpown in the
/ /

art and: %eli%gﬁg’ﬁlaotnét% t()ﬁ%fiﬁ‘ﬁ@tlon fol/a %%ﬂhcg?ag&%ge én%aﬁﬁ‘ tl§5a‘ﬂ)1hty of one

of skil\pptheat (som $or example, Sandler and Karo, eds. ORGANIC FUNCTIONAL GROUP
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Nos. PCT/ US2006/ 37793, PCT/ US2006/ 60050,
PCT/ US2006/ 60711, and PCT/ SU2007/89100, all of which

W@ e@siesses por at ed herein by reference. WO 2008PADBSDBS/054362
PCT/ US2008/ 054362 23 In on2 aspect, the present
invention relates to linkers that are useful to attach

Prer R AL SRS PRV H DD brl oG CTEH AR g0 s may be

protedtdiBdr UnpRAELept @bi 1 ity to conpounds, reduce their in
vivo toxicity, or otherw se favorably affect their

pﬁfac rawpiinde of g, 1n1mn©1&v aid prbpdred gs asidglonsomer (e. g enantiomer, cis-

I I f
trans, BRHOBAERTENTE of fut PrtRarortonly By LR el shbRfindhy the
comp@iids Vife Stepiited ANGEMsta@al B Ahdnd18 isodtRl.] NREIRSMs b piep&rif fubstantially
of action. Thus, in one enbodi ment of the invention,
isomerigally puik epEpeMnds jaee krionpeintthomrt aFer example @s@tlogﬁ@ﬁaltmlched
. ]
i PP G D RSB TBOARE i

that afeledativaferfc@iPbdi®. in comdimatitevitarbedonethtt dthet kave the
i nvention, the linkers are characterized by their

stereoghmisiry at 4 ehigah ceercinehynegd gf resulin s FHMRF RS O he

Altert{aﬁ(fagathg ?1'115 aper&ﬁl:t P nﬁ’ém{eaﬁt&'aﬁ Qfle %@%@E%Eﬁt\z Q:aﬁ"ﬁé fe@@lved into
or rker activity. Such Cleavd be enzymatic In

a singltasttwe]sorﬁéu slekchatjugsefoningsrting or kc;iumgnglchangsdl epagicular

activatjion o thethera euti c agent or narker, :
sercof Gt Pty TP POy MUY SP i B LD HRTCBEFOEE L kb bt pr and
it is welTRAdiBRLBilit) BEod AKRIIBiInAhE aﬁ endiidokd gnd & ppbprARImBMSed for a

cl eaved through changes in pH 15 A surprising aspect
particplpr sifvatipn.eSem gencoatyo finhésstehat (¢dsol NRIELES ISNEILOPEDHAIQE

PracBiEhf ohPolRunuBiEs" Bp' 3 halndf SEis SRR RLT &enfRR DAY Essex,

1991, pPP80wiy| 6; aadpPRIENUSe. (Per:. WoiI2d: expaovosubst antial l'y
ower activity because the si ngle amno acid, as

opposed to a peptide, is not necessarily a substrate
LINK8tg an enzyne. The lIinkers also serve to stabilize the
‘rETapeutlc agent or marker against degradation 20
WTihe prasentdiventibapiovites Toni druf-dighnd @njugavds derathe drug is linked to
ficant benefjt since such stabilization result

ni

the haaﬁg Hrevrehg) #gine Reiddinkens dspirA hrE 23 (L ot (he)m In addition to

the 1irfkel26 Be 288N ed tHEB({r‘ﬁg rt]f’le gﬁgeﬂt In{%ﬁ i0PAISO pRFIEE élea&%ble linker
atenuatgthe activity~o eattac ed aggnt or marker

arms thet arbappropeate dmj autgaltments;o casblatalll\yalny mdieniaynpedtigsl & heﬂinker arm

ul ati on and t he red effec for examp
aspecft &ﬁ% 1nv81FtE0é1r 18 g@?rp ngﬁ:red{l y{ greacéesﬁo t ear giitz{cgmgflt 0 a therapeutlc
mmet?cit' Wi, hdwdvel hRNaRgta ;pﬁa@ﬁltetetthdfs@@f e At ehe dihat heBhkdr€can be
of the linker serves rove the therapeutic
attacheeh thediverfse smwagl@mdmg that swtdbmltqdztpn@tagmu@ sgeatse analytical agents,
selected to clearance and net abol i sm
biomdJ{ )5, Auinf St AbeekBule Ml FRERRE ansyimes that

MaYie b &r@?amyl a8 oftle® Cﬁdkéit!é im@igllgagetorjhgsdtts agdribéd & U.S.
further selected to limt transport of t

Provisignat Eptepfpppligatiorseqrial théoé?t%bh%r 0W/AR .23k &Q%&Sééﬂv@/wdr 908;

|
60/57%1%22, 63)2%%1:3'1;37%?@@ﬁ%gﬂb%@{?‘e@g%g&ﬂzwéoﬁ%ﬁ% 6379 0TRY. 461 and

60/99¢ 360 and BILS. Patens Applidahionafiaini Nok. HHI(KE@72 To61,234; 11/134,685;

1133 R Ranad 1 2ssriang TBY e oo 853 o pRE Falent Appications
Nos. BOT/T428b64773, PO/l 95384/ M0SH, BEI/TS2008667 1Y and e

stabilizing group 1s useful to stabilize a therapeutic
PCT/$1g2007/81 Ofpa kafrwhi€h are incorporated herein by reference.




10

15

20

25

30

serves to protect the agent or marker from degradation
when tested by storage of the agent or WD 2008/ 103693
WEONBWEBAD8/ 054362 24 marker in human bl ood aRCBUS2008054362
2 hours and results in |es23than 20% preferably |ess
than 10% nore preferably | ess than 5% and even nore
preferably | ess than 2% cl eava e.of the agent or .
R asBg<ty the Pé‘ﬁ&‘?}ri%?“ﬁP’é?éﬁFS InkgEs thﬂﬁéﬁ“gﬂ?‘géa afafipdprgeting
groupE F@th@falé@ﬁh@a%@ﬁ% af@ B QNG andliRr E’ip@&eﬂfe ihVBHeiBh bﬁﬂfl&ls %ﬁkers
ates to conjugates containing these linkers. Mre
that Hrmrt $t@m11afrtb>¢0mphendsnmémq their freviag taxidity, pmﬂ:icmng@ ﬁalvmably affect
or the.treatnment of djsease, eci.al |
their Rrj%%/m%c&]% 1cs é)r%%lﬁ,]@}lgﬁ)§né/§b@&a]rﬁa%o§1yp§7mlca Sét 1%]g qeﬁaelgf pn\éferred
that irl dudk @frﬁ)oﬁimw BRdinker BiclbaPE® ¥él8Ring M a@TRAT UG DntO e drug is
di spl ay a hi gh specificity of action, a reduced

dehvetf%kﬁOc,itStsgte ohpciioan Thwpriwedicmbedipieny efythe mventinsd thedinkersaf the
inventiSh B QALHER ch%flemolngg reﬁ{orvg(ghgflﬁthe Iﬂ?aﬂehﬁg gée%t 81f mglhkt%r (such as
present 1 nvéention as descri erei presen
durm@actﬁzau@{)l 8d yra@fof tﬂé)hm&s b piedtifce Werhdling t he cyt ot oxi c
conju%ate Thus, there is provided a linker th

c Shtnther gpgpogment eémeéwnapn dholipkerage [SH?rtaCtG\“ZCdl tythéir ability
to be 81@?\}68 at Radke W d;! neEII t&lﬁ %ét'&eﬁ LYy asSit e*sHE 3t Eﬂ%ﬁp@h@@gctlon or
stream at a rate i's enhanced relative
markepfactiatys tyueh tlavipatmiyalokergyohtig mongdsre. /thCfeéﬂnm/dldfkeld rmlng

conj u at es he |inker armns Wlt thera eut
syt AHBLON Of g‘@fe‘ﬁ?‘?répel*?ﬁéglm?trﬂ{é‘?%keér@ BB Y g atemic side
effectP’ BASHE ARSI fihelnideRelraRaldlive (S PEIMNna af&ed Rd through
reversibly link a therapeutic or diagnostic agent to a

Changf:%lmgtﬂl ng agent, a detectable |abel, or a solid

o]gerEJ(SélggT%js%g%t o?klh Rre%fély‘f be I‘V‘?% l%x gu% is?r{gie amino acid in the
hnkerl iR contptRNGY cdiitia®e S&iityl sTDAAb] M&ulpabdify, 1BKe RGth
Li are optionally introduced bet ween t he cyt ot oxin
peptidyhgomprnentsy Gaei wiepldgenect subsagidally larer agvisy scavss thelssgle
| ast
amin S8 3SSPREE FERBRRETS OpSERURS LB GRPYH ) e
c rTemhﬁbérs akonate enahbitiye O thdrepeafiaagint gr ouirkeb agumst degradation

chem cal functionality of the therapeutic agent
whlleén @urcu *E}PtnotTé% ﬁqatu\t;wprpgl eha sgpﬁ;@@nt&:ﬁ: ﬁﬁucsg}ce stich stabilization results

in proi&ﬁgﬁltg' tﬁ«? @i{é&lé/tloqlfhaﬁihl?fe%@ a%ec{tﬁ ehtsorlfﬁﬁgeli GHQQfﬁQelfﬁsdaserves

m-cal functionality o e targeting agent or
to attembhata Vieadaitigity Dﬁﬂemtaﬂ)cdmgémS)r ofarkdremiticékhe conjugate is relatively

bemg%&@éhﬁ%@éu&a&ﬁ%ﬁ %,Qfgi e g: PP (Ibrnegclﬁgl%%elts gdré) )%tﬁldactlvatlon at
the deIRELARIST 201G PSor tﬂ_éiﬁpe%ﬁl: fagérm@@ﬁ jBbAME thik RYBILS of the linker serves to

represented by L', are generally a substituted or
1mpr0mﬁ@ttb@napmlédn@><@flthe aggbstituted or unsubst | t ut ed

bst i tuted or . bst.i.tu
gsftaf) g groups are bre r;t?bl’l%/ é%lecﬁ é odlbrg% elaran(r‘ Ibd mFtlgllbolhsgl of the
thera@ﬁﬁ@ﬁgeﬁﬁﬁ‘ﬁi ma&bﬁb@blkzsyhle@ thad inaly be Pr€Xd fISin RO SRR t&i@et tissue and
between 1 and 20 carbon atons. They may al so conprise

are fughgpelseted é¢ Hyitdrrnspery ebihe gagns oy ma@@é 5P Sreycellpadbe stabilizing
groupg rs%é’? gja%{}%%w&%?%dg]ftﬁﬁ ﬁé{%@%ﬁ’or oflec r@lﬁ@ %3%94 'act n yprov1d1ng other

roxy anol ¢
physiah dhatdiedst@ibhihe agend or nbylterh@ken@tiliaing grau}ﬁinay’u blRe imgrove the
am noet hanol q?yst eam ne, (2-am noet Elianet hi ol

agent gr gﬁ{l?g)bétﬁpg% 1%t%rag%ln%h%%@g]ﬁ or non- f%)r'mulated 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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WD 2008/ 103693 PCT/ US2008/ 054362 25 aci d,

3-mal ei m dobenzoi ¢ acid, phthalide, a-substituted
wehiokadictles, the carbonyl group, am nal esterBCT/US2008/054362

nucl ei c acids, peptides and4the |ike. The spacer can

serve to introduce additional nolecular mass and

mark e o gP L EErier APy et Foyfain SQEaPBREAL IS ss than

10%, Bié?@f)ﬂeﬁﬁ‘ﬁ;ly ks YHaHSWM(?@Jentnlﬂﬁre %%f&ﬁbl@'%sfs ‘thdrf 8% 86hvage of the
her properties of the conplex. Thus, through care% I

agent Qetr@dter by tlwfersmc@pregem uptéle hgylaofomdmnd@ﬁiw gwes aggiay korditions.
r ge of tserug?ha f- / s can % ro tg 'ﬁh
3’& BICSY 'T6CEPRA™Y F?I%S? YRR nf“(‘i‘“}gh “§ 1?3%%?@
partichBrl| (8 il RGS LR 128 th lorddFugs t‘hﬁl&ﬁz@}} Be el Sordthe trOA@RAT of disease,
selected fromO0, 1, 3, 4, 5 and 6. Wen multiple

especially &yyzeapas cherrothempypr Spegificallyi wsget thedipkersedgiscraed herein provide
for pr(gég]lilgs_e{hﬁ?%lfélgfg ﬁ{g% E@é‘ﬁ? %i_(ljlfsa%gﬂ)n Lz% é:r(ﬁ(?r%l?l ,y %1 A t1mproved
stabilipy ﬁlflﬁb@cbfeyativﬂw@ptosiruga(blf ciasitd s@mituﬂ@l lity or decr eased

regati on properties to canj ugat es utilizing
| iTHR EPKITR QL the BRESENBYANhEN db AexcyiDest herpidi avele Rlﬁ%ent at a variety of
Jary ¥ $heS B% bnilbgeconj ugate. The L4 |inker does
posmnosd‘{”ﬂldve tC e ge ?J ?nﬁol ative. In one 15 enbodi nent,
t Adud, 4haroisgiryvided s liblsdrithattey cahtayl anynfsaj\bst:t}t eftgedups as part of

) al kyl , . stituted aryl bstituted ar ) .

s chi it el v e @iosiBeyh thedioXuhEne: Mo e Hgh & olmgp relative

to thaB&WeoRbriMM G 198Y sRB gr&lp"samgm proR{das ﬁfé%np%ﬁte‘é: XSF{HeChnker arms
The substitutions may be, for exanple, [fower (C -C6)

with th¢rkgautic agdl Kimgyostiglagymts. hﬂ"be lllai{dxg/aramscrfgl tocfprm prodrug analogs of

therap%%ﬁcl: g%eirllgsln%ngq%elfvgfsébelgfﬁ lg r}bﬁ}ge%tlge Sb g%g ﬂ!%sﬁ]{: %g{';g toa ?argeehng agent,

a deteC@BRIMAIE Soranyli@ @Lspﬁohv eﬂh\é 1RkeR QAL beviakofpsRBIddee cdthplexes that
am no acid pol yner, such as polylysine or

includsdhe aytgtening of th%“t%ﬁlo@on'pr ise a polymer such as a

p 3 Vi it [

O e 08 TSR TR brp L PR et} Hfobiocdialen the

cytotaxiinlasd &Hﬂrgetﬁfg@@hﬁtalThm Bitker gltaupa njay elserbealdscribed as spacer

enbodi nent, L4 conprises a polyethyl ene gl ycol ( PEG)
groupygne eQntaifigh leapwoperctive Fnstonal Srripsn d YPist e @Re gheamigalso
functlggégietg of E}%I Pac%f goﬁ%égglpgs te r%eﬁl’rzﬁ} ‘Mﬂcrlg%gh\éfoﬁ%\l t%}éergpi:utlc agent,
e.g., cmceéﬁan,a\bhljﬂ the 6thee pmmcalrfuncmon@htyexf ¢he space goowgs ie msdal tp bond to a

chemch215 h'§’|u ttflé@?%%ygnggéntt%% feer ap! 1{}1%0 e%x?@phﬁgf chemical
funct1@h§1916§ QRLRicByr %QQ&IEH@H roRy t?ﬁérbatp% %grt%hyl carboxy, amino,
unsubstituted al eteroal kyl. It is useful to

ketong,camdinprecapEGEsppart of the L4 noiety to enhance the

b Selr BRSPS RN T afshbaBy byl Per

unsu by ted G, éﬁbititﬁ@dfoh @n@oRjitu@dtar@Nsudbtitufed ol idgibk@utddeheteroaryl
anti body. As discussed above, the linkers of the

or substitpeast aromsesttuied hesppelsdrareep- blp angempernat. the sk eraaryl
groupg hl %Qo prlgé‘be)tWeen Y\,gft?igd) Barbod gthrﬁsgﬂEf H}agedls :;}_E% dls fant |

ionconpri sing e amno aci ne e
polyeﬂleEnEgQQbImm’et}COf‘rprl ses an optional additional

self-i [‘rm)l ati ve WD 200 03693 PCT/ US2008/ 054
Exemplary spacer groups mclu(?e or example, 6- a%slnohexanol 63 mercaptohexanol,
10-hydroxydecanoic acid, glycine and other amino acids, 1,6-hexanediol, B-alanine, 2-

aminoethanol, cysteamine (2-aminoethanethiol), S-aminopentanoic acid, 6-aminohexanoic
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26 |linker(s), L2, and a carbonyl group. In another
enbodi nent, the F portion conprises an am no group
W@ eesamsedpt i onal spacer group(s), L3. Accordi neCHS1008/054362
one enbodi ment, the conjugase conprising the |inker
conprises a structure of the Formula 1: O X4+HAA ~(+
L C~L1). D .5 m(1 In thi s enbodinent, L' is a
acid, oM KB s RSO GRa ey e Spruherop
amina® estER] ﬁfcl/elé hals, pesics alM delfi@ar ts i ncreased
solubility, or decreased aggregati on properties, or
node fpassr canesehvgde aityosiuse adghitgonadmothsslar impedanglademical 2
functiégﬁl[t ngaEherﬁyFozmﬁn tirrgf’:rt%lga#e}/lte coI | keré%‘]e’raé}hrg t}ils';oaéiﬁgio&a]arp%ss and
functib R @Il @Fédt YheDsePiim half Add aﬁ@&h@s@ep@u@s ofitBé bé@bleRNMTAB,
acid or unnatural a-amno acid. In the linkers of the

throughgasefv] ssiectipn phepageicareu o eYIRIOZIMCompAgXes avith yiaage ofggerum half-
e d i term nus, either directly to L4 or, when L4
lwes%%ﬁgg%%ﬁg?ddirectly to the X4 group (i.e., the
t athgepadced syplgedted d@l@il@mﬂﬁ\bélﬁ td aleedrug mro@ttgaista&ﬂ) demaeiiasel),,
functional group or rotected reactive

whergiy, Atis jag ARPE selgeipd o Grlothart S mhen Ht“llfé’le L' spacers are

o] I 1
e OBUITBGCHTP I bR RS LR GRS HeRs LB

groupln this enbodlnent L4 is a noiety that preferably

i poparts .i ncreas solublllt or decre d
TP Bakeh o g Gt Pregabty ity herseearahRyy gr gegreased

aggref /o pr&er@:6 thiiEfatBPAYNBind Blihi&r that SPREAS (1BMASBLy or modifies the
conprising a primary or secondary am ne or a carboxyl

hydrofysisanieof she epnigpte. ding L*dinkeredoes het kave he bogelf Bnrholaties. aln one

embofMsE ol St SHPERAEE K Ef RS eulH AR L SRB PR A

unsubREREANyI2NIbREtufddHetdreRy], G EHdRbs@itutd habdalkyR an@BelwRich may be
are |ndependentlﬁbo or 1. AAl represents a natural,

straightrpaeched or @iclignhbe sbatitugionninap be.der example, aHpwer (C'-C°) alkyl,

alkoxf %hﬁf gﬁ?}]agnlglé 1 (}rqgﬁgﬂ m§ﬂlov gn lcle{t:%%h %ml_ﬁhliﬁ:'h&e LY %}ﬁf;ﬁges a non-

cyclicaabibeyi .nTmdnathey embodikent, L2 compasdsiahyposiiiasiabr adpanivelglcharged

nmoi ety which is capable of 30 covalgently |inking
amino %@%P%m WBCIsFROBY Y EPR A RAAY ARG | oI OBPESTD Pﬁlamey such as

a poly%ll‘ﬁ/@ gyc ie‘% eaiiold ti]19 £6 gl?fké:) RGN E&%QIQ@ %‘g{%plezgoth a

ea5|ng one sai d spaced chem cal
polyneocempenf ammha trhal thanpaaltrmletyrml ecul e by

In a preferred embodiment, L* comprises a polyethylene glycol (PEG) moiety. The
PEG portion of L* may be between 1 and 50 units long. Preferably, the PEG will have 1-12
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
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
formula: (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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means of enzymatic cl eavage; and follow ng said
enzymati c cl eavage, spontaneously cleaving fromthe
w0 2008168883 of the nolecule to rel ease the ot hePCDUSHA$/a54362
spaced chemical noieties.2n accordance with the
present invention, the self-immolative spacer is
. val ent | linked at one of its end o the am no
linker(y 132' A 2 gﬂgmayé%%’m P;?H‘Ptﬁ?ﬂé‘é%boéﬂfmﬂts&%_ RO TP TRRS S HED
aminogé}%ﬁf) 6Rd hY o RAGE dp¥€ererdp(9f L he drug noi ety whose
erivatization inhibits pharnacol ogical activity, so
ag\ctordgghc én amdennloadimentt the donjuiate ggephising thvelindei pemprises a
aci '~ and the drug noiety into a tripartate
SthtWSIOSé}?ﬁ%eormﬁlfac i s stabl e and pharmacol ogi cal | y

i nactive in the absence of the Qarget enzyne, but

whi ch is enzymat LI%%HAE?X@%’%%1 chh target enzyne
at the bond 10 covalenthy i 9@ spacer noi ety
and the anino acid AA "to her &by eff'ect rel ease of
the am no acid AA fromth@l)tri partate nol ecul e. Such

enzymatic cl eavage, inturn, wll activate the
s & fhis emipddamentgLE bar setftiomadititeHmkspas describeeghovanmhd L* is a

. initiate spontaneous cl ea e of fhe ond coval ently
moiety ik pRgErehly (OpARR rBEp MRY Y e dGgsigReieghgpropertis, or
modifidd@ReRYrElybis dte FBIRASRe@hbdRE L2 FEMEsehl a self-immolative linker(s). In
phar mecol ogically active form 15 The self-inmmol ative
additipn,nk év 0,12 2rdyh, Beordnynd eland prnpinderondernghydupr 1.PAST eqerients a
nat raé[z LS a. srubst'ttult ed al kyl, unsubstituted al kyl,
W BT ¢ l]ﬂ &0 e E? ooa‘?rf&}]lo, ][ﬁinsubst i tuted heteroal kyl,

UMS the Sink €14 tof eheia @it 06 Y€ tiRadblsyd Foisuths ] AWt @dinked, at its amino
heterocycl oal kyl,, substituted or unsubstituted aryl,

termirgys, &jthss elireqibyad Lane whealbgs Rbsante direstydp dhg Y1 grogaéi.e., the

r u - e -
targe a0 U Qe BB Pl S tepe R TR Rl SBP6 e P eactive
functidheg gasupyat i ¢ ri ng of the am nobenzyl group may be

substituted wth one or, nore "K' groups. A "K' group

i 40 anathggs smbedEpant dhe eHEVSHOTRIBRTESIRG g lpkeficopppieidrugture of
the FdI¥gi.cgen otherw se 25 attached to one of the four

non- substituted carbons that are part of the ring

structure. The "K" rou be i ngl e atom such

as a hal ogen, or Xfayélb”‘%% 'Na%b%@roup, such as

al kyl, heteroal kyl, Vafd ko, /i o, dr oxy, al koxy,

hal oal kyl, and cyano. Each K is independently

selected fromthe group consisti?)g of substituted

O BT RORBE bt P k! BT g gfrcaned oty or
decre4488 H%gg%éattiéﬁl%%ﬁtyés; oSB&itikd er%dlsﬁysl&glta?ﬁr, Q@fdkkribed above; L is a

unsu Ftuted heteroaryl, subsfitute
spacehgiogp oeyplivag kplimagnaidssendary adine lvehepdoyyl foadtiophl group, and

.. __hal ogen, NR21R2 NR211 2 1R22, . i
cither I ERB 0 L DGR TO%5 S RET) LRI GRATES TSHOWGrin g D or
the cafkyPo. H3ZmakLam i dpaadaimtd pendelteedifdfunt Gdhal BRUGIPER and o

consisting of H, substitute al kyl, unsubstituted

and p gredpflepesdanslyiG et ledANetepreantk ginatwizsubae peidoegnnatural a-amino
acid. Ifl? [hefsr grﬁlgﬁllnentjc’ﬂbi%talbge%a %l(.je.,al{l){g 0 is the general formula).

The self-immolative linker >
The self-immolative linker L* is a bifunctional chemical moiety which is capable of

covalently linking together two spaced chemical moieties into a normally stable tripartate
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unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycl oal kyl
warwsnesabst i t ut ed het erocycl oal kyl . Exenpl ar yP&I/US2008/054362
substituents include, but 2% are not limted to, F
a, Br, I, N2, OH, OCH3, NHCOCH3 N(CH3)2 NHCOCFS
For "Ka"gi E IS an | er of

aFg .
molecy ﬂeleals}‘i‘gcﬂ?s 06 Pl §P3cEd © i rﬁﬁlﬁiles o dheytr 1P’?*ﬁ%¢e é‘%%’ecrule by
mean@%ﬂ&%?m@ttl@ﬂbzﬁfagé hﬁld%@)ﬂ%ﬁlg rs@id%h@%ﬁatﬁb&é’ﬁ/ I\ﬁg sponaReLEd
to a carbonyl group. line fromt 4
cleavmgl fion G agmaipdérmf ehe Ilneleamlo t@tdlense thtrg)tlnem oif sl epaceéh ghemical

functionality may. ed to.any of the

moiet et g s BRE ST S BBCH B PRa™Y (oG SR U G HGer 65 alenty
linkedSato5iE oF 146 ety tHehnin&alid A A '04rdlova PR Biikdal aY its bhRer NP the

functionality of X is covalently bound to the
chemigplbyrigasteversita f He drae Moty whesd ddryatizasiogdnhikits phapmacological

{ 0

act1v1td/§:€(%%s 98 ﬁ%c%éﬁ?lld rcl:gg%?ﬂtﬁi fhi tgg%m?lr tPEQ' anﬁ}% a%gi LA Thd Hl% drug moiety
into awfidiasd inbleteld walikyis ,stabﬁ‘l.ki@lﬁtphhﬂﬁzedldgﬁiaﬂy ordtlckyé in tA@dbsence of the

unsubstitut ed heteroal k In a specific enbodi ment,

targetRazZY Mg b“hXYBFBQ%:?PZY%“F%YYO‘H%&@WB&& sHethtarget ﬁ%ZXnFFv?éﬁ]Pfi Brnd

coval&ﬁﬁ\é tﬂe hﬁa@gleﬁlof%ty figssl) 5&{1@9€1@R%V?0 th\é@:%p%ﬂgct elease of the

ris structure:

aminowvadt AA#QZA)rm ﬂleSszaftaltfenhofemlm S eglzmpnccdmagd: iimgurof wi-H, activate
ubstituted alk unsubstituted alk substi t ut ed

the seffdmamajafingqharag OBH’&?B%‘W oY AP i %Fmane@égcﬂe%agg()f the
bond é’oﬁfeﬁ"iﬁ? 'hnkfﬁg QH@%@&trﬁéﬁety?tQ tl%eélﬁg el I @MhdrBSy GTQRUR lease of the

consi sting of substitutéd al kyl;, unsubstituted al kyl,
drug ig pbstniacalogitaHepetivsdbkyl , unsubstituted het eroal kyl ,

sybst .t ut ed . uaubstltuted ryl .. .subst e 2.

h %F‘%}%}‘W‘ﬂ%ﬁg h}BléetrﬁT J{lae‘/dbehaé]tye%dfrﬁé?dlat?ﬁ%?% E[%rsg?rably Liisa
subsuhﬁéce&uaﬂyﬁﬂls@aétmed $ WhBdtithited BeterdaRly € aGyGtiQ@ddKhteroalkyl,

hal ogen, R21IR22, NR2I COR22, R21 R22, OCOR21,
unsubsffyt geroqmbaucyhzmbsamre@qe@pécl@wazelp@M@quwr@@s@@t@@d aryl,

t of H, substituted 25 al kyl,
Ormﬂhﬁgﬁ%hﬁﬁtu‘ﬁﬁaufgpﬁﬁé%&ggtltuted het er oal kyl ,
U lpattich].aﬂ@(j)rdffeﬁrai oA kmholaauéagiabénltzefdaﬁbfyiepresented by the
unsubstituted aryl, substituted heteroaryl,
Formyla diypst i t ut ed heteroaryl substituted
het er ocycl oal kyl unsubstlxgted hgterocycloalkyl; and
a is an integer of 0,1, Z I n anot her
enbodi nent, the Iinke?_ﬂ rmula (1) above conprises
a -F-(Ll)mthat conpfiges the structure: WO
2008/ 103693 PCT/ US2008/ 054362 29 O R24 R24 i 24 Ka
11 N CN 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
attached to one of the four non-substituted carbons that are part of the ring structure. The “K”
group may be a single atom, such as a halogen, or may be a multi-atom group, such as alkyl,
heteroalkyl, amino, nitro, hydroxy, alkoxy, haloalkyl, and cyano. Each K is independently
selected from the group consisting of substituted alkyl, unsubstituted alkyl, substituted
heteroalkyl, unsubstituted heteroalkyl, substituted aryl, unsubstituted aryl, substituted
heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted

heterocycloalkyl, halogen, NO,, NR*'R*, NR*'COR**, OCONR*'R*, OCOR?', and OR*’,



10

15

20

25

24 R4 RR4 R O | __1AAhl __ N=1 R24 where each R24 is a
menber independently selected fromthe group

w@ogielshhg of H, substituted al kyl, unsubstiPCE/Es2008/054362
al kyl, substituted heteroakkyl, and unsubstituted
heteroal kyl. In sone enbodi nents, the self-inmmolative

ger |ncI des, 0 R17 N R18 5 . "N re,. .
Whereé'gg 1 #%2 ?éieg‘n RRpderly SF@“P%@B’eWé&Fﬂ PFOSRIPtEE %ﬁﬁfsﬂ‘lﬁﬂt“wd
alkyl, insubdR&kddt dﬂgﬁdsﬁﬁtnﬂféﬁq{é&%iﬂ%ﬁelﬂlsugf!tfﬁ)‘cled h&H&%ﬁdyﬁ WhBdicREd aryl,

unsubstituted heteroal kyl and substituted or

unsubgtitgteldsylt substitutadyieterearsll, wnjubstitatedihatesgpayl, substituled o 4.

neer e S SRR UPELS1 G0l S5 kR BRI inthce, b
are noeligfied k| B/ C1R/ a0, RIS ACH;, QlHeoaltkyN(CEYS NS OTEt byd

10 or ethyl. I n sonme embodi nents, wis 0. in sone
methyd e ent i anlintegeicif Qe bs2. Rao0H RITOIR preferragd gmbodiment, rig0.

) Whe HRE: ép}%%g ratoﬁ% ?ﬁt‘ﬂ? lsﬁ:é‘tﬁre sﬂgwﬁ RBG is g&%ﬁ:@teh %o Ia%arbonyl group.

charac conprises a prinar

The hﬁe ﬁeﬁﬁaé W Rzémmaomltﬁlm@tﬂwmhaﬁdmrgt in@icades g{amhe anﬁﬂ@l
her the am ne of the group forps_ an ani de

functlamlﬁy gay e dandeddarnpy £y rheffWﬁ&@r'@ﬁérha@ perliforgn the rie Etnﬁélre not
2P
substlﬁf{’é SZOOg?{dELS(g 3%1‘%{115"2181%%0%%& dtﬁe }]QQ RO &Qlﬁ@%gf X 1s covalently

a pen dant “amin
bound‘ torthd: aromatic ging apthe fpai. pdsﬁlonaeﬂabm ©aheeCHd G- rgncmg, R is a
ting of substituted or bsti t ut ed

et pffere e e g Son e 5L} P Bt hUkdr BaTkyCoied alkyl

substﬁiﬂ&ﬁlﬁétéﬂdﬁ]ﬁ?l Qhd HRe¥Rihiel %E@Q)aﬁ{ﬂl In SYRefictemvddifént, R* is
unsubstituted heteroaryl, or substituted or

hydrogm‘ubst it ut ed heterocycl oal kyI In a preferred

?%e B (g;hmﬁ%t @Sﬁ%/,enggli plg)r\]fb eﬁf %flgg rﬁlggllfg) !a\{)bove wherein F

compﬁgygk]hfﬂﬁngﬁ@@}p or indole group. Non- limting exarrpl es
of structures that can serve as an -L3 NH spacer

i nclude the foll ow ng
fy@‘“
Aoy

where R*" is selected from the group consisting of H, substituted alkyl, unsubstituted alkyl,
substituted heteroalkyl, and unsubstituted heteroalkyl. Each K is a member independently
selected from the group consisting of substituted alkyl, unsubstituted alkyl, substituted
heteroalkyl, unsubstituted heteroalkyl, substituted aryl, unsubstituted aryl, substituted
heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted
heterocycloalkyl, halogen, NO,, NR*'R*, NR*'COR**, OCONR*'R*, OCOR?!, and OR*!
where R*' and R** are independently selected from the group consisting of H, substituted
alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl; and a is an integer of 0,1, 2, 3, or 4.

In another embodiment, the linker of Formula (1) above comprises a —F—(Ll)m— that

comprises the structure:
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structures: HNC' HMW-0 ._  NOHNH | NHPz Y Zf"'NH
OHN1IT HN MV \ Z\ Z NH O 10 where Z is a nenber

W@ 2008003 from 0, S and NR23, and where R23 i SPEI/DB290&054362
selected from H, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, and acyl.
Upon cl eavage of the |inker of the invention,
containing L3, the L3 moiety rerral nsR?étm%f‘c o the

drug, D. Accordingl ¥, the L3 no ty [ cho

that its presence | 0 #d

significantly alt 1ty of anotjhe
enbodi t, por%ﬁm 15 dr Bzf‘th?él e

functi Sr cer. For exanpl e, in one
enbodi he |drug, D, is a duocarnycin derivative

in which a porth)?ﬁ of the drug functions as the L3

acer, Non- |imting exanples of such enbodi nents
Wherq er@éh Bdelsma%bqr andgReedeniiseleqted fromhe grougcppditingeot H,

bR RS B RS P Rpa R B RN ap i B AR oo

Oln bdihd etbodimenhts, thOs¢If-NnmoBtiOsMce IZ° inGudesC02Me Cl \ Z
N NH2 HN H

O
17
N
= |
\/\

(R"),
where each R”, RIS, and R" is independently selected from H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl and substituted or unsubstituted aryl, and w is
an integer from 0 to 4. In some embodiments, R'" and R'® are independently H or alkyl
(preferably, unsubstituted C1-4 alkyl). Preferably, R'" and R'® are C1-4 alkyl, such as methyl
or ethyl. In some embodiments, w is 0.

In some embodiments, L? includes
K O

/ a \/\)J\N/RWR“‘

N/_ N

The Spacer Group L

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
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HOO OZ N2 N2 < HI '\ Cd ONH HONOHON/
0Z0zZd4A NH2 HZN HONOand 0 Z where Zis a
woreeban3ese| ected from 0, S and NR23, where R23PCHUR2008/054362
menber selected fromH, suébstituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl, and
acyl; and 5 where the NH2 URs;on each structure
bond R atpendyy Amie topicyiaua) gFo U 1_3N <an g éeqmﬂl}ﬁoméﬁﬁgmp
consistAg oI EEBOAR o BREBSANESalRy1S bilElifiRNbrNAs@tsstifh@Neb Bk y1,
be"a natural amno acid or”an unnatural a-am no acid.
substifiied eminyebstitrited] ay shiestituied preursubgtitethe h@yerorifli gunbstitand or

The ino 1 cid ma e _chosen. based on their .
unsub iy BiefePoqy RS cirle et BRO R MEy) SRPPH ey dyeromatic group.
More PRIFQEHIYEE> comhif Re @S béIBRY B S06h, Anathil HeQr8@S6: inW¥1E ?ﬁﬂfp Non-
. ..wishing to be limted to any specific mechani smo '
limitigg e Qi fstrpgfares ghat gan sarghast Ie La¥hilbager ipgludesthe following
structhgld eved that at |east some of the conpounds of this

Invention are cleaved by cathepsin B. O her

nmechani snms of cl eavage or of releasing the toxin of

the 15 invention in th% appropriate gnvironnent are

al so contenpl ated andiNi"ncl uded in tRé invention. In

one enbodi nent, th ino acid (S chosen based on
the linker's abil,jt o be clga by a | ysosonal
pr ot eases, non-IFE'ting exanpl ¥ of whi ch incl ude

cat hepsi ns B, WO 2008/103693 PCI1/ US2008/ 054362 32 C
Db H L and S. In sone enbodi nents, the |inker

containing am no ackd, AA' is cap of being cl eaved
by cathepsin B in o, swhich c e tested using in
vitro protease g §avVagéizassays wifn the art. In

some enbodi nent si_/fHe |inker cégfaining amino acid AA

O
vitro (e.g., no substantial cleavage.in 24 hours) and
yet is still cleavapl® in vivo toy Held the active
drug. I n another enbgdi nent, the a o acid AA" is
chosen based on the @ ker's abili to
4

L
§~NH

where Z is a member selected from O, S and NRZS, 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
drug D itself functions as the L’ spacer. For example, in one embodiment, the drug, D, is a
duocarmycin derivative in which a portion of the drug functions as the L’ spacer. Non-
limiting examples of such embodiments include those in which NH,-(L’)-D has a structure

selected from the group consisting of:



be cl eaved by a tunor-associ ated protease, such as a
protease that is found extracellularly in the

W 2@BndI6y3 of tunor cells, non-limting exanpl eBCDS2008/054362
whi ch include thinet 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 agsays
known in the art. In on¢:enbodi nentgo e am no idis

CPqurathe g\r\gé consi stF}N of .~®Al
, Qy, |
d , Wlyr, and V@I \Jano

ifo acid is seélecteg {r
consi sti ngy Gu, Lys, 15 and©Ser? Proteases
have been inplicated in cancer nmetastasis. |ncreased
synthesis of the protease uroki ® was correl ated
with an increased\abrbiey to netea l,ze in many
cancers. Uroki nggelactivates plasmin rom

pl asm nogen, which i qui_t ourg
extracel lul ar spag i :@ iovati on can cause the
degradati on of the protsei n the 20 extracel |l ul ar
matrix through which the rfetastasizing tunor cells

i nvade. Plasm n can al soyactivate the collagenaseé“H2

thus pronoting the degsgdation of AQe col| agen i he
basene e ane su ' [
| ynph s t her eby- @

into et sSug
9*54: 139\(@

Res. , 1 )). Thus, it is ifhi the scope
of the pres€nt Fnvention to utilize a linker that is
cl eaved by urokinase. 25 The invengiqn al so provides
the use of linkers that are sensit to cl eavage by
tryptases. Human cells expre§s/atNH.east four

di stinct tryptases, ignat ed Z (311, and (3111
These enzynes are n ot ro d by bl ood pl asma

pr ot ei nase i nhi bi t8rs aﬁy\gﬁgiﬁcleave a few
phyad ol ogi cal substrates inzvitro. The tryptase famly
of serine proteases has been jnplicated in a vari et

wheregf isgl membprcseladifrern Qniend NR G e RS b Avistonengelagied from H.

.cel b : .30 .el.evated tr l.evel s, found.in
sobsefft] SRR TP Pl R AR BP AP R e
whereHO¥WBIEBrgrotiién €xastruttotearedts with pLAse foim tAa'-NH-.

pat hophysi ol ogy of di sease remains to be delineated.

The scope of biological functions and correspondi ng

TheAHﬁ%éV&hPﬂ%@al consequences of tryptase are
substantralrly defined by their substrate specificity.
WDh2 @88/p10RBRPrRET LSRERANNBE 362 and BaYrbyptraseal @niao acid or an
otent .acti. or of pr.g-urqkinase plasm nogen . .
unnaefzg) FpaHRg a%lﬁA)e,arﬁlﬂ% hid ﬁny?laﬁwbﬁ{e?) ﬁ?%fgél&g@n- The amino
acid Wh@_ﬁ&%a‘é&& & tth@lpéruiﬁﬁﬂi@ﬁfo@%él@ct%@léa‘%@tslb rticular molecules
Activation of the plasm nogen cascade, Ttesulting in
such gsemdessspeiated protedseext racel lul ar matrix for cellul ar

o BYBER LR ST R AR TR o o o
fromakd hnto@y, itfs ehéved4hitht #RGUBHE ST e dIntrobh@s MBislidvention are
(SEQ ID NO_ 1) (Stack, et al., Journal of Biological
cleavef diricathepsip B9 (Vthe) medanismg of olepviage 9y pf relessivgdhe tpain of the
o  nal Ci : t te il q

el B L Gon S 905 BBl

invertlopave dnbymbsdipleAs ehe Apihoacid|A/A ‘alk chéren PasedAnghé HhlkeArsgibility to

(SE(Cig. I D NO 21) sequence (Tam et o )
be cleaved by a lysosomal proteases, non-limiting examples of which include cathepsins B,
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al., Am J. Respir. Cell Ml. Biol. 3: 27-32 (1990)).

The G protein coupled receptor PAR-2 10 can be cl eaved
wa@nwsaeihyat ed by tryptase at the Ser-Lys-d y-PChUSBBEN54362

ID NO 3) sequence to drive fibroblast proliferation,

whereas the thronbin activated receptor PAR-1 is

C. o RS TR 5 sy B i AR AP Rt o

being2k 104 RIS HEPERBSHNWré Aélidh éarﬂ@t@sté@ﬂgné 4994 brotdAK @Ravage
oget her, this evidence suggests a central role for

assaysrkyppwade therart.i ssue renodel i ng as a consequence of

di sease. This i onsi.stent .15 wit.h th of ound )
CH QR SonRaruuRo TR QT e et PO o B Soscanciany
cleav@dt $91ca@ESsin B8R VA (B fo subbtafitidl Q[HaGa%Sﬁ hamoaRy amt R fis still

Iong-tern1reifiratqry di seases is fibrosis and
cleavahledk &itprig yistd theactivedisgl yi ng ti ssues that coul d be

t hﬁl Jn%ﬁl‘é! Elg%dlfnre}{‘]e HRSEniRG LiY3tA O] cﬁ(f) sehtbﬁseﬁhéﬁsthg lHngércsacthility to
targets. Irmlarly, a series of reports have shown

be cledigd bganesibs aisocibed pssege aduehl awh plotems thae 8l tbuste@siabyljularly in
tryptase activity and poor prognosis .in a variety of

the V%,Célﬁg’e‘?féu@ebﬁ@ée?@”é‘?ﬂtﬁ]g. exagglre ST whirhapclpds, Bimpgraligopeptidase

oSl 88 B0( S Aher JBKRRST: 1ok o EPR i e win

in vitPaptrodaogyleBes pssa9SBa@60In(tAOA0) ; Ri batti et al .,

| nt er nat j opal ournal of .Cancer 85(2): 171-5 (2000)).

TRROR B2 llﬁ‘ﬁﬂd&@?&ﬁ]l%%“t“é il fasﬁ oot FBR oy Are.
Asn, RF, icanalb YG1a08hA Gy, IO 1 84, LyTPKR¢, IPhRKE&6SSerFPhr, ?ﬁ%f’f@z‘r,eand Val.

one linker may be used to connect the drug to the
In andtheygmbodimerng tRSammocisdl isiselketrd fray the gewiy candbtagnafdiif, &lu, Lys,
andse}gent to the conplex. O her uses for additiona

tinkers include i nking anal yti cal agents,

bipeitelsechl v Deei ahflRhieddn agiReE Metadiadis dBicegkablyatleal@lf she

to the drug-ligand conplex. The nultiple linkers may
protease uckanasa ras eprrelated adtdrpn ingipasgd abilify 9 mefastasdzspa nenycaacers.

. i J o ti . t
Uk LGS B O P56 FATROUTIR 1 Ry RAP RS R D
extraceHalapipace spkitd &sivatiahcaasadienme degrhddtivaros the3foteisriamer s

and hi gher honpl ogs of the conpounds of the invention
extracgflulapmatrixBroygh \iiieise mastasing tymer feisynvadqq Plasmin can also
activaf{ht !cbl‘f@eﬁ@stes i€ fohﬁﬁotﬁ‘%ﬁh«p 86@%&3@1@9'0 thef loAM & iﬁ%ﬁ%ﬂ)a%ement

species or nore than dne species of the invention.
membFore sexanpdieg the adpiteriecarcldpsiph ygttero alreréley dlloowimg dinmercelds' to

. "het er odi. meric." M ly- | ti-valent . .
invad e i § oG Do o Corsbueer Rdte M DU0RF o aERs it is
withiad 3R APBONARBL inv3fkid T4 &RiliOR 1ifkerdhdt§REIEANE HFNASIAHME.

thereof, is attached to an oligoneric or polyneric
f Therwenton gleo grovidge kel uss ioh Enkedefhiaf am seipjtaiedR glepmade by

starch and the.like) are wi.thin the scope of. the
Pt B ORI G ool p Rt G GRE Bheeted o pr. pi. and
I PRL¥THARREOREholdonGoll MY BIBo@Bladinh PYothase iBRBIbNEnd only cleave
sites for attaching conpounds of the invention).
a few pby@avgical subgrdtesansins. KT leatnyhaseFaddy oY sdring poteasehhas been
. _..single species _of .the .ipvention or nore fhan one
impli payagetyof @llergicand; ig gmmﬁ&rggl\;%z}s?s i) VH],gelgl%smcells because of

elevatbd ¥ LORvEINE A GR bRTRON PRRIstRAE paticicd WRE tHeh @ik aed.
to afford conpounds having water-solubility that is

Howegeih thecadctreleatf ityptaso inatha paidioplsy swdegyoefrids asehramaasdo beot
. sjmlarly functionali.zed. Thu an f the . .
aetined{el 16 sore e B SHEH A Riop e P st NRing iR istpeicgl papseauences
of try At 26 Outstanaslil £ aédfieti b3 tthdinMDsenB Apeehtinat er
solubility. For exanple, it is within the
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10 scope of the invention to, for exanple, replace a
hydr oxyl group with a diol, or an amne with a
WQaBa030aF y ami ne, hydroxy amine or simlar noPEI/US2008/054362
wat er- sol ubl e noiety. In a3preferred enbodi ment,
addltlonal water solubility is inparted by
stituytion at a site.not essential for the actjyit

t RIS 1t f OB AHNAAR RS Pr8f“r‘€1ﬁ‘8338MHH%“&%?VHF%(PEX ), the
Zymo Qﬂfi{ el o%tpi’ot@asg‘abs%kﬁétetdhﬁ‘ﬁh B NG APastsNRdWRNBlon. Activation of the

Solubility of e parent conpounds. Methods of
plasmgvigaimcisagglet h@uhvag en theglestohagion of tnytr@fslluialgmmrc( fooeglads

n .the but are

exera oAb b it PR R s B ydRm ot i Elhose

plasmifolgBn actPRJFANGRIFA4YP CEuared olﬂ)’k@‘A\fg P‘ﬁe{Lys (SEQATENORMNY (Stack, et
anmoni um or a group that is char at a

al., JofywydpﬁBgé@@thyzeﬁ@qt@M(l@)}494@6 84199 dQPHox Mapeackes dptestinal
pept1 &ro%ﬁ?@e A ﬁsrigl%%c AB& nut%g Te@?ﬂ?ﬁ)ﬂ%‘f Q/’gsc'ﬁfﬁr b@ﬁ’ne%ﬁﬁ?y i€also

nUc eus r oxy am ne-con ning groups
cleav@ll wofgitsse, mhmlly&x tHEOT }ye&tﬂgeLesJ, Aﬁgﬁ(CBEIQ] éDl N®e2) sequence (Tam, et

resentative I'T§) are not
al., Ay &Rteétart%ell 45’6 ﬁlcg/s."’) I’?g Qp{)l|99g)()h9“ |h% ﬁ}’eprﬁf%coupled receptor PAR-2
I c
s S AR BTN N5 v
to drl\feoﬁlbrbh]esi@rola:ferqmonmmreasahé(t}mvmblnractlhzﬁe(bretceptSEEARf brs 1nact1vated

| Du P(lY
by tryBROTRE POERY-SvesTehESEACE rhhssad Ml ugoyppr Jpggia of
Biolo LJG%%BSU)QW @b4§@@4¢@1§98ﬁ$ﬂkeﬂg5§aherDchgé evidPde s@g%ests a

Dr ugs, depi cted herei n, are provided
centraf ke &rtryptrse imissne r@mdatbn@ ard C@fsemlem@gﬁ dibgagandhis is con81stent

with tﬁ% 110 %H‘ld c’hFui\{\geErg setr H 1%&?%65%!%# @e(lg—%lsetg%%e% clééogg gr? . &e hallmark
of chrbhi@ Ia@t@hﬁahlnd Rd€elr YdrigYte BN despRMOLA} disdhséLidEbiose dndnkick of the
roup in order tolink to 30 the ligand. The deS|re

underlyjing ghesdhataropidhe the reselt @l Bsptesreactivelénio i, phytiplogical targets.
Slmﬂzmr# a% eso(ﬂf reﬁorrgéhta{)@ Mown %1@33&%1% b%rlls&)fmaq‘%dsﬁﬁl’? ﬁ}ahpce"ﬂrhensny

such human.
tryptal;remﬂﬁdy ah@ pedm ptegrfdsmaﬁ a@aﬁétygxf Oamzerst(hbuESEﬁmt aalr; Ugres and

Devellgmens 131 o] e o 2008 Bdiaraices gbi aoniar BhURkI686-92 (2000);

f /
s i e S e L
Journkbafrtttraeny§5(@)r: 1dp @0QMD.ement t hereof . Exenpl ary drugs

AT e Rt B e R o BBy O oGS SR OnG o
more BAIEErDESY AGH18] sHeNAkEORak 6OMed (DeVAREUEBE dAlEoRR 1 I‘%nd and a

continual Iy bei ng di scovered and devel oped,” and '
secong ligkarnay attpéhtaudaﬂgnp$tmgdetsto thragomHes eOﬁewums lﬁfgtsaddmﬂnal linkers

includ%!thsngﬁlgsa 3 18221%%5 9 rbﬁ%r%% rel tﬁ.ﬁ? %rggt}n%(gau %L (%éeic? % laﬁels to the

drug-ligh@t G gpiki Me YmHipls GaRAd Ay tRthé Sfine Mcdff@ﬁeni S,
sul fhydryl s, carboxyls, aldehydes, and ketones. More

PSRV itkid theuseeps B p@%@l@}gavqnﬁlen AeFeconppHAG A the invention that are
poly- 81[ }anﬁf Y, Qﬁt g%ﬁ%ngﬁ (ﬂre a gﬂ&éfjer )éllcch ﬁqﬁmers trimers,

oxy ven nor
tetranterﬁfrfelr}ﬁghiar humoldgené thegfomppﬁndsmﬂ thﬂjﬁlvhlycdfnmryezﬁ:tw@ AnalBgues

nd_secondary am nes and 10 carboxylic_ acid functiona
thereogr Eaﬁg(ﬂwﬁfe@[ @PE@V CPRTERAbe SISk BhiEomg HingiagPoRisy gr more
than ofe sﬁecie%’of ®he fvention. For example, a dimeric construct can be “homo-dimeric”

or “heterodimeric.” Moreover, poly- and multi-valent constructs in which a compound of the
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or nore reactive functional groups. Additionally, a

sel f-immol ati ve spacer, Li, may be incorporated
wheisaein9: he reactive functional group of the BETGS2081054362

the linker. The drug-ligand4conjugate is effective for

t he usual purposes for which the corresponding drugs

are effective,. but have superior efficac se of
mVen‘tl‘HbOfaaoliqa?tt‘g? anplogug %ﬁ’fe"? 1% a‘?%ﬁlii ‘gto rgefigomey r IPP 5ies framework

(e.g., f)@lyfyrsﬁ@ Scw%ﬁjém t}ﬂ@r(g(ryH tyI Qartcﬂ %n&j 9&' 1[1{%5j ar‘éedllthn‘{\’ﬂf‘ers%of)é ofl the
particul ar’ “benefi drugs include
preserp rlm‘teetlns Thepindesrk lambfsn’alm pomfummhel (dp.Jgsing an array of

reactif glsndt Arare peepe P ERPT ¥ iHRu Rl YRR dmifgp can e
deriva@%edith a sifp@e §R2EBf ihdhhwintioh 6r MEEdthas okl hieeieobPihati®vention.
reductase inhibitors, thymdylate 20 synthase
i MrBpesribe PNt imeatiemingiudescompennds Biayaiedunctionalized to afford
comp(gdﬂﬁg 'hﬁ\q gg AR sofﬁ%&ﬁ%h&% & n‘irlc{'r?ce ?&gmeat%ya%% ggusfc%%ﬂoﬁn&f that are
rugs, e vinca onycrns,

not simil@oyimictispalizbd le(ﬁsohrqmﬂlhe Eut&h&ﬁﬁtis desforth herefrt €ini teki raglaced
of drugs di ynenes, theofodoph IIotOX|ns

with uabéer%r%ﬂrcalrs it hayergianged wageiosofubilify s Fopamps. diis grithisthe
scopeQ)ff tl#eri V&llt!iroﬁ%ltfof &éé%ﬁﬁéh erlédecal lﬁgl?%){}%gﬂ)tugx&lﬁ QHB? dr a armne with

use in cancer 25°therapy ecu
a quatprmatyeamiie orydpar yyppeiot iod eisnilar Utmrejwsieredlub]eohmg]yc ah a preferred

ctivit uch as t oxi n dr . be sel ect ed
embof gl atltipvd et oGS Sorinade oY sy RbRPaghe SE G el or
the ach*«'ﬁ?fov@a@@scﬂhé lidh dHaBAN&¢ thEN@8HoliHd®et fR@Aetdif with a moiety that

drug-ligand conjugates have tunor specificity arising
enhanfesghe water spleblhty ef thy pafent ¢renpdugen dMeEwérrpf ahapfing theswater-

are drug- a at es hat ect
solub 6o trifie B ER B SRR B, SR A E Bl 1€ no
limite@ &, YORGioBA il &S61¥hnidAutlBud WRh rarp@rrhzmehuy erﬁargéhemmwgo k.g.,

in sufficient amounts to generate cytotoxic |evels of
quatenagEATEINERUM, O § BEouPjthqtas ¢harger at g @hytiplegicalbnecleyaibpil 5

t
carbo s RS2 o0 SPSEA N0 L OR0E, SATBLRARE syl o
or ammerdmmauﬂmg)gprs at/ arbhgle, @iydly @olydfhegs-, hncgaredrkeo rRrebre:Xentatrve

IS that they are | ess toxic than the correspond %
examgle%rélc]dlﬁe‘,dnut ara:d}ott ligyte = POty it 8P eg tpaeimine, poly(et yleneglycol)
3
o G4 SROLREEASE Iy RS I, ST s
compmeidatarwlenowtmntthfeart r S, ﬂJrlegamplncBumheR Lner @ad®ld. POLYMERIC

spec will _ result e of the
Druc BRBILRR Qhgltny skERMIsLAtS St siies Vil 9 atseins
Chemiaérgéaaftlycmmggousefwlww the current invention

i nclude; for exanple, duocarmycins and CC 1065, and

anal ogues thereof, including CBI (1, 2,9, 9a-
trahydrocyclopropa[c]benz[e] i ndol - 4- one) - based
al ogues, MCBI (7-nethoxy-1, 2,9, 9a-
t elriids; bBysleteg ye‘l‘mh@eﬁ[ eﬂel;ﬁ@\zla@i 1n| tﬁd @Lhrréht aventidraseshrt of a drug-
anal ogues and CCBI - cyano- 1, 9a
ligand; eomjugaey yihere\tbe éruerle b%rlff‘éi] tp @dlgpe«} ﬂrrweﬁﬂ a mﬂ@he}rh%é.@ednust
posse%rhadeggg(? ﬁlofbf 1Jaﬁ1§ g g%ﬁtafﬁs I%levgq’ﬁnc]tgﬁahgro%p in order to link to
oxor ubi cin I'Cin conjugates suc
the ligamd piTad dewired d)ltddigibhl@bﬂilvrmdcludes the diagnosis, cure, mitigation, treatment,
cyanonor phol i no- doxor ubi ci n, dol as atini)such as

or prea%r}tgéltogldpﬁmfdn ap SR Py 25ty }Hrman. Thus, so long as it has the needed

reactive functional group, the term "drug" refers to chemicals recognized as drugs in the

DRU

official United States Pharmacopeia, official Homeopathic Pharmacopeia of the United
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cal i cheam ci n, maytansi ne, nmaytansi ne anal ogs, DM 1,
auristatin E, auristatin EB (AEB), auristatin EFP
W@ 2B 3693ononet hyl auristatin E (MVAE), PCT/US2008/054362

5- benzoyl val eri c aci d- AE esser 15 (AEVB), tubulysins,

di sorazol e, epothilones , Paclitaxel, docet axel ,

SN- 38, . Topaot ecan, rhizoxin, echlno co h|c
Statesv%%f?’ﬁ?% Atio ?%8@%‘? Iy %%S&%f‘}eﬂg ﬂa%’&ﬁ“il ary driig¥ are set
forth ﬁﬁl tﬁé‘ Pﬁ'ﬁsﬁ&gﬁ e R ITBHhEX@IIR) dFRLA AR @Irah%kz Book maintained by the

| or onet hotrexate, 5-fl uorouracil

U.S. Hc@d@a@ﬂbpgl Adnemst@z}ttoms(FBe\) aNeyidmegsi @@belr@ Fetmualy being
dlscoxgéeﬁﬁ;%%d{s}%% OHC 8H Is%eeérgsght Jﬁ]%%%%yﬁxlq%s tﬁ&l{g%gﬂgh’c ngsanqu also

be inceAFOTABO WS tHe, drug Ag B1H dOHPIS! dfithe bdrdry HBRUGH),

podophyl | ot oxi n and podophyl | ot oxi n derlvatlves such
abreferahluseimabgrospoipelide eriphas phigeendayy seinesthydeoxyls,

sulfh)léi%gyc]’arbs?gégt ﬁg&r}fdgg ch? k toﬁ‘% e?{log% af‘r?% ﬁﬁlCHOnal}lgrougs include

canpt o el r ana

hydroy18,eprirkar® \win seboudsy mayind3esutigtifyilethd darboakyliehcitl @ul&tl@ﬂal@@oups.
a functional Cgﬁooup for conéenlgat ion to the |jnker

Even gescpietsagdAenrcdional seeiyts ingdhésiyxdapx o drimagapicbiscprdagy gies and

carbokﬁlctalé?d RhttioaP I%Elﬁg efllﬁee%ugﬁd.\gt RJen$ lé‘a&rongs&t'nﬁhartﬂﬁ%e 2, 3 4,5,6

current | nvent on I nc ocarnyci ns
or mo@OBhetbasfenctmndl dvivBs: bididoratial osplfesnéletiendpacer, L' , may be

incoripgfBE Pepierh 15 oteb FUEUESE P (A0S HBdR L
EY%E QRS MGnd c@Mhéate Mffe%h% fd? tfe udEBpurpbkl forl\d){ﬁ&i the

Tubul ysin” A, Di'sorazol e, epothilone A and epothilone
correspon@0g Pargs |amﬁfﬁncnye fweh@ierseplerc}rte&mxy hecapfe ofttbe pblésfe irtherent

R L S T S
beneffpot ent ant i t unor antibiotics that derive their
bi ol ogi cal effects through the reversible,

s Fapmplaredugs HickWe pyoteisg meptifaseandsepnlbmelscule |dél¢gs|cvétammg a

funcBh ¥ttt Qs s dRE Shor2msiienlt She P IEDs ket it

exampilb thd enAe iGhiditorsSach asldiRydr8fdte (20AFe inBibgrers, d{ynaﬂylate
. .,Am_ Chem Soc. 113: 6645 (1991); Boger et al .
Synth%ﬁ]m@’]@f? 14 intpraglates 7N Aqajeryprs, @a@@Pmé%aS%ﬂnhlbltB%&reg

anthrewﬁgh cf?ﬁg[}r é)g lL-lg.\gs - thé v%nZ§ gnﬂg]s %ﬁg}r)lton?égﬁeﬁhg %[Horﬂg)gmts%e cytotoxic

ure of the“-duocarnycins, exten
nuclegsfideny ths pleaiveetfemily o€ dotgeddiyienes, uld platoiphglldtbraniXferentiation
ation selectivity of the duocarnycins 5 and its
mduc%rts’%éi Zﬁi origin. Aparticularly preferred aspect of

t PRAGWT @0Es bINEBLIAN ieAMbH BR IiRle EYIoRSGX Hi%gs ﬁ&'mClH Rehcer

havi ng a structure according to Fornula 4: A R6 R/ 3
therapy aphdRdher sRalRanol@¢ules, proteins or polypeptides with desired biological activity,
such as a toxin. The drug may be selected to be activated at a tumor cells by conjugation to a
tumor-specific ligand. These tumor specific drug-ligand conjugates have tumor specificity
arising from the specificity of the ligand. Examples of this are drug-ligand conjugates that
are highly selective substrates for tumor specific enzymes, where these enzymes are present
in the proximity of the tumor in sufficient amounts to generate cytotoxic levels of free drug in
the vicinity of the tumor. One advantage 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,
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5, XEGRS5 (4) in which ring systemA is a nenber
sel ected from substituted or unsubstituted aryl 10

WG astdIens ed or unsubstituted heteroaryl and PCT/US2008/054362
substituted or unsubstitutad heterocycl oal kyl groups.
Exenpl ary ring systens include phenyl and pyrrole. The

ol s and G are independent | el ected fromH, .
the Spgg}gbﬂ %QES gogpley ﬁ%%!k?é?) e é?lVgl‘;?ﬁ Cogi?ﬁgﬁﬁl?%ttgbe ged relative
to the Y& lﬂ?@ élﬁéét 8d nﬁ?éa%(p@egffllclty il %sﬁft @[@5 ﬁlghe@pe?bé?ﬂalg% Jremd

or G are optionally”joined forma ring
Com@by$wbﬂPEE@E@t@@tmnmmﬁm§ubst|tuted or unsubstltuted
aryl, 15 substituted or unsubstituted heteroaryl and

substituted or unsubstituted heterocycl oal kyl. The
cymﬁﬁngol X represents a menber selected fromO0O, S and
NR23. R23 is a nenber selected fromH, substituted or

u Eé/tﬂﬁ@eli: flines GS%fpklgalthe it invantéen ieludpdonetample. dgocarmycins

€ represents a
and COEHESOR oo BB ARY inol[ g PTRPR A T ST BN S 2 )
tetrahwiroeyeldpropd[8]behz[ SRl Ut diepbaset aufisgis] MOBI&A-adthydy-1,2,9,9a-
substituted or unsubstituted heteroal ky

tetra—}mdbcpfdglﬁﬁg%pég: bqn.z[eéﬁgglpﬁgp%)sbas%%alogGFQ)}I@(Z‘Cﬁig7 cyano-1,2,9,9a-
e 0B BN, P e .0 R o
1065, |dnzi@qub1¢dentdl doxppibias eorijugdtts 531011)81 mbrthetin@doxorubicin and
uns ted al kyl, substi d or .unsubsti t ut ed
CYanOHlé’F oI delastating iy aé °Bﬁ§%§§1 Gomtsef sy,
calichii@iceh, %a%@ﬁe Rilig’ytﬁﬁ)sgr%t DRlogW HIL-1 N@ritatif EISRisetindas PREB),

atom to whi ch they are attached are optionally
auristjtoi EEIB(AEFIP)O mﬂnamstlntykaurtsmtm& YIMAdS b drentapederic acid-AE ester

(AEV%E él(rﬂcéll %306%8 ;llaog%lﬂsnéﬁ F%@&Q%‘% %%(I;gt%,r)%: eﬁ\l t3§ 'Fopotecan
rhizoXig RN RBhY T, coMéhi2B08/idNaa A3 viRad i 2008 bife Gémaddtif}d,
R4, R5 and R5' are nembers |ndependently sel ect ed

eleutherabin, etkaifsaie; wedapisFin, digdoipsmathaireaatead Kyprouracil, 6-
merca?%ﬁé&%,%&%?glg aﬁ%tﬂgo;ég%tr %@ﬁ%&ﬂn ak %(ﬂot'smg “ig&’oklh&'ﬁg 4 Bhomycin,

daunowuitsicih sihd ﬂmﬁrexﬂuMaheb@pgahQaiukyhycnhal, oo mycNCR,, caNRIhDRKGin,
NC(O) R15 OC(O) NRL5R16 OC(O) ORL cgo ) R15, SR15, ORILS5,
aminoggsin, @@Wﬂl@:&fé@ﬂﬁi@w%@@@w otRgidRy vtV EIch ay
etopoélée anetbwsﬁﬂzgfh Eﬁl&[@ LinkeAstal tab1, fbt %&ﬁ@ﬁtacfﬂabﬁtgﬂfs aBﬂ N® -
5, R4, R nd toget her Wt e carbon’at
acetylvdpémmidmheganmtahatm amtlehhlr aradpgues. n@dlet kndvor drugs may be modlfled

T A -

chemﬂ?ﬂﬁ&hﬁcat&ﬁs RISviRkOhE Rependent |y represent H,
substituted or unsubstituted alkyl, substituted or
uRsftrsed eytetesink &rarsoal ty lcurrenibisyention éluske: duocarmycins, CC-

1065, %pel? g&?&: ;/a;sjft:de andg\/lﬂBtI lPtaSeeglsaélra oéhgsd%lslteo% ntloggﬁo %%tdoxom%lcm

cyanof®k Siod@y GoRatulkidin, ABths@uR 0] EdthiRetadtatin Waketaiidibl dytansine,

tidyl, where R15 and R16 together with the nitrogen

pept
DM- 1a@@fmt4t51 AR, ARED. MMAE alybabauA aPsosselcoprathilpre ¢ s
epmhﬁ @Prma substituted or unsubstituted
e erocycloalkyl ring
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 ef al. J. Org. Chem. 55: 4499 (1990);
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system having from4 to 6 nenbers, optionally

containing two or nore heteroatons. One exenplary
wWE2080092 is aniline. 15 At | east one of R4, RA/URB0S/054362
R5' R R 2 R13 R15 and R163Fs used to join the drug to
a linker of the present invention, as described
her exanpl resent to
Bosergiib, et /i Sdio AL NG (19 ORAOeR et dhs g hinge e phig: 6645
(1991 I RPE: LS DA rnASof. QQSI%VE (99 PBERR PRI, 'B%B&rgf Med. Chem.
conjugating the conpound. In a further exenplary
Lert. ZsrioBd1 3980k ,SulRdcquiat t0|€l$ iRBial fisclRswe RE GeRUECANYCRIGEx&meive
i pdependent | v, sel ec subs ut ed.al kyl .
effo“%ﬁ e@’ﬁ%%??‘toﬁ%/deté? et 185| WSS‘:}N&%@ f‘r‘:@é{%}( 05@‘6 dhocarmycins
and it stAshhrenst iglr oup at the free termnus of the al kyl or
het er oal k noi ety. One or nore of R4, R&' RS RS' R’
RAopartigilarky prefangd Rgechal/ths suwejitigation Prayiden s chi@toxic
det ect abl e | abel ,
Compgﬁ%%d%ﬁ? P Stlglc uré g{cg%}u%%l g‘ggﬁl.‘hm e bond which is
ei t her present or -absent. Wen R6 is present, R6 and
R7 25 are joi ne forma cycl opropyl ring. R7 is
CH2- X' or -CHz-.\\ef ARR7 |F‘sz - it is a conponent
of the cycl oprop ' he syn‘qol X1 represents a
| eavi ng groupg? for exanple O, Br
or F. The conbi nat\tof ‘ Ré inter pret ed in
a manner that does nol vi principles of
chem cal val ence. Xl By i ng group. Useful
| eavi ng groups includeg, bute Rfited to, 30
hal ogens, azi des, sulfonic ester sRs(e. g.,
al kyl sul fonyl, arylsul fonyl), oxoniumioré) alkyl
) rchl orates, ammoni oal kanesul fgnate esters,
in whigh KYBEYHBMGS i  BREPESSCL b prbsHiules! oraumpstiptied ary!
substlﬁﬁe(gop urfsﬁl!)sft1't1§5@ﬁet61%Q@@Eﬁ(ﬁ&lﬁﬁbﬁﬁéﬂ%ﬁh%tﬁﬁ%t&f W edrB& cloalkyl
. Particular gens useful as |eaving groups
groupa,r Exeanplay rargsyBrems Thaudshgieogl ofd fynode and ot her
Vi .opria V\D200/10 . .
P CETb A 555 S e Bl SRR PR sabs e asepr tituted
alkyl, @Btk PBSurisEbMeltBd RetbRAIKIDIal Hetdr@zﬁoﬁf a Elh% BDoRl osKiahll G are
in the art (see, for exanple, March DVANCED
optiongHyANNT! ©HENN STRE, systaa sElgicteid drpm StdhﬁtHWd @wnawtlmaryl
dl %C-EA | C FU ONA
substlé%éé% nlaq% gﬁz &ergaliy?lar\ééf] substi uN éi Qr émNr%_er itute |‘he erocyfg)él%yl
amde Msolbﬁepﬂ%ﬁﬁu%dﬁ%%el&%aﬁﬂb& SYMMENR@ NET HODSe mber
5 John Wl ey and Sons, /1980 The curved |ine within
selectedy frogy K. %\'ﬁﬁﬁé‘ieé QT PGSt eltydsubsikuted Re unsuligfithteg hptsvealkyl,
and aj€ or nore degrees of unsaturation, and it nay be
romatic. Thus, ring structures such as those set
f @he byrhbdld?/?/repmsbnltﬁd a]beﬂelsieﬂdctoddl,fr(ﬁﬁ,( ey SRM,INHIR' ' tané OR'', in
whlchslglqpe ogub's:t?tglm oru substltuted aﬂi}?flsubls_tlgu}e\d or ugsubstltuteu 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

they are attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl

ring system having from 4 to 6 members, optionally containing two or more heteroatoms.
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(5). 10 In sone enbodinents, at |east one of R4, R4,

R5, and R5' |inks said drug to Li, if present, or to
WG-2008n030E enbodi ment, R' includes a noiety, XBCT/URWD8/054362

does not self-cyclize and B8nks the drug to L', if

present, or to F. The noiety, X5, is preferably

the @b ﬁ@légéﬁ RSB T and(%nﬂhﬁﬁ %ﬁg@éﬂt%ggtﬁl\{te

unsubgt@tlu{e@"ﬂll{w stbktitGicH ro? uns]a%st(t\ﬁleﬁ r&rﬁ hﬁlbﬁt'ltgwd o? HJQleQQMPE!d' He€eroaryl,
t he remai nder of ug):” O Lp an

subsuemm wybs@mwhmcycmnqg w@g@nN@mNRE& rrmemaj Qs

oc R B HoTkfORe” IR TR bt B i ik y

O(CHQIHN((DH3)§ Uhtedrd h et iBte@sr H6h 1ftar2t)hoﬂ z[hytalaﬁicéﬁfpaﬁl othRﬁnR“’ R’ and
section herein. In some enbodi ments
7, togehigr withdhbewrberuaterns i which tmy se aﬁ@cthﬁ@we Jmmféityty fornpa
substlaft]g({ %‘j{n a&lﬁgl\gﬁ%(%%loea;ﬁgﬁ (é%: g&gltoc @g@lﬁ@r}\{% st% L mJVI ﬁj(grﬁ Qo 6

memﬁé@ zfde 8ﬁdR%ﬁ&ep€ﬁHéﬂd§2@@8édﬁ5§i3&%stﬂ41@edﬁﬁr ﬁil#gh[(}ltﬁi aly IR~
. In this enbodi e
Substlflﬁ%ﬂ ?fdéﬁt“?sflﬂé%d laffterpﬁléyg ab‘ésflrttt Pt wsptityed anyhy subafaf,uted or

unsub uted@?tergg lagtﬁ)seftu%deor %llﬂfshﬁﬂéd Rtds c#od ‘iilgﬁ%?di bisdtituted or

ove rrm a 4, as V\B as prererenc
unsubptanutadwbadyl, ehdred®' emit R'® tdgeches y\nﬂndhe Hittogematoentoevhich they are

aacr PRI Y28l ehhets LT O 8,300 2RI Rt i
systert HRwihE HohEH (26 ndRBLRS B]tﬁdi'ﬁlﬁ? cShtkiing tw%lbtf?ﬁdrE we@fbalims. One
unsubsti tuted heteroal , d acyl. Each R23 is

exemplagyepandentslapilvel ect ed. The synbol Rl represents H,

0T e R MR SRS R o ik g e Bz oo

linker@flhe preséns LRShtidn hedesatibad herdVRHBL @xang;i?@w@f @8&nEh%o F.
R9 and R10 are mdependentJ sel secte

sliberq erbastiment. grieasberd ek e® alRkyR aRd 1.%% BiibB{ i andtRedbears a
reacti%d gﬂdﬂé ldg@%}lj]{lé{% ?c% 438{}\:25@% @4 lcomgg‘uﬂdS IH a fﬁfth&%ggﬁlbfaw ed

embodlment R, R", R’,R”,R", R'%, R, R"” and R are independently selected from H,
substituted alkyl and substituted heteroalkyl and have a reactive functional group at the free
terminus of the alkyl or heteroalkyl moiety. One or more of R4, R4’, RS, RS’, R“, Rlz, RB,
R" and R'® may be conjugated to another species, e.g., targeting agent, detectable label, solid
support, etc.

Réisa single bond which is either present or absent. When R® is present, R® and R’
are joined 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,
halogens, azides, sulfonic esters (e.g., alkylsulfonyl, arylsulfonyl), oxonium ions, alkyl
perchlorates, ammonioalkanesulfonate esters, alkylfluorosulfonates and fluorinated
compounds (e.g., triflates, nonaflates, tresylates) and the like. Particular halogens useful as

leaving groups are F, Cl and Br. The choice of these and other leaving groups appropriate
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It is generally preferred that when R2 is substituted
alkyl, it is other than a perfluoroal kyl, e.g., CF3.
WO poosneseedrbodi ment, R2 is a substituted al kyl RBEDS1008/054362
the substitution is not a 3hal ogen. In another
enbodinent R2 is an unsubstituted al kyl. In sone
|nent RL is ester such_as . |n
for a pagiy 36 r?Sb%‘S TRahie8 CO“‘?E‘PWS Wétrﬂ% &8\%111“3? R@&‘O&%Sgﬁ?%ﬁk% At (see,
for exﬂﬁ}ﬂlebﬁ/la%}pﬁ ADvARED @RdAﬂ@@@ﬁﬁMfsﬁ‘? DndAdHi&ES oM Wﬂey and Sons,
preferred Tower alkyl group is . I'n sone preferred
1992; Saddi ﬁ%nl(ero \Fél OR§A@Z@E®T@MLF@R@I§’ RBEBARATON® Apd Edition,

AcaddiaSemabh 19° S and s T SHN i onal BE ORBANELS e Mervos,

Jomlﬁmﬁkﬁh£s$ﬁQ9¢g»and NC2. Each R29 is independently H or
lower alkyl (e.g., nmethyl). 20 In sone enbodi nents,
t A&e gwiygd fige gverl@cthe dixsmenberad fing irsliqagenthatghering, paxhayesone or
r D
more ﬁ o%g)ﬁqmsal%ﬁljaﬁé% ledgd it [ﬁ£9 lgé;%r) ogfj/lfsn %ﬁlg gt!rﬁlcgulgg suclh as those set
forth scdRe, zﬁﬂb@ﬂteﬂ&;ﬂhéﬁure&larb Svifhin (B, scepe dBrFormhblags)re
enbodinents, Z,is 0 or NH In sone enbodlnents Xis

0. In yet_an er exenplary enbodi , the invention
provi des c ing a 25 Skrus re according to
Formul a 7 2008/ 103693 P 088/ 054362 41

H3C Z
RA N X ZR5, .
preferred strucﬂu e of t he duocarnycrn\analog of
Formula 4 is a $tructure in which t he’Fing sysdem A
[ t ubsiai §ut y [ .
ol e SRBERLEAE SRl BB, ko' BRABUREY I B ardBfo i
preserlesiabitbed her ei nabove for the structure of Formula 4
when the ring systemA is a pyrrole are also

prepRt P AmER Ri EABLSAHBRICH “r iy SPEH RN links the
drug 413 ulkP fés it @148@ %‘l‘égﬁ&kthruke drﬁ gh: &Xﬂ)ly (cﬁ%ﬂgablg Blin él‘rf‘gﬁy‘?ne and,

In a re efre rug conprises a
when stenugt, progvidel theratine Haug( As anRXami@R, R'' can have the following structure

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

é\r\_/

In an exemplary embodiment, ring system A of Formula (4) is a substituted or

O

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
ring is substituted with a CN or methoxy moiety.

In another exemplary embodiment, the invention provides a compound having a

structure according to Formula 6:
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RR R' R RBRalNRa X ZR5 10 R5 (9) In this
structure, R3, R6, R7, X are as descri bed above for
WO-00a0®I3. Furthernore, Z is a nmenber sel ectRdI/U82908/054362
0, S and NR23, wherein R2340s a nenber selected from
H, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, and acyl; Rl is H,
substituted or u ubsth{ uted | ower al kyl, C(OR8, or
CO2R8, wherein R8)M.s a' 15 nenber sel ect ed from NRORLO
and OR9, in whi and Ri o are nenbers independently
sel ected from $t RP ut eq or unsubstituted al kyl
and substituted Jubstifuted heteroalkyl; R' is
H, substitut ' bst\i tuted Réwer al kyl, or
C(O R8, wherein RS del ect gd from NROR10
and OR9, in which RO amd Ri e8I s i ndependent |y
selected 20 fromH, subtl unsubstituted al kyl
and substituted or un iy : gteroal kyl; WO
2008/ 103693 PCT/ US200 /0543 ) '
substituted or unsubstituted | owgs al kyl or
unsubstituted heteroal kyl or cyano or al kogq)'; and R2'
In thid Emihdi@ents tHesddrititit €6f e sutnsiteatsiRFURER Y e R ARRYR” 4d X are
unsubstituted heterogalkyl. At |east one of R4, R4’
substanbalbeas ggseripgdpbrys qﬂéf@ﬂavlaﬁies 142 R%P@#éewaéortpeﬂaularu f
embo@infh&S &k syRbol 2ifa néﬁ?éh?ﬁe\:}@ﬂﬁ&m fét:tgﬁffrotnl?@ 4rd N, The
rises structure ere ave een
symbq) ICRnE egpresontk monembdnatlectod YrohoH| skljolstltut‘édlﬁfﬁ uﬂsubﬁ%tubﬁbdl%lkyl‘ll
3 In this. s C R5, RS,
S“bS“F%ed ‘Pi?‘ms’lﬂi’sélf‘&e%éetﬁ)@%]@r B%!‘l‘] G o%réc %ﬁé 1%8%‘1&%“&69}” ?%Cted The

symbﬁtﬁltr@ﬁfe@ﬁseﬂ %bkt%uéd'@mﬁﬁfbs%te%%@@lri dﬁ%IOC(cﬁRQBQCOZR R® is
wherein R23 is a nenber sel ecte fromH

a mer@ﬁbsetlﬁcttqd gdmowbstitsiedstiiyl, mneebstiftsd alk guNBf R UNBINBR"® and OR’.
subst i het
R ang RoriteondetEE P i S im0 E b R e EhSPARE

substiflt&B tndtR€inAEd HrsoRy 1. tRR €M, or substituted or unsubstituted lower alkyl.

It is generally preferred that when R* is substituted alkyl, it is other than a perfluoroalkyl,
e.g., CF;. In one embodiment, R? is a substituted alkyl wherein the substitution is not a
halogen. In another embodiment, R* is an unsubstituted alkyl.

In some embodiments R is an ester moiety, such as CO>CHj;. In some embodiments,
R” is a lower alkyl group, which may be substituted or unsubstituted. A presently preferred
lower alkyl group is CHs. In some preferred embodiments, R!is CO,CH;3 and R?is CHs.

In some embodiments, R4, R4’, RS, and R> are members independently selected from
H, halogen, NH,, OMe, O(CHZ)ZN(R”)Z and NO,. Each R¥ is independently H or lower
alkyl (e.g., methyl).

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

structure according to Formula 7 or 8:
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aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycl oal kyl

Wh20080e3993 NO2, NRL5R16 NC(O) R15, OC(O) NR15R16 PCT/US2008/054362
OC(O OR15, C(OR15 SR s OR4s 15 CR15=NR16, and
Q(CH2),,N(CH3)2, where nis an integer from1l to 20.
R15, and R16 i ndependently represent H, substituted or
unsuBbst i tad.ed, al kyl, substituted orM substifut ed
het eySafkyl, substituted or unsubstitpted aryf,

substi t ut ed

&d het erocycl oal kyl ano i tuted or

RU d peptd«dyl, where RI15 3

W th t rogen [atom,t o whjgh they s )
optional I ) j ojred 2D forma substit R
unsubsti t ytes cycl oal kyl ring system i n| DM
4 to 6 T~ Megral |y containing ty RS
heteroatons. At |elgst one of Rs R R' ' R12 R 15
R16 or R32 links thhe drug to L', if present, or t® F.

In at | east sonme enbodi ments, R32 |inks the dr to
L', if preséﬁt, or to F. One preferred enbodi t of
t RindtHeP PREUAY ski®ctuD28080d0389%3n Rhallb LSREEBPD4 302strftfure in
R R 'Rl RI' RBRT RBNNR32 XZR5 R5RLIs
whichthe gigp systeratdeld aprungibstitised erpubditptodehenyl kipg., Tixg pjefgred

. R ' [ d.f NI
s By T SRR DG LGP SRR e

the rifgedyeetred if £ piRrdle afdtlsd preteiRd sObstitiEstdoshdnl thé eidlg b dtath A is an
and substituted or unsubstituted 5 heteroalkyl; R' is
unsubgfitutedios splstifwer Brenyhddbst i t ut ed | ower al kyl, ~ or

: : o ¢
an! SR Ealt e St TR e P AP O, AT

Formdel®cted from H, substituted or unsubstituted al kyl
and substituted or ungubstituted heteroalkyl; R2 is H,
or substituted ok bstituted | ower al kyl or

R, Of 10 cyano or al koxy; and

£d, or unsubstituted | ower al kyl
oal kyl . A further enbodi nment

R2' is H or quQ.
or unsubstituted h¥t
has the fornul al g

R° )

In this structure, RS, R6, R7, X are as described above for Formula 4. Furthermore, Z
is a member selected from O, S and NRZS, wherein R* is a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl;

R'is H, substituted or unsubstituted lower alkyl, C(O)RS, or COZRS, wherein R® is a
member selected from NR’R'® and OR’, in which R and R'? are members independently
selected from H, substituted or unsubstituted alkyl and substituted or unsubstituted
heteroalkyl;

R is H, substituted or unsubstituted lower alkyl, or C(O)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;
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R33/ \N'J'14C) R&. NR4 O1 XZR5. R5 Inthis
structure, A R6, R7, X, R4, R4', R5, and R5' are as
woleasnisesl above for Formula 15 4. Furt her nor ePCHUBX08054362

nenmber selected fromO0, S amd NR23, where R23 is a

menber selected fromH, substituted or unsubstituted

SR ., G B E PEuTl P ey S of B el HeteFiky or
cyanoLH?SdH&%S/‘ At 1€ il Ko sub eiRed bf Hﬁsﬁgstﬁﬁteéﬂ W@%‘lﬁﬂ B Bkubstituted

aryl, Substituted or unsubstituted heteroaryl,
heterogdlydt i t ut ed or unsubstituted heter ocycl oal kyl, WD

1 69 z{ 8/ 13445 e
QB IRT o L RS RO TSR IR g i
preser%l&oFCRﬁ NR16, and (XCHZ),,N(CH3)2 where n i s an
|nt eg@r froml to 20. R5 and R16 independently
epmbedimspbrfithe deved Do compseas srstugtueri(1d) kipere R* and R*
[ het er oal kyl , substituted
have %elrégisnlg%(ﬁéoﬁg? gg&%@?foa&g%stltut ed or unsubstitut ed
hstituted or unsubstituted
and, substituted or unsubstituted
1-R16 together with the
ey are attached are
h tuted or

heteroaryl, 5
het er ocycl oal(ky}
peptidyl, whexe
nitrogen atonyg
opti onal |24

unsubstituted K J|_S

4 to 6 nenbers, opiN onal ¥aning two or nore

het eroat oms. R33 Ii olL, if present, or

to F. 10 Preferabl Al R ted or unsubstituted

phenyl or substituted or Zinsubgt i t IRed pyrrol e.

Mor eover, any selection of subbdituents described

herein for R' is also applicable to R33 LI EARbs 15

X HRPIUARARL RaRP Igand, gRebegted dbicpmd N6 8 O Rormula 4.

consi sting of protected reactive _functional groups,
Furthermpreo tZeis heve meacteated fronc®i Haad NG7 owdsrein/Bf e b aipingber selected

nd targetin g Preferred |igands )

from 5t g S A s ef Bt TR and acyr

t REY BQElectbd £SAIE, @Mﬂteﬂﬁﬁhﬁsub%@ﬁteﬁlra%%ﬂ Q&ﬁst&afédkb@unsubsmuted
descri bed as a nember selected from

ol SCPOYNROf T KRBt Kz Wit tiaiterocycloalkyl
§ i d I
alos S RRGL Rk 06 VAR L I BN G RCBABR T Gl SR,

CRISﬂwétarﬂﬂ(eﬂ{zqm(@Bﬁ»bﬁhé& utiean heéer 6ahy| to 200 B€tand R
anot her exenpl ary enbodi nent, R29 is a penber sel ected
indepgndgptlyrepegsent Hygapgtituted or Rpwp§t1tuqqd alleydy sg‘pqaylpted or unsubstituted

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

substituted or unsubstituted heterocycloalkyl and substituted or unsubstituted peptidyl, where
R" and R'® to gether 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.

At least one of RS, RS’, R ’Rlz, RB, RIS, R16, or R*? links the drug to Ll, if present, or
to F. In at least some embodiments, R* links the drug to Ll, if present, or to F.

One preferred embodiment of this compound is:
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N O O Rso 25 where R30 represents substituted or
unsubstituted alkyl termnated with a reactive

WO vstidmonl  group, substituted or unsubstit utBCI/US2008/054362
heteroaryl term nated with4a functional group. The
above structures act as reactive protective groups
that can be reacted wyth, for exanple, a side chain
of an ami no agi.d of a?argeting agent, such as an

anti body, to thexeb link the targeting agent to the
I i nker-drug noie ) WR,2008/ 103693
PCT/ US2008/ 054 36¢ anetin2 Agents The |inker arns

and cytotoxihs o he-(i Réention can be linked to
targeting agents H

i t cdti vel y deliver a payl oad
, 9,
targeting aggnt S ,

to a cell, orgap of the bady, Exenplary
ant i bodi 8. J. 32chlmerlc

humani zed and human), glands, f o cpt 0

| ectins, saccharides, anyib |es t he I|ke are

recognlzed in the art agd ar wi t hout

limitation in practicifg the Z)re mention. O her
targeting agents include a class of; conpounds that do
not include specific nolecular recBgnition notifs
I Re; s‘JﬁesdiEEt‘EtﬁEéHQJr%ﬁ&ﬁb@étute%l%@e@aﬁkﬁob){éﬁighé{ﬂ @@9{89 'wlﬁ@&h)R is a
pol ysacchari de g)o yam no aci ds and t e,

membgdetleates) EomlNR Rites! OB’ tih avhaght Bt oxi R aﬂ'dmelaum tmd@pendently

ff t h Ki.net i 0.0
select%@{}Bng;{,l shlbs ﬁ%d it gg %ﬁtﬂ%ﬁfaﬁ?yﬁaéﬁa Sabst 1té1 edeg%éwﬁlflbgpg}ltedt

heterd@di ment, the invention provides a cyt otoxin, |inker
or cyt ot oxi n- |inker conj ugat e with targgetl ng agent

t Ratis Hs Sld?smlts@ﬁbmelmau@tlﬂéefb lowegalkghtor bOAYR . péerept Br is a member
selectgc? En%‘é 9Iile g{chBRg Sﬁ%&l‘g d Igmcalree m?gljsqn(%pel%en 1?/ selected
| na 1 on ereo 1 OND ecul es

from Hh@b@tﬁtﬁ&ﬁmr unfbsfukcinalied And eulﬁiafuta»te@k drfs@lmuanyd he’ltéroalkyl
soyrce. The bi onol ecul es can be isolated from natural

s 8u it sOlobyE e O Bra@eiéawddgwerafint Wévnwbﬁ%tpwéd@teroakyl or
S tg
eyano RO LR Sl QA B e Rl 0 DL Bt
heteramiltyd- di r ect ed nut agenesi s or ot her neans of inducing
tations known to those of skill in the art. Proteins
E‘ée&ﬂthwﬁ q{nlfﬂdé@?l?t&aﬁgletfﬁ’émﬁﬁﬁst ant invention include,
for exanple, enzynes, antjgens, antibodies and
receptors. Antibodi es cag r/§ @i t her 20 pol ycl onal or
nmonocl onal , but nost preferablly g&re monocl onal .
Pepti des and nucl € c aci d¥—edq/ be i $¢l ated from
natyral sglrcég or]| can beg y—et” partial | yg#
S etipl in oNglm: a\Pp erreq enbodi nenf], the
t?r‘gg'ﬁg agenf is an anti bodyy i : 4
that /s selected based on its spacifi 3

site, of interest. A wide varietf of %

ot her disease-specific antigenX have bég

identified and anti bodies to those antigens h3

used or proposed for use in the treatnment of Such

t llmﬂﬁSSstﬂfcttﬂé JerRIRS @G,SRS“S: R*'TRE aa0 R’ hodhegestHbdd @oee for Formula
in the art can used_in the, conj ulggt es of

4. Furth%we dnis 4 fﬁefﬁ%FrftSF]éﬁﬂe% frofp®, $ gad NReatrhs Rofis ¢ m@mber Selected
from ﬁ! B G otrl?lnsubstltuted 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,
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which the target antigen is associated. Non-limting

exanpl es of target antigens (and their associated
welr®easwsd to which an anti body-1inker-drug coP§TI§82088/054362

of the invention can be 304#argeted include: Her2

(breast cancer), CD20 (lynphonmas), EGFR (solid

s e P RTA T BSE FE hc
CRP @it ﬁldr@(@}gl ganews),! @H&%'ﬁ' 1§)m ifed¥er Go¥IPRPIRSR Y and R!®

aut ol mune di seaseés, including Ttheumatoid arthritis),
indep@igatly feprpshusrihssubititeted di nusuheiuted athii mubstioytagp homespbstituted

BT R e o e e

substiRfd GrunRhRstatd Heté%@ﬁﬂ&{@))ﬂlaﬁal subsGhAed 610Lhr@ﬁl@§€fhﬁECDEeeptldyl where
cancer), CDlla (psoriasis CD80 (psoriasis)

R" and¥{ kegfher emhahe nigiogprirent rergbdyy éi?efﬁ‘iaéhqﬁmf?) gptéonally joined
I
© forl b R R e R o 6
memblefk, bpsalle rbadinifnte ofirse Ihltetd’h@orﬁﬁc ninké o dmd @ty ifpresent,
a proteln or antibody, the protein can be tethered to
ortoly surface or a self assenbl ed nonol ayer (SAM
COIRARGNT AQL sy H{W&P&jﬂsﬁ&ﬁﬁﬂgh %n?pﬁ%%ﬁstﬁﬁfgﬁ BY uA¥stituted
reactiv peptl e resi aval | abl e’ on the surface of
pyrrole hloprostie iany sdlﬂtpneﬂf sulrseitheetshipstirived thsreirt foe R’ eaedsowplicable to
R groups are am nes or carboxylates. In particularly
- preferred enbodi ments, the reactive groups are the
s-am ne groups of lysine 10 residues. Furthernore,
t hese nol ecul es can be adsorbed onto the surface of
LIGANBS substrate or SAM by non-specific interactions
(g sor or pt.i on ... Re ition :
s Sere SRR B ey PRNSRE SR SR rE el Bnive
functidfdlgyd@s, MpréiBete@r@ctiveoluitithal SORDY, dB@ctablAARISS aRCiadiSoting
saccharides or small nol ecul es such as dru
agenth dpigfegied digandsese 1aEgelias AP syl dsaantibpding @alg fagmpents thereof.
a 4 I ahsi 2
%g%%n? gtilb tllyet'ilgg % aﬁ b% d@&r%@ﬁ g % gleeﬁg) 1&]‘&{d from R
COOR ,GCQI]))INRZSelﬁd (T(ODNHR&QImhﬁemLR ng a Maimeat s ldsiesl. from substltuted or
5,147,786; 5,334 686, 237; and 5,573,922,
unsubﬁﬁétm?é@&%wb%ﬂtw&é _f H@ubgﬁpﬁeﬂé}at%%aﬂﬂé agd, pybsfingedpramgplygituted
heter(ﬁwl @?%notﬁ@?exe%fbﬁar? % hﬁn PQizaEEHJ ﬁl&%b@li seftcted from ; OH;
1944 1946 1996 Targeting agents can be
Pﬂ{NHItached to the linkers of the invention by any
avai l able 20 reggtive grgup. For exanple, peptides

can be attached through a am ne, carbaxyl,
sulfhydr |or daxy| Sygh a can reside
at a pe ter us or asite in naIzﬂwlthe

pepti de cNaln Nucligi ¢ aci can be attR¥hed through a
reactive group on a base (e.g., exocyclic anine) or
an avail abl e hydroxyl group on a sugar noiety (e.g

Whereg%” I resenfs sgyéiiff't%g h} uns ggﬁitﬁ)t%e Faﬂ%?te%gl a[éldc\lllﬁ{ g re@l‘aﬁ\de nctional
chains can be furt erivatized at one or nor

groups sutbetituteol cﬁIulnmfasﬁt]n[edtHweraztl’gfhttehrrmatedwltlﬁzpﬁlmomnaagﬂ)up The above
reacti ve gr.oups onto the ain exanple, . .

structysigs Ay retiyg rON‘&EV%Er@“R%&G%C% re%e{’. 4. fgb%’@”‘“}ﬁ%‘e%‘de chain

of an YHER atcnﬁofpaetafgtegﬁ Qfent! léﬁl:l?ﬁscarﬁﬁfti@oﬂys t& tHebdtyMirRthe targeting agent
partially syn It nol ecule, a reactive group or

to the imkéredfug @ad¢tyve group can be incorporated during the
process of the synthesis.
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Many derivatized nononmers appropriate for reactive

group incorporation in both peptides 30 and nucleic
wW@ei0dsompE know to those of skill in the art. BeBEUS$008/054362

exanpl e, THE PEPTIDES: ANALEYSIS, SYNTHESI S, BI OLOGY,

Vol . 2: "Special Methods in Peptide Synthesis," G oss,

E. nd Mel enhofer, J., Eds., Acadenic Press, New York
mg@ﬂ£§ﬂ%my useful nonomers are commercially
a“?[ﬁé hlﬁfé‘érearﬁl@ﬁﬁ(hg)%to%rﬁ W8 theShGention Eih Be TRISHKEH ¢ 29%9&2{% é}gﬁ‘ts that

then be unmasked WO 2008/ 103693 PCT/ US2008/ 05436 '
selectivglyl dpliveign phdoashtntalveli agamer mgiootef therwdyt Hyewphwstargeting

R T b S e T o R R e S

lectin® @&th8ridd3CAnE dRPAHRRSlik Pt k&R MIRO NN AR a@r{ﬁs{eful without
nucleic acids that formtri pl e helices. Typically,

limitafigry rrblsmtlcgmgoﬁhlp Pe¥serf IBYRpsiPN T BXhed tygeting aaeatmm?éu@raoﬂbss of
comp(f)nll['I ?lg]tl?at gzl8$ ig,lgu fig FJII?GZCle cfr mgle?\ﬂ%%%@%g gfr%n 1§§P&@1%acromolecules

such afsqmgt(ethmahd: Elycdlo, ;m;tsp&celatlhl@ pﬁl@@hﬁﬂﬁ adi&* hrishel llk@rv@ﬁdih :litgi
ent to the cytotoxin. one of skill in th

molecgR¥ Tt {0 PEAHP HapB?ee%ﬁdgtOélak RaleCURrBRS s pRgmacokinetics
r f%g% ties can be appended to a nucleic
Oftheé:?%&gﬂee nvent :hgfr%yét echni ques. For exanple, the
h j/td ameo;plmpgarrg emboflinidng, the garbntucasprduﬂes:anytb@xuo hukertog@ytotoxin-

nercgpto or. amno gro usi 10 techni.ques wel |
linker QB Rt I e CAEnE BT AGH & § WP TRULPI: ©2neh AMURED biSERAO
peptidRl Re, @géc%arl@é nfOER! L1Bdr ARRAANIMIA Rresti NGl - stranded
RNA ol ecul es 'that bind specific nolecuiar targets.
GBranelkbtufes wnofud mepracticing theguiesebtyinyerttiobicen hederineed from any
act, ons t he r.tar
SOUTCHi tlaﬁo?% %C?lﬁ%‘:%b o1 ° U’?%fiﬁrom H%Pl‘ga&o‘%?f‘rs "lofilcﬁ‘% %Bmdﬁc%/%be‘/
synthéﬂcqﬁ@thod%ptf&mﬁﬁ cRPBE &SIt PRIRIAALr hAcdd @o@]nst Whaiebns can be
thus, can 15 covalently bond to cytotoxins, as
effecterbby pheaignl Hettaganesial SHRGUIGR{CA MWItRRE NG oreathergreann pEidneins
mutatodt gﬁ(%\ffn H HoSlH h[elnocfle £r9 r g}d?%qng]l%éﬁﬁ%{ ﬁwla]%{ié ng We instant invention
specific associations W th aptaners udi g snaf 1
includepfoe exdrepgle hnugmes, matigdg] aritidsdiec afdueteptsss. Andibbdiss can be either

sacchari de- based drugs,. nucl eoti de-based drugs,
polyclonglsppenosional. butygost wecferaRly rgyB1RBPElPna) FleéieFrﬁP‘éE‘ﬂﬂl%iF acids
l;
can be ABARN Mok haGRITORNE 2 G B SH0100r BEGAN PSR i PLe
mhh epudfessd cnsbdithent] thk ¢éarg&vgrgkeeisis of anqdioalmlsanltlhccﬂwﬂegment
h |£ a ant.i t hranbi n_.i nhi bj.t or GSSZCf and its !
that isggiertPg DpvrdOny ity JPEATCEE [ A8 dntigpxaresggdgp a %We or gplarget

site, o@hrﬁ&estl\/@?@%ﬁ \féhe@l of tih8L speliclor oﬁ%@qlseﬁ‘élspe&ﬁéantlgens have been
0: 3745-9 (1993); Bock et al. Nature (London)

1dent1@g§algham$>eale§ tpgtggge antigensdrige @@eralllsed BI grgpgmd for use in the

Lven
ueatnb SR ithort AR dBNETTTRAPRERY Gl Bt o con e
used id2hd dorfjd@tedlof theSBGent®nJin, pak@l f@tth@treatntBO&) thPikease with
Publ i cati on No. WO 92/ 14843; Tuerk and Gold (1991)

whichpst tapga$ [apdgan i AssReiateO NPT/ I BINS exypplat phigrechAptigens (and their
( Lcal '
assocRRRAM R A Richod kL EAYERBubB DEUETFRIORRY
targetémesmdeﬂdaﬁr(brq:uﬁs:ahgep) CDA0YIynmpoimeas), ﬂEI@R:(mhdi e)mjirs)oﬁJDzz
t he ecul ar target W a random m xture
(IYmPgP‘in@% ﬁ@f@n CLP&% pefsklodgia Séwlaﬁ%mawl)égdﬂgpmeAY@@@O%H&U&HH&)
CD33! (Rcr€ H@EB&@[@OJS rl&meﬁltﬂzg, CD4 (lymphomas, autoimmune diseases, including

rheumatoid arthritis), CD30 (lymphomas, including non-Hodgkin’s lymphoma), Muc18
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30 unconpl exed ol i gonucl eoti des. The aptaner is

recovered fromthe separated conplex and anplified.
wWabiog/163683 e is repeated to identify those apt aP@&F/US2008/054362

sequences with the highest 46affinity for the nol ecul ar

target. WO 2008/103693 PCT/ US2008/ 054362 48 For

di seases th result f the i nappropyi ate ex Si 0
(melafrTgo ieer g g R Eorsh A PR b CPE BB o By perplasia)
CEA Rfr@éﬁ'cﬁﬂce?f ctmqa éﬁs%@ﬁ%)r EPeSprRsAN ommlasthﬁﬁy @mL

n principle, uction of a particular gene product
(1mm1nwht§>emqhqmopcme QurnusadL@EblAé KTShlllltyrmﬂfontay) and BLys (autoimmune
zat | n of a S|§ e-str nded deoxynucl eoti de or

d“¢“?¥6%ﬂ@%§%ﬁﬁglgﬁgW356 YRh ary to 5 an accessible

S @6l HRNE BmbaditidAts KN ein Glie RcSREHUDNGSIeW & Ripotkfiedr antibody, the
transcrlgé that is essential for pre-nRNA processing,

proteigcap e get @m@r&@rws@ Al mselhesserabled nogelayer (BMM) grimradegirer
e t
conneé:rpe s ﬂgﬂé%gpz}c%ﬂg%l{ ?¥ r?;reg\ dt%/%rbegﬁ(ﬁ 1r6£]?ﬁ| %\gaéﬁﬁlle%% thec' §llERe of
the protgpar IngalefeByd tinBodiarRhsOE ireuatil © gitonPs ﬁmcalnﬁn@ axChbogflars. In
al kyl ati ng agent, such as those of the present
particplylg prefered ambogimenisribe reasHORIRHRS e dhefuameierawises lysine
remdu%?og ?rélhpeop{ets% m%%%l{% ?%g iF)J% %(gslogf%g %%%r]tiﬁe tg%rgarcg tof t}be substrate or

SAM rbgrnbn{spécaﬁc p@th&ions (Agi; blseﬁms(&ptlsmlmwmigtm)mcl ude
anti sense RNA or S|n%Pe or doubl e stranded
o|Reg%%mfe%@mealé%whwh arg #ubpdigh ghbbRsuserlie ExogRFe analytes which

are ¥Rl ﬂép%ﬁeé RECILIC Cts! YaclPard QQBI‘F’{%{&H?&J@% ﬁf&ﬁ%% ﬁtﬁﬁg,”d

prevéent. transcription and processing o
herbla‘IRNApapeldeesnchmﬁiad) chaiaxls hed ageamtsodf wdre Mnbatied rﬂlﬁng antibodies

e t| e and ereb fec uctiqn in the
for SPS?]‘B‘ ; etsﬁlée Ve IE?&‘&‘EVP ﬁ@ﬁf‘c%{fé@l gF %e%ﬁ‘f der exeplfg U-S-
Paten%tN@s] 5,187 986; N4, 528‘\%@6 2861 andlé §73¢°9228@\4§t99&6f0i1919§69
(1989): Broder et al Ann . 113:604-618

antibqdi€®go purfacss areunlest arakn0\FtEB§eLé1rtee¢rsplﬂ,7ﬂela®a5:®e €1@00yngmuir

. Hol et al. W91/ 11535, W91/ 09865; W91/ 04753:
12'195\%9‘%%?@9}%) WO 91/ 13080, WD 91/ 06629, and EP 386563).

Daeirdebing Adnts @nBeél biatiRedtta tigelinkefithd MivEdich ) any available
selectivity, 20 antisense oligonucl eotides are useful

reactijggrogp| Foeeianple. eptigss gan be atg?@hﬁ(éthr@q&hrﬁna?émﬂ%éarboxyl

i 8OO B S PSSR 840 ASSHEEE TRDGEHDE

internbi todhé pepdidp lchain DNAcleictactidsi qah e h&hdh?&d tfﬁlﬁﬁg‘l’ﬁi rdaﬁtl‘&ngfoup ona
i nhibit transcription _and/ or DNA synthesis. Trip ,
base (g8} SXOEXTHH SUMREY Of an avpilaplerhyray! gr@uaémtarﬁugilrén%lﬁwa(ﬁd 3-or5’-

hydrogg g@le gélﬁld%la'ng 3{1%’9 1-&Qfd <91 ﬁlstcgl‘rf‘[oe hirﬂ'% H&l\%ﬁg e oPfnore

5 stran DNA an are intended to In |m
sites tsetlllewtfm/ﬁnle)attad’mndnt ahgproplaoradivediregasmtcdashng. See, for

exam@frCaseS vt ekl doggenta0s g R ot op” “prot ei n
PrypRCh BEpiRfe drGcleR!dbid el tBlPor %ﬂl\gﬁﬁl Ghtdsic Q{oméj:ule a reactive

directly to the doubl e stranded in the ce
groupgemeasised wadtovergraup edndieangrappatedriripg dheemocashef theISIVnthesls
Many d’eglvatézab %ﬁ%sa g}%}%@ %ﬁe? ﬁ)g %%tlv%%%&@?%:g%zﬁ% in both peptides
and m\(@@i&h@ﬁ@ 3fe, kndRkolhSse oPakill iBeheNEt, $relft6 cRffple, THUSPERTISES:
cytotoxins of the present invention are also

ANALYSI; JGERHEGISt BIRQEN eVel 2actngcisbNledinds én PepsideSypthesip.i” Sirass, E.
and Nﬂ?éﬂh%?e‘?, J., Eds., Academic Press, New York (1980). Many useful monomers are

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



10

15

20

25

30

The site specificity of nucleic acids (e.g., antisense
conpounds and triple helix drugs) 1is not

wae@nitbiceant | y af fected by nodification of thePCT/US2008/054362
phosphodi ester |inkage or By chem cal WO 2008/ 103693
PCT/ US2008/ 054362 49 nodification of the

ot 3RS S Sy e o SHST Y bR S mens o
a{Dn@%gﬁﬁ6ﬂ&@hﬂghﬂ&1Stabl|Ity, increasing the stability
th respect to chem cal degradation, increasing the
r Et(@malarm@mc atid tfagctg@rﬂgcht@ @Mld@sﬁpaaraers,tamamp@mrepbunds, and
el l.s nfer chejm react|V|t to the
nuelefo i s B 5 B fEer 81 TS Sy BB o€ an
aminoV@ou P BSnTwbdse ir&sidiel @IISa plﬁﬁf)hﬁte bRy 2R off RNERIOAEE ARYiliR&Sas the
been reviewed by van der Krol et al., Biotechniques

needed chegicalzignetigghty tasauise dienusteogifle-brd dugetResagengtoabsaytotoxin,
6 !
HowRE8ad 0 oS R Bp PR RHSTRl  FUB SR v

functlﬁntﬂitﬁls Carglsd gppeydatindiafiucRid @Nd by cdhenfitias pohtigest dor example,
ge. Mor eover, aptaners, ant i sense conp OundS and

the hY@F‘?XﬁYIl Bt kheoﬁua@rsreﬁ%ﬁ FARPESPRYETE RS fegCabliof #gino Broup using
techniall @@&19ﬂ“%@ﬂ“ﬂé§§ can include nucl eotide
stitutions itions, deletions, or
t rA@tEErmIS {drinopkeic &6l dmibgd@sare ﬁneg]ef prddupii-stcinded DOA dosingle-

strandgétRi\f é ggolle?él Cén].F ﬁ)‘é‘?il sfggcgflcr: e t )92t1rg(%tg eh‘zgneral(ﬁ}lfI eagga?nelrss function
by 1nh%1hﬁg PHeClcBOAd SHhe Eﬁﬁecﬁmafﬂ?é& e §°Bﬁ)ten§s"ﬁ99 iR @ tHE pdol of the

enpl oy phosphor ot hi oat e anal ogs wh are nore
targetregsilgtiagin the bivedr a\@gﬁm@hpoﬂﬁgﬁsmb@m@ab@mmmht}t dmeli thus, can
n rall ccurrin ate diester counterparts and
Covalff’:@té’%oﬁﬂéél ﬁo%)%ﬂléﬁsgdtgg‘frb eﬁ ereu}i hi gher persistence in
ViAIDoagtda gh@afLlet Dot BOIEYu14rS 8 ets@urdeapabld B B&inlin€hom@bovalent but
J. Biochem Biophys. Mthods 20: 259- 267(1990))
spemfmﬁ%%tmmmﬁlt aptafeqrs.vaglpdias sopll molecyin dEngsomierbelitgs sgfactors,
.a ides, a
toxin ga\%gﬁ{}ﬁﬂe' batséc)fi L g% &g?egg&% a%FE?}u% glgc%g)(&g% ea?ll rt}lge e Egnerally
the melesidhietatdey will ¢@anjpred a prg@ﬂdo@ﬁ@ﬁdieﬁ Sncalrtﬁng\d;drhml}ﬁ;otems klmns
anmenabl e to the nethods of the resent i nventi on.

eicosangjds egedriyriace mplsepreang thegike, E«@mp&se apigMAES 1ag Uﬁ@é}ﬂeads

- ol
antlth%ogét%%én#glzl?% Odﬁ%%%lﬁ Sc’i lzlisnrh 1?%?\/6% W@ﬂ@? lﬂ%teﬁ‘qlﬂf@ﬁﬁf ). See
also, Maopmies el. OroeetNayll Avdbduic I%AtQ(l:{éMS((EH%&b Iochtet @nNiore

(ondpiedese Soh (50Nl Bt an g™ 3 TR0 BR2 10y 5

FOlLt 378 s R Rld B2k RBA biorAdlEduie Aokt A ARG B2tk dRf @0 fnown
trlple hel i x may conpri se pol yam de nucl ei ¢ aci ds

in therd S elodSeral, (195 RE Eublsation 207 WQ 9945 hd wend Gold
(1991 8P AEN 0, W oA ity BT BB o2 s,

PublichfidR N4 93/06 198 8hd Ellfdgher andRbhtaRt N 34681 8Ull 990)Z Briefly, these
ol i gonucl eoti des wherein one or nore of the

technighesstiypisalile velve thaqaaprlexatiag op ernolseidat taregt wih @iranglogpmixture
of olg ITEEINE, TNk TRIARE vl PHBRY ¥ ppaped from the
unconpplétedadigo ouclddailes. VIChOt&¥pdi&6 r@bder@dzfr@ﬁﬁtﬁG sepmratad complex and
rmacetal group 30 (Matteucci et al

amph%%% Thij gycle mgrppeatasiio (Kifé’élﬁ ;i“’é? apéwnarn%ealéeng%msh (ﬂm‘. I
affini tfor Ak molRGl£MEEe254: 1497-1500 (1991)). In addition,

ucl eoti de anal ogs, for exanple wherein the sugar or

base is chemcally
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nodi fi ed, can be enployed in the present invention.

" Anal ogous" forns of purines and WO 2008/ 103693
WEQNBWEBAD8/ 054362 50 pyrim dines are those gRCIEDS1008/054362

known in the art, many of whkich are used as

chenot her apeut i c agents. An exen‘pl ary but not

e stlve | ist cIu es 4- acet tosi ne, 5-
CEar RS

F‘b%?%‘ S 1“6?@81’1“ SX IERfrgsas Y specific
preve&uﬁf &r{:@&ﬂc@@h bf R exﬁﬁarsfﬁ@ﬁ( ¥IRICAYEAY r@ﬂ@?etnm’eln ideal therapy. In
-thiouracil, 5-carboxynethyl am nonet hyl uracil,
Prlncmlehp@rinamf la paﬂlquiwgcntepromct-m@dpﬁemh@nwl adéed ey shut off by

hybric%_ %Jg)ﬁl%:agggﬂe%— ﬂgdndg'(i ﬁk}(ﬁ?ﬁbdg%ﬁ rél odeo’xynucleotlde complementary to

an acc%sstl@ls&Fieh&’é DUBO RN A ZorBeidn@e @iihitthe 2R DY tHAURRKRALal for
methylc yto sine, 5-nethylc yto sine

pre- mﬁ@[ﬁqg{qqusg@em 9el sequUense h\thguﬁlmgﬁ@e itself. This paradigm for genetic
contrali ﬁ%%ﬂg%@ﬁg%g?%w st%%lr grdtrléne I1nh1b1t10n Additional efficacy is imparted
by the( @nRgaHON@SYIE GUEeis iat#l, of ah Mg cgeltosich e thvge of deipresent
5-met hoxyuracil, 2-nmethylthio-N6 -isopentenyl adeni ne,
invengiemaci | - 5- oxyacetic acid nmethyl ester, 10
ungeibd s c&iﬁ%ﬁ&ﬁ@s lofe ﬁﬁie% &éﬂ dé@%kyﬂ% R‘?@lﬁﬂ Qfxd dlsatF]le or prevent the
pseudouraC| qgqueosi ne, % t osI ne,
produét—l(trhcbfdhc aRNA r&pohilolo lfm:gelnﬁratﬁng hipagicakr broteln Antlsense

raC|I rac 5- pxyace acid | est er
compeings incluteaiparsie RO BF N 3 R b G tceTgpbar pgStids. o
their a%afolg's %MEIQ@&H‘I%JM@% sﬁec@ﬁ&il@fr{b n&ﬁ%ﬁhﬂ%RN% sp@gigé hddOfrevent

t he conventlona bases y hal ogenate bases.
transcFigtioth ardior RN Atfrecedsing of ﬁmsléch@lﬁmnd/@nratnhletlblag%thc ancoded

oty sfd RIS IHIES ipioh Fls e RSl Rl s iRy ROBF

polypéﬁtia\él Thilg 1. SPRRAVAY. rahesti WY A, 86:10606Y1 0G0 (1989); Broder et al.
dification al so provides a useful procedure to

Ann. l@é M ey Ail%6%é1%ﬂ9&0b>&%@awé al. kB Srilesete s T/ 4080 (1988):f y

Holceggérr}%g%fl I(?%’ﬁ‘fiffﬁ CW’%@I/ g“g\gﬁs%(ugﬁ{s'gﬁgxg%wgi@%fwo 91/13080,

WO 90106629 aH &3t 3368 6P D weeto ebttit ©ajuisitg enpet. sehitiviexanpeRctiainy,
array of substitutjons at the 5 and 3' ends to

antlserlwcfrlw&éu? gotider g Wriph iy dgheeTingdiiFr aPahitic @genp-| syeh as the cytotoxins
oftheqwe%hsmo £l Rl 2B (et e cytotoxins. See, e.g.
XYNUCLEOTI DES: ARNTI SENSE | NHI BI TORS OF GENE
E@RE@E’&\@YIﬁpC(rn@l&Bat rGole@mcidictan bERGo Muples DNPREBREGES:elix

formaﬂﬂba%’\%%%%{\lt%g@%rl)%%q%agg@ -Is-gbt SE’EL,?'@S EE@CO%WENCE(% (also
referr%&s’?ﬁﬁl@&rarﬁ @ug)"ﬁréfhg‘&ﬁ!ﬂm tFRNBi NP sQN%nce(sJo? A3hble-
Eri ckson and |zant, Eds., Raven Press; and ANTI SENSE

strandRURNYNBDNA, infendrgiap inhbi selgotivel, the wns@ylpms of difggse-causing

e S, B, BT LTI RIRRAT: o
proteﬁ@rodu@ﬁdﬂdatﬁeﬁé bd1Dntddd U 0 The @Rt KKy diréalydo 8 ddi@le stranded DNA

Har bor , f) Det ect abl e Label s The particul ar | abel
in the @@11 aé@r@@@eaqgl arrg A diiple higkbgandprewneijt dirctelldrpvintaliingfetarget protein.

See, e‘ggener ap \%mno?n aﬁ(gsr Wé ﬁ%as |de\§:/t6 Q)oj( %@td}’@eﬂ’ |6%?1 and U 5. Pat.

No. 5]16699@s Thl]is deaestotordhs of haipfdse@nibventiom h&raﬂmce)nyughtedttdm aucleic

) activit or utlllﬁly of the conpound of the invention.
acid Sef‘ﬁ’@““i:?é df?%Fré’%j difS-can be any material having a

de,e gf{@%ﬂe@lffenﬁ oF ﬁ@élel‘é’ hciBD 8T C Qﬁtlsgﬁng%[r&%uncﬁ%B trlple helix drugs)

det ect a have been” wel devel ed in th

is notigalfcdandly aﬁﬁmtmﬂasmagiélcatm ofithe gbrseh@iwstéi@rlk@%fbll@%ﬁﬁncal
PCT/ US2008/ 054362
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51 nost any | abel useful in such nmethods can be
applied to the present invention. Thus, a label is
wW@ropsaaspdsi t i on det ect abl e by spectroscopi c, PCT/US2008/054362
phot ochem cal , bi ochem cal 49 i munochemni cal,
electrlcal optical or chem cal neans. Useful | abels
i nvention inglude ngg etic eads

modlfl cé”m@n of %qui{%g&&ﬂwie tHMiESe gfﬁquw S€ ﬁuc eic acids can be

chemithl ﬁp&%gﬁﬁﬂr‘er&ahéﬁ’é hieQﬁ%ﬁl‘ﬂq;n?dmg S BTt '_3( %Q)rears %Qﬁ@&tﬂﬁhty with
I'i ke), radiol abels S 14C, or

respeq Z@yhen@nleﬁng@deteorg incrdasing éhe Jaiéh ghvlp@hr tblﬁ |0¢igslslcle@|tlldea arpe

hat ot h ELI
R S A S S S
appro&él 0c8fstHicass vaiioRnaskicCachBadsful {fandisensP eleyfiy)Ha€BEen reviewed

pol ypropyl ene, | atex, etcgg The | abel may be coupl ed
by vag ﬁ@relgltql g1 dr. Bigiahnéques $:958-% 66 69850 andi Stsin e/é CancenReoA8:2659-

2668 f@g@ cﬁ‘gzgéfg%b n anr@iteﬁl%ga %%H)% F{%B}N?hél %(étpgm@ I“the/'ﬁ'ventlon are

conjugiedito armichei¢ fed bhancciéficatioh abele pﬁeﬂﬂﬂdie@t@r Iiﬁkage
senS|t|V|t requi red, ease of con ation with th
diRseRites, apsamast: |aml§ﬁnﬁ%ml?%éﬁﬁ%d igahaligisirags bearing Cytotoxins of

the 1n{fé}§ﬁ)f1 U Ql%?kﬁrﬁfﬁcluﬂ@ quaboc'tﬂf%ssﬂlbstﬁﬁt%ﬂsséda ng ,Vga@&lotng,eor

COﬂ"pOUI’] e Invention is conj uga e
transpoeitions, ab lang| aalspécific Ingbridadaeion its or predfigicamblyh themelaixert target

seLected rom.t he oup consi.stin active
sequepdiy Ssygged b g Bnetat probedS BE bkebd est e R iafte. some
embo@ih%%&rﬁi‘ﬂre%ipl@}h ﬁﬂfb?l%’l%ﬂﬁ@ate S YIRS She GRITR &k AR RS degradation
t hereof . Met hods for conjugating various groups to

by nuglpasieh tai dleimasurady bedamongphasphdte dester cqmterpaiseand| aes thas
uen

expeciFFHRACR Figh i ReyispRG ih TirkirPd &P e olpRh R 5. Elmbthat er at,
J. BioPRERXBi6HHS. Medhkad 20125PDeR PHFD) A SBhospior @Rl datd RSivaiass of

and gl ucose oxi dase. Non-radi oactive | abels are often

ohgoraltcteg@ﬁ@oﬁlwrfs K9 We £ bing sheomdamentary| gplyralclqogéwnzdlave the
addltlgi?ell %%ya %tgr %? gicﬁggf(l:ogitﬁhﬂ% ({)\galeq@&aalttﬁgﬁed){ﬁggﬁ gﬂ:c}e an 1y ﬂtl be

amenzﬁﬂl@td‘thé niggtoels uf &% pireseqt 1nvaitfoﬁp15’aézllfdﬂ dxXamipid, Eeathéer emdal, Vucleic
ej t her |nherently detectable or covalently bound

i s
AC““%@Séuglﬁ éV%%énl such as a detectable enzyne, a
f'h%l{rﬁé&ﬁﬂéd@gt S e tam&E a%tlgéhsérl: M&ﬂﬁ%%ﬁ(ﬁ‘lr Canﬁé{?m%s will

Conponents o gates o e |nvent|o
comphe Qongthigabehctiotides GE;P Eubhﬁﬁlcm No.al60gede rGtimage oligonucleotides

may BB PR OPe ety M Er iRy BeHRd PRI Ry Re appiicaions

antiseRéd d@ﬁ)h{lé’le&ﬁiem(ﬁ’d elpAsraix A tdhpiRoYyaRl@sRRadi@ &8s (Nielsen er

esterases and glycosi dases, or oxi dotases,
al., Scpmct 2841 O y 198D end BEd eiblicitigo s é’@ﬂt%ébﬁ%@mdnher cationic

sl N VRS A (S D Micaions

may u@ﬁ@ﬂbll%?ﬁuegsamtwm oH# GSmbf&de@pﬂldgphcﬁcﬁéstﬁ linkAgks has been
2, 3-di hydr opht hal azi nedi ones ., 30 lumnol. For a
20f atsingaie

substipusgd @Wﬂ 8h ispaterie groupatishiang 2ot inseraucleqsidy lkagens
P ;
cescrbhn Y pRBIRGE NoS oo, 0 Sragalh SlaSih, sl onL group
(Matt&k:lci &t dl. nJ the. @ldmn. SﬁhuﬂS: 7067-788a1P9 B) omdesraide lyeoupaDidisen er
i.S a act i nmet hods for detection include
al., Scigge 370 af‘&b é@éé@g 93 PCT/ US2008/ 054362 52
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
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scintillation counter or photographic filmas in
aut or adi ogr aphy. Were the label is a fluorescent
wOo 2981103603 nmay be detected by exciting the fl uRCDUR0081854362
with the appropriate wavelsength of |ight and
detectlng the resulting fluorescence. The fl uorescence

. det ecte i sual.l hot hic film by
P yrlmgﬁéesdg%t}@]se Tetd ]ry Wnd]é%/}?ﬁr élngl g%’h‘é\@ LRYFGS5
chem&ﬁ&ﬁb&ﬁlcqgé’ﬁ& egn@?&%l&r%ut@l@@&ﬂ%itwems{ ﬁl(:ﬁld@f!"g-aéé&lc%tosme 5-

Sim’larly, enzyndtic |abels may det ect ed
(Carbmbwrdxyigleﬂtyé) lapcplr 6pﬂuqaioverasm Bstroatoesacilod- t he enzyme

and tectin r.esul react i
carbo S s ETos T 7L b S g SR bt et Shigari Wy ctouraci.
inosineDNerivdgedteh{iaderi®d, Arm@ s §REGEAAE d-MethPiptdiRlohRAbR)| 1-mEfySguanine,
in various dipstick assays, conjugated gold often

l-methpiwaing. Hrienetipilguaniper- @G@Y@dﬁljﬂm@a}@@tlw@léglna,p?pwrhylcytosme
5- meth{?lggt%g}%? rN@ffne Fadgl? ﬁg 7 @ﬁgthg l‘l!l?lltllgg tﬂ ?a%ﬂuém@trhg uracil, 5-
ently pre rre ave ’t van

methdx@ﬁmirrolrrw;ﬂewmanmm&m ﬁfﬁtﬁnd)ﬂ’jflchlaﬁﬁhé I’Sgnethxbb@cb)@bﬁglmethyluracil,
anmenabl e to hi a]h t hr oughput vi sual i zatl on techni gues
1

> metb%?@fuir% 2areahy e N nispRr iy ladeging | wagi- o xytcetinacif mgieylester,
f !

ura0110585 u@ée’crcyﬁ:ﬁcg(rx}gfr\g J[B%ﬁ'%eﬁstseﬁg?lgé@i{/ gﬁ%oasﬁ%g@ tl'u%&ﬁgsﬁe, 5-methyl-

2-thiootvail a2 tlﬂommeld Mlmnm‘cﬂoﬁ Hmhﬁumﬁlltmelracﬁleﬁ bmyucntgc adid gtethylester,

.sensitivit tabilit back r.ound 0
uraci GG SORST Yk JUhire 25 R eard 76 diymingpurine. In
additib@REd J:&Qfent'}@ﬁl/bafslzé"% R36 Cgﬁfatejdaﬁﬁ%ss F%Etﬁe&ﬁf@ﬁﬁ&Qaﬂuira)ﬁose position
avai l able fromthe chem cal conpany (Sai nt

on thel g san Mok 2 nvmf@@xgeélbulkwcgy@g) fubsigietien. IORYMpIREPES non-charged

st ens LKB Bi ot echnol o
butky @55 TRep g PHRRE by ey R TRE S8 Bl e T pal o
Aﬁ%ﬁmn%@dlﬁbﬁmn@ﬂﬁﬁro%é@a useﬂllq{rb@eﬂm@l@% RL b oxins to
i ;

(M I waukee , den Research, Inc., GB
the nugledhzrad. d@(pchgl cellggpe qp@ﬁﬁp}q_‘éﬂg]lggmg:okg@tlm}luclpz}rm@gneablhty and

)C c
ot RS0 SRR B P LR ERRT. Pof S B Wy o
substifiions asthgvd! dnd @S emddny imlikierreavivegraips hresomoe s/hichaibwtcvalent
one of skill. Furthernmore, those of skill in the art

attachgjeny ot B GYRISHI%- €6 S IHEAREQTY NIGHPAPPFS (N TISENSE INHIBITORS OF

GENEijX‘éQﬁé%R%\pr (od9Cofte rg@'dt ICo @Ees@ﬁﬂ%dsﬁ@éfs‘%BR%%SEEFE NUcLEIC AcD
not readily ava| | e conmer ci al

THERSW’I(ESHOR@AN@ERM@@%M y1991mdis’r¢klstmrﬁ Idé, Woleg-1oss; GENE

rReauf¥ v aaiobft Bempatnme” R vh DIV S Fakrdfetsd 1zan, s,

Raved Pl‘ég’sr 88¢ ARtrISERBERN Al ANPOSIA, i PI92Y VISR, |[EJTOWEEHE &s. For general
fluorophores, naturally occurring fluorescent” proteins

methaogls ajelétrr@ tn@@hwsgmn@gmés sef, ANBIENSE BMNA nSDANA U888 D. A.

in re sent | ude, for

metto o EoR SRR R Sree o B B Flsfor NG s
(Vﬁrd et al. Photochen1 Phot obi ol . 35: 803-808
1982) LeV|ne et al., Conp. Biochem Physiol.

Dete (1982)), 30 yellow fluorescent prot ein from

TR I T b e

methodls 6 tHeadgednkiah ¢ doyaiaillediona tiriticy as;(eMD’frtth in@tntédn, as loRk anit does
not mgNIS%%IﬁllaS{ltﬁ%Bfle o2 ygéggg\zlf’yagi 19 ;)af@@p Bh%CObI ltilep {n(\)fg:r?tllogs The
detectgﬁy §/tQ %ﬂ; BaterRPhHE gfa @§te§¥5‘l@ %hgﬁ@fﬁ G %hen%c& roperty. Such
oe ythrin and phycocyani n ks et al f
detectBblollabeBHlaNe bec@68ell d@@igied (111993)e)d ohlndnmr’waaSSayk end, in general,
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Generally, prior to formng the |inkage between the
cytotoxin and the targeting (or other) agent, and
wopisaeabl y, the spacer group, at |east one of PETIES2008/054362
chem cal functionalities wskl 5 be activated. One
skilled in the art will appreciate that a variety of
chem cal nctionalities, inc drox
most ﬂwg‘a%f‘j B‘“&’fflﬁméP%B@t hods, rarkhe ap 1F$£& gp Flﬁg} rvat. it“;‘/s a label
is any%nﬁbﬁ‘tﬁgﬁ‘ ekectBie tl?)?@ﬁe@ﬂ)‘écd:ﬁ@ bhbioBRSmicAIObioSXARPAIE, a
hydr oxyl group e cytotoxin or targeting agent
1mmuna¢hebecaé,@tl¢omaéd>ptlh¢1wghemtcalammt Usgfuh laybhkssug geepresgnt

imven{g O b RER)T RGP ok o s AU Rt Lo Bi5epLysa e guorescein

1soth16@ﬁﬁ£teal“@<as 1Q, HddamieX ampthalike g raasihivente. ¢ L1 1, S, “C, or
i nvention nakes use of a targeting agent that

P), qnapneiderss. diosseriedizly perogidesd. elkaling phosphatiseapil oghesuganmenty used
in an EEIS’?@S aﬁ/(% q&nggthcfl el egﬁgﬁrg &lloi aﬁ’géﬁ%ro 'c81?)réc$%1££ or plastic beads

bondi ng acyl of active ester

(e.g., pElaaiicas, poiyprogyl@el fatexred.)under a variety of
conditions as illustrated in March, supra pp. .388-89.
| A ha fabekmap P Fguplehiestinenindiesidy o fompaupdar rh§> invention
accor(fﬂfl %@ ol e QHOJVH%I {h@%ﬁt 'A&r}n@tt:att:@ Qbove ilWl e variet of labels may
boxyl -containing 15 group with oxaly | ori
be use'ﬂh witachd G/le@cbfa@@ﬂttiepwdmgamtsenilet}hrequlcgd; odsxaf nonyngatlon with

totoxin.linker armco ation to forma con ate.
the cogipopis SNFKPTBHe PP RSB RGO KPR R S ANgppa] Brovisions.
ARHRBGhAESMpAAM IR HMS&Rh iE&8 d 16 QMdeBdclibRDlabel, the label is
targeting agents is nmerely illustrative, and that
preferagleraltraembﬂn snlgcmérﬁlgonothh@rmtnmsmmmf rgthoacpsveomtothf@ fluorescent
aentgl%eg? gerrsklg Oihps nesntnobg reof.
gent i NOIPCET AL PISHEP S B APSP Y Py g omPigle pprisa

Methctdmmf @nljipating valicie Yssim Mo ARMSIRS afwEINRnSGANntda kit OFoPf
totoxin of the invention to a targeting agent.

exampﬂh,ea 3%%%@1@@%hatﬂs E6qusily éﬁm@aatﬁ%rﬁ anpgntippey i 1s| ew@mm@rﬁuch as
horseraglsfp \é\Q)IX%{] ase a}_khfl{‘les R@orsphz{tg%aed %lac{] ;31edra%ehed CIP lu eox1dase

Vention 1
I mhtlaatoaétwcfmsé%saragfttmat&ha@wﬁtd@ac@ﬁe@sSGréﬁérauy a ligand
enbodi nent. 25 Exenpl ary conpounds of the invention

molechiedle. 2 Hirtip by %Vateaﬂtf bpwithio ayrospenenitif g ¢ofjuggeen ekhgiligand then
ti S t:

binds koo %&ngeglni{/i?&é%g?% s&%tgﬂdﬁg Eescldlf% wfhgc(ll:JLI Fgltl?étrltﬁﬁleﬁ%’ﬂl}{ detectable

or covalenflf Gbhet tosPagiad Systdn,CRBON @i eettcthile @hiyaie, hdluotdieent compound,

reactive group is the termnal position of the chain.

or a chemilpMipescERiIPFPORAY cl asses of reactions useful in
I
PGt RPof M8 BARBRR ol M AREMRD Ehfisc R ORREAE! eaty o
signalgeeaiaghg yomfdmds,eag | byweonjiganon Wmhailn egeyuponfyorbphore. Enzymes

rote un and the otect d nature of
of intdHd og IR iy I HERUEIEg RECHUNLY RAORAH oo ey and
glycoQflase, IR Bk RloBXEL PESibSlarl{-BEloRRales. TFRMREREChaDSERsAficlude
react’i ons avail able wi reacti ve cytotoxi n anal ogues

fluoresgegn avbisedanhiadvesprhodeminend éis dpdv2008/dn086.98nbelliferone, erc.

e fBaSFREPL AR e R e O e

1um1n§lJ mrlatratlb@raﬁ Vaﬁ@sgabellﬁlg@@%igﬁﬂspr@(ﬂuc@@ Jye@nR Nkht aﬂl@amtssd see,
h acyl halides, active esters), electrophilic

U.S. Eﬂ@%fﬁtéﬁPbﬁQ4(e g., enamne reactions) and additions

( SRR A RLAR W BC SR AT T b PR

exam@laOwlodré éfe luls@fiddd radioactive label, methods for detection include use of a
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5 reactions are discussed in, for exanple, March,
ADVANCED CORGANI C CHEM STRY, 3rd Ed., John Wley &
w@E0s/103de3v Yor k, 1985; Her manson, Bl OCONJUGATBPCT/US2008/054362
TECHNI QUES, Academ c Press? San Di ego, 1996; and
Feeney et al., MODI FI CATI ON OF PROTEINS; Advances in
. .Chem str Serles ol .. 198, Aneri.can Chepj cal iety,
seinti %’ﬁucﬁt}‘ﬂ%hor hogogr al}f%ﬁlm %(’é‘rﬁblf%?éfogfé‘a@f i H‘CEC;}B%&’CI 15a
ﬂuore's&% HEeL, tcheayrRaddd A tﬁfex‘éﬁfn%QWhu&{)@MBﬁleaﬁﬁl the rabﬂ‘é?rlate
derivatives thereof includding, but not |'imted
waveltxngtil of Gglytsud cletrctgide eswbing, ﬂmreshsylmeoﬁ)hb éinetas¢eazo ey be
hal i t.hi gesters

ceteclG KLl R A CBEPBR I Y b PG RGP c IR St choree

couplél @ adels ¢CEDs L6 SphokdtHlilasNdrs BhdtheSike A8ikBarGQ BN At 14K1s may be
esters, ethers, aldehydes, etc. Hal oal kyl groups are

detectee hy eFaveding @ewwowétel sebstijes fondeicary g &l detenting the resulting
reactlgﬁ(@%g{ﬁ?co rli%&ll?@rrﬂﬁg |C§18§]|%{ gr?gl(%l%glg %@EC%ECL@HIS%QIZ %g%%SCrvmg the

color ARbe&htet Gdh the Gibps Traskst 1InOvIaﬁaﬁ£d1p§t1cB| a@éafys Adodjifgate&gdﬁll’t}f%

or ketone groups .can be converted i m
appeagRifla PSS ArigBhe U aMEAITads %ﬂpeéfx‘ih?ré%br ot the .bsads uch

L oDl bRt a0 P hadl () e eguiring fow

precalitmns ireRamfbihg, antlbefngramesable om hrgheths)ughputrvesuahzatlon techniques

su fo %l gro; s ar.e, g}r .exanp X | ated
(opticg} abdeclafing disizabign o é‘ﬁ‘é%e 06 éﬂaIM% Boh Bleggried ysigm
compﬁﬁﬁ?)( cOfnptieyy. W&Gﬂr&? la¥elk gk tg'ﬁlcﬁﬂs%l%&@éﬂz'e@ BS one or more of the

acy atlon M chael addition, etc. Epoxides rfeact
followi@gmlglysamsmhltamlgiegalahty ldwy ba@gmundmpm]wdgnm@tel sensitivity and

nigh BriHEC Mrohd o ALl e R BREH AR Bl B o e

SIGMRYIEend@bdl cUEiphly ESauRilioalsy MT), Mukbuldr Pasbes E@ﬁgdhbeom R&D
preparation of esters, see, @% Mar ch supra
systemg @vhinnegpolis. YDty wacia b&B Ristachnolesy E%S%fave?esz@a $LONTECH

5 17
e e
(Mllwlh’ak@h WI$ uplea Rat;eaidtﬁ 65, GIB@D BRT Dés Tedmelo gﬂ@r Ihb. @ yitharsburg,

; for_ureas and thioureas, see, March su

MD), fium Cfﬁa?lcaa@é?%}eglﬂ%én%&ﬂéﬂ dlukgdehengte &Chdushs, aﬁwlp@ﬂiﬂrda and
Apphg(? ﬁlo%%gel’ﬁp @3&/@} e %(J%Ra% v@éll a%]nqﬁléAJtH r c%%&éXPgolﬁYAes known to

derivatives, see, “p AND OCULA|
one oDl VERmerMQreBthoS‘t ofskill &dthsa aNbviletcoelzk dow tb rsclcct dldeqvproprlate

1992:. for enol . est see, ra a
fluorop R fof GPaKic et IR 4h0t Bl ML Giadi A NIGR & G IGpeiGRlly, will be
able td syﬂ\'ﬁ‘é&'ue%ﬁ@cessﬁ ﬁ%@pho(ré 88dvo é%n&@ﬁyﬂl@'rﬁ&ﬁ 1 Sfmercially

March supra at 355-56, 636-37, 990-91, and 115 for

availahje fhwdtsamt@emposmb to REsPE IRt @h@pieaqut ﬂ@ﬂgsceﬂtdabdllr Manni ch

h;i)lla zrﬁdltl r%ftoh ﬁw%k%%llg%uleig @g?rolphores ég?ur?_;& occg%kng ef%uog,?scent proteins
and elﬁiﬁ@kéﬂ INARaek ofStth provdifs 8 Isé&ft Mehe?PR&/nt B38AGon. Such proteins
PCT/ US2008/ 054362 55 (1987); for disul fides, see,

includgpfos X auplF azraen Hugescenirriofesrs g5 kbisprandMerd st & Lharaghem.
Phom@fb‘?maéﬂfsd@bé’@ hgé@lﬁ% Si‘?}}c?uc ?ﬁ&?% OPRsiof! 93489753M1982)),

e unpr ot ect
yellovp ﬂnbneectepapﬁ)tem froﬁf Vibnibgistedarestydi tBaldi\hﬁl dr ai-l,CBioOhJe&mstry 29:5509-

er i vel reactive fupction p. can
15 (195000 BERGia s %oswl% elinpsa? fhﬁ@H llﬁwgmgﬁ%ﬁmm 3 ﬂMﬁ@flS etal,
Plant M(ﬁ&%%%lgfog? 2016988 gt(lM)ﬂ %H&b%blliﬂi‘@t%ﬁls from marine cyanobacteria,
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of skill in the art will understand how to protect a
particular functional group frominterfering with a

W@ bwsameset of reaction conditions. For exanplBGI/U8§2008/054362
useful protecting groups, $ge Geene et al.,
PROTECTI VE GROUPS | N ORGANI C SYNTHESI' S, John WI ey &

Sgns, New Yor k 1991. 10 Typicall etin
such %%ﬁ?ch%o?‘%“ﬁl&eﬂ EIBWS?YWHU;Fn?cP&l&CW{%Pé{x}‘FWa 61 . Biol. Chem
268: 133 @B g3 ))ChRNhE ke t €Chni ques through their respective
chem cal %unctl onalities. Optionally, the |linker or

ag?@ncralls, oiou e Edming thi @nh@rhetwmah@memlrmndnm @rgeting (or

oven B TS PSR ST S Ryl v

be activatddor@aengtilledaan ke kkegal {praefe tHabe V@ﬁﬂt?bpé(hdﬂmé‘aﬂcfuﬁdﬁﬁnahtles
reactive 15 functional group, and optionally, the

mcluds%h)ékm@f @tmno and rahexy grepoan heagtvatedasing a variety of standard

metho d‘sl gﬁ(ﬁ E(?rpﬁtla ' &1 e%@fnlqh% y%%xf Y tgog sﬁ@%b%lgﬁg tﬁrgetﬁlg%gent

ppreC|a
can bef aUﬁﬁfhlled mabugh @satme o il plﬁtg;ghr)aibcfmyn thrdonespoat thg@ardveioymate,
groups, can be activated using a. varletéhgf st andard

or p-nitEqnhisRrEchIREP fImHdR 1o ferm the Gpregspadéngs odi ment ,
thead &Y%ﬂifwrg%mb%e nt SRS irfve rg[%yés ukLBES b?ggingtagemhﬁ

reactiv ctlon group. Carboxyl groups
inclu(hstlicmameyi fasctab@slotyi iacbdxgt gionpbmae be BEXANRIJES, ﬁ’E example

TES The |nker the .i nventi.on can. be used i
conveSi] [TgHE GTTBAILIhIHY TEHSCHRRYES 70y ToBC e By g ormed

under@WafibQXreoABBNESas iFRIARRIEA l\@zircﬁ %%ng)t 883-8D. Irhﬁl exemplary
i nvention are described in further 5 detail bel ow.

embodjnieat $h€mdyéhzwd9es pregired thrduglsthb sedctioe af dhe garborplf Gomtadning
setfo ein escto r.egar di ng. )
sroup e P R R TRt ars S SRR BAPEE b Rngrsvotorin-
linkerG@R] cagdiRitibs (@I AMQIA afgofttH@mfv@ﬂt[Bﬂl' aho¥dof dkdl) @ the art will
F-(L'),,,+D 30 where L' is a self-immlative |inker; m

appre¢1gteéhat,t]pﬁ wgef cgrboyyl-cpntaming targeting agepts ‘p@lg@b/glllgg%lgg, and that

agentsP W%Sé?%gét%gﬁ%iﬂg@ﬁuhss ca\%n eI &%@gﬂ\%ﬂ@(ﬂegiﬁlﬂ%s ol??he invention.

acid selected fromthe group consisting of natural
am no acids and unnatural a-amno acids; L2 is a
Reac Sinker ois 0 or 1;

For clarity of illustration the following discussion focuses on the conjugation of a
cytotoxin of the invention to a targeting agent. The focus exemplifies one embodiment of the
invention from which, others are readily inferred by one of skill in the art. No limitation of
the invention is implied, by focusing the discussion on a single embodiment.

Exemplary compounds of the invention bear a reactive functional group, which is
generally located on a substituted or unsubstituted alkyl or heteroalkyl chain, allowing their
facile attachment to another species. A convenient location for the reactive group is the
terminal position of the chain.

Reactive groups and classes of reactions useful in practicing the present invention are
generally those that are well known in the art of bioconjugate chemistry. The reactive
functional group may be protected or unprotected, and the protected nature of the group may
be changed by methods known in the art of organic synthesis. Currently favored classes of

reactions available with reactive cytotoxin analogues are those which proceed under
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L4 is a linker nenber; 10 pisOorl; X4 is a nenber
sel ected fromthe group consisting of protected

WO e@stid3ses f uncti onal groups, unprotected reackCT/ES2008/054362
functi onal groups, detectalshe |abels, and targeting
agents; and D conprises a structure: AR s R7 3 R4,

.RRa. 5. XNE GR b 5 where t i,ng syst Ais. .
rela S EAREEOBT s BEbRF R iy i B pra g ybstitutions
(e.g., HASHAR I hlfiRd aHELRERAS Wlthoa'i: Biipatd, bt RAsREs), electrophilic

unsubstituted heterocycl oal Ky groups; E and G are

substifngioheesg. | erdepenntactidng) awl asiditisas to cmbqnn cabiysand cmrbml hateroatom

.ynsubst |tutdalk stityted ubstlt
el B ey M 8 Sstio B A SR By B St s S
reacu@rs%éiiﬁé@sda@innﬁﬂ ck®mper MidckH, Immbm@@h@@t@msfrm Mrd Ed.,

substituted and 20 unsubstituted aryl, substituted and

John WilsysponsulNew Yerke tBes ﬂerramog,lﬁiékﬁpww AREHNIQUES, Academic

s SORUABLL ARSI 5R05 o0 the ot B By BIRE e

ChemisnsSesics, twileth salAtydricas @hsmldausceaietwwuﬂﬁmglsh i D@t eld]2.
het eroal kyl, .or acyl; 25 is OR' WD 2008/ 103693
FIRBHOBAGIIREPeS 19@/111%@4@ &eastipn of earboxyd grnuips aq vy

derithvaé"?bEﬁ%f H{cﬂsglﬁhaglc Bﬂﬁsﬂo? 'rrg&d e, N-Ih‘d/&lﬁgﬁgd&lﬂf‘ﬁgf’ BLek! N-

unsubstitute stitute er oa
hydrowylsubsiazela teadrshanda haalekydcyl indi podespthddesters, p-nitrophenyl esters,

tri phosphat es, |, O) R12R13, O OR12, 2R13
alkyl, @E‘@?Mﬁ‘)‘ﬁ and %jtﬁ-fi%eﬁ%?l% rgyﬁ'@% & Ef: SR %&i GBS
ethers"‘@lﬂ%d& thc H@ﬁoalﬁﬂdgralﬁ‘s A BoRABE fSndwERBRSY @? E‘éajcMon w1th for

selected fromH, substituted and unsubstitu al kyl ,
examlgmtnine ad-asmky lananions thiolarsen, rarbenioal Gaydn %kmclde ion.

. substituted. and unsubstj.t.ut ed [RRYY o
Diencif ¥t ot RO HOTRP o PR E I Bt gtio R p R eroups
can baUSBreéd@Yinid, Rfdraohes séhRaakoRPak byinjed] 6186a §iRhfdchhnisms
a substituted or 10 unsubstituted heterocycloalkyl

as Grignavg aggiioa er Ry llisjumvaseitiont Subfonyigbidessreads peadgiarithyamines, for
examﬁg,ru) %1‘?1’1 NG, MRiffe QF Euqfh?zéfy(f ngups are, for example, acylated,

alkylated or oxidized. Alkenes, can be converted to an array of new species using
cycloadditions, acylation, Michael addition, efc. Epoxides react readily with amines and
hydroxyl compounds.

One skilled in the art will readily appreciate that many of these linkages may be
produced in a variety of ways and using a variety of conditions. For the preparation of esters,
see, e.g., March supra at 1157; for thioesters, see, March, supra at 362-363, 491, 720-722,
829, 941, and 1172; for carbonates, see, March, supra at 346-347; for carbamates, see,
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,
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 et al. Annals NY Acad. Sci., 507:353-54
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R4, RA', R5 and R5' are nenbers independently sel ected
fromthe group consisting of H, substituted al kyl,

W a®ehetohs ut ed al kyl, substituted aryl, unsubsPCT/US2A8/054362
aryl, substituted heteroarys, unsubstituted
het eroaryl, substituted heterocycl oal kyl, 15

stltuted ocycl oal kyl , hal NR15R16
(195 TR RAB o o SRIG: D) i PO s g &
phospEbiamid@eB. S502R15, CR15=NR16, and (CH2).N(CH3)2, or
any adjacent pair of R4, R4A', R5 and R5', together

wilthi rqahevq:ﬁlmbmnaégms can bvmnphote@th@yn(hcrm seit $ugb tlead theyrd not

ed to f bstitute ubs ut e )
partcl e et B ™ Rty BayidbaruS et Syar i Hagiopg! eroup can
be prdtécén ot @alicRRIBE S the 262cBE 1 thdpresenddof NpRBRE ﬂfﬁElTh
eprt 20 ;O g gnd R§6 afe fndepgéég%tly’sglegted]?%% %

of Skﬂé @bﬁl@uarw@eldmdﬁ@tand rh@&’kf@tpithmt@dJaﬁillq?éW furgigsaligredpeorinterfering
with 213Y %ek {)P{eg%lol?lecto Hfi’%h%y%br € %ﬁkﬁg es %%‘B?&%lﬁﬁgtecttm& grqups, see

unsu ary rtu and unsubsti
Greenbet el RROTECTISB BROUPSIINOR @AIC BYNIASIN Ibhit Wikg & Sons, New York,
het er ocycl oal kyl, and substituted and unsubstituted
1991. ‘peptidyl, wherein RL5 and R16 together with the
ogw%%g{'lt@; 1]%0 ehﬁ%\ﬁg@n(f Fkolﬁﬁr%%g Cgﬁ gtﬁ{t&?&%ﬁgoﬁﬁ @sing standard
chemigalsedisiques tledughhttie raspyaive ah&mical fungtiepstiem Gptidanaly, the linker
om4 to 6 menber optional | contai ni ng. two or
of ag%}sé?OHB]FE e aREnt t%@ ORGSO GRS BUEH®- \N'I%P"c ppacer groups can
be eqiavAIBRTor REBSENIwIRG B8 BNlondichiien present R6 and R7
are joined to forma cyclopropyl ring; and R7 is
C%neﬁallnrprw@mfor]nmgwté@l linkags dietivespdhopytotowin andrbe wiaetive

functig;&l. /gV\EE%E) 8%(? %@ gy, tg%lsR%gf\:e/rlr%Qg? ?iég%t {ong Hg %%?c@é%%agimctlonahtles

will bRactRatedR'OneRkAleR i tHR1Ht @1l dpbbedidtakift § FhuGetd bBEhentiall ' |
if present, or to F; or a pharnmaceuti caII%accept abl e

functigpglities,Ha¢lading hyduqsy: r?émn@,r?@é@mb@m SIaPs, OB PP ALtk usingea

Varletkgf %‘&E)d Beﬁ%ﬁ%%céngnn Tlln @1 gybe%sﬂﬂ ?re{néaéémlre%'? tﬁéAilnventlon

compltm:S lab:afbokyll fadctadnislity, assbsdtive detionsl guongl bSirbdutl @ebups may be

,. Supstituted or unsubstituted heteroaryl or
aCtha&ﬁit?étdlefﬁtbéél hgreinghaYfbst i t ut ed het er oal kyl group;

EXAMPLES OF CONJUGATES

The linkers of the invention can be used in conjugates containing duocarmycin or CBI

analogs as cytotoxic agents. Examples of conjugates of the invention are described in further
detail below. Unless otherwise indicated, substituents are defined as set forth above in the
sections regarding cytotoxins and linkers.

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

x4—[—<L“>p—F—<L1>m+D

L is a self-immolative linker;

where

m is an integer 0, 1, 2, 3, 4, 5, or 6;
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10 mis an integer O, 1, 2, 3, 4, 5 or 6; AA is an
am no acid selected fromthe group consisting of

woagenededonm no aci ds and unnatural a-am no acPCEUS1088/054362

is substituted al kyl, unsuBetituted al kyl, substituted
het er oal kyl , unsubstituted heteroal kyl, unsubstituted
hELer.c%$loalkyJ, ﬁubstitu;ed het er ocycl oal kyl ,
sUPSf PH AR BINE SN HETHEE t ut ed aryl, or substituted
or unsubstituted heteroaryl; L3 is substituted or
unsubstituted al kyl, substituted or unsubstituted

het eroal kyl, substigduted or unsulstituted aryl,
substituted or unsu ik wtled 2 aryl, or
substituted or unsupstiit d/ het @rocycl oal kyl; o is O
or 1; 20 L4 is a linker nmenber; isOor 1; X4is a
menber wgeleected fromthe group consisting of protected
reactive 1f unctional groups, unprotected reactive
funct i dvialis g smp®, acdbsedestaldren ithehabep camdting ofaatiradamino
a%éalggs andt r[f co roi ses. a structure: R AsR73Q0
RACIHS piq\pipaturg o G°R> 25 R5 WD 2008/ 103693

PCT/ US20Q8{ 543630162 Mhierei n the ring systemA is
substituted or unsubstituted aryl, substituted or
unsubsPilt 4Ped: heteroaryl or substituted or

unsybst | t erocycl oal kyl ; E and G are nenbers

[ %dggaeﬁlgggﬁh%%bggl ected fromH, substituted and
upsudstilf uted al kyl, substituted and unsubstituted
het,er oal k)() a heteroatom and a 5 single bond, or E

[, ) .
arkd 1 BIeBIbEDiGReES Eom Shng aup FoRyissing b RISt esieadive fpgtional

groupﬁ,ﬁ%@t&t&dﬂ&ﬁ@a RE fuHARY rbé#sg ﬁgeﬁtﬁyﬂa 'lab%}épg‘ﬂd %fgeﬁﬁlg Qgﬂglts; and

stituted heteroar ubstituted an
ubscdngiristu ewudteeer ocycl oal kyl ; X is a nmenber sel ected
from0O, S and NR23; R23 is H, substituted or
unsubstituted al kyl bstituted or unsubstituted 10
het er oal kyl , or acyl a ol s OR',

where the ring system A is substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl or substituted or unsubstituted heterocycloalkyl groups;

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 NR23;

R* is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, or acyl;
R*is OR",
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wherein Rii is H, substituted al kyl, unsubstituted
al kyl, substituted heteroal kyl, unsubstituted

whedoenambkyl , di phosphate, triphosphate, acyl,PCT/US2008/054362

C(O R12R13, C(OOR12, C(OpNR12R13, P(O (OR12) 2,
C(O)CHR12R13 SR12, or Si R12R13R14 15 in which R12,

, .and 4 are ers i ndependent | el ect ed rom
Whereﬁl sUBEM ééelﬁ‘i’ig‘F gb ETWBF@E{“%H% fff§H‘b%’PﬂtF%f‘%&1

and Uﬂﬁéﬂ%%ﬂu&'dtaﬁ@l hs%ﬁ&%h lﬁwer@w &u@%s&lw&@get%gmﬂ

unsubstituted aryl wherein R12 R13 t qet er vvlth13
t he ni dipbgephates, teighdrphatas.anyk 6(0),&1 I&Ih @ﬁ})@Par &€(O)NRR

attach | (0% I substituted

or 20 gﬂ@ﬁ@?ﬂ%ut@@%%ﬁ% a:i'ﬁk{’ﬁ Zﬁ'% 'system

having from 4 tolrﬁwhﬁﬁﬂ@ér@” @R OAR|hemiteNindbfinbent WM lected
or nore heteroatons; R4, R4 R5 and R5' are nenbers

i ndependent fipnsd| sbséyteraghunnbstmuiadnlkd onbptitpicdqng
H substit u'ﬁﬁglb?l!ltlﬁy hel’é‘? alflpﬁt Eh gﬁlfsgl lﬁ(laﬁk%lld’ un%Hlps%ﬁL}tE:(y 51%‘19

aryl, unsubs itut eq et eroar

unsubst i t ut edhekét R H)R13 t@uﬁlﬁt withti®dnitrogen or carbon atom to
het er ocycl oal k 25 unsubstituted heter ocycl oal k
hal ogen, %@bey g 2&1@6&@61@@&1@ Joned 1B iy m@stltuted or

OC( O) NR15R1 pg;;
CR15=NR16, gmg%%cmg R or an;t/e ad] ac%ﬁrto mp%ltor6

of R4, R4 nﬁﬁlt&rsd oﬁﬁénally cogmhimearg twictdr rhdre hearctaMms

atons tQ jch t areatach re toforma
2oms, 52, 40 80 4 e e nStenBiatispleped o g

h %61%&5@1% %k PR |s1lﬂ)éht1ftéd@k§1}’§ﬁs%ﬁ?sthﬁééﬂ Rkyi, rsﬁB@tflfutE@ aﬁzl unsubstltuted
menbers; 30 wherein n is an integer from1l to R15

antyl, R];Bstauted heigeaeyid ensubytiedddiotesoty @msmutmmm@&yl

and ,uns titute I it

MR sl e By o2 RO N TR s REORS, OCONRIR™,
20R80I0RE98(BRY 3208k 05966 30,87, @B{éwll6téﬂd®|(@{2yJN(CH3)z,
substi tuted and unqustltutgﬁi het er oar substi t ut ed
aRBanyAfiassst paieidl . Ret & 68¢ Bl otageiter wi ah%%hqn atgme & which

i g}%g't‘éﬁez %&Pa\%}l%cf‘ lﬁ{‘eh]e iR R koq*}ﬂ d subm% %lorl1 EQLE) ﬁiﬂlged%@loalkyl or

nitrogen atom
ahtashedoadkel ops dyeral lhewmgofrmmon to® fhennhera, S ubst i tuted
or unsubstituted 5 heterocycloal kyl ring system having
from4 to 6"Effbers, optionally containing two or
more het er ogtons: . rﬁg 3 gifgl e bond which is either
present or absent en préesent R6 and R7 are
JOI ned to f&haml R‘y@t@pdqpydemlyrsglecaddrolﬁYHi subGHRHd andr

10 1 PEESialed g uB e Cline Pt Belsro g, Spiied and
RA",  Rand®dstitited a%flzs&t:ftumﬁmﬁ %nﬁ&ﬁtﬂu‘tém%t@oﬁﬁl ki&tituted and

renalnder of the conpound;
unsubstituted heterocycloalkyl, and substituted and unsubstituted peptidyl,

wherein R and R' to gether 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;

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 —CH,- joined in said cyclopropyl ring with R®, wherein

X' is a leaving group,
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or a pharmaceutically acceptable salt thereof.

Speci fic exanpl es of conpounds suitable for use as
w@oopaggdes include O O0~~ X1 N r'NO N H O CPEIMUS2008/054362
HBCNJ NO OHN\ NONH s8N H 15 OC,,~-NH2 HN H O

O XINN HO JLI 3-NN NO~NI OHBCNOHNO\ X

0 ON-ONOQ HN~~ Q_,H K3 ,1|1'|,1[2\|31@ 1 .

2008/ 1 Wtﬁéﬁ%ﬁ@s%mgﬁg % :%/’1%1’ Ob%r\i‘\-/]j%ksrﬁald drug
to L' dY¥RdnHoPdHN O H 3C O HN N NH O NH2  py0 HH\ O N N

P

or a pharmaceutically acceptable salt thereof.

Another embodiment is a compound of the formula

A,
x4—<|_4>p—<AAl>—H—(L3>:D

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

wherein

unsubstituted heteroaryl or substituted or unsubstituted heteroalkyl group;

m is 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;

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;

oisOor1;

L* is a linker member;

pisOor1;

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:

RS
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X1~/ HO HO NOI i NO H3C'N' ON HO-NH2 HN ~,
XINAN 10HO NNHC\ ~ 000 ~/ HNW
WQO®8M11183693 PCT/ US2008/ 054362 62 OyNH2 NH CPCTIUS008054362
NH~NHO OHONNO MOl / HBCNO N--4" ~ H
OyNH2 NHf OO\ HN C \\ N

wherein the ring system A 1s substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl or substituted or unsubstituted heterocycloalkyl;

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 NR23;

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(O)OR"?,
C(O)NR"R", P(O)(OR"?),, C(O)CHR'’R", SR"?, or SiR"’R""R",
in which R"?, 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 having from 4 to 6
members, optionally containing two or more heteroatoms;

R*, R", R’ and R” are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted
aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl,
unsubstituted heterocycloalkyl, halogen, NO,, SO3. SO,R", NRPR'®, NR'*C(O)R",
OC(O)NR"R'®, OC(0)OR", C(O)R", SR", OR"’, CR”=NR'", and
O(CH»),N(CH3),, or any adjacent pair of R4, R4’, R’ and RS’, 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;

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

unsubstituted alkyl, substituted and unsubstituted heteroalkyl, substituted and



HO OHO1I0 N'NONO HBCONHONLZ2 HN~ Ca N
AN 10 HO NN) 0 OO\ ~/ HN H3C WO 2008/ 103693
WEDMBWEBADE8/ 054362 63 -C O O H r1\J1k0 N O MX/US20B8/054362

HBCNNO OHNONH ONH66NH2 OI | -Br O/ O H
NFNOV NOHVY v NNHI CNNO OO HN~- NHNHO
- NH2

gnsubstituted aryl, substituted and unsubstituted heteroaryl, substituted and
unsubstituted heterocycloalkyl, and substituted and unsubstituted peptidyl,
wherein R and R' to gether with the nitrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted
5 heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;
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 —CH,- joined in said cyclopropyl ring with R®, wherein
10 X' is a leaving group,
wherein at least one of R4, R4’, RS, RS’, R' ’Rlz, RB, 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
o NH>
HN
A O
X' Hx ¢ \
)LO N/ N
N O HN ©

O o



where X1 is O or Br. In sone preferred enbodi nents,
X1 is d. PHARMACEUTI CAL FORMULATI ONS AND

WODNBMIBIRATI ON 5 | n anot her preferred enbodi NeC/PS100&054362
present invention provideséa pharnmaceutica
formul ati on conprising a conpound of the invention and
a pharmaceutically acceptable carrier. The conpounds
descri bed her gl n |ncbdd|ng pharmaceutical ly accep@able
carriers suegh addi tion salts or hydrates t
can be i Mer 4 a patient using a wd ari et of
10 rout%?tﬁr des 'of _adni nitst rati oQ. Hl ktabl e routes
of d@ ni-Strationg (u ‘ ited to,
i nhal ation, transder™ or al QﬂFt& snucosal
i ntestinal and parenteral a9n1n|strat|on hmgluding
i ntramuscul ar, subcut aneous and |ntravenous

i nj ections. Preferably, t he conjug 9f the
i nvention are adm ni stered parenter y, nDre
preferably |ntravenously As used her the t

"admini stering” or "adm nistrationt areli ntendedptg 15
enconpass all npeang for directly ang |N§T?é3f??/ O
del i vering a ouhd to itg |ndébl Hite of ~action.
The conpounds Kbed hergip,~6r pharmaceutically
accept abl e ﬂgl or dr;tes t hereof, may be
adm ni sil/\ |neg, I @o nation wth other
COﬁﬂ$QﬁH of the ifivenyion, and/or in cocktails
combined with ot her thaﬂapeutlc agents. O course, the
choi ce WO 2008/ 103693 PCT/ US2008/ 054362 64 of
t herapeutic agents that can be 6o-aﬂginistered with
t he compounds of the invention wil depend, in part,
on the condition being treated. RY exanple when

adm ni stered to patients sufferlng firom a di sease ~§i;>
o an

state caused by! an organi smt hat relhes

aut oi ndug the: conpounds of the | v

adm ni st ng dmts used to
treat t r %ynptons and S|de
ef f ect orfl y 2Ci fth t he di sease. Such
agént §' i ncl ude, ero: 7 ics, antibiotics, etc.
L dm ni st er € t@N- i ent undergoi ng cancer

HaG eat ment, the conpounds may be administered in

cocktails containing anti-cancer agents and/or

suppl enentary potentiating 10 agents. The conpounds
may al so be admi nistered in cocktails containing
agents that treat the side-effects of radiation

t herapy, such as anti-enetics, radiation protectants,
etc. Supplenentary potentiating agents that can be
co-admi nistered with the conpounds of the invention
include, e.g., tricyclic anti-depressant drugs (e.g.,
i mpram ne, desipramne, amtriptyline, clom pram ne
trim pram ne, doxepin, nortriptyline, protriptyline,
anoxapi ne 15 and maprotiline); non-tricyclic and
anti -depressant drugs (e.g., sertraline, trazodone and
cital opranm); Ca+2 antagonists (e.g., verapam |,

ni f edi pi ne, nitrendi pine and caroverine);
anphotericin; triparanol anal ogues (e.g., tanoxifen);
antiarrhythmc drugs (e.g., quinidine);



anti hypertensive drugs (e.g., reserpine); thio
depleters (e.g., buthionine and sul foximne); and
W@ 2008110893 eucovorin. 20 The active conpound(s)PCF/Us1968/054362
i nvention are adm ni steredéper se or in the formof a
phar maceuti cal conposition wherein the active
conpound(s) is in adm xture with one or e
pharmaceutically acceptable carriers, € pients or
di l uents. Pharnmaceutical conpositions fQn use in
accordance with the present invention re typi cal ly
formulated in a conventional manner one or
phyS|oIog|caIIngacceptable carrlerﬁ c® SiiLﬂQ,ZQV/I ?
exci pi ent g and éuxlllarres whi ch K nEtate
processi ng g active conpoAndf preparatlons
whi ch, n phar macéut i \ag ‘y. Proper
for gpende W the route of
*Kftratlon chasg t raansnucosal
Hgﬂ stration, i\ appropriate to the barrier
to be perneated areHused in the fornul ati on. Such
penetrants are generally known in the ar gg For ora
adm ni stration, the conpounds can be for &d
readily by conbining the active conmpoundfg) W th
phar maceutically acceptable carriers welff known in the
art. Such «carriers enable the conmpoun oH the

invention to be formulated as tabl egs, ’plL[\G,Q;9QSE
capsul es, Ig l\Idgh\ge|S syrups, slu & Sdsp¥hsions

and the |iKg orihral i ngesti og H2008/103693
PCT/ US2008/ 0F 65 patiert tp b treated.
Pha;Fac ’ qpar at i N-er” of al use can be
obt |£;§ 361|d exgi pf € optgonally grinding a
Ng m xturey a essing the m xture of

granules after addimpg suitable auxiliaries, if
desired. to obtain tablets or dragee cores. Suitable
excipients are, in particular, filNeps such as sugars,
i ncludi ng | actose, sucrose, mannitol, or 5 sorbitol;
cel l ul ose preparations such as, fb xanpl e, nai ze
starch, wheat starch, rice starch, F\Q]gtato starch,

gel atin, m t cagacant h, net hyl ceI -nse/jlv/\\//\v/ \
hydr oxypr nmet Ayl - cel l ul ose, so N
car boxynilg and/ o 9“€T;prrrolldone

i si ptegr a adgeénts may be

(PVP). ®f
ad%ed gH~es” tN I,Nkgd pol yvi nyl pyrrolidone,
al gi ni g7= a sqlt thereof such as

soNkuéralglnate131Q4n age€ cores are provided with
Haui t abl e coatings. For this purpose, concentrated

sugar sol utions may be used, which may optionally

contain gum arabic, talc, polyvinyl pyrrolidone,

car bopol gel, polyethylene glycol, and/or titanium

di oxi de, lacquer solutions, and suitable organic

solvents or solvent mxtures. Dyestuffs or pignments

may be added to the tablets or dragee coatings for

identification or to characterize different

conbi nations of active 15 conpound doses.

Phar maceuti cal preparations, which can be used orally,

i ncl ude push-fit capsules made of gelatin, as well as

soft, seal ed capsul es made of gelatin and a

pl asticizer, such as glycerol or sorbitol. The

push-fit capsules can contain the active ingredients

in adm xture with filler
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15

such as | actose, binders such as starches, and/or
| ubricants such as talc or nagnesium stearate 20 and,
wopiosaeabl y, stabilizers. In soft capsul es, thRCHUSI008054362

conmpounds may be dissol vededr suspended in suitable
liquids, such as fatty oils, liquid paraffin, or

liquid palyethylene glycols. In addition, stabilizers
may be fadded. Ak formulations for oral admnistration
shoul g dpsages suitable for such adninistration.

Far ?M:Ca dmdni stration, the conp03|t|ons m@y t ake

abl ets or Iozenges 25 f
~Neopvent i onal é

t he conpounds fq4

dn1n|str n by |nhakpt|on

HsC
8 uCCO d| resent

I nvention are convemn=entl yy/de ered in Jormof an
aerosol spray presentatiofR from pressurlze ks or
a nebulizer, with the use of a suitable pro Iaﬁt
e.g., dichlorodlfluoronethane

trichl orofl uoronet hane, dichl orotetrafl uoroethane,
carbon dioxide 30 or other suitable gas. In the case
of a pressurized aerosol the dosage unit may be
determ by providing a valve to deliver a netered
anmount . sules’%nd cartridges of e.g., gelatin for
use i@ bdaler or insufflator nay be fornulated

?M@ﬂq @]o«o m x of the corrpound and
Mbl'€ powdel base such as |actoge qr-5Staef \\KE;”/N\
h,c” 2808/ 103693 PCRHE200EX0 h}sez_ conpounds y be

fornmul ated fof pak et aler by injection,
e.g., by bolus injection =3 |nuous [ 8i on.
Injection is a preferred met hod of adni nistr o for
the conpositions of the current invention.
Fornulatlons for injection nmay be presented in unit
whered¥'sim@d of Brmin songp prefenred epbotiesenty, Xi'fis @l ti - dose
containers, wth an added preservative. 5 The
conpositions may take such fornms as suspensions,
PHARMIACEOTICAT BORM UPASTIONS AND ADMINESPRATYON cl es,
and may confaln fornulatory agents such as suspendlng,
simpiqt ezupﬁ@feraiﬁhmbodl@ﬁ@tpéwsnwgne@émt@nrmvw@@ Fpfeaceutical
formu%atelon Cloﬁlpfr]lSlglg %2c%§1p8PnJ]a OF t%FtFi) nve tellr 2 I%d LYl ﬁ glg%euglga ly ac%gptable
cmxwﬁ|glnate Phar naceut i cal fornulatlons for parentera
adm ni stratjion include agueous solutions 10 of the
adtf eemewﬁé GREFEIOPH h%atnelflclgéma pharnaseptically éF‘teiPEﬁ‘% qagriers such
as adfHGPENS bP rgtfes H{é eo"ilcéa!n\f)@ deGHIRP ltbnzg at{T/Yu a?lgty of
as appropr ate olly injection suspensions. U|ta
routed orpnxpxies lof edmindxtraod. SSm[ab\keﬂmmtds @$ admolisticheoh atcmdeobﬂt&re not
. . Such as sesane oil S hetic fatfy acid esters,
limiteg &Hﬂlyiatw& stde%wéalo FoCAR; t&}n@@ewsat dntestinal 4nd gagspteral
admin‘%Qfé%QH Sind 1DHRE tlﬁt%nv?sk‘él&e @%&E‘a%e&?syan‘a%ttrﬁ}eﬁousslﬁj%ﬁélﬁc GIiiczeferably,
ch increaSe the viscosity of the suspension, such
the coa;;lgs@d plithegaventiry pestddylinisGracigiarantasity, nywe pretf@hbly amtravenously.

dext 1y,  th , t
R R e R TR R T

encon%ﬁlsélﬁll hiehis fof di-belyG@aRRURdEy H&l@kﬂng\é’ coBipotiftto its intended site of
preparation of highly, concentrated sol utions. For

action nj ecti on, the agents of the invention may be
f I
S Ah S e SNSRI B8k Sy g

hydra&® Ithar¢dinma§Rb@ g@ningst&ed vihgBNin cmbdhy®h o idgithel coeqiouﬁte of the

buffe
invention, and/or in cocktails combined with other therapeutic agents. Of course, the choice
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20 Alternatively, the active ingredient may be in
powder formfor constitution wwth a suitable vehicle,
we2@sioxderil e pyrogen-free water, before use.PdmES2008/054362
conmpounds may al so be formabated in rectal
conposi tions such as suppositories or retention
enemas, e.g,, coptainin con naI S 03|
of theppepte %ﬁ?&ﬁq%%t Neto) B% 8%@?@%?“8 %FOIBPR)E‘\EF PEl X‘?@“Pﬁ will
depen@dﬂ'ptalrtoan R ctoh&tlf)ﬁ’ﬁ)giﬂ!g@lteht‘éﬂs deSC“ bed previ ousl y, the
conpounds may al so be” fornul ated as a depot
pFeperatilo nvhesl;itdhumstn@da@ pitegtS wiffierihg fiioons diseage blate caused by
adm nj st e antation or transcutaneous
an orgg LR e Gy ah Bk it Syt A RS EREM e
adminidiéred MUESUtaAE chithB@ig QenQluséd dortAsas te AR, infédtioh and bHfer
for exanple, the conpounds may be fornulated wth
symptegstaggsisle foPSﬁﬁré?mtm@ y %W%s%wmhéhw@@w abuch(agepts include, e.g.,
analg&r}:segﬂ'dib%tﬁg étP an 30 acceptable oil) or ion exchange
ins, or as ‘sparingly soluble derivatives, for

emml amigisteped t6 Pafatitiglundagbinglcancea h%atm'Ehe the compounds may be
pharmaceuti cal conpositions al so @¥ nprise suitable
adrmr%fé?rﬁa ipFockENls GARABINSCHrGABFY gPNE oG/ BY w&emees@éhﬁwégﬂatmg
f U&]@n
agent{" TR pt%gfu{jlg\o 1?1% alQ lfg g%ggﬁ%&c%_ gS%S 8 gg%{%lél gga,;'éﬂgs that treat the
side- ecﬁfatts Dﬂmdmhcohmh@,, sl asiaunthepleoisp madigtjonvapieowstssergar s,

st.arches, cellul ose deriv t|ve el ati.n

SrDReRe aa Aoy Yk é&féﬂ}ﬁﬁg&ﬂ@mﬂe&ﬂﬁ@} fhg gompounds of
the mpélﬁlbﬁ%‘c%ﬁe' 9%' tﬁc%‘ﬁ@ﬁhtﬁ d e&sﬁn@drﬁ 1hh;%lmfl&r Hb’d@‘aﬁ%e

for inj ection such as in ravenous [ nJ ‘ection and
aﬁutrlpn@llnq,dvé@m@hmmemmpmmnfa ldompnl 0% ibtylnei gyhtriptyfling hamoxapine

and m3bitfhind) GO AR an BN EfeMB ARG % S Ble JRk&ong and
cnalo%aanﬂrtta%@ﬁkﬁgwit@(@gu VergSumhill e @ipeehi@rehdipind il kodyeMas;

een selected to target a parti cuI ar cancer.
amphotp BRARK S anglrnajogge vietdy tme kigers cpierbythiie dpige seg quinidine);

antlh)JpQM%ﬁNeod}u ggen?&ﬁglhﬁ é%hq@o&n Pleetecf%/é S§ Ol?ﬂ.‘t{ﬂ]ﬁnfﬁgtaﬁa ?lﬁ)k(dl’krl]rgme)

and cAndn leidegbsnof the invention. Exenplary i br aries
i nclude at | east 10 conmpounds, nopre preferably at
| dA8 peEFoRmRBBA( Lot thY HryeRfifnedre ﬁ@@%@%t%ﬂ yeiate Crféléélie form of a

Phami'a%ﬂl&%%‘*mﬁd“c B aaier e qelfey CoRBGIHEIGR, By GRS i gne or
more plmrmeahtllcylhqmcptebﬂefc@meas paripiestdloa dﬂpmmsp e]?ltayma@ugca,l
tot I Cit. 15 cl eav of a Linker
compddhs T v ectrege i n B @ispfhi i SF o B Ur 3 Oy pled in o
conveflﬁérf@tnﬁmné'ﬂ &[I%erfea)\f $nor@ PRysid18gihikeaccERRRE k&riersomprising
conbinatorial, synthesis has as its primary objective
eXClPlteht@ ag@ ﬁ@rlhm}mnbechefamllﬁatﬂmWeS@ﬁg of d@rasévmmremﬂmés into

prepaliaﬁlplas wﬁloch,t Catnhl S1’lsed ého érrlﬁa(betut%%iyasﬁgper u&ﬁ?ta)n %dependent upon the

routeSﬂ:bﬁﬁlhIstthﬂlﬁgc}ﬁjs&f erent noieties at each of the
vari able parts of 20 the scaffold nol ecul e, the anount
of O pasEER Y ad BNt ian.DeNpUsIAT SPDEPRSES toThe BRiTiestodisermeated

are usBREME (SN KA SERG e%ﬁapéé ?éjg’e%‘élaaﬁl‘?y hBEnGRRRERL Of

occupl ed space’ as a
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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determining the efficacy of a given conpound agai nst a
gi ven biological target. By creating a diverse
WO 28a0369Df nol ecul es, which explores a | arge PCT/US2008/054362
percent age of the targetedéSpace, the odds of
devel oping a highly efficaci ous | ead conpound increase

. dr tically. 25 Parallel synthesisg is neral | .
patient %a'g%if?aéﬁi o‘%a&m%CGPP %FFé’é@t HT:)E%S °fa “é%&%e%?s"béamgd solid
excipiPf, Bp&Safly gFiR@iB a rdfii NS dandcifroc‘:%tstlﬁ%1 tRUhix@RE 8f granules,
|nterned|a§e is cleavably tethered to the resin by a
after agldengi sodhble pyidbariesRd alesiiradnt ehtain¢zhiets erldiagee ¢agesrodiithlle
. the scaffokd mhbge t et.her ed to.tpg. ﬁaﬁticle. ol
excipighfs Al iy tirylal, SlUgs APeh TiEys PeHERIR REndHTFgngannitol, or
sorbitBF, @ElG&setEpaBdtions btihadls, fbir ¥ArBpIb Ymaiz¥Wtafh, Whedt R@irch, rice starch,
hal | mark of each library. 30 Parallel synthesis of
potato' §apgh,| gelay) sen tagaqaptn msthyd spharesewn xdiosypreit yd@athal-cellulose,

. Wei £ 100 . i or.
B
disintégthtiigCapentéGhayBsbadddPIA3h aRde erdskYinkdd patavinyldiysellidsgd agar, or

~the solid Egase-supported parallel (also referred to
alginig acid op ApihEEEIOT A1 ASSORUAEEL826f el even benzodi azepi ne
a
o A RS SR, T RO urated
sugar dolsGosunebe aved, eRiehphayfdpeidnally ddnBiin Patn.arabidg talc, polyvinyl

5, 288, 514. ot her rel evant di scl osure of .parall el .
pyrro Gy g aob B SRl HENCE A s g ettt g solutions,
and stf@ble MNPani®@scteéhté&SolvERi SRk NDyelirSHd Smbhg nﬁzrb'élahﬁéd to the
synthesis of between 4 and 40 Conpounds in each of
tabletspixdreges apiafifigsrienidesicladation ds to daeagtesize differ¢rdwembingons of active
Com>qgﬁ]£§d 5 organic synthetic strategies to devel op
PR f%@%%ide libraries synthesized using nulti-step
PIPREGESERicANpRpAMINTTEWhRURRAbE usdd@ieiy, @iclale. pusH-fit APsules made
Chem Soc., 116: 2661-2662 (1994)). Once a library of
of gelgfii. o el @rpoftrigaled sansklep aradg of gelatipprdonplasticizer.oucyas glycerol
r . r,. I S. . . .
or sor{ﬁfrt@.p g[;hé 38%}15 Ihg%%?ﬂg? ﬁngc%gﬁagr‘? E)hfsoagtd?é;%nﬁ ggéélr?ssmggﬂlggﬁre with filler
such stladtddenbing@s Biichaasdtaisien garidfve lubridand Suctessanic e tdgae dim stearate
10 KITS I n another aspect, the present invention
and, optigRaliyedaty]izess.c Bntoll GIPte o HE asHYGeraPamds iy be dinselypdier
' o ¢ . k i :
e RSO TREIL AN, SRS IR AP L TELLARA L
glycobniboaddrent, stabieeismuanld aidedr Allifdesulatidastfof @nl administration

njugating a . 15_linker. of.the invention to another
Shouk?rﬁ? tb%?ség“%ﬂ’éatﬁ? for iSH_gT AflyRigisfragon. nker, and directions
f @br blchBMiRGrhds, Hete&pokiPioRs REY tdke YhforhWIedHIQ08} lozenges
. u%;oup. The kit may also, or alternatively, include
orm

ed wrecoppemsiophl mamgt.ot oxi ¢ drug, a targeting agent, a
det ect abl .abel , - a armaceutical salts.or
o PR G USRy 1yap SO TRRGHAL s BedoRu s e presen
invenG@ 410RahVenicdf§ delivers®methy f@tn oft @Sderdsybgrayf prasdatation from
bottle, or syringe. Other formats for kits will be

pressugizgd patks of 8 nebigizer 20thahe yiq ofia suifablaprepellagtng sar e

oo e R S K R LA o o o
or othprr @stable ganvBnthe omsepif @\prebesrizd peioioidhé dosage unit 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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isolating a nolecular target for a |igand-cytotoxin of
the invention, which binds to ligand X4. 25 The
woreaoRaeBepy ef er abl y conpri ses, contacting a cel PCI/HR2008/054362
preparation that includes ®he target with an
i mobi |i zed conpound, thereby form ng a conpl ex
bet ween the receptor and . the inmmobpi]i.zed conpound,.
THES E9PBR YIS magile G o H?ﬁel}f%{ﬁpf’&lém{lﬁ%%‘?ﬁ Y BiFchan. 8- by
bolus jeohi RchMirtRPAHFtsidlY RR¥iSH Isa FrefefS inffithd ¥R fhinistration for
Al'ternatively, the cytotoxin can be inmobilized using
the copmpesivionsol the gfrrerténvedoon.| hkandatwhs fdranjepii@nmiy he piesented in

.. ,yet another .exenplary enbodi pent, the inyenti .
unit s FRHGY S IARPRI E Sp e hbr Sty VT iided preservative.
The c@@PSKitldRaR3, Rk blBIORY L043RAsioRS sdheiofRs@shighnd R&ily or

invention for isolating a target will typically
aqueoys vehigles, gaé ey capla fogmplatairy peeiihT Bwh s susapidng, stabilizing and/or
. ' \AANT chr . p
apeh FRILAUERY AL L QUBUOLAR SO 53 g s o
alginioadie ©u b 85t therddif oyl agvediambygintidel | zi ng their
recognition sites for certain supported cheni cal )
sPhydtageicalforpulatinngyfer gargpeenl gfmadsteation yiqlyde agggous solutions
it iS: 5 ' - ’ -
o e LSRRl SRR WP SIOASLEY, RIS e
compounels udhyrtg sepaned opippsopasteafilyi injettyorchusperatomgr &pitgble lipophilic
supports, crosslinkin nbers, 1jgands, and. their
solverfy Bbsehigleifc BTN 1S Rolbmriaty o O RORBIcRU arifsters, such as
ethyl b1B&tk g @ﬁ%}y(@iﬁ&@é? lipdRhiReda quéig Xﬂ@étion%%ééen@i%zs iy contain
(1990); TFernent, BFoeng. 78: 199-209 (1990). Huang et
substagikces, which ighneangehogiscos#92f the3us@BasipnoROY as sy cabakyroethyl

of enzynes hepari.n- Sepharose affinity 10 . .
celtuidl, SHEYAR S drk e LoDl SR R En S i) Se Hainiagte
stabilizads @@ dientSRvIdEInEREse, thé s014Hifity2of thd 8diBpountl shalloeor the

Chem Technol., 5(9): 564-71 (1975); Quilford et al.,
prepagagion pREHLY. Mr@r-'ntrqr&mmn% Foy inmyqRonAirosrents o thpEypntion may
be forg @iy i SRR A R B N Bh ol Bty oo ol RO Ruch
Hank§v sutdtionn Ririgeris sohativaher phys@dogical 42dre Biffer.( 1977)

"Affinity chromataography of enzynes," Affinity )

CHYISRREINEY. the petdie ingrdientgpay, be igpoyules forny tpg perjstipusign with a

: ; _ CO@RAREY e A PRACTI CAL
Smmbﬁ%%ﬁ&%%@bﬁ%ﬁé pirbiet H%Eed::_%)ﬂe’, R ed,
Othe camp&ingls amy alsbd@Sprmilaeden ofcta kompoditiortshyectaad supavetories

anpl e ui dance i n.devel opin arti.cular affinit
or ret PR EATHEY &nicoM AN ERHI L ROYiREY R el chpoa butter or
other R€eridd¥ention. In the present method, affinity
chromat ogr aphi ¢ nedi a of varying chem cal structures
2n additigyetoy @ﬂarmlagi@mﬂ%p@;beax—mtviwdmh@gom]gamds aagalse be

nd, cross-linked.agago el s. are useful as support
formi{ i 7! pEEE OB TR RN B PR e R erea by

implafi@tiéh bv@inécithRDud teln@iy Re€] fubGutakdondlyrt inttArh8tuldg Y, ul
supports include, for exa control | ed-pore gl ass

intranpuepgyr HiegHeN or ¢ ERISIPHE PpS It i%b}lse or gyamplee hylcamipaEndgenay be
formul?aqgtgﬁllitﬁg i %ﬁ?ﬁg&gﬁ%gﬂdrgjﬁﬁ%ﬁ: rqgtgﬁalg lié) ?.1, gseﬁﬁ érﬁﬂsioﬁrﬂgan

epichloro
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
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DRUG CONJUGATE METHODS OF USE In addition to the

conposi tions and constructs descri bed above, the
WEe@saoe9d nventi on al so provides a nunber of PEI/OBNES/054362

that can be practiced utiliézing the conpounds and

conjugates of the invention. Methods for using the

dru - e of the current 30 ipyentjan

calciu . e ﬂi Huphéhogshz}t(hﬁfaﬁplfq Wéalishgarﬁpw ﬂ]i se derlvatlves gelatin,
and p&l?ﬁl'efs%&l’l Qﬁp(‘ﬁlgzetﬁyl%h’é‘gl@/c&@l | or cancer cell, treating
cancer, treating a preé-cancerous condition, killing or
i Arrbletied gharhvacgrtivat ¢pngpositioaps & cempotiaf foamglated fohmection

such B RRG RN G- B il RS APHL OB phER 002§ ugiglio the drug

conjudt€\HRARd H@nt 100 Wb htdfite@t %mm@éeuﬁcilwﬁfgogabh The drug
cancer cell, WO 2008/ 103693 PCT/ US2008/ 054362 70

conjugite ynapitbe iy a@ﬁmrcw?tpeVéﬁﬂjuﬁ@tetVﬁ@rWP aptbqdydiap beenotelegted to
tmga%ethhre%m%§presses an auto-i nmmune anti body,
I'ng an autoi nmune di sease, and preventing an
|nfect|ous di sease. These nethods of use conprise
adm nistering to an animal such as a mammal or a hunan

LIBRARISed thereof an effective amount of a drug-ligand
C %néouxgﬁlﬁﬁ thé 9 BEihE :}p%gﬁtrfﬁ 10n adﬂa o f 'tﬁ’e éftot_oxm, cytotoxin-
separat e nlste so t it becones associ at e

1inkervﬁ1tda$h€hﬂkmoonmgatesacvfghdz cyietlolxms The lidkerg of thgam@ntion. Exemplary
con ate conpl ex of the current i nventi is useful
librarie el af [eA TOrGPoNIBIOE PrEleiehly 2t lsut 4P ARRRO YIS Bipgdmore
prefeIQBIty af ie%&tll()@(} LoRbSERE Andl Btild &o@bﬂ@érabl@@ﬂ]@% i1b @0@ c ?ounds
for treating tunors by providing a subject
The hbramgeenetln eroinnthat pherdiycpetied toirlaypartao e pragisity, aanadetoxicity,
rmaceutically effecti ) )
cleavalls o adinRAty B Tekin® S otk b BT 13 lacd v ingluge hip
formaf) hiGYh SR addwemké.on is particularly useful for the
treatment of cancer and for the inhibition of the
mipeadlph pewm@nateflalasx%bﬁsw heepy itpprivaryceicctiar the gengiigtion of a
C )
hbrarf{)]fr ?1‘% gﬁ%%?fes aal ﬁlrrz}?et %gﬁ*“[ﬁl?ﬁl zeagl.ﬁfgf;prefeh%g itoa tshtr%%%hg}lt this
descriptioya shasfoRis GByDSTubsdﬂu&ﬁg differah aicaetiet fat Z@tl dfyhe variable parts of

uncontrol | ed celllgrommh can be treated or prevented

the scpffold gnolefiile:jthg 2raeyms AT tiee g¥RIgablegh adibesmgreake s serighand
modeﬁl%&ﬁ&ha]] JRURIN VOJER@ tl‘%c&m&eﬁi‘ oﬁ@éc‘uﬁ%ﬂ EPJCQ &s a%#f‘ Gt ift
tunor cell or cancer ce one ehbodi nent using a
deterrdining-the gﬁmdcm@ﬁvpglem carhgound ggmidstspged f biokigiopl trgetls By oreating a
W t.h a cancer-cel

diversg JibiHY SbficlaEsay it BT oEs Bredad ofiths teetsdwace the

odds ¢ dé}éélﬂbltng at}ﬁ?gﬁlp @fﬂc‘a&@ﬂéjlea@ BEmP6 A ifE@BaLQIrdAKRAI p
inside a tunor cell or cancer cell through, 20

e i?almﬂblesynthe@e pit gﬂnelr%ﬂal |Can@1¢t6eirm7cﬁ: satliggihgse S”lipporarwplg aha polymeric
t ac n
resin. gghe aslgafé a]tdr %lrcoe ¢ sué?bq%lg?rlrr%?dlpag oF c?erellv%bﬁ§ (t,)e%ﬁegec? go thle treﬁnflw
chemittMke £ ER taclbnCaB eQfied 68 fo.mEAIBaht Bedfded WhBe ethdred foltBe
linker is cleaved by a tunor-cell or
particleg néasiatigly INrgagenisiaaflied reagtion exnslitions prrduep {hersiuetsdl diyersity,
whlchtllg%eq{azlgﬂarlg_gpeacﬁ 1B9a§§d dr ug ' s t hen free to diff use
and induce “cyt o OXIT activities. In an alternative
ePhadeingnthesit bé"aiall) mdeall@aved ofiganert dthdr mglebulgawdight of

200- {f0 g <Lt SR S oo eRBmEle SR Gt d

QuimiBY7(?isng (19790) f REce%ﬁ{j‘ MR RanrPdildIRE thELlid Pha GBRPEEt&Epdralle]

a tunor cell
(also referred to as comb1nator1a1 ) synthesis of eleven benzodiazepine analogs along with
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cancer cell antigen which is on the surface of the
tunor cell or cancer cell, or a tunor cell or cancer

W@ eloB/1e3093 gen which is an extracel | ul ar matri XPEF/OS2081054362
associated with the tunor o8l |l or cancer cell. The
Il igand can be designed specifically for a particular
tunor . c cancer cel

some BEREIERS: 4P BERTURAn A o M BA NElPWEE RFgp g B S. Pa.

No. 5 ‘2@9 she ahberedievad: Jl&b@osﬁﬁ%f‘iﬁrﬂfel Ly @A of small molecules may be
epr esentative exarrp es of precancer ous condi tions

foundtim&L.S.rRay. | Mo 55354494§t3e7£hlb§0atehtedlscd@f’«¢ﬁ d@mae%ﬂel pynthasibenf botween 4
and 4636 EmPRinds iThsh or bies TR APy S BSh B P By o anpdiss

organitlsyR@kHOStrat@Géd (ol dévcl‘l@ﬁ ﬂbl@%b}_&lde&lﬁ)frér[ﬁs %yﬁth@dlﬁddtdsﬁmg HleERep
papi | | omavi ruses, |eu oplakla (é%hen pl anus

procepgnama polimss sepporREdcage at af e (rampres! 16 26%%@625(1894))

t . S

e e L P e
immuﬁmﬁfg,atep!cﬁl&mab@dlésam&&fe prépanghaivg, thd llbﬁkﬁGDanblﬁcQaﬂts a

cancer, ovarian cancer, testicular cancer, CNS cancer,
Startmgmt aeéﬁélés thedngthags desaribedrhersgiincr eat i ¢ cancer,

stomach cancer, oral cancer, nasal cancer, cervica

cancer and Ieukenias. It mAII be readily apparent to
KITSt he ordinarily skilled artisan that the particular

I and or cleagable substrate used in the conjugate

agpthet agesh RURFSPOh Hveption %FPEj’éiF%k%‘é’n&F‘E}ag Opg Ot gre of the
comp&ﬁ’H@T@ or by 1dn‘§ Penel ih G B aWll UftedcRRs @erlﬂm 1Re £ nd or
nbodi ment, the present invention provi es a net
cornpckaltllcbn ng aa ee;eﬂnplarwmbommo thei mv:dnu(de Qrcafddns rikdt fer pmguga@ng a
linkertogﬁecigl:\fflzetﬁ?o% t% aﬂ? Fc.?r rg(g e%ﬂ% gﬂ% ofé}? Inc ui%ie% 81? ;:/}}1(5 Qiections for
attach@ishadlinkdttte atphRicERAPAIABNA] Ere T THe Kitth@alt®) of alt&HRfiReY,
bearing the cell. In a further exenplary enbodi nment,
includeipae g8 moRe 8f ¢ axtpionicalr L aargsting ageal @ dsfectblsglabgieand
pharn&r ﬁ/&cgl s%it%er E xfﬂéaf{ ngl %gqi&_chtl&e &ﬁlt!l rrlﬁgr%ng to tléﬁhglﬁ/ one or
more tfﬂl &t abd, fihe, lgp’tﬂé’lytdﬂ ,syrtul[@ rGeher fofmgs ﬁwtkﬁlts afilltbh@ppebit to those
shoul d be at |east. 10%]ess than the rate of growth
of skil} d e @rtndiarg withinithepropprEthease)t inY¢ikiopat e of growt h
will be retarded at |east 20% 30% 40% 50% 60%
70% 80% 90% or conpletely stopped. Effective
PURIBIEAJIONO Phar maceutical conpositions suitable for
use with the present .i nvention include oSiti
WREPE R S SEPROCST irgh BN FrSeRDAY BT i 2 medfod for
1solat1tng %Hﬁ(ﬂ@é—ﬂlﬂt&ﬁi‘glﬁb’fo?fafh%%d YRo@RR the inveion, WhichbiAdWE Maand X*.
fective to achieve its intended purpose. The actua
The rraﬂmqlmref@faﬂ)écmmmmﬁ@ rcontactizg a ¢adlylan mrm@rﬂtlonahat@mﬂwels the target
with a%é&%?og)]‘ﬂri’zle cgﬁlpo%l%(fql gherfﬂ} flégfn%gnd Iot}%é?ueﬁ% be%\lgfr:]& tHa ?f?ctePtﬁr %nd the
immobllie€ éfpa lmutles of those skilled in the art,
e§§e0|al in 25 light of the detailed dlsclosure
@FWOtOIXé}“r ofdthy invsRRILTN Recgunqbilézgdiparagiaflinitynwpport by any art-
recog{)fg?({ ARGH Jle)flvgfgf ﬁ{é KoL %o ﬁzed H{F% (‘}‘ﬂel of more of the
ern1ne ron1c cu ture assays. Targe asnma
linkere ofithe b veatiomns wi || be those concentrations of active

conpound(s) that are capable of inhibitiagn cel
Ollrgrgqt\;ipgli S) exemplary embodfr)llent the {nventpon provides an afflngy purification

matrix.
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In preferred enbodi nents, the cellular activity is at
| east 25% i nhi bited. Target plasma 30 concentrations
wW@R008a036v conpound(s) that are capabl e of | ndRCT/HR088/054362

| east about 50% 75% or &¥en 90% or hi gher

i nhibition of cellular activity are presently

preferre centa i nhi bition ] 1 ul ar

a&?‘? Wfli}’%] A t@%’é‘eﬁ‘&ﬂn&ﬂf %Bléﬂn%é CHBH i} RN {Y %{ﬁ% §8¢ phigore
afflmt‘?fﬂslﬁf&ﬁz[tb ?«‘aﬁlﬂﬁ%@hﬁf@e% 0 %&flﬂi@ﬁ@%mg@éalﬂﬁg QQ%IM@ @ﬁlClez@ isolation

asrma drug concentration achi eved, and
of 8pedms a@cél asdnolbg\mddp@ﬂs«né@s Q;mmqiigncns by lbliming rtlesr ltegogmtlon sites for
eve t he d sired h|b tion
corai SPHPO R A TR HRCRIE L PR BeieE AT Ty bt e Betdture i

replet@ RN §c1éQ nond Erap Rk, AHATBASKsGAthe albgeet bﬁ‘afﬁﬂt? emoﬂﬁdogga;qm
ani mal nodels. For exanple, a dose for humans can

including yagh AeRieh as5ifipitnelnp @Y@LEPEY FeRICHS| Hessbakies mamherpAigands and
their ﬂ&g;zatratﬁb%saﬁlGﬁ%?m ﬁgslﬁc gllhgopﬁagef Je?e%%ﬁc\églﬂcﬂldg%]o@?éréw m?hods

Enzyn(i‘(ﬂ] 182! as7 Wmiolsb)ob |Eﬁﬁmamd3axéﬁgts7tﬂ meo Qb@(m@%gﬂuangmr ds
wnwar ds bed. above. A therapeut. cal

Ch’”"’@@’f’é’cf‘?% e43do@9e(18§%> éﬂ’gaflaaéloaé?tf@fl%ﬁmrédoymeﬁﬁlsnhéﬁﬁwr%staéﬁmty
I r

crorklpryBARRUIRALE Y S3STSUMAR LR A DAL 4012

(HﬁSheN&ﬂﬂm&@eﬂh@méﬁﬂhmﬂ Bb: 5@4%1(M§5thHM@ﬂkﬁbllnIPRaﬂﬂfﬁGH

T AR R I SR e
Work$ 1 T8Bhn o2t Brofdf Sep. ?mBWBﬁ;oB?@z%%aoﬁraEﬁ&adﬁ%h &qﬁberg (ed.), 422-

descri bed above and ot her nmet hods as are well-known in
35; (1PR® “dftinity chveatogirapthiyref eheynesapablinirny Céeomcmbgrt Haoc. Int. Symp.

25385y RPN PR L kot Rrdbar s REREGRCan R Bprgi: Dean

et al. (&1) erers§Lﬁmeesdi oRrRe Uk IMdl (1980t e sbf sRar nl thelh@have ample
I mportance. In such instances, the conmpound i s

guidangerin deselepibg pasicalar pigingx hiovatesrapiic exthods peliziag thepeaterials of
Q%h area effective to achieve the intended result.
or use in the prophylaxis and/or treatnent of
dilis @egessetitrhethed, dfitniabetos maloge@hlcuhatia oPhrying chemical structures
proliferation,_ a circulating concentratlon of
can bf‘aw A5 SYRICEY: EehPOmie: deargisoRals gndaassinksd sgarosg geds are useful

as sup%{)ﬁ_frﬁz[téﬁags b\%atu Or O?gd%ggﬁlc%tr&kgs Megﬁ'egbgwﬁlgqfe%rd'f %gns emﬁc

at 1 ent oses mnlrstration o oun
bindirrgeidtlhélbsdflﬂ emppomt,s ingylec &drlexamplangmntibtledrpateqliss :{_CH@D U%}ds

cellul(%s% /pgbo sopo %@Hgdegga% bﬁ% 9’3%@;@%%%& 539%1 abo ;;rof]h? depgtran

andelﬁplgglto@@mqrg/day to about 500 ng/day. Stated 25 in
ternms Of patient body weight, typical dosages range

from about O 01 to about 150 ny/ kg/day, nore typically
. 0 ,Epg/kg/day, and nost

the in

about 10 ny/ kg/day, , for

eX@ﬁﬂHl@orﬁtor{Eé K@hp@s}(tl&fs afd BeMsk@tEd Ay scribBd aboveeas tpré&effEinvention
enbodi nent s, Eatlent doses that retard or inhibit

also prqiidss ag]u@meho mgtheds that ¢as) lzyemﬁualggd ptilizipg the qpgpounds and

con IR 05 RSP ERE o G g g
inventia inkiydetayiling beigbib{tingfthe giowgh boraptita@Bnaif attiodedlig)r cahcer
cell, t;egtelng 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,
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drug or a drug conjugate, such as an anti body-drug
conjugate. Preferably, the drug or drug conjugate
wWQe@atbBesd t he tunor when admini stered in the BEI/U§2008/054362
dosage anmount over a periodo of at |east five days. In
at | east sonme enbodi nents, the tunor is a human-type
tunor in a WD 2008/ 101’36 3 PCT/ US2008/ 054362 73 SCI D
preve%@nc%prgﬁelg%ﬁ]bq multy atign) qf 3 fol] that exprepsgs an auto-immune
antibog%lgreagtﬁgqﬁléﬁ%l&ﬁl\ﬁﬁé bR, {HdPRvehBRO B frfeERUIBREAWN These
. For other nodes of adm nistration, dosage anount
methogln @f set eomylse edminisera) tusmemlmalrsdﬂvammlamaﬂ or phompalé need
| as l evel s of .the adm ni st.ered conpo ffet ve
thered? g 2 TR i b de erhi SHAG: GRPRE PSS ah Enzyme i
separdt€1gati@chistERl s6XRRI Rcomés NRCIABD AthTRNMumR of AR ¢sl
according to the invention can be adm nistered in
r dhadiugeligandicgnjueyp cemplextof ghescusignt inensiontis yeesulfey treating, for
exam@%}%ag@g% %{t&%{ﬂé%n%&ésueﬁé 0 eﬁg&srﬂg:{/eg%et ]i%zalﬁlrag ﬁ t@omPosnlons and
methoglh ff@atdatigg aoMebY padviding a aﬁllﬁjectt(nhd.l&ﬁn}aa sit®@sin ﬁﬁ)ﬁﬁlllﬂmbutlcally
adm ni stration reginmen. This w provi de a
acceptah@rraﬁwf i ety %QIPWCQW%FHX %ffe&&ﬁﬁéwgumaqf é Cmpﬁmflﬂ% of the present
10 the individual's disease. Uilizing
provi ded herein, an effective
t IThc apeertt iicventieatsipanicutaelyi uveful faahe beatmbmmfe:dnwn iandh for the

n n I n
oes . not Ug?l se subtatla tOX|C|t¥qlad

i pr Gy BOUPYE! B G5l O FHECHGI GR T g Ger or
preca&%?ﬂm%t)ﬁ(ﬁh@lq iRdtuddieviras hoQithitdd Bad teitr; md@i@siPlARRY BBease or

should invol've the careful choice of active conpound
disordgy clrganséraned |bmglnf:<aﬁtqﬂ|eé celligroveB, @ompdieattd popmve@ted bg

adm%ﬁﬁreag'gﬂ\é}ée é‘i%g \ég e? 636% oé@v:tﬁ,ugrgnt %gg t&nf e’gl?e c¢omplex delivers the
drug tBra&hi@br edl csmﬁﬁc@fceﬁidm ni stration and the tOXI city
profile of the selected agent. The conp

c dhpesstmbashimertriyings dygrdigand ‘N@mﬁ?ﬁ éhfehgarier%f%}y bipgs to or
assoc ﬁ:r t\xnﬁlra canl:&%rucse'il ?ta%gl? Y célpgssgé (t? etnh aﬁec%l?s o?\ﬁ’ ltose
lﬁl 0 us % F

exa es are ered to | at e
proxnhityr’td the h@anﬂ ahendhdlg icoy Bhtakemnup 2BideXAVRLES] (M?ctaﬁdfdrabll dirdugh,
Met hods In the exanpl es bel ow, unless otherw se

for eXéma{ee@Ceﬁt@ﬁﬁ@ﬂafe@re@éO%}ﬁ%SI@ e Antigencfag be @lached (e ggmor cell or
cance£ 91]? OIQ)g.ﬁ rb@tdh ?Qéa 0 aﬁf ﬁﬁ{r H ﬁ@teﬂ% fséélatre@ Wi?hQEe gjgltﬁr %?181 OIé %ancer

enmper at ure y a range o froma
cell. (mceewsaximhat:clb mheoﬁn@o h&ﬂﬂﬂtVed\IbS agamor-ed] @utanusicel-aasociated

protea%g%alg% qeﬁv{gg%lgé f d T Cg?lg.[) S u r ( : t)égf'f%sé aaX induce

cytotdxit€acki@HIeS &n aﬁfaltéﬁﬁﬁtfé &H@od’i@éntt Mfé'(ﬁ'ﬁ’é 1s)€:léca9éd 2¥RANOYrubltgand
and reaction times are provided for illustration

complgn loytsideghe tqmgarggll pt sangeiecalln aast ﬁ]g@in@jsubgqqygmd;y penetrates the cell.

i bit N
s ey REpEEblR BT AP RS calh S SR oL i or
cancef &l zfrﬁigbﬂwlh[lﬁl i€ Oﬂ‘tfl&:ﬂ%ti@wd)f tBO nahdareui lo@t:iuﬁﬁﬁce'il er ahfsor cell or
used: nmp (nelting point), L (liter(s)),

cancey gfl} antigen grhich is Wtrae{:ﬂmlpq qn%;xdgyteugasgmagﬁ% yithglge tumor cell or
canceIE: Eérlérm OI%EE% ﬁ@&@d&@n@h’ gﬁ&lfieah‘&fm Igelrhaﬂﬁrqumor cell or cancer cell

type. Therefore, the type of tumors or cancers that can be effectively treated can be altered

ll’lVCl’lﬁ E‘E gac hi@‘{] gs

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
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mass spectronetry) and h (hours). WD 2008/ 103693
PCT/ US2008/ 054362 74 1H NMR spectra were neasured on
w@204anomm Mercury 300 MHz spectroneter and WeP@&I/US2008/054362
consistent with the assignétd structures. Cheni cal
shifts were reported in parts per mllion (ppm
d fromtetragﬂet IsHane El ectro

downf. el ay, ness
polypg Je(ipif ge%’ﬁ& P “rﬁarﬁéarﬂilnl?{nﬁ”ﬁ‘é‘?s %E’%%I}@alﬂéi lyghsp
planuym%@rpg(m@ég@&er El emental anal yses were perforned
by 5 Robertson Mcrolit Laboratories, Mudison, NJ.

SRepiesengaivefesnmpleashcarieeis e togers iy nwae Eargetth by khe conjugates

) r e nesh Rever e Phase an

inchuflf 815ud AR S Bihrcapcel b G085 pR Bt F bR Sy

melanddfl, biesdt lcHiRAtovatiimcac N eRAMENAnt&N@NS dahder, 18 )cadd®, kidney
mmx 4.6 mmcolum or a Varian Mcrosorb-MW 0.1 m

cancecpmcr%@ GRATSE. $OBaGhsagetrupigl camcel, aesal eacer, 6¢rvicahganggrrpnd

[ j f -0 f
ke, 04 AL PSR 0 bSBIARML G D
ligandnértdieadeible slibsoratenysedih tht c2ijdgate chilibd eosén s tAdYlit targets the drug
anmonium formate + 20% acetonitrile or 0.1%

to the tymey tixspgtocket treatedovigh ths die®t onitrile; buffer B, 20 mv
: Wérﬂﬂ&&%ﬁahﬁ J’fcsggg/ﬂﬁ&ﬁkﬂgirwlﬁésea REh8d LY PUS1. The

uoroacetic Revers phase preparative HPLC
methqdeineluqlmraﬁnnmetdrmgl tathvaell amafpoBtada c@ifpoimbof theremientidit h
soifcfg! ElptE B 516‘%6%???@%% SR 1° HISHEN Oy AR ged 0
subjec@MEarlﬂg the @% a FHRREs @ eiﬂ@[)dlrﬂé%{\l the BlmihHratidl f!«‘_ef\/es to
20 FtiBr overnlgtVO< N ~O 64% 1 69%2 H O

retardmtﬂmhﬁ gl@W&h pPa tupaiyr Chat NecDilesg 4411, (p-gQithecceiqaaibg a/tumor cell).

ror o G A BOPBf o lf LLLAlH s
10% 1864hdM ch©rie 62%2)0/ b@ore{ adthihVBratide? Q&RBferatti el Hire &1l Zbwitewill be
0O

N DMVF 32% 6 7 65%
retarded at least 20%, 30%, 40%, 50% 60%, 70%, 80%, 90%, or completely stopped.

Effective Dosages

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, inter alia, on the condition being treated. Determination
of an effective amount is well within the capabilities of those skilled in the art, especially in
light of the detailed disclosure herein.

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
concentrations of active compound(s) that are capable of inducing at least about 50%, 75%,
or even 90% or higher inhibition of cellular activity are presently preferred. The percentage

of inhibition of cellular activity in the patient can be monitored to assess the appropriateness
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0 2N phosgene 0 C~// NON N O CH2C12/ TFA NO2 N NH in OH
toluene, N2 I "NC zz N "0 8 98%OLj 9 92%0O
W22008003683 2008/ 103693 PCT/ US2008/ 054362 75 H2ZMCTDUR2008/054362
DVAP (2 equiv.), HNIf O 7WH NH DIEA (1 equiv.), 10%
DI\/F in THE, 65C DMF, thiophenol, 1O H 10 days O HO

of theg)}a%rna( Cé)(inc{g;t)rat%%ch@eq ap(} g‘{: ul \éﬁ%m%d]ﬁslgd gﬁga@ or
downwNdR RO sIENR t%hésﬂe%ﬁéﬂégﬁlﬁ%e &f ihhibfelon, 0 CH2CI 2 yI 1~ H 2)
18, DVAP, 1A A HN ~NH CHZClZ ~ON N | ~NxO\
| ANy well k@pwn @ OeMrt\ therapeic@llytfpetivie apno@ntsfoQugy in @umans can
BOP, DIVE,

also b% %ﬁe%r%jln";?f %F%garl@'ﬁﬂ r\_noc_ie:%. I\}:‘l(ﬁ %{E@/@ & a %2?. fz } hu%l@lg/so ﬁgln(%e f(')_{nglated
to achieve a@lulatifg EodceMratidn\tht hhéd b&&N¥Ond fdbe effective in animals. The
dosage in humans can be adjusted by monitoring cellular inhibition and adjusting the dosage
upwards or downwards, as described above.

A therapeutically effective dose can also be determined from human data for
compounds which are known to exhibit similar pharmacological activities. The applied dose
can be adjusted based on the relative bioavailability and potency of the administered
compound as compared with the known compound.

Adjusting the dose to achieve maximal efficacy in humans based on the methods
described above and other methods as are well-known in the art is well within the capabilities
of the ordinarily skilled artisan.

In the case of local administration, the systemic circulating concentration of
administered compound will not be of particular importance. In such instances, the
compound is administered so as to achieve a concentration at the local area effective to
achieve the intended result.

For use in the prophylaxis and/or treatment of diseases related to abnormal cellular
proliferation, a circulating concentration of administered compound of about 0.001 uM to 20
UM is preferred, with about 0.01 uM to 5 uM being preferred.

Patient doses for oral administration of the compounds described herein, typically
range from about 1 mg/day to about 10,000 mg/day, more typically from about 10 mg/day to
about 1,000 mg/day, and most typically from about 50 mg/day to about 500 mg/day. Stated
in terms of patient body weight, typical dosages range from about 0.01 to about 150
mg/kg/day, more typically from about 0.1 to about 15 mg/kg/day, and most typically from
about 1 to about 10 mg/kg/day, , for example 5 mg/kg/day or 3 mg/kg/day.

In at least some embodiments, patient doses that retard or inhibit tumor growth can be
1 umol/kg/day or less. For example, the patient doses can be 0.9, 0.6, 0.5, 0.45, 0.3, 0.2,
0.15, 0.1, 0.05, 0.03, 0.01, or 0.005 umol/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
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1) Piperidinein DM O I \ r-C 2) GWBS, D EA 10%
~~~DWinCHRC2O0HO1HO NxII N- NN I Nxp\
WOR2008003693 750 HH O\ | ON | ODI N 0O\ RGI/US2008/054362

Synt hesis of Conmpound 1 5 7% a sol ution of
2- bronoet hyl am ne brom de (5 g, 24.4 mmole) in DV (50

SCID rﬂ’f%‘\s%) g g:g%g&]g,: tlhe %Eﬁ]g lx%ql et h n% g%&%%gﬁD m%e iavallable from

Tacoﬂm&bant"é% Niyyt ure thus obt ained was stirred at room
tenperature for 2 hours. The reaction mxture was

cbacether mpéa dadmithgratiosi dhsegavasoynt aind ingel viycah bagijusted

i GIBIP o RAFER Y 5 o5 6% M Eun el Sums el e
partic@i@r é‘llihlékll lindiéatidn beﬂq@ tﬁﬁf’@i F%He%lé @@ﬂ@émﬁo(ﬁrﬂéﬂt @RSmpound

2H) , 61 (bs, 12 (s, 6 (m
accor@yg]tcn@lﬁ |1%Ve@flowmbﬁﬁd@n218tpéedam§ tmhzs ﬁlg@fcoefﬁ'ﬁ%t}ﬁl@ﬁ multiple

times E)gl‘ . %ét’e;l‘%g%@é,%ﬁhe)f %;ﬂ%e ﬁ%]_ll P%Otg %ﬁ&mﬁé{&y A capgﬁeéfq{nd of the

invenfi@i ﬁ&ﬁlhuﬁalceaﬁemcérﬁraﬁengand&S 19 a M freguean dldmibstration
pot assi umiodide (2.59. g, 15.59 mmole). The m xture
feglm?% ubhiy WIAPFPeVédWa@egaPWtFereglﬂenltb@es BmENKate Withehe severity of
the indi Offisbixt ure was concentrated and the residue was
elnplﬁlrl %1 (glll{)gy flash chromatography on silica gel wth
elhyizingab¢ eheihgsxqaneded BRér8in, aiseffrcaicie evtrafieotigire@ment regimen

can beocglggé)eginﬁydhlgﬁﬁigéflaog Sgul(slg S @%nﬂaﬁtoglg%% Izﬁld %a)lls\l g{;lrég)?%:%)ive%o treat
the cli:(hgl)al sig*nﬁgmg Hbm%ﬁ'&)tﬁate% BIySthé ﬂllrtll‘ﬁi}lr pgtﬁ)%tl TR p%@l%%h&gd involve
the caggal c(hmeewcfbmm ceypogadby wmerlng\zﬁa@@@ 810860mPouNd potency:

relatlvecf?/ L\%ﬁ%bogé ? la% g/6\§f§¥ ¢ ﬁreeéencg a% %ﬁy&r}dagﬁgse side effects,
preferid hagh @H’ﬁdﬂﬁm@@ﬂ[&%'d tﬁe;’@&lcﬁ@)proﬂﬂe ofEenarReled @3éht)
was pl aced under hydrogen atnospheric pressure at room

t dhpepapeysls, comppisions sid mathppsef the peasent dnygator ajerfpdher

111ustr?ttef1 d(%[@ dﬁ[ Q{‘%ﬂrfgllgvg r Tﬁes%%%r?gleggr% (ﬂ?e%(?tgl {14 ryé(?ezgutt not to

e reaction mx Wwas concen
hmltuﬂéylaﬁﬁedm:elgmne Conpound 3 as an oil (2.1 g, 98%. 1H
NVR (CD30CD) 8 0.94 (m 6H), 1.47 (s, 9H), 1.63 (bs,
2H), 1.90 (m 1H), 2.47 (m 1H), 2.73 (m 2H). 10

Synt hesi s of Conpound 4 pEgisut i on of Conpound 3
(2.1 g, 9.72 mole) in lgﬁﬂﬂoronet hane (30 nL) was

Materddddesd MevhodISu
( 9- Fl uo I nmet rbonyl oxy)succi ni m de
ol iRl <

o SRR R Ao HIBHbR AR i dedees
Celsit(PCY: 8Ferh@nsando Hﬁ&le@bupa@ rodii®r Ainbledf RmPRMture (typically a range of
from about 18-25 °C; evaporation of solvent was carried out using a rotary evaporator under
reduced pressure (typically, 4.5-30 mmHg) with a bath temperature of up to 60 °C; the course
of reactions was typically followed by TLC and reaction 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
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).
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concentrated to dryness and then the residue was

purified by flash chromat ography on silica 15 gel with
waoesseicehl or onet hane, foll owed by 0.5% net hanedT/U82008/054362

di chl oronmet hane and finally4 1% nethanol in

di chl or onet hane as gradi ent to give Conpound 4 as

dﬂ—[%@ﬂ%ss%igtliahw%@ m 3 red fn 512 %rgn%%fwﬁygw%quﬁometer and
were gbknl)%ﬂteﬁmlth%l@ asgléﬁlé@stfd&ur%é'b Che’ébngaa sflﬂlbs vae!ﬂ% re I“tgdl'l 7;58rts per

milliofgppraHiQWi1edd froth te@nethylSivs. (EE@]U)O 813@3 nQaMi- H;eptm Wrel-l)ecorded on

reog B P NN 20 S8 UMD S e o,

Rober3¥al Micrdlit LaBéiagied NhdiEeH) §HWaiIRfa deBfok flah clifbinaW$aphy was E.
bubbl ed HCl1 gas for 5 min. The reaction m xture was

Merclsgrage é?eB0a400311@hé>vB¢Yﬁrwhq'Sﬁ annlytizl Hke Criva ﬁﬂr@rmacé on either a HP
1100 %@agggrqztlnr ﬁl‘gg%rb? 1ns¥|nglseﬁt t gnocr:noe Olftuna \kllintl ﬁf fgl(b) 150 mm x

Was USG I n nex
4.6 mﬁlonthHﬁﬁ oPHNiafih€ Ml&l@ﬁbrbll\bﬂ’v%um%abogn& x04'r6 Qrgn cSlfinn. A flow
4 (d, 3H, 2.32 (m 1H), 3.18 (m 2H), 3.46 (m
rate oQH)rnL/@,ug@as( dqth ﬂtaplqr afgradieritmf 0%—90 SWe Jbgff@r@ oR¢f) 15 mjhu@ or 10%

o 10QeE @ gty Mool i deycioh By 2508 s 120

ammoaH @dirﬁﬂlt& 0% ce@hittile 001f % trifluoroacetic acid in acetonitrile; buffer B,
N- net hyl -1, 2- phenyl enediamine (2 m, 17.6 mole) in

20 mMHElr(quBumLfyrmaxm SRfdeagtamitrileedit Q. bataghenus diibegiaacetic 3cidp Reverse

oGBS S s R NS B oot

Delta PERPS it G 1B 3D0ahmi gN8 mmkelusdl. vent was removed and t he
resi due was purified by flash chromatography on

silica gel with 30% ethyl acetate in hexanes as
EX qllfnt to give Conpound 6 as colorless oil (1.12 g,
1H NVR (CDC13) 8 1.46 (bs 9H), 3.15 (s 3H),
3. 73 (Qecnzlgl';n)formgle75 (d 2H) el, Sy heSI S
HEr, m@modm DEATO a JJLl an,sof K'I{K\rgolﬁdo k /\,N\)L K
3. 05 nmol €, I 1 dic rorrﬁthane (30 .0) vver ded ~_
2-ni tr ober’Z&nesul fonyl chlori'de (811 ny, 3. 66 nol e)
and diisopropylethylamne (796 L, 4.57 mml e) at OC.

ture t ai nedf ustirreg Oat room 9
%umzé%géiﬁg% '2@%5 i erﬁ)vga\”a Q)<e
reé®d due was purified by fle?:l/sh chr onat
silica gel with 10% ethyl acetate in hexanes as
grggli ent to gkye GmrpoHng 7 as yellow solid (1.17 g,
THRBOAR/D), 31H N 8ol AQu ks, 9H), 2.47 and 2.61

(2hks, 3H), 7. bd HlH)/\7 27, (m 2H), 7.56-7.92 (m
5H). 15 Synth of Compound 8 To a solution of
Conmpound 7 (326 ng, 0.8 mmmole) in DVF (5 nL) were
added o k o
<~ No, <
P QLG g
6 94% o/"\o 7 65%
(o] (o]
NO, \NJLO)< CH,CIL,/TFA N02 zuggﬁlsegneer:e NO, ~ JL

&%
N

CH,Cl, '|1 N™ “cl
—_— @ i .
0, // S3
3 °© 8 5% o 92% {)’\0@
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carbonate potassium (164 ng, 1.19 mmole) and net hyl

iodide (148 L, 2.39 mmple). The m xture thus obtai ned
woR®sae3esy ed at room tenperature overni ght. ThRCEHUB20081054362

was renmoved and the residag was purified by flash

chromat ography on silica gel with 10%ethyl acetate in

20 hexanes as gradl ent to gi y,% (;orrpound 8 as yel |l ow

sol i d* (370 , oMaB v, 1H NI\/R 8 1. 35 and 1.52
(2s, , 3 16?%23‘*“&3@ W;g 3 26 and_ 3. 29 orAophen,
iH)oa H9 3 ’ days O G K,CO3
70%?% .\T Al quiby C Eﬁl +60 ( MPK) .
Synt(,ng,s;s of Conp@und 9 25 To a soI UU of ,Compound 8

(355 ng, 0.85 nmole) in dichloronethane (5 nL) was
ddegetrifluoroacetic acid (5 at room tenperature.
:EEWeactl on m xt urewegese stirred sor 30 mn thegI

i tioned betweertheﬂ}yl jdega (100 m.) A -

@EE SPTHUM arwon! um te (2Q N The B
"ot g&n %;y'e@was washed W|th bre n @f‘ﬁf ‘/\'r
over Na2SOX4>apd concentrated to give ree arr? ne 13
(Conpound 9) as a white sehid (270 ng, 30 98%.'H NMR
(CDC13) 8 2.68 (s, 3H), 3 30k (s, 3H) 6.56 (m 2H),

61 88udm 1 7.2@( i 7.48 (m F'57 (m

PE8%5"7. 65 ( monzgq %ﬁas PCTL / 054362
7859y Nt hesi s Coffpound "1 nﬁl on gt b/\m‘d

9 (270 ngy, O. mol e) in dichlore ane (16 ) wase
added 2N phosgene in tol u.g.\r/e, (440 L, 2.5 mvole) at 0C.

The m xture was stirred fonw30 mn ang concentrat ed
Hehps iy ess t gogi ye Corrpou d 10 as whi t‘f'd (297,

9FHRhi ch %A)Lu step \WIJLt @ further
PUEskfi cation. i H N’INR LQ@CJ:B ﬁ@j@%‘s“}lﬂ)
3.34 and 3.44 (2s, 3H), 698(mol 25

2H), 7.45 (m 1H), 7.55-7.80 (m 4H); LC—I\/IS (ESI) 384

(MrH+), 407 (MtNa+), 422 (M+K). Synthesis of Conpound
Synthddis d0Cdmpaurgidl uti on of Conpound 10 (120 ng, O0.31

l e %
s oltion sy 2- st («1@%)% g/f':m%@g g A(@mmre)) in DMEF (50 mL) was
added( Jﬁys%@w ihéﬁl]}lg he rsyhﬁmmscg) m)l=nc9e<)0ar§r BBl HeRpRatb A mareY 1 £48 mL,

ar banat e,
24.4 mranem rTélBhyubcam mlopwhtainerdeweﬂ elrmgi atQo6@ tampérgjurafar 2 hours. The
e.nm xture

reactfi Bl G VBT 1 B 0 G5ty R af e chaafiphy on

silica ?@1 WahtetM@Sacd@td/RABNAA 38 tast $18dib RSio0sie \Wenpduhd fli £dad¥il (4 g,
| ash chromat ography on silica gel wth 5% nethanol

64%) i 'Hl NMFh[@PChed RadebasHyr 261 €t 2Hd i de. Bdngder(eh, St as
a solid (90 ng, 40%. iH NWR (CD30D) 81.43 (bs, 9H),
1.56-1.70 (m 3H), 1.79 (m 1H), 3.06-3.27 (m 8H),
svmhgmlgfc&@%u@@ 5. 04 and 5 17 (2bs 2H) , 6 89 and 6 95
1H), 7.15-7.26 (m 37-7.72 8H), 7.80
r'ﬂo a §qfution e nyreyl 17@934(Ml|=’4+%9 mJif@ie)( Nahu)e te?r6t7uty1 ester (3.27

g, 15. gMnmqole) 19 D%}ﬁﬁt(gﬁ %1L5) was a@g&p Ig)outassmm carbonate (5.39 g, 38.97 mmole) and

potassium iodide (2.59 g, 15.59 mmole). The mixture thus obtained was stirred at 100°C

overnight. The reaction mixture was concentrated and the residue was purified by flash
chromatography on silica gel with ethyl acetate/hexanes (2/8) as gradient to give Compound
2 as an oil (3.12 g, 69%). "H NMR (CDCl) 8 0.92 (m, 6H), 1.46 (s, 9H), 1.86 (m, 1H), 2.53
(m, 1H), 2.80 (m, 2H), 3.18 (m, 1H), 3.31 (m, 1H), 5.10 (s, 2H), 5.25 (bs, 1H), 7.36 (m, 5H);
LC-MS (ESI) 296 (M+H-rbutyl), 352 (M+H").
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To a solution of Conmpound 11 (84 ng, 0.11 mmole) in
DMF (2 nml) were added potassium carbonate (48 ng,
w@2®8/10a%03 €) and t hi ophenol (60 L, 0.55 nmol e) PCTHg82008/054362

m xture thus obtained was76tirred at roomtenperature

for 2 hours. The solvent was renoved and the 25

residue was purified by flash chromat ography on silica

gel with 5% nethanol in dichloronmethane as gradi ent
Svntht Qs 8f ¢&m| oynd 12 as a solid (55 ng, 87%. iH NMR

(bs, 9H), 1.56-1.70 (m 3H), 1.78 (m

14 soh;ztlomof(qétsmp@Hﬂ 2 3.95; 3.720nthede) Bk palladiuby oflsharce#)(200 mg)

in metfaS 807t wigft e PP ica oy T emperature.

The ntiMbk9 thud GbEYMHANRE! Sirfd £eaBPRUBpdRUTE f& B abkk] PRe PAlladium was
Conpound 12 (65 ng, 0.12 nmole) in dichloronethane (3

filtrated ndathe reasgig anizNIHHES g@?ﬁénﬁrﬁe@ & deness(tegive Cogpagd 3 as an oil

.1 5845 55RO Sy IS ey Detobd) 178 B OHE (61 B 100 an e,

2.47 (};hqp{)tjmg thXIHly. € was concentrat ed to dryness to give
an oil (72 nmg, 100% which was used in next step

wi thout further purification. To a solution of the oil
ol e) in 5% N-net hyl pyrrolidone in
Synth Slg HOhe 41e (1 nm) were added Conpound 18 (see
Eﬂal’mkcﬂuti?orbd Ovhpdutlal IR, 1%5 @@2 15nﬁ1ﬁ)|1§)1103h[uiomethane (30 mL) was
met hyl am nopyri di ne 0. 18 mmo

. Th
addedn%blaa@%f?%l {NUS-Haran @st%gcag@qrwmwmlé@w 1@ & 3?7& gmole) at
o°C. Ot %&'&h{: &H? o%?iu\{e?f“wa\é"a&mee‘éa?o‘%r ?Hﬁﬂlé@%g dote AR AHGure was

was puri sem - preparative to give
concemﬁfﬁ@tmdryhassae&ldaherﬁtﬂe rés’ﬁ&ld@as poHied H}l'ﬂMﬂFkhrcﬁlﬁﬂBglabhy on silica

2 (bs, -1. 80 4H), 2.97 (bs, 6H)
gel wgh i@O’@ (13@11 qshmeyl}q)ne fgllgvyeté Bg O Sﬂq)methagloggl élﬁgloroglgthane and finally

1% ool o4y Wyl P2 ey Saps s

60%)(1IHFNMR ((E%ﬁs)(a\/ﬂ\laﬂi 3HD71314( MFBH)), 1S¥m§ HoEs), 2.28f(m, 1H), 3.14 (m,
To a solution of mz aéﬂj rrEHO.Oll
2H), M@l(@) %H]) ér@rﬂdorlblﬁref’c hahe. (19).5¢ jm Wy Taeltien, 2H), 7.40 (m, 2H),
uer indq( r € e
7.64 (. iﬁu) Z%é)ﬂ@ tg{lénl\g (ﬁsﬁ fg?)s(l\@IrHrt?e i) Mbe(g\ﬁlrﬁ) 463 MRL+Nab),
478 (Mekper at ur e for 30 m nut es Then t he mxture was
concentrated to dryness to give an oil which was used
in next step without further purification. To a
Svnth§§g gf@&%@g{ndtgwe TFA salted am ne in dichl oronethane
.5 n) were added the Conmpound 5 (5 ng, 0.012
mTpI 8e$0,1utB®rszcﬁcrmlazmﬂel A7y Imgy 4 tmicde ) idi teteattygicdwiano water (3/1, 8

mL) ‘%’?&S E?’ &%%( %l %ﬁipﬂ?ﬁg%ﬁﬂ% R Q’é6ﬁtn9€‘61 884?2‘18 overnight then
he mWRESas cHAGnfatcli4b Qir§ﬂ'é§'sst T%(/@C%ﬁﬁ’)oﬁ@dss S s RO RUmE, Q}?Wo) which

tenperature for 1 hour. e solvent was evapor at ed
was uaﬂdjmtﬂwt stes Mduheut\/\mahmurfﬁcedom)}HsNMR CRERY &tli0de(dHBHE 1.14 (d,

31, 3 Gy Ha S TB g ant 30 (Dot eRyS (I 80) (ha2 (3 g 4o(m, 260,

7.29 2}¥)H)7 3693(%,821(15“7 ézt")(m éﬂ?97 68 55bny; Bc Qs e8P 499 (MaHY), 405
(M+Na* )

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-ferr-butyldicarbonate (3.32 g, 15.2 mmole). The mixture thus obtained was
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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,
WQRY0s/173690 (bs, 2H); LC-MS (ESI), 1300 (M+rH+) .PCT/US2008/054362

Synt hesi s of Conmpound 15 Td7a sol uti on of Conpound 14

(9 ng, 0.006 mmole) in DM (0.5 nL) was added

peridine (6 L, 0.06 le) at roomte ure, The
stlrre(ﬁqt)&)%néerpﬂefétug)eo?\%rﬁglat SQZW’P? B Lgov: 1 %ﬁ,]remdue was purified
by flabie PROHALLEHHyBn slh(thoghrl Wit Y, teligy 1 'M:étﬁﬂérlﬁ‘ h@@ﬁles as gradient to give
concentrated'to dryness to give "an oil whi ch was used
Componndhéas cetoelpsswit blol gf 33% héH MR (GREL) dr.46Tds0H), 3.15 (s, 3H),

o7 R enl o Bl re e O I

(N-{y mal ei m dobut yrl oxy}succinimde ester (GVBS) (3.5
ng, 0.012 nmole) and WO 2008/ 103693 PCT/ US2008/ 054362

_th&i_depﬂmb&ethyl am ne (2 L, 0.012 nmole). The

g4 Saliot 35 2nPoRGL o Pz dhe LB ribel St bREBREEH Bo mL)

were WegldBdlr | PinfebHeMzen@ i1fonR! ePeHlaideve (BIPLC @, 0i386 mmole) and
Compound 15 as an oil (6.5 ng, 75% . 1H NMR (CD3CD) 8

diisoplop)ﬂethﬂlam'gle((ﬂ96 BH) ; 4.57. reglo(emat Q?—Q)‘ The 'ﬁg'xt(um th];Hpbtajmego)vas stirred

at roo&n&ng?)rdégre ?ﬁer‘é% 3@%%5)%11%# v&zaH)remgV 41551?5 gh,g r?%ﬁiu%pbas purified by

flash 3h1@ﬁ1afdgr f)%?)on Jili8P géfnxntgH)O% 4:&@5 a(:éthtelllﬁb hexafles3® ﬁﬂﬁ&lent to give
: 4.55 , 4.80 (m 1H),
Comppblgd 72H)/e11c67v 3«811(( 6. 172g—1)94‘%7)% NMB, (CDtHp), 6 17.49%bs7 9615, 1 #7 and 2.61

(2bs, %%i%,\,éﬁ((g% I% 1275m EEMH&% (%x%’féLE 27H?3I0 (bs. 21

H Val - Ot Bu, Benzyl chl orotornmate, DMF, KI, K2CG3,
100C, 0 HO HBr H2N S Br THF, D EA O~ N - Br
Svnthems:ef\C@m ounaNg HH 64% 1 69% 2 O FnocOsu,

DOy NS00 B4 B0 A Sl

carboﬁzﬂ‘tb Wasslﬂml(@% mgi)ﬁl[ﬂ%ﬂnﬁﬁld) mnBViethy12pdile (HATWL, DBBEAnMGNe). The
O NNDWV ON'-"'"N
mixture thus obtained was stirred at room temperature overnight. The solvent was removed

and the residue was purified by flash chromatography on silica gel with 10% ethyl acetate in
hexanes as gradient to give Compound 8 as yellow solid (370 mg, 65%). 'H NMR (CD;0D)
0 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").

Synthesis of Compound 9

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,
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, 1H), 7.65 (m, 2H).
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H=\ Oli OH59%Hp ~~ OH4 59/ 16 H2N PNPC(O Cl,

HN CH2Cl 2/ NWP, DIEA, DMAP O Hp H N~"NNHH OOO
W@ 8163690 NO2 17 15 WO 2008/ 103693 PCT/ US200B¢DBEB6R054362
81 _CI \ ,Cd 1) PNPC(O) Chmg CHzCI 2, THF, Et3N 2)

Bocpi perazine, A, HO Et3N, CH2CI2 rN ONO) \1'O uNJ
0. 0O 80%f~ O ON 018 19 H2Nf O HN __C 1)
)17 DIEA, DMF Il HO HO QI~NtiN,, K

NTY o rfifenlof l&o?lﬁ)éhﬁh bl (97 0 m! (b‘|8)f ngn@}fml\cﬁlchlorogietlﬁ%gl(@ mL) was
20 1)piperidine (5 equiv.)y in

added 2N phosgene in toluene (440 pL 2.5 mmole) at 0°C. The mixture was stirred for 30

Synth

min and concentrated to dryness to give Compound 10 as white solid (297, 92%) which was
used in next step without further purification. "H NMR (CDCl;) § 3.25 and 3.30 (2s, 3H),
3.34 and 3.44 (2s, 3H), 6.98 (m, 1H), 7.25-7.40 (m, 2H), 7.45 (m, 1H), 7.55-7.80 (m, 4H);
LC-MS (ESI) 384 (M+H"), 407 (M+Na"), 422 (M+K").

Synthesis of Compound 11

To a solution of Compound 10 (120 mg, 0.31 mmole) in solution of 10% DMF in
THF (3 mL) were added Boc-Cit-PABOH ((S)-zert-butyl 1-(4-
(hydroxymethyl)phenylamino)-1-oxo-5-ureidopentan-2-ylcarbamate, 238 mg, 0.62 mmole),
N,N-dimethylaminopyridine (76 mg, 0.62 mmole) and diisopropylethylamine (55 pL, 0.31
mmole). The mixture thus obtained was stirred at 65°C for 10 days. The solvent was
removed and the residue was purified by flash chromatography on silica gel with 5%
methanol in dichloromethane as gradient to give Compound 11 as a solid (90 mg, 40%). 'H
NMR (CDs0D) & 1.43 (bs, 9H), 1.56-1.70 (m, 3H), 1.79 (m, 1H), 3.06-3.27 (m, 8H), 4.17
(2m, 1H), 5.04 and 5.17 (2bs, 2H), 6.89 and 6.95 (2d, 1H), 7.15-7.26 (m, 2H), 7.37-7.72 (m,
8H), 7.80 (m, 1H); LC-MS (ESI) 729 (M+H"), 751 (M+Na"), 767 (M+K").

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 puL, 0.55 mmole). The mixture
thus obtained was stirred at room temperature for 2 hours. The solvent was removed and the
residue was purified by flash chromatography on silica gel with 5% methanol in
dichloromethane as gradient to give Compound 12 as a solid (55 mg, 87%). '"H NMR
(CD;0D) 6 1.44 (bs, 9H), 1.56-1.70 (m, 3H), 1.78 (m, 1H), 2.76 (bs, 3H), 3.05-3.20 (m, 5H),
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").

Synthesis 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 pL, 0.36 mmole). The mixture thus obtained was stirred
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2) MAL- PEAA-NH ester or GBS, OO0 DIEA, 10% DMF in
CHzCI2 R HHO\ Nom "~N(NONG®62-52%HHOiIi ON
WO2@8@MI3 O 0 0 O10 0 VNNR 21 0 N, 1\ = RCRES2003/¢54362

Synt hesi s of Conpound 16 Tg%a sol uti on of
Frmc Clt PABOH (2 g, 3.98 mmle) in DV (45 nL) was
eridine (5 nL) at roomtenperature, The

at 0°<r1nf9<rt brh@uf hJEle’é shea e as spngepBated to [ d5YIess {86y Bl 472 me,
A ed to dryness
o0 P TG bR BIERHIET L
c Mooaadobgioaphfy thn ol (T2 ange(]) 1M ﬂnhlo]fOO% 5% N-methylpyrrolidone in

dichioy g1 Mot HANGETS FFY PR Bt r oMl Pelow) (25 e, 0.06
mmold) &{H RNQ! Wﬁh&ﬁﬂ%nﬁ%p@’ﬁ@ﬁeeﬁﬁ ntlg 0.8 MendiE)C Thé:) MBheABus obtained
col orl ess oi | o a sol ution of
was sHErel at EAB(}drr(pgﬁltwg ov@rn@ltr{ﬁm glvénh vV vipbrate)l ang g residue was
- th 00 0. | e) 1
purifi @B S frepd Rt HBEC e i CORReti € Loor oM 4 % Ayt NMR
(CDS@Dﬂsdldzs(gprmyla!shyém ng1)( 135 (bs, 6131) BA10mDBl e, 7HNES.57 (bs, 3H),

m xture thus obtai ned was stirred at room tenperature
3.98 (borlH), kdOr4.35tre, 4id), vierit-4.HadmeHpP.oY. &1 éab, H T.he 719 dindUéH), 8.2

@ Hﬁﬁsaﬁﬁaﬁ%% SRR RESBREAN YG0rS iCa\am ( eoson)

1.03-1.11 (2d, 6H), 158(m 2H), 1.77 (m 1H), 1.88
(m 1H, 2.23 (m 1H)), 305 3.20 (m 4H), 3.44 (m
Synthegig of Gompound 141 14H),421 H, 4.39 (m 2H), 4.54

(s o gt oo o g o3

was addidd, trifllofacdti, acidH)0.5 i) MBrddnStempebattre( Whdtmixtufeb@us obtained was
. (gl\/l+|\la+ 684 (MtK+). WO 2008/ 103693 PCT/ US2008/ 054362
stirre

3 IQHi tRBEFIAt e fi tes1 Yherpthg maigtuse wah cocetisypd thdryness to
give aé &%?}5%% %ﬁéﬁf%@t ‘\}A’gllrl@t fﬁs?'g lﬁ tlé)t hyl am ne (131

L. Totr §Butivmpdfethe TI‘HA\Isaltédmﬂtlhg/ Ilrad]chln)wnetﬂanee(O(Slﬁlh‘}gvere added the

d 4 hl f
CompgiaTs S &2 TP s AU 1 M e BHOB A SR ST Bl hgfamino -
phosph8RMnhEXRRLAS JHb SoHaly (BOFIQEmg, DA 3Stﬁlln¥fégtan(§/ ¥@sdpropylethylamine (8

evaporat ed and the residue was purif
uL, Osf)émmlppbbaﬂéw|rmstuﬂPlLl®Stqbtgmdew@mqnmm@t ropih gsparatwelfor 1 hour.

The Sé"]_-ﬁsir:llt %65ﬁgﬁatef Cg%g)%eéldue ﬁﬁgzﬁjﬂj—ibn 16% (bggsefnﬁg)re‘fﬁgﬁtéfg I—flyﬂC to give
Comp%ul%siﬁ) a2 6m(9 ﬁ@ SO%QSWH NMIR %tbgoﬁh)é?i ((ﬁandlf('h(b (%, 2Fe|S)TH) 1.60 (m,

2H), 7.829m( aH) 214;20 (m 3B P9 4$-I)6H)736X4 .50 (@H) | HY.376) (t, 3H), 3.8 (bs,

1H), %mﬁ)ﬁ) iﬁé&&%ﬁ%%&ﬁl&ééﬁ%ﬁéﬁy, 41115,05.1%&) !Vﬁif, ":7.81(9—7.781(m, 22H),

7.77 (d, 2H), 7.90 (bs, 2H); LC-MS (ESI), 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 puL, 0.06 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 a solution of 10% DMEF in dichloromethane (1 mL) were

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



10

15

Synt hesi s of Conmpound 19 To a sol ution of Conpound 18

(50 ng, 0.11 mmole)) in 40% THE i n dichl oronethane (8
WOorgosiaedses added 4- Ni t rophenyl Chl or of or mat e ( SFCHES$2008/054362

0.43 mmole) and triethylanisne (88 15 L, 0.64 mol e)

at 0C. The m xture thus obtained was let warned to

dnsop\y\&gfrpeébgl er%ta glrlgr@gyléhgs trqlpiegegf&]gvrgégllrg B%’I é{ggagnez];!vgsesr%ured at room

tempePdtBR! Bk tlaﬁdu‘? NThd 50184 %as@g}a&‘a{eld%dth@ Yediduet \Klgst blﬁ‘iﬁédoby semi-
give PNPC-18 as a yell ow so 09 .

prepasitive PO wfgwm@ommcmas 460 o1l (6. @n@SS%}D]IPbNMm (CDsOD) 8 1.04-
113 (G B e RGPk + 38 5 e kb1 - 3 (5 By TR0 1 (25 61D,

3.05- Z(§§(rh 6}@) 3%0 (&0 2o 893 sEhe, %H%t%@ﬁt @Hg 309 @, Q@ﬁ M@§ (m 1H),

stirred room-t enper at ure overnl . he sol vent
4.35 (b%d@ﬁréﬂéﬁrﬂaﬂd) e (me Qi S0a, pldy, |5f1|5e(<bs BH), 6.78 (s, 2H) 722 (dd,

2H), ??}%;@rﬁggjﬁ 'W@-ﬁ@b?@gﬁﬁ'?’%@mﬁ% 182@&@@ ESI), 1243
(M+H7L6 (MtK+) Synthesis of Conpound 20 25 To a sol ution
of Conpound 19 (28 ng, 0.035 nmole) in dichloronethane
(0.5 n.) was added trifluoroacetic acid (0.5 nL) at
EXA B yenperature. The m xture thus obtained was
d at roomtenperature for 30 mnutes. Then the
mxtur@en%logg%gntrat edyto dryne@sHiVﬂOt ive an oil

uar nWPLER WaSTHFSHER | N ne ﬁp\,\mtﬁ%ﬁ' Sl W& o /\,N\)L K
2prfl‘c,*att‘l—crn—'Fo’a i Bn of t‘h'e—m—l—rn*Dl\/@rrLﬂ S
wer e added*he corrpound 17 (28 my, 07635 30 1ol e) 2
and dii sopropyl et hyl am ne (18 L 0.105 nmol e). The
m xture thus @bteai ned was Fisdeosur ed at

Ha RN ght mn Thélsed-Vent was Ebpor gt ed
wag purified. By serg -preparssti ve HPLC t
Compound 20 as an oil (36 ng, 70%. 1H (CD30D) 8
1.03-1.10 (2d, 6H), 1.58 (m 2H), 1.77 (m 1H), 1.87

m 1K), 2499 WO 2008/ 103693

E%DOSIO o BN THEY OHpC! 3. 05-3. 20 (m 4H),

3.980-3.85 (m , 3.97-Tm 1H, 4.19-4.41 (m 6H),
4.60 (m 2H), 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
szN\rzO?G (d, 2H), 7.85 (d, 2H), 8.24 (bs, M, _8.79
(d, &), 10.00 (s, 1H); LC-MS (ESI), 1248 (M:tk). 5
Synt heki s of Conpoptoskpiggddideon BMsol uti on of Conpound 20

I 0024 | @5 H 1
H mrmé) g‘pl\WE”( e %

XET T :

xt ur'e Ph@bb?%\l ned wgs sti rred r od t eApet abur
or 1 hour. Then the m xture was centrated to
dryness to give an oil 10 which was used in next step
Wi t hout further purificati o‘hN\%B a solution of the oil
iPRP&Ef, DMF i n di chl oromet haney 1 nL) were added MAL-
PHELNNH, est er (19 ny, 037 mm e) and

BEA M opy ! et h nmol e The
m xtur e 't hus ol omterrperature
f o®5% hour. The vent vvas/\

T,

!
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evaporated and the residue was purified by
sem -preparative HPLC to gi ve Conpound 21 as 15 an oil
W@ 28811986952% . 1H NVR (CD3CD) 8 1.06-1.12 (2d, PGHYS2008/054362
1.59 (m 2H), 1.78 (m 1H 81 1.89 (m 1H), 2.24 (m
1H), 2.44 (t, 2H) 2.50 (t, 2H), 299(bs 6H)
3.05-3.20 (m 3.46- 3.85 (m 34H), (m 1H),

Y 25CI( m 1H), 4 N 4. 59-4. 73 , 5. 13
fhs ZH), 6.79 3)% Q?éibazme 8 (dd %@1

m 2H), 7. 47E13(‘ll’ﬁH2q2H) né
{0 Pos, 1 M, 8,79 (d, \Eﬂ% 3N~

( MEHE) . Osynthes;ssdof Compoundoe 22 Toasolutlon of /

Cdtrpound 20 (26 ny, 0,Q17 mMmole) in DMF (1 nl) was
added pi peridine (9 L; \6 088 mmml e) at room

enperature. The ni xtur 8Nt hus obt ai ned wa /rQ'ed at
¥ %ﬁni?x%nﬁlmeturejﬁor 1Hh@11g‘ Then t he m<x s

19

he \Nhl ch

A C-q N

Was%used i nyAext stiep wit Howt xﬁ,rN\pJurlfl C Par
a solution &f/the oil in 10%DI\/F|nod|chIororretr?a (1 7/
m) were added GMBS (7.5 gg 0. 025 mmol e) and 20

dii sopr opyl et hyl am ne "(2% 0.034 mmol e). The m xture
1)pNFAer|H|ne (5

E'd was stirr at room t enper re_¢or 1
QHEGA-N aers,o Me$)t was ev rat ed and the ue was
DthﬂPTbPEEI'" yzcbem . PLC to a[Eigund 22
as ap @il (13 1, M@\hﬂl o,
(m 2H), 178(m1H) 190(m3H) 224(m3|—9
3.00 (bs, 3.05-3.24 (m 4H), 342374(m16|—|)
37839 0 (m 1H), 4.34+M dH), 4.39
(m 2H) !I[E}’\M4 _802(m 2H), PNiashs, 2k
6.81 (s, °2 21(dd, 1H, WO 2008/9L03693

PCT/ U82008/ 054362 84 7.37 (m 3H), 7.50 (m 1H), 7.60

Svnthégﬁo%mpgun%zldm 2H), 8.24 (bs, 1H), 8.79 (d, 1H,
5-(s.  1F): LC-MS (ESI), 1191 (M+H+). EXAMPLE 3

Bé"nza solutioh of Efr@nf&t BAB@H-IC& g, FO8/aimalt)Bo DMF IDMFmIKIwas added

plperlgglg?i Inﬂ'tj’?ta?o Wempegturg 451)1_42 Irp'xtier ! @J}SHPFBtﬁ%ec’I:'A w3s P_Prg:d at room

tempe'fifﬁfé%ﬁ'l h&utd TheRixtuPelives cMREhtrAlNMNIRresCaRE- RN the residue was
NKO- 98%- ' 3 60%H4 HC, r 0 HO THF H20

purlflq@lpy]_glash@'h(pr@tggmpw yu-ghhca g{l;|w1tlgg%‘%1 dichlprgmetiane, followed by 10%

methanol in dichloromethane and finally 30% methanol in dichloromethane as gradient to
give H-Cit-PABOH as colorless oil (1 g, 90%).

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
NMR (CD50D) & 1.03-1.11 (2d, 6H), 1.58 (m, 2H), 1.77 (m, 1H), 1.88 (m, 1H), 2.23 (m,
1H), 3.05-3.20 (m, 4H), 3.44 (m, 2H), 3.83 (d, 1H), 4.21 (m, 1H), 4.39 (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").
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H2, Pd/C [-p MeOH CH2CI2 atm P /-0 Boc20, CH2C12 O

HN NO2 NH2 97% O HN 23 61% p HO OHOLIO5 COH O
WOROOBI1B69FHN N O | 92% 0 24 25 H2N'fl-0 H2N O PCT/US2008/054362

tert-Butyl-4- HN Am nobenzeéate, HN 1) 10%pi peri di ne

EDC, HOBt, in DVF 0 CuCl 2, DV, H 2) 5, HATU, Dl EA,
» O 0 62%0 26 60% H2ZNyO p O H HN 1)

5 e Nin DFHN OO0 2) MAL-PEGA-NH ester,

N'I'oo 4s@ut1(l)'f1 Fb@'c%@mﬁo%g% RVFdo- g7Q) 05 "lrIQndl}Q') e I1@% NMP in

0 0 28 [iHN NH 27 0°79%0 --N
dichlo/romethane (4 mL) were diisopropylethylamine (131 upL, O. 75 mmole) N,N-

dimethylaminopyridine (15 mg, 0.12 mmole) and 4-nitrophenyl chloroformate (101 mg, 0.5
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
17 as an oil (151 mg, 65%). (CD;0D) 6 1.04-1.11 (2d, 6H), 1.59 (m, 2H), 1.79 (m, 1H), 1.89
(m, 1H), 2.24 (m, 1H), 3.05-3.20 (m, 4H), 3.44 (m, 2H), 3.83 (d, 1H), 4.20 (m, 1H), 4.39 (m,
2H), 4.60 (m, 1H), 5.22 (bs, 1H), 7.29 (m, 2H), 7.39 (m, 4H), 7.60 (m, 4H), 7.75 (d, 2H),
8.81 (d, 1H), 10.05 (s, 1H); LC-MS (ESI), 811 (M+H"), 833 (M+Na"), 848 (M+K").

Synthesis of Compound 19

To a solution of Compound 18 (50 mg, 0.11 mmole)) in 40% THF in dichloromethane
(8 mL) were added 4-Nitrophenyl Chloroformate (87 mg, 0.43 mmole) and triethylamine (88
uL, 0.64 mmole) at 0°C. The mixture thus obtained was let warmed to room temperature and
stirred overnight. The solvent was evaporated and the residue was isolated by precipitation in
ether and followed by filtration to give PNPC-18 as a yellow solid (60 mg, 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
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
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 (1 mL) were added the compound 17 (28 mg, 0.035
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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NHNNHO 40 TFACHCLI2 HOO HNC/ \ NH 29 91%0

NH --NH2 10 0 WD 2008/ 103693 PCT/ US2008/ 054362 85 1)
woBg/ 1863/ Acetate -Br Br 2) HATU, 25, 1) TFAPCTHRIODR154362

O DMF, 3 hours anisole k | 8 2) HATU, DMV, ~NON N )

OHN No DIEA, 29 .N.J 57/ OO 30% 30 31 nl --Br

o FhGProTl b N b Dl 985%?&5!3%3924341Am“&5 460 (m,

2H), 43@@ %l PH) %f 11eEH§yQHf;7ﬂ16 (;%alom?'ﬁz%%@fd%pwﬂ)a’ﬁ 85 (4, 9H), 7.51-7.63
. diu
(m, 7H) 776 (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 puL, 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) & 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, 1H), 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, 1H); 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% DMF in dichloromethane (1 mL) were added GMBS
(7.5 mg, 0.025 mmole) and diisopropylethylamine (6 uL, 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%). o 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),



5 charcoal (200 ng) in 50% net hanol in dichl oronethane
(100 nmL) was placed under hydrogen atnospheric

WEe@ss0doe3 at room tenperature. The m xture thuBCT/US2008/054362
obtained was stirred at r@8dmtenperature for 2 hours.
The pal | adi umwas filtrated and the reaction mxture

wa c nt ted to o] npoun
7.57 (b 3851 1Tk 7:068 7y SH70p2 (g2 fivk 24 BoaGR) Sa0 19330 10.05 s
1H); I§¢4M§E'ESI)411@4(WH3|'D 6.86 (dd, 1H), 6.95 (d, 1H),
7.25 (d, 1H). 10 Synthesis of Conpound
24 To a solution of Conpound 23 (300 ng, 1.47 mmol e)
EXAﬂ@;i ghl oronet hane (5 nL) was added Boc20O (385 ngy,
| e). The m xture thus obtained was stirred at
room Geop&LAke for 2 hours. Hpetvaeamt i on m xture
e, e.on%g‘]npmrramed a 3 NS oD S T i eg ﬁbe,N\)L L
'ash chromatographyJon il | caWOt Ayl 2.

acet ate in ﬁexanes as gradiefdt to give Conpound 24 as
a white solid (272 ng, 61%. iH NI\/R (CD30D) 8 1.39 (t,

ek 52, (50 o I 4,37 THEERH) 7 (7, (5 mﬁh N’r;ﬁig%

2

Pl Ty 3
Céttpound 25 20/7\ sol3ut| on & Conpound (100 my; 0. 33
nmol e) in et hanol (3 nmL) was added a lution of LiCH
(1&g, 0.49 Dl e)oin paber (1 nmb). The m xture thus

d%d/\aﬂ Aeamut enperature for 2 hours
at of0C. The relon i xfure was concentrated to

5 dryness to give“an oil. The residue was dissolved in
wat er and acidified to pH 3 wth 10% HC1L, followed by
extraction with Ie organi c solution was dried
overQNa2sos, 25 fI'F 2and se@ncent r at ed tOBd¢2¢nG$QQ|2
to d@ad —2%—as—c—e|—or| es
NVR ( 8 1.51 (%% 9H), 7.9©7HN 7 23 (swhzd
1H), 7.33 (d, 1H), 7.68 (bs, 1H). VIO 2002§/ 103693

PCT/ 08/ 0543F2 86 Sy of CHRpound 26 To a

sorul ok ey i i

soluti & % f/m t ha )é/
o %2

added EDC (120 nf 2 mnS?"/e) HOBt (84 ny,

nol e) and tert- butyl 4 am no benzoate (120 ng, 0.6
nmol e) at roomtenperature. The m xture thus obtained
was stirred for 10 m nutes ;,I;]erg, copper chloride (84
my, 062 mol e tertBWﬂS added tofthe mxture. The mixture
was stivred oVEBHGHE. The mx ure was concefigiesided

dr ygess and"t‘ "t he WHS pur|f| <=ﬁé1|5,‘,'}g¥/U PiEAash
Rt ML)
di Bl or omt hane &s gr adi to glv gund 28+*as
colorless oil (184 ng, 10 62% . 1H NI\/R (CD30D) 8

1.53- 15" 2 1.57 o9H), 1.71 1 1,82 2 o
(m 2H), (s, 9H) (m 1H), V]\Nk/\gf;

THEHP &i e vvas

gm 81(H) Hul 084(r3n8 %nkglﬁém?effge(%ns %H)gq/? 21 (m rL7 o

m 9 o OME S m o?f.l’ﬁ!)< NH 7 0 *

m .néﬁ)ﬁ E{?f%((mm 7.89 (mo2 -06 (ESI),
O 73 ( MFER) Na+), 61T (MrK+) d ynt 3—5‘1"*8 of

Conpound 27
NH H V} k/\)i/)
o} HN-<_

TFA/CH,CI, y_&_\‘ ”
>/ O NH
91%
}—NH2
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To a solution of Conmpound 26 (1 g, 1.75 mmole) in DW
(18 nL) was added piperidine (2 nL) at room

W@ 209paomdr e. The m xture thus obtained was stPCT/ES088/054362
room tenperature for 1 ho8s. The m xture was
concentrated to dryness and then the residue was
purlfl ed by fL% tTl21X)hrormt ogr aph vvith 100%

ordet ha [°8\ed b 50 thanol in 20  1)TFA,CHCL,
romst harf3Feiherrs i nal |y anol in 2) IATOC DMF,
(\)ﬂl%h ol orret hane—argrad?enthUo g| Y, OMPIEA, 29
(561 29 . Te™a sol ution of th?m/g%ﬁ ;-g 1. 6,
m®l e) ifh DVF (10 nL) were added 31

di i sopropyl ethylamne (679 L, 3.9 mol e) t he compound

5 (5%2%‘,;{]&3 nmol e) (see Exa.n'pl prepar ati on)
and 94 ng, 1.3 nmolg) at’ \n/bi?‘n/& ure. The
25;@;\1% t hus obt ai ned NSt iQ red at

tBoper at ur. m xture vvas conces®t r at ed
to drynessw&'r@‘é'%we was purified by flash
chr omat ogr aphy on °silica gel)whi h 5% nmet hanol in

di chl oromet hane as gradi ent Po gi ve Conpound 27 as

colorless oil (691 ng, 65%. 1H NVR (CD3QD) 8136
Mﬂwﬁlw(m 2H), 1.6 (s, 9H), 1.71 (m

1|_A|) Sozhl_bl gf n%y%gl—)n'lti?_lﬁlé)oqi g&f lzo'i!)ylaieh)(? Sg?’g m??lez) and; I?_i;haglum on

charcdhl 3(&0() Ming 2 i , 508 6@ethihol 1) dichlo?8mdtha® (000 4id)), was placed under
7.60-7.70 (m 4H), 7.8 (d, 2 7.89 (d, 2H); LG MS
hydroggspt}nosplg_eglcmpﬁqqm)e at-,rgqm(tmpgg ure 7dhe (rN,qq.tKr,e) thugypptained was stirred

g RBARTBES CLUEEO0 Q0360 L UL ATl gy v

concemmthé)told]ylﬁélw t6 levd_ﬁo\tmumﬂdédas p(l)lpﬂéﬂsd(blheél 68 g‘[1_97‘7a); 'H NMR
e. The m xture thus_ obtai ned
(CDsQP} p rlééngﬁﬂ)o‘b% (9. @pet- 6 (4 THr0.95 (Gb P Gt He 7.25 (d, 1),
m xture was concentrated to dryness to give an oil
which 5 was crashed out in ether (20 nL). The materi al
Synthewisof Compswead 240 gi ve a white solid (186 ng, 84%. To
asolumnofthefr 2 g, 0.065 nmole) i
GBS RER Q?@P@fnﬁgg @&mgaﬁ% CEmpe) lpé@bl‘ﬂiﬂméﬁlaé? (5 mL) was
added( ﬁgcz@ é?)%pj AR/ 17! Bohole]NETHE Xikfife ttﬁﬁésoﬁ’tgfnéﬂ NG ‘é‘@‘?ed at room
stirre roomtenperature for 4 hours. The sol vent
tempevatsredfon doatse hamehctihe nrietsicwes easepated areblthbyesmle was purified

by ﬂa gflrﬁ_ﬁm? arg% | i %E%\g &g‘%l:g/‘; é’%ﬁ%‘i%atﬁﬁﬂii’?%g@ aradlent to give
Comp@ﬁpld 2% as & \%m@@so(lf&il (2%|)mg,361% ( SlH RIh\&R (@D’Z_DéD() 1. éf,Hlt 3H), 1.52 (s,

9H), 423‘6 (q,3H107-€£7 @51](1)117 %I—{)dd EHBG 3(4Irfr1 PHH),76ZS(55 131)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),
Svnthéﬁsngo&ﬁ@unhl'ﬁs LG M5 (ESI), 891 (MtH+), 913 (M+Nat),
9 (MrK+). 15 Synthesis of Conpound 29 To a sol ution
oﬂ @dnmﬁﬁCgslp(mwi (1@ mazoﬁﬁ:m@)ﬂq) AN Gﬂ@h@lo(r%méi) Weinerdded a
solutlcgn 0?111 %lr a%réi%%ﬁ%é luﬁ’l(\)vra er (ﬁbrgﬁ%)bt al A ture rp‘gs oabtalned was

uret
stlrred 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%
HCI, followed by extraction with EtOAc. The organic solution was dried over Na;SOu,
filtered and concentrated to dryness to give Compound 25 as colorless oil (85 mg, 92%). 'H

NMR (CD50D) & 1.51 (s, 9H), 7.07 (d, 1H), 7.23 (dd, 1H), 7.33 (d, 1H), 7.68 (bs, 1H).
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stirred at roomtenperature for 30 m nutes. Then the
m xture was concentrated to dryness to 20 give
wW@eopaeed 29 as an oil which was used in next BCEPS2008/054362

wi thout further purificatiesa (40 ng, 92% . 1H NMWR

(CD30D) 8 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)
Smth@sﬁ@f@e@l@oﬁﬂ@% 16H), 3.75 (m 4H), 3.85 (d, 1H), 4.65

IH), 6.80 (s, 2H), 7.67 (d, 2H), 7.95 (d, 2H)
8T80a sqldtion pfj FrrioC- CI‘VBO(IEQ% mg36.52Nmkele) i858lugivkNd-B30% DMF in

dienifitte b g, Vo1 el BP AR Be L M R e 062

mmolEPAGE R RLtPIU-aiiBlo B&Izbhte Q20 ﬂagEtOCéLEthﬁ)mLa)t 8bmI té@Perature. The
tenperature. The Boc dgﬁr otection was conpleted after

mixture fygebtaingd vpsestirstl tfar He mistites than copger ichlopide ¢ét mg, 0.62 mmole)

o SIS GRSy TS0 0 50 AR PL0 b

to dryhbs andrhaiithd raﬁdlﬁeS{fraﬂgurlfléﬂ Ey ﬁm)i ﬁ))romatography on sﬂlca gel with 5%

dij sopro yl et hyl am ne an
methaggl iy dis ﬁ’h‘ﬁP%‘}lan@Tﬁ%gY%‘ﬁeﬁf ® éwehﬁgmawné# %‘é&s \ﬁs?r@f% P’fl dd84 mg,
ati r r [ v-gn
62 2GRN (DRSPS, 195 U Py TR Lm0, 1.2 . 1)
3.08 (slgrmH)pBapa(mth/)e 4BPLG, t10])g i 28 (Ggrtmpums:{m asH)V\ms 7. 39 (m, 3H),
008/ 103693 PCT/ US2008/ 054362 88 a whi te sal i
7.49 % 2ty 906180 RO EDREhyme2H) g4-MS (IR, 5 B i Hs) 5§+<L|)(M+Na ),
611(@ §@j3 60 (m 8H), 3.72 (m 1H) 3.97 (m 1H),
.3054.60 (m 3H), 6.94 (bs, 1H), 7.05 (m 1H, 7.12
(d, 1H), 7.45 (m 2H), 7.68 (d, 1H), 7.75 (bs, 1H),
..86_(d, I;Q .23 (bs, 1H); LCMs (ESI), 562
Syathg u (MrH-56+), 662 (MrH+), 685 (M:Na+),
7Q% & Msktion o7 QR chﬁﬁ' %6 Qi 3g9001 w{oﬁ? il DMFSARUMLY Rvas added
of Conpound 31 (3 i n di chl oronet hane
piperidine 5(2ninl.) aNenoemau:@gxgtraamesa]he r(u_[(@ge |_t)1uta|qbta1ned was stirred at room

trifl acet acid (O at omtenperature. Th
tempefpie B8 10RGE. Tt Akl Vatodibpiled B IhEERTabE G pitue was
purifié®by aasmmahﬁts)gramgz Rvitt B00% Xidhl& o ehadd) fﬁm&ﬂbf 8¢ghethanol in
to dryness to give an oil which was used in next step

dichlogpmethage rmgirftlrﬁ*@w 20fumethaaeltin gichloremgthang 4t gragicns totghe a colorless

[ (1 nL) were added the Conpound 29 (36 ng,
011(5(81. %lé %ﬂgl di i sopropyl et hylam ne (40 L, 0.23

mTDl e)soanﬂ)nl'l@cﬂ'lthe( Y mpl &hgD306 b)) . 1nTDa/IF F(llﬁttmlﬁé were added
hus obtained was stirred at roomtenperature for
dﬂsonﬁwﬂethyﬂh@l@oinL ward BYRYAr theetPrrpugdd (HY fr@suld%énml@ (see

S
ExamffiS1 gb‘xra leeg%]qtl%’ 6m %@é@?ﬁg’ n?rﬁolte? kdé&ri Q%gp&h&g?e. The
mixtufle 1#5is( Qotain6dH) wasl sGized mt r@éfn, teinpBiatinm foi H) hofthSTI(errmlxture was

conce%'g_lf)ltéd Zﬁ_glr%/n%sl’?lagl%igt%%t ' ﬁ?siét%%? wg's:;?)fhraitz e@slézgl%ﬁ’]h c%r%ﬁjz)'gr%ghy gn silica
gel w{tHrIS ‘74506tha§?18121 (ﬁé';ﬁi)lorlah!)etha%c(a &9 gfa‘ih'l_f':)nl lf87 gla/g @;n}gdﬂndhb')as colorless oil

(691 I@Q,SQS%_)-I) H FMIB(GDBADY fl. 38Hyld, 6H)72.58- 1842 (rm 21®H)1 6 . 911) 171 (m,
1m0, A9 (3 e, 8 el S, 2,65 (m, 2H), 3.2-3.3 (m, 4H), 3.70 (m, 1H), 421 (m, 1H),
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 (ESD), 716 (M+H"), 737 (M+Na®), 753 (M+K™).
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20 1H), 8.25 (bs, 1H), 8.82 (d, 1H), 10.25 (s, 1H);

LC-M5 (ESI), 691 (M+2H+)/2, 1381 (MrH+), 1419 (MHK+).
WEXMRRLEIN H2ZN O ~-NH Br NH O O ~ + Brv \ QOPCIMHIS2008/$54362

\ OO 251 2 3 Synthesisspaf Conpound 3 30 Brono

acetyl chloride 2 (240uL, 2.86 mwbl es) was added

hdr.o i se to sol ution of benzyl 2-
SME&%MHHte 1 (500 ny, 2.6 nm\bles) and TEA

(880, Wiutish éf eMRlpesAd 27 360 \44% 208K DMF Q mL) was added
PCT/ US2008/ 054362 89 1L di chi of omet hane at 0 G The

piperidimactli owh.) mtxoametempsrasiieodidd mixtwe i thus obtaihedowas stmefl at room
the the .tenperature gradually rose, to rpoom . . .

empet s L JFET Tk TEaPOit o B B0aistra B R ol ghiganyl which

was cRAGH&DHS WRkter R0 a1]. entler makigNyiM filfered Ry bivaGebRitesoliih@86 mg,
organic | ayer was washed with 10 % citric acid, water

84%)and sat ur at ed sodi um bi carbonate and brine and dri ed

(550 DRGSR, RSB e 8085 yBhofbn SHTRBHRHAS o) mL was
addedMAL-PPOL-NEH stery 50 i) 11002 hmo13). 8Bhepmirt (i Hhus cbtdifep@nR stirred at

4H). OYNH2 OYNH2 NH NH HOBt, CuCl 2 H NH2 / N NFnoc
room fgypergtnerior 4 houro Thaggixgntre evaparatgd enethy tosiglge avas pyrified by

' . ' | f L

semi- PR PSSy TR prl s LR SEE o WA @D.0D) 5

1.10 dp@nzrsmeel, 4H{,0L S0452 i, €Bl),, 1.6 (6 981 of . 7548t 116),0095(m, 1H), 2.25 (m,
Mol es 0. 68 of EDC (0.0043 Ml es) and 15 a

1H). 28 & %H?’@-%ﬁogﬂ_?’ 3o¥0-%-8é;§@r e B4 e Wk &-4ard-enen. 1. 3.75 (m,

4H), $84(a, QB! 269k, 11),%.80 & 9§ 267 (d, 2H), 7.90 (d, 2H), 8.80 (d, 1H), 10.20

(s, H); LC-MS (EST), 891 (M+H"), 913 (M+Na"), 929 (M+K*).

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
give Compound 29 as an oil which was used in next step without further purification (40 mg,
92%). 'H NMR (CD;0D) & 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").

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
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
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DCM DVF (2:1) 9nmL. The solvents were renoved and the
product purified by silica gel flash colum

W@ koostredeodr aphy using 5-10 % MeOH in DCM t o gi RET/US2008/054362
Compound 6 (1.54 g, 71 %g8eld). Ms: M+l = 573.9.
ONH2 O NH2 O N2 J NH INH J NH H H J Fnoc-Valine H

0O HO] NO HEmoc - ‘1.0 \ NONgIZ ~Ol Np N HC CH Y:N
a whitq solif (36 (g0 &) B NHMR (PRSI d4dE: %ﬁﬁoﬁn@’ gH). 3.10-3.60 (m,
r ot [ t ' ' o]
s). RIPIRY b 287 3 0F, L300 QA Stt), BOLRL Pral T EPTROMAN 7.12
1H), Dpépean, 2H)na.68rid OB, i7175206s, 1inuT.86 (d, Thie, $23 tent H);l&i-MS (ESI), 562

v R A B S EI 4 °

Ml = 352 WD 2008/ 103693 PCT/ US2008/ 054362 90 230 ny
of Conpound 7 (0.65 mwbles) was reacted with

Synthgyimof CampoendBI3 ng (0.98 mivbl es) and 188 ng of EDC

CIngbuiras sesbgegies 50 ek b Baf Pl m fRe imatpaneg:s mb

were 8@dedSankédb19q ) AndEHudySacelit| acid= (B4 3nL)PaOrooRY NMzperature. The
OYNH2 Br-~NH OYNH2 (NH 1INH O-NH 3 NH Cbz O HOH O NH

mixtupg @uHoHa@em wWas stitrpfl @ 1@ ogepptwe for 30 minvtes. Then ¢he: mixfypre was

oy, L. 0 150 28, O U 80 il e

purlfl(fﬁMDheS) vvas depr ot ect ed using piperidine in DVMF to
was rinsed with D ethyl eth

aoer thé}?é‘\ﬂfﬁbe %uﬁv EME (I edppyguinadded e Coswound 29 & me, 0.039
mmolQ)u ﬁrlgdg@ﬁjlé%ﬂ%l\éﬁ%}eg(gg g_‘g@oy(ﬂﬁgés)’gndTEéqﬁl aggrgg,?%?mo e). The
mixtugendiu 8dBainkd wak etitngd atanmmeeraperdtﬁlreCfof drhofr. Aa sslveiftheas evaporated
and th%rr%sdlgue was purified by semi-preparative HPLC to give Compound 32 as an oil (36
mg, 60%). "H NMR (CD;0D) § 1.09 and 1.15 (2d, 6H), 1.62 (m, 2H), 1.81 (m, 1H), 1.93 (m,
1H), 2.27 (m, 1H), 2.45 (t, 2H), 2.51 (t, 2H), 2.98 (s, .3H), 3.13-3.25 (m, 4H), 3.47-3.62 (m,
24H), 3.76 (m, 4H), 3.82 (m, 1H), 3.85 (d, 1H), 4.20 (m, 1H), 4.55-4.70 (m, 4H), 6.79 (s,
2H), 7.06 (s, 1H), 7.36 (bs, 1H), 7.43-7.54 (m, 2H), 7.72-7.81 (m, 3H), 7.91 (m, 3H), 8.05 (s,
1H), 8.25 (bs, 1H), 8.82 (d, 1H), 10.25 (s, 1H); LC-MS (ESI), 691 (M+2H")/2, 1381 (M+H"),
1419 (M+K").

EXAMPLE 4

H.N
2 }NH
Br

Synthesis of Compound 3

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
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15 reaction mxture was concentrated and purified by
reverse phase HPLC to give 300ng of Conpound 10 in
W®2008/108693 el d. MS: M +i] = 685. O NH2 OONH2 NPCTZOE2008054362
Cbz HOHOIVHf OONH 8K J NAy N~L ~Ol OHC
CHH FENC~ OHH s s HBC CH3 OO0 20 10 11 Synthesis

ound 300 rotected
mL d‘\ﬁf‘IPFP “E/S?t OFC%H‘EEFGF%O WIS Y4y P‘é’e E %rvgé 5fgthe the
tempe@fﬁgret é?&‘dlﬁﬂg oG tio d0dr b ireRlireNITGR sYREHY Weﬁré’e\&E Y&ted followed by
Conpound M5: M+i] 25 =628. . H NWR ( O :
aqueot®) woBk pip mct qm)actifai Bithgthyl dddfate.8lIE ofdad)s layerggasppanhe¢@ Wyth 10 %

L 6.1 (1 .5 (2H), 4.99
citric il(‘égzowsﬁg p% r%ti(}_ﬁocp 1%11”}? c§'r_l!‘}4)n€t§ﬁ)nd g)élH% ’a%c? 5r160§ %\% anléydi%ls
sodiufhbbilfate ] (Coipoudd B (& , 0282 1BENM§|'M+1\ADSIS 3. H' NMR

2008/ 10 § P /U82008/ 054362 91 |~ -Br -Br ;Br 4N
(CDCHBY: 13 HtrtD@iHEéé/lmnu (BHD 383w mn G, BHOMINKBBC  Boc

HHBr O/ N, H 12 13 14 Synthesis of Conmpound 14 A

solution of Conmpound 12 (42 ng, 0.09 mmol) in 4 N HBr

in EtOQAc (5 M) was 5 stirred at 25 C for 45 mn. J%g,NH2

sol vent was rem)ve8 g|vvas further dried in high

vacuo for 4 h. To Meesi due in DVF (2m) was ad

5- (am no-tert-butox rbonyl ) -i ndone-2- carboxylic
acid (39.2 nyg, o%nm@@(nm 016Hmm)
DI

owed\H 3%5” Ez' Fmoc
o:gln myxag:jle vvaan%El By S\@}ﬁ [}%anbl

t hr oug hort col um of
s@l vent was rer@)ve and the crude product vvas 10
chr omat ogr aphed on silica gel eluted with 20% Et OQAc i n
hexahe to give Corfpound 14 (49 ny, 88%.' HNMR 6
DMSO-d6) 611.63 (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),
Synthesi undi@y)  7.53-7.58 (m 3H), 7.39-7.43 (m 3H),

1.5 grams of Fmoc-Citruline 5 (0.0038 Moles), 0.88 grams of t-butyl-4-amino
benzoate 4 (0.0045 Moles), 0.6 g of HOBt 0.0045 Moles), 0.68 g of EDC (0.0043 Moles) and
a catalytic amount of copper chloride were allowed to stir overnight in a mixture of
DCM/DMF (2:1) 9mL. The solvents were removed and the product purified 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.

OYNHZ OYNHz Oﬁ,NHg
NH jNH
j H Fmoc-Valine H < O H
T(\N Fmoc OY@’ TI/\NHZ N‘H/\H N Fmoc
\,,o\/ij o H \,' \f'OwKOC O FLc ™ CH,
(0]
6 7 8

Svynthesis of Compound 8

Deprotection of the Fmoc protecting group in Compound 6, 300 mg, 0.66 mMoles
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



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
wWAapog/1®e9®2 (dd, 1H, J=10.2 Hz), 3.82 (dd, 1H, BEIW0S2008/054362

Hz), 1.47 (s, 9H). 15 ;Br b6 ;Br BnO N NHBoc HO N

NHBoc ONi ONi HH 14 15 Synthesis of conpound

1 0 A mxture d 14 (49 , .0.08 d
33}5 %,@p%}flq; {,p%)%nl %ei:cﬁrzgwng(forgﬂ%% 333% mg (0.98
mMol@@ggﬁtiSQQS' Rg V& EDA 96, 9§0m§1016-£j“?n Jisoie Eﬁd"g)@MXEd”g?veV\@% mg of
pl'aced under an atnosphere of hydrogen and stirred at X
Comppsnd8 (&7 %7yinld) Tfier priisaiionovdrsilisagelhird 0 % M@l dgf DCM. MS: M*
_673through Celite (MeOH CH2C12 wash). The sol vent was
~ " "“renoved in vacuo. Chromatography on silica gel eluted
5 Wi th 2%l\/b(]-|in DCM to afford Conpound 15 (40.6 25 ny,
97% .' NVMR DMBO-d6) 6 11.59(s, 1H), ,10.43 (s, 1H), 9.18
(br s, 8. 09 (d 1H, )»NH7 93 (br s ndH),
7.81 %ﬂ;wiH J=8. Hz) ﬂﬁg(br S, H), 7.49 (fu 1H
J=8.4 fz , 7 27-7.35 (mJ 3H), 7@9@*0(3- 1H),, 4780, (5

54 M~
Yﬁézo e mem ﬁ&% H?gﬁ\fg 82 (dd, #@19 pzw?(g
01 47 2* 08/ 1056505 pCT/ usz P054362 92 Br

- 8r O O N NHBoc9NO N NHBoc HO I N - / 19
,N-,) ONi HH 15 16 5 Synthesis of Conpound 16 A
solution m xture of Compound 15 (36 ng, 0.07 nmol),
4-met hyl -1 - pi perazi necarbonyl chloride hydrochl ori de
10 Synth¢g@ofgompourd Mol ), allyl al cohol (0.1 nL) and

Fom R r?&%i?ﬁ%ﬁ@ e ahipd P e i DI t

give Gthpointl 9 Whieh Gall €@ sl QRE ClietWalSetBd M aBOP F R VvARNRIVe@Bs. Compound 9
silica gel, eluted with 10 2% 10% MeCH i n Cl2to

withowbotuiher Kifisatinel Wa6 r¢3Edawivy 237 3% of NIUKT DVBUIg8)inghe presence of

125 m}glgg%l (0. %Wes}sn %‘1& L i@th}jlsaémglg ﬁgﬂo; H%fo.;ézgtl%ur The crude

15 reactidrl‘&nixtﬁredrglaé tconckikradd&nd pdzified by2réversS @hésm HBH, to 7gi (8 300mg of

s, 1H), 4.80 (t, 1H 11.2 Hz
Comp(ound 10H3n 55.8 % yi(eld. MS: M[]”]I = 685. )

Cbz

O NH, Oy NHe
NH NH
)/ Cbz )/ Cbz
NH NH
H 20 y O H 20 4 O
Wi nies it
o o) H H
\,, HaC” “CH HO. O e cH,
o o)
20 10 11

Synthesis of Compound 11

Compound 10 (300 mg) was deprotected with HCL-EA for 3 hours. The solvents

were evaporated and the product dried under high vacuum to give Compound 11. MS: M

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)



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 (br s,
WQRg1®6edY (br s, 2H), 3.37 (br s, 2H), 2.63 (BCT/B5)008/054362
2.38 (br s, 2H), 1.47 (s, 9H). 15 H2N- 0 H O NNHCbz
-Br HNO NHai_ H ONN ~NxO N NHBoc > Bra O H
ONi Ol H-P Hr'Nxo NO 2TFA .NJ O NH 16 17
' 7;ABrsoIEtg§,b,@n of Coliphurd' 16
Yy, 0-65—mob)~in 4 @‘: i A—E+OAc~f 4 m% S NHBoc
Brgt 1T ed at 25 C for 489nA. Nige sol vent wa$" engy@ﬂg
and was further dried in high vacuo for 4 h. To tR
residue in DMF (2 nlL) was added Conmpound 11 (48.2 Hg

0.97 mmol ) and 3o 1 |
Benzot ri azol e- 1-yl - oxy-tri s-(di met hyl ani no) - phosphoni u
SynthegisebEompeuidnlds phat e (BOP) (34.5 25 ny, 0.08 mmol)

faql i | ( d i
e R R RfnG 12 e 380 birloP G NRf FARCQ S mi) was
5 stirred@<25r’énfoy é8l ntimdithie sehenowanenioked pidoetakcurthasdripdrih fighdvacuo for
by Prep WO 2008/ 103693 PCT/ US2008/ 054362 93 HPLC
4 h. To hgwesidpppedME @ mlsp yyas pgdsd Y-fgminmedbytarycarkpilsthdgpe-2-

cuto Ll (00 TRy P LTS Lo Faiang

DIPEAJ83wnit4§ meol)n ThSreaption mirimetverisrstimgd 5025 St 8Aintin iahé passed

tMou%g%g@?%%llfgg g&%ﬁialgpg.%}%zg%jv%%iw%é Jléczl?ogfgd,fsa&:ai the crtuge grio\(/helct was
10 chroa@%fiﬁ\}l%ﬂ VALY ﬁézzl'\éh'ﬂ)cd With 2% Et3Rc ToMxene @ '\%I‘Jg@elﬁﬁleu&i 14 (49
HZIONHCbZ N~OHO NJNn/ HNO HH 5 NHZ N
mg, 38(%). PINMRHDMSH-ds) 1 NOBRI(s, LHD BiE3-(by 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).

O O &
N NHBoc N NHBoc
AL 4\(/\@
N

N
H

15

14 15
Synthesis of compound 15
20 A mixture of Compound 14 (49 mg, 0.08 mmol) and 10% Pd-C (35 mg) in
MeOH/CH-C1; (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-ds) & 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).
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HOI %HNO MOHO~HN NO/NJN H 2TFA /N JO O
~N\ / 0 3TFA H 17 18 10 Synthesis of conpound 18 To a
wa08tdem of Conmpound 17 (33.6 ng, 0.025 mmol ) PCRIUMSRA54362
(5m.) was added 10% Pd-C 028 ng), and the m xture was

degassed with N2. The reaction m xture was fl ushed
wth H2 and then stirred under a H2 at nbsphere. Upon
conpl ete reaction (40 mn), the 15 reaction rrixture
,fB|rItered and concentrated to afford ou
5 nmg, 96%. Ms: calcd for C50H618r H) n12
.39 f d 1038.20. O NO -~0 O/’
OO

HO / ; F- PGE4- NHS HN ON 18 o/NN
/| N Ol~HNT'NxON 0 2TFA

Synt hiesi s of conmpound 19 A sol ution of Con'poundH18

(31.5 ng, 0.024 mmol) in DWMF (2nL) was added Mal -

PEE3- NHS ester (42 my, 0.08 nmol) in D& (0.5n). The

reaction m xture was stirred for WO 2008/ 103693

PCT/ US2008/ 054362 94 1 hr at 25C. The final product
SynthewisopUompoed Ky Prep HPLC (SymmetrPrep C18, 7m 19 X

150 mm col umm), Iuted n(OO%T in
wét Y0P Pf 85‘1PﬁPli‘cﬁisag3§r%l% oD, &-methyl-1-
piperazinecarbonyl chloride hydrochloride (20 mg, 0.10 mmol), allyl alcohol (0.1 mL) and

anhydrous pyridine (63 uml) in CH,Cl, (7mL) was stirred for 16 h at room temperature.
Without removing solvent, the crude product was chromatographed on silica gel, eluted with
2%-10% MeOH in CH,Cl, to obtain Compound 16 (32.4 mg, 73%). 'NMR DMSO-de) o
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).

H2N~(

. :
N0 0 N NHBoc

N o’\(ﬁ,@

N . ?L‘j\ HNQ
N

2TFA
H

16 17

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
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
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10% acetonitrile in 5 mn, 10%to 50% acetonitrile in

15 mn, maintaining 50% acetonitrile in 5 mn, 50%to
wae@ssesseionitrile in 5 mn, to obtain ConpounBCI/BS2008/054362

(29.7 nmg, 77% . Ms: 5 cal cd3for C68H37BrNi 4016 ( MtH)

m z 1435.56 found 1437.00. EXAMPLE 5 C02Me CHO N3

WP S R OU [oHmer<aie sﬁl&ed%qbaﬁ%méﬁ;%go TFA in

water[a(leto&ﬁ:ﬁg:f@nh 4 Pk 1630 gcél@ﬂlﬂﬂé iP¥ hﬁi@"ﬂ)% t%tﬁ)% 489 d1Bile in 15

dry nethanol (20 nl) was added sodi um
min, maEnoxng20% rcetenitalnah S driopdi% éo ()% andtomifrilo 594 NaOVe give

32 I t - Yy i 1 d T
comppGalTF b Fine: 670 WS leFpeColloatRuitio e i ATy 43 foun
1172.0. The reaction m xture was poured into water (120

nm.) and was extracted with EtQAc (2 x 60 nL). The

conmbi ned extracts were washed with saturated aqueous

NaCl (60 rTL) and were dried (MgSO). The sol vent was

removed in vgguo to give 2.(890 ng, 91%NPNMVR (CDC13)

6828(brs Hp, R806~(d, 1H, J76I—|25'N75H H,

742( 7.6 wizAec 7.30 (t, 1H, 2@@
@m) 6. 73 ChT S, ($H, 3. 96
Rene, 140C NH'“RE@p 3 25

A NS?/nth f coappound 3: Arsuspe %ret hybrea
2- azi‘do+3- (1H i ndol - 4-yl )a'?‘:r)yl ated 890 ng, 3.68
nmmol) in dry xylenes (100 nL) was retluxed under N2
for 1h. The solvent was renoved in vacuo and the
r esi L}e passed through a columm of si @a gel (30%
Et CAc=hexane) WD 2008/ 103693 PCT/ US20 054362 95 to
afford 3 (663 ngy, 85% . 'HNWR (CDC13) 6 8.97 (br s,
1H), 8.36 (br s, 1H), 7.47 (d, 1H, J=2 Hz), 7.40 (d,
SVnth¢$$0f1&1m1®uBﬁ\18 7.26 (t, 1H, J=2.8 Hz), 7.22 (d, 1H,

I73- olfion o§c%mp%und 15%33.6 mg, 0.025 mmol) in MeOH (SmL) 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
reaction mixture was filtered and concentrated to afford Compound 18 (31.5 mg, 96%). MS:

caled for CsoHg BrN1,Og (M+H) m/z 1037.39 found 1038.20.

Mal-PGE4-NHS HN O N
H ~
18 \H} P O
N

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
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J=2.4 Hz), 3.95 (s, 3H). Me02C NH NaCNBH3 Me02 6NH C
~HAOHN 5 H 3 4 Synthesis of conpound 4. A
wa0attoees of net hyl pyrrol o] 3, 2- e] i ndol e- 2- car POKRYB20$054362
(3, 663 ngy, 3.1 mol) in gkacial acetic acid (9 nl)
under N2 at 15C was added sodi um 10 cyanobor ohydri de

i o F7, B igh o L%gﬁ}‘i‘q@gy bR b rane e e g 19 x
150 nﬁ’ﬁ’%lﬁﬂmb M Re V&t B mi/Bth ML01 A NEANRSy IBAR Bt Are v&*?t}ﬁ o f¥8dient:

careful “addition of solid sodi um carbonat e. '
10% asqueeiik inidxninr E0%ds S8%t acafon@dlevm tLh nﬁnm@mta(nﬁng 56% aetfppitrile in

. a th rrbi extracts
s ming g anfoGE I BRGIEN § ARhJashlst EpuERih BN L ptari- Ms:
caled fcﬁrl¢6lgH§7B§Nl40162@5i’¢IE mctztwmhncaimr(ﬂﬁd 4 (562 ng,

84% . 15 'HNMR (CDC13) 6 8.85 (br s, 1H), 7.15 (d, 1H,

J=8.4 Hz), 7.04 (s, 1H), 6.89 (d, 1H, J=8.4 Hz), 3.94

PE), 3.68 (t, 2H J=8.4 Hz), 3.24 (t, 2H J=8.4

. 11 11 NH BocOCOCOBoc NBoc McQ2C N 0O McQ2C N
HTHEH 4 5 20 Synthesis of conpound 5: A sol uCOgme

CH@f net hyl 1, 2-di hydro-3H pyrrol o 3, 2-e]i ndol e- 7-
(5 )

EXA

boxylate (4, 43Qcgcomeét2 mmol) in dry THE
treated vmth—eh—-—t—e{—t—-—but—w» di car bonat e (672
l\8 mrol ) at 25C ygp@fle. MopThe reaction m xt
stirred 16 h, then the soI vent was renoved i m=achio.
FI ash chromat ography (silica gel, 30% Et OAc- hexaae) 25
-gave 5 (551 ng, 849%.' HNWR (CDC13) 6 8.78 (br s,
7.26 (s, 1H), 7.25 (d, 1H, J85 Hz), 7.07 (s, 1I—|)
4.12 (br s, 2H), 3.94 (s, 3.27 (t, 2H, J=8.8 Hz)

0, lo
Syniied O bpapfia 7'%g ST RO
and m@Bthyl 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)

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
(MgSO0s4). The solvent was removed in vacuo to give 2 (890 mg, 91%). '"HNMR (CDCl3) 6
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,
J=3.2 Hz), 7.26 (s, 1H), 6.73 (br s, 1H), 3.96 (s, 3H).

CO,Me
Z "N, Xylene, 140°C NH
AN > MGOQC /
N
N H
H
2 3

Synthesis of compound 3: A suspension of methyl 2-azido-3-(1H-indol-4-yl)acrylate (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 conmpound 6: An aqueous sol ution of LiCH
(2.2 nL of 4.0 Msolution, 87 5 mmol) was added to a
WG basng3ees net hyl PCT/US2008/054362

3-(tert-Butyl oxycarbonyl) - 3%52-di hydro- 3H
pyrrol o[ 3, 2-e]i ndol e-7-car boxylate (5, 551 ng, 1.74

to aff b0 s MenP3 el ENME (CH L a7 (3T HE R34 bps. ThRe7.47 (@, 1H.

1=2 H&?a/Czto @num FoUr B89 6 (QlﬂHJtJE@' s\Mzt&iW YREELHH PR HAWR? (¢, 1H,
hen adj usted pH to Wi t , producing a
J= 24\Hn),t?e95 or 8d). p|tate The soI id was col |l ected by
filtering and was washed with water (10 nmL). Drying 10
the solid in high vacuo afforded 6 (524 ng, 99%.' HNWR
6 12.93 (br s, 1H), 11.69 (s, 1H),
NH7. 20 (d, 1HNadRBWS Hz), 6.91 (s,
-88Hz) 3-18—(t-—2H J=8.8 Hz), -
H) | Bra Bra O OAEBH-EtOQAc 0 6 | ~ N
5 I\IXOINIONJO>pJH2HBrEDC/DI\/FJNONON*H
15 7,8 9 Synthesis of conpound 9: A solution of 7 (48
ny, 8 1 mol) in 4 NHBr in EtOAc (5 mM) was stirred
at 25 C under nitrogen for 45 mn. The sol vent was

removed and was further dried in_ hi %h vacuo for 4
Synthegis of, gompepnd,d: fqsolufipped methyl pyrrolo[3,2-e]indole-2- carboxylate (3, 663

t; - )y Ly
e P P e St e oo,
10 cyanohgrohfdrid (10 In)e, 94 moblt awihthefeatiih m{:2RreSvawgitin®@d I& 2.5 h (13-

) in DVF (3 m) was.added he reacti n i re
ISOC){ATEEC %ﬁ?tﬂ"rne‘?il"é e s gougegintg W?ter%ﬁgﬂéala%}% Ms En%\[? g’éf the
careful R&diGS M ELsIHIQBHEin YWRBoraRY. Q‘K@E%garz ; AR R guRNy S ézydg‘ﬁ@teg §lith EtOAc

eluted with 3-10% MeOH in CH2 o give 9 ( ny,
(3 x 6409%). aNIVR cODhBEd dBradl wedgiried (MgbE)). The 3glvent, washpmoved in

vacuo Fg]]l&j:bgl:!iwigéﬁ]ﬂg?)(s‘lﬂlcta!z @ %]998 #{égi ﬁexe\l)ne)} a%fop%'&'zéa @6%@% 34%
15 HNN%IH(CDE%)%SF%)(HZ d. 1@% tss ((dH)H 148 8 1AL 7. o%t& 140, 6(-39 ¢d, EDHSfcs 4
Hz), 39476, $131, 368 (md JSSA(HZ()b% 24 (t, %H;)F? 8t He)- (m 2H) 2. 46
(br s, 2H), 2.38 (br s, 2H), 2.24 (s, 3H), 1.49 (s,
9H). WD 2008/ 103693 PCT/ US2008/ 054362 97 Br\ Br\ k |
| i N40HBr-EtOAC I i NH -N] ON/ ~NJ ONOHNOH
2HBr 1,QH 5 Synt heSIBOCOtOCOIBEEOUHd 10: A solution ofNBOC
9 (26 004mml)|n4oNHBr|nEtOAc(5n1
MeO-(T at 25 C under mitrogen for- 45 ni MeOzte N°‘

vvaSHrermved and was furt hefF

4 3

20
Synthesis of compound 5: A solution of methyl 1,2-dihydro-3H-pyrrolo[3,2-e]indole-7-
carboxylate (4, 450 mg, 1.42 mmol) in dry THF (8 mL) was treated with di-tert-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 (CDCl) & 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).
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dried in vacuo for 14 h to afford 10 (27.7 nu,

98% . ' HNMR (DMBO- d6) 612.09 (s, 1H), 8.25 (s, 1H),
wW@2®8/101893 1H, J=8.4 Hz), 7.92 (d, 1H, J=8.8 HzRCT/USHBS/054362
(t, 1H, J=7.6 Hz), 7.49-7.% (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/ 27NBod- 50 (m 10H), 2.88 (s, 3H. cl ,cl

Boc

MeO (gd/ 1) 4N HCl i nUBHOAM/MOHD BnO Boc HO Ny
2 O/ | Boc O N H II IZ I3 15 Syhthes
conpound 12: A solution of 11 (20 ng, 0.05 mmll) and

10% Pd-C (15 ng) in MOH CHCL12 (1/2, 10 m&
degassed in vacuo for 40 s. The resulting m ture was
pl aced under an atnosphere of hydrogen and stirred at

25 Cfor 7 h. The reaction mxture was filtered
Synthehis ofi gpmpeund 6: (ACHRCIMswabitpn of ReOH a2 Yanlt ohhd Menvtien, 8.7

mmol et 3o 3RET U PRIPA 4% RSy pfi ooy Puis M "
pyrroloPVB@ i@ 1e G -catbbx§hatd &, 53Hng, 8.704mrhél) inlé mi =& EHIEIeOH/H,O

7.72 (d, 1H, J=8.2 Hz), 7.61 (br s, %,6745 (t, 1H,
(3:2: lj,::'gld4hq_§e}1ct1071 FuIe fvas ﬂqreq] &t8254C o) L 14 In reqefion ppixtume yas

dilutel g\{n&fwagéﬂgpmh %ﬁ (8 th%l{%d%lgf%@rﬁ%'ilf@' 45wf?15l 2RATP Hfb%ué?lé&pwhlte

precipit3te. Zbe sdljd mdﬂécted od filttrizdakd wadwenshed wwithgestef @O mL). Drying

the ol i Bieh AP F AL e PR TN HE M i ooz Shisd 1.

z ((egr C 1
11-693&%28@@%5?% SN s 1t 03 o

3.18 (L 2HL Ja§ 3 Hx) 0B48twPM). A sol ution of EDC (9.6 ng, 0.05
mmol) in DM (2 mM) was added and the reaction m xture
was stirred at WD 2008/ 103693 PCT/ US2008/ 054362 98 25

CJ{ex 15 h. The sol vent . renoved. The crude oduct;(
hr onat agiaphed on Eﬁﬁa gel gl uted Wlt 00/
N v CF2ZCIZtJ gix é

NS CDCH’33 6 9.45 (s, lel’—l) s*sefo(s Df#?j”sﬁ@(d
J 8.4 Hz), 8.02 (s, 2H), 7.63 (d, 1HJ84Hz)7*54
1H J=6.8 Hz), 7.43 (t, 1H J=6.8 Hz),g7.29 (d,
14 J=8.0 Hz), 6.89 (s2 1H). 4.75 (d. 1H 19.8 Hz), 5
464(t 1H 8.8 Hz), 4.12 (br s, 2H) 403(t, 1H,

? ‘99 (dd, . 1H, J=11.2 Hz), k‘i)("H AH,
Synthyﬁi@ SOIP@?“H% A Wlagion¢h7 GRyme. . IGITHP%) mét Bydp EfOfic (5 ml)
was stifRkd at%%ﬂgegllﬁgﬁelﬁopﬁ@ nfi? TheNGInNwEO Vel and was further

dried in high vacuo for 4 h. To the residue was added 3-(tert-butyloxycarbonyl)-1,2-dihydro-
3H-pyrrolo[3,2-e]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 product was chromatographed on silica gel
eluted with 3-10% MeOH in CH,Cl, to give 9 (26 mg, 40%). 'HNMR (DMSO-ds) 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
(t, 1H, J=7.6 Hz), 7.29 (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
(brs, 2H), 2.38 (br s, 2H), 2.24 (s, 3H), 1.49 (s, 9H).
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/1 ODW OHBr HHH13 14 15 10 Synthesis of

conpound 14: To a solution of 13 (19 ng, 0.04 muol) in
worMEsA®ond ) was added sodi um et hoxi de (0.5 MCTIUNMSOIA)S4362

79 uL, 0.04 mmol) at 0-5 CYand was stirred for 5 mn.

To the reaction m xture was added water (20 nL), and

t he aqueous nj xture was extracted with EtOAc (2 x 10

Ble combijed extracts were dried (MySH
. 15 removed  pp-Macuo, and the cpus
~ hy; grdphe d.on_sLELca_ge ut e~y

N IMECH i 12t o glve 14 (15.3 ny, 879@NVNNR (
9.24 (Br ®, 1H), 8.25 (dd, 1H, J=9.2, 1.6
(s, 1H), 7.54 (tt, 1H, J=7.6, 1.6 Hz), 7.43
J=7.8,71.6 Hz), 7.28 (d, 1H, J=9.2 Hz), AL

6. 94 (d, 1H, J=7.6 Hz), 6.88 (s, 1H), 4.49 (m 2H)
4.12 (br s, 2H), 3.26 (n1 ZFD 2.92 (m 1H), 1.76
(dd, 2H, J=7.6 Hz), 1.61 (s, 20 Synt hesi s of

SynthgSof gapvid Bk gt a@éé st pﬁﬁé%inl? st (gt etdhe s

ml) wid hﬁ%ed@ 26 o¢ u%@elmurﬂe geh18r 89 hie Nthe WBR e AEWRVBFoVE MRCWS further
and was further dried in high vacuo for 14 h to give

dried i¥6vac¥o forrig,h ©9gHord 1N (n@h@&%?ué NBGR GRS g 24K 5, 1H),

8.25 (1E|)ﬁ‘)5§%§§d ]153 ’J—EILL]I%Z_) 982 iiiz")uf 7<8. gfmwﬁ 6%% f‘H,ﬁgﬁl@@l 7.49-7.55

(m, 212)L|)7 347(d2?H(JS:28881H|%) 7%2&411(:3), 4@H(t 10, g(i Bizﬂz,) ﬁ%ﬂgj (19L 1(JBIHZ)
br m )
4.47 (Br 481f(1)m3 8999 Wl) %@béﬂioé@@émlﬁﬁb@ﬁ@d&ﬁ%%z 99 Br
OY N2 1 ¢ HN r'NONHN, ON\ HONHON\HH/ HO
O 10 O 29 (fron1Exaane 3) OYNH2 O Bra HNHN OO f

Abs N O Hl, 0 0 N NC|I\| NNHO -~~~ A", 0 HdD HN-
O J_H Ha, Pd-C O 3 1) 4N HCl in EtOAc %
O N HO O Ho

Boc

BnO N 2) 6/EDC/DMF
Boc
H

11 12 13

Synthesis of compound 12: A solution of 11 (20 mg, 0.05 mmol) and 10% Pd-C (15 mg) in
MeOH/CH-C1; (1/2, 10 ml) was degassed in vacuo for 40 s. The resulting mixture was placed
under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction mixture was
filtered through Celite (CH,Cl, wash). The solvent was removed in vacuo. Chromatography
on silica gel eluted with EtOAc/Hex (2/8) afforded 12 (15.4 mg, 98%). 'NMR (DMSO-ds) &
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, 9H).

Synthesis of compound 13: A solution of 12 (14 mg, 0.04 mmol) in 4 N HCI in EtOAc (3
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-e]indole-7-carboxylic acid (6, 15.1 mg, 0.05 mmol). A solution of
EDC (9.6 mg, 0.05 mmol) in DMF (2 ml) was added and the reaction mixture was stirred at
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O~0 N 16 'O Synthesis of conpound 16: Conpound 10
(0.033 nmwles, 2HBr salt) was reacted with 5 Conpound
wQ@008flodesanpl e 3 (45 ny, 0.054 mivbl es) in 2.5 PLIT/DRO0$/054362
the presence of HATU (20 mg, 0.054 mwbl es) and TEA

(15 20 L) for 50 mnutes. The solvents were

d the Cr fied by R h
25 L BB A B S ST A RS i

/
A e O ) o

(s, THDIN-3 OCSHRHEG20 (di TH) J284 Hs), 8.02~(s\ 21D, Ri431(d I H.)8.4NHD, BSN(E, 1H,

o5 5 Y L ST A Gt RiB1E 045 M s

4.64 (1N, .8 A8), 4NPR6Q, OHY, BoR(tHNM QMM 3m3 (G&1H, J=11.2 Hz), 3.42 (t,
1H, J=10.8 Hz), 3.22-3.31 (m, 2H), 1.61 (s, 9H).

[‘ ~Cl O . \|/ [‘ ~Br
O \‘/ NaOMe " HBr-EtOAc O
o \ N\ﬂ/o 5 N N\H/O o N NH
o~ o DMF o~ o) o~d HBr
N N N
H H H

13 14 15
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 aqueous mixture was
extracted with EtOAc (2 x 10 mL). The combined extracts were dried (MgSO.). The solvent
was removed in vacuo, and the crude product was chromatographed on silica gel eluted with
10% MeOH in CH,Cl, to give 14 (15.3 mg, 87%). 'NMR (CDCls) § 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).

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)
012.16 (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).



HN ONHNN-1(s) NO NOO NH19 Synthesis of

conpound 19: Conpound 10 (25ng, 0.033 niwl es, 2HBr
wW@200B8)1)360ms reacted 5 with conmpound D of ExanptBUS2008/054362

(21.5 ng, 0.043 nmwles) in92.5 nL DVF in the presence

of HATU (16.5 ng, 0.0433 mwl es) and TEA (10-15 L)

for 45 mnutes. The sol yen{, was evaporated and crude

i®d by reverse phasYHﬁ’LC to give 25 ng of

o d 17. (71 % vyield) NB 1067. 0. Conmpound 17

pJQ  mvb was depr at q/\nthOS % pi peridine in ¢

N 45 m nut ﬁh WW%QMNMb
and th8 rési due vvag?’r@ﬁt di dthyl "10 ether to give
18 (Mp: 845.2). To a°Sol ution of 0.0093% Mekapeaf 18

in 3 nL DVF was added | - dPEGA- NHS ester (10 ny,
0.019 n\bles) in DCM 1 , followed by TEA (5 L).
After 30 m nutes the solvents were evaporated and the
crude purified ,py Reverse PhaSé HPLC to give 5.2 ny
of pure Compound: 19 (Ms: 124 2, 12@ ﬁncd 1281, 2) VO
2008/ 1@’3@&3 P 82008/ 054362 E6 ~00

O O\~ PNH HZC (i}pmﬁimocﬂ peri di ne

~NxO | N-H\OW N ObIATUI\I\/~ .NJ O
~ON H 3 070 0™ 0-JNoON 0 0~0 O m | S/

\IJNINHZ O CIS H\ OHOOMH POO , NIT \ /
~t0O/INONO NN HH f&
. &

Synthesis of compound 16: Compound 10 (0.033 mMoles, 2HBr salt) was reacted with
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 uL) 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.
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546 0OOHHXOOIN HOIr® INTFADCMCI NHO O

\' -N~ r,-NKONI \'/ O ONHZ7 Synthesis of
w@arspoexds 3: To conmpound 1 (18.2 ng, 0.03 nmol PCT/HSIONGF054362

(2 m.) was 10 added 2 (16 my, 0.036 mml) and HATU (14

ng, 0.036 mmol) followed by adding DI PEA (19 uL) and

the reaction mxturg was stirred for 7 hrs at 25C. The

solwgnB\was renmoved Yunder vacuo and the produ%t:<“\7{ias

py fed by Prep HPL'C (SymmetrPrep C18, {mBrl19 xHNR0  Q  HN—Fmoc
(\Nmtno ‘ ted at 0 wl/mn (0. 01% in wat erv Nm
_n_Jacetoni Wit h adogr, ~Fmod 0%0 aﬁ\et tpileli —&/5

mn, o % acetgrg t Hi e 1 n 1N n,° mai i 0

50% acetonitrile i -1—509% 100% a¢etanrtrile

in 5 mon, to give 3 (15.8 ng, 53%. MS: gal cd for
C59H58CI N709 (M+H) nfz 1044.4 found 1045. Synt hesis of
compound 4: A solution of 3 (15 ng, 0.014 moly in DW
(2m.) was treated w th 5% piperidine in DVF (2 I‘|=’1<’)H2

The reaction m xture was stirred for 5m atBr\ZSCE H,;I:h\e_ o»_&

20 final product was purified by Prep '@
(SymretrPrep C18, 7m 19 x 150 nm col u:ﬁp
10 mM/mn (0.01% TFA in water/acet offityrid
gradient: 10% acetonitrile in 5 ninO%
acetonitrile in 15 mn, maintaining 50% acetonittile
in5 nmn, 50%to 100% WD 2008/ 103693 PCT/ US200818054362
102 acetonitrile in 5 mn, to obtain 4 (11.2 ng, 95%.
M5: calcd for C44HA8CIN7O(, (MrH) mz 822.33 faqund
822.6. Synthesis of conpeund 6: A s@ ution of (11.2

mg, 0.014 mmol) A BAVF (2D - dte 5(5 5 g, { 0
0.018 mmol) in, @ Q. 5L ;?eNHr Action mit/G?Ee\/wa\?H”u\/\;{}
stirred for 1 hr ¢| 5C. vTinal product was 5

purified b ﬁe% HPLG ¢/ trPrep C18, 7m 19 x 150
1 /

mm col um)’, el uted &t mn (0.01% TFA in

wat er/ acetonitrile) with a gfadient: 10% acetonitrile
in 5 mn, 10%to 50% acetonitrile in 15 mn,

mai nt ai ni ng 50% acetonitrile in 5 mn, 50%to 100%

L . . , 0 )
Synthggigf?g Q{Ip%;)})llmed i& éonQﬁnJ PO trnagl, BO%% Ilsl\;lglersthH]?r4S@lf)) \I)\v/ass' reacted
with compound D of Example 5 (21.5 mg, 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
DMF (3 mL) in 45 minutes. The solvent was evaporated and the residue washed with diethyl
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
uL). 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)
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10 C54H59CIN8010 (M+H) nfz 1015.4 found 1016. 0.

Synt hesis of conmpound 7: A solution of 6 (13 ng, 0.013
worp@Bjodens TFA/ DCM (1/1, 2nl) was stired for 1BCTAUR2008/054362
The sol vent was renoved untgr vacuo and the product
was purified by Prep HPLC (SymmetrPrep C18, 7m 19 x

colum), eluted at 10 mM/mn (0.01% 15 TFA in
acetonitrile) with a gradient: 10% acetonitrile
in5 mn, 10%to 50% Qgetonltrlleln 15 mn,
mai nt ai ni ng 50%acet0/3r71btrlle in5 mn, 50%t %0100%
7

tOni tril g<I'ft 5 niNemet O glve7(12mg 9
gﬁ%@fo N 1CINBO1N (H) 959. 34 M@E’Eﬁ’ Piperidine
Oy Jf@@) NH, orHANHZ Br %{W N |
NFmo€ HY NH2 HoZc i o H ? |Oper|d|ne N JN
OM) Ol N/\ OHO INB GN2 WINONO ON 20
H 3 5:-NH2 5 N2 NHNH 00 ~ OO0 HHNL -~ N\ NNI
BPMH\\NyNH2 0501 Br\ _H/\ OBO OOONN A 0
NI\ / ONIJALONO OHOH46 25 W <+
2008/ 103693 PCH, 5200 /0543@2 103 Synt hesis ofo_¥§
47

conpound 3: sal utio , 0.06 mol )H,_j/ Oy
(49w, 0. 07 A*mmmH; and_aéi;m %o. OLWW@;

EXA

m& SLtreated with DIP \uL) N e
J? ctli A Xt ure was stlrredf\ 30 mn. The
sol vént was renoved and was further Grifd in high
vacuo for 4 h. The solvent was renoved under vacuo and
the crude product was purified 5 by Pref HPLC
(SymretrPrep C18, 7m 19 x 158_ mm col urm) el uted at
10 M/mn (0.01%

TEADCM $C\/I\ N{HJ\/\/\/?
N O

,N

12

Synthesis of compound 3: To compound 1 (18.2 mg, 0.03 mmol) in DMF (2 mL) was
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
min, 50% to 100% acetonitrile in 5 min, to give 3 (15.8 mg, 53%). MS: calcd for
CsoHs3CIN7O9 (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 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

min, 10% to 50% acetonitrile in 15 min, maintaining 50% acetonitrile in 5 min, 50% to 100%
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TFA in water/acetonitrile) with a gradient: 10%
acetonitrile in 5 mn, 10%to 50% acetonitrile in 15
wOorReeg/10@dnt ai ni ng 50% acetonitrile in 5 mn, S5PO/U2008/054362
100%acetonitri|e in5 mm2to give 3 (56 ng, 85%.
cal cd for C56H54Br N908 (M+H) nfz 1060. 33 found

acetoreargofé? i o SHABY 5 (1 DO itk PEGrLts IRFOR gD e

822.3PkRfkiggbe in DMF (2 nL). The reaction m xture was
stirred for 5mn at 25C. The final product was
purlfl ed by Prep HPLC (SymmetrPrep C18, 7m 19 x 150

svuoioaf iR By 1) Sodint L Thr TP 4 260D oL G wes

addedi tB 535 5m#i 0001 8L&AkO1)An TG0 ShN)| Thd fre@ctidﬂl rﬂ;ﬁuﬁ‘b Ruas stirred for 1 hr
Joai ntai ning 50% acetonitrile in 5 mn, 50%to 100%

at 25°gc Ehofinalproduct waspwified hyPrepHHILE @ yomaetPreg C18354m, st 150

mm C@yn ﬂesn S W OAJW Mf%m% %aﬁc%o]p ﬁﬁleé %’g@%gég% %tlé()%

acetonfitridé )n B fAtn 50(7«61;0250@@ ace@orﬁ&lleml‘DIS) ming Gnafiritaiiivig i(@bTb,c)etMtﬁﬁ'ﬂe in35
treated with DI PEA (10 uL The reaction m xtur

min, 3% kG Y% aeetanitifle > mp o O'frq%él H ddmg D4 Syscd for
Co:HREN.D @/Iﬂﬁ%i? RILR) oo bPYOTERY! Prep CL8, 7Tm 19 x 150

uted at 10 mn (0.01% TFA in
water/acetonitrile) with a gradient: 10% acetonitrile

m n, t05%ac tril iin 15 m
Syntiels 3f SRR 6 w0t 5 18 110 1% 1 AioD Bedh AN 2mL)
was s@e8¥SM & tid, Fhé BolPedfivhhs r&ﬁo%tlﬁid@r @ac(lé %n('iTEhe é%@&@ct w'i@purlfled by

cal cd for 25 C51H55BrNi 0C® (MtH) nfz 1031. f ound
Prep HBB@ (Symm@rEmSZ 1803B@3 19T S8R0 ©8M10614:¥612€d 201D mEApvEL. ¢ %

H
TFA 16\)61&6/ _aLcet(?:Qltrﬂ-e) Vg’%}t %grcafhengl 1'6%1%6&1{%%@I 1§?5 \O‘é @E:gz
acetorfiilé ir (3 mid) nidhthinkifg250% abREXiNi19 b5 Rin, %Ok%ﬁtd) MO‘?@&C‘etd}Hgﬂe in5

07, RL=Ct HN 4, Rl—LsconpoundA c 5 R
min, tg)gg\(eg)@)’z rag, 97%). MS: galed for CsoHs CINgO,0 (M+H) m/z 959.34 found 960.

EXAMPLE 7
Op-NH, 7/NH2
NH
O o s
= NT(\N’ moc Hoz . N
(\Nﬁ?\o O M@NHZ HOQCO oOH 2 O Bra | N\(\H Fmoc  Piperidine
= o - .
N ( BOP o) Np
.- SEas Tyl
2TFA 4
AN O N
H
1 3
Oy-NH, Oy~NH,
/rNH . INH ]
o o )\ o \
H - . )\/\/\.m H -
B\ Nj(\NH2 C:‘NO Br{ N.'(-NJ\/\/\,?\]Q
o § o ° 2 () H o H o
2 0 N 9,\ 0 N
Saas TavL ot (5
N O N NS 7N
H H
4 6
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NN NHHR NO' \ N~NHR2 f HN O O 8 Rl=Lys(Boc),

9 Rl=Leu, 10 R1=Cit, R2 = Fnoc e 11 R-Ls R = H J C
W@20BIIN6eB N N/ NHR OOJ/ v OHN\ H 16, RT/ES1008/054362

ON1l7, R = Ct Ob 14, RB = LysBoc 15, Rl = Lys a

EDC, HOBt, Cud 2, 5% DMF in CH2Cl 2 40-60% b TFA,

2 98% 20, DMF 70%d
Sy Zom ey TS B SRR oSBT Bl an
BOP @4%}; Ng. @Wﬁlkﬂ?)'l)rﬁhq)’MFQ?s @iﬁ&r%mrgzﬁg@mﬁ @IPEA @9ul 9P reaction

nthési's of ¢onpound 0 a solution of
mlxtufénrm& {tiyeeBo ) - OFpr(BD@inag he 101®€7ntmaslr§m®wd adIwasiforthayfdried in

high Vﬁﬁ]ﬂﬁ% 4%11 (;(11& ]t rrL)I'elilOéE‘éi %{e )gacgﬁgn& e crun(% produc% was purified

by PrdpSHPEO thyrhnﬁtraprrwlgaepﬁp 29 & 168 4fm ¥Blunky) Z8utedat 10 Al/min (0.01%
roomtenperature. The m xture thus obt ai ned was

TFA igtwaterégetopitriteg wishiugradienth {0 regforibiplp éit 5 éminolrQ%i & §a%2

o by P2y AR P90 0, L S8 TR s

min, tb @ivary/ (3638g, 83 )t NESA ciilbé foreSkIUBrMas: (MHH S inedl 069, 33! faﬁrhi
chromat ography on silica and eluted with 5% net hano
1060.44 di chl or onet hane to gi ve conpound 1 as a col orl ess
oil (286 ngy, 42%. 1H NVR (CD30OD) 8 1.38 (s, 9H),
1.45-1.54 (m 4H), 1.58 (s, 9H), 1.80 (m 2H), WD
Synt2eio 8f t6BHOENPETAUS2OBS/ FH42B62ng, DIR BmoB if DMEKH)mLwagtreated

with #‘ﬂ Qy%glj)ﬂ%ne 3@_@?\/{1% ?%g]i?%’fheag%%ogfn@%r% glas7 lgeﬁ?ed(fg]b&i%gg at 25°C. The
final ;(rg§j"c)c wa@ﬂﬂrlﬁé\(ﬁﬂj BRe)HPLE Y rﬁr%‘tﬁaﬁ:?' Cl%/ nhes 2196 ) mm D((::olumn)

onpound 2: See€ the preparation o or gener al
elutedcztﬁ d@lnﬂhglnpiﬂ&H@dEFé in Bfa@aj@pfttpmgﬂg} wrtlrm @rddeant: 9% sEROMmgile in 5

. . But 4- am nzoate. 28

min, ]jjf)qﬁ'] é) $ 8 }Ct&%l\;g g§ auﬁtal(n /é]ﬁ/ N‘I\}%ﬂ% 8&585‘} r%% to 100%

acetolltrfl® 11{5 rnn@"ta) 0bt1a1r543(1(632 %l'bi’a%)l MS-cakdd0r CHH@T'NQOQ(MZH) m/z
é ,428(m1H) 40 (m 2H), 7.35 (m 4H),

838.2 f«agld 7.78 (d, 2H), 7.90 (d, 2H). 10
Synthe3|s of conpound 3: See the preparation of 1 for
general EDC coupling procedure.

Synthesis of compound 6: A solution of 4 (16 mg, 0.015 mmol) and 5 (6.2 mg, 0.02 mmol)

in DMF (2mL) was treated with DIPEA (10 uL). 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 50% acetonitrile in 5
min, 50% to 100% acetonitrile in 5 min, to obtain 6 (13 mg, 75%). MS: calcd for
Cs51HssBrN 1009 (M+H) m/z 1031.33 found 1031.6.
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Coupling of Fnoc-Cit-OH (206 ng, 0.52 mmmol) with
tert-Butyl -4-am no benzoate (120 ny, 0.62 mmol) gave
wadmsmepead 3 (62% . 1H NVR (CD30D) 8 1.53- 1. 58PCTUSBH/054362
1.57 (s, 9H, 1.71 (m 1Hwo04 1.82 (m 1H), 3.08 (m
1H) 319(m 1H, 4.21 (m 1H), 4.28 (m 1H), 4.38
, 7.28-7.39 (m 3H), 7.49 (m 2H), 7.56-7.86
EXA} .'7.89 (m 2H): LC-MB (ES+), 573 15 (MHH)+,

SQSW 611 &I\/HK:) Synt hesi s of conpound H4: R1TO a
o t| ’1 (.28 0. 44 mod ) &hl
was added TEA WFRnL). The res Itﬁ@&é‘ ti 5HR2

was®stirred for 20 mnutes. The sol vent © was
evaporated in vacuo. The residue (260 ny, 80@%@39(3“
used wi thout further purification 20 for the 3hpé Xioy
step. iH NWVR (CD30D) 8 1.45-1. 80 (m 5H), 1.88 (m
1H), 2.09 (t, 2H), 4.25 (m

H ) 4 45 (m 2H), 7039 .
(m 2H)b738(m 2H) 7.80 (d, 2H)R
7.98 (d, 20) SyntH nmkaandGSFi To a PNy

of 4 (214 ny, 0.44 ml) BVF (5 md)n'ieke Maed OO
di i sopropyl et hyl ami ne (1 L4, RO- 188 mml ), BocZO (cqmRgund A
mg, 0.66mmol) at room 25 eéralyeBe. The m xture was

stirrgdSpversatight. The sol vent was evaporated and the
resigoe s purified by sem -preparative HPLC to give
@ a5 a white solid 1r§1 ng, 709 . 1H NMR

corplound 2
(Q op) 1340, 9|-H) 50 (m 4H), 1.80 (m
N 3. 03 6(}\%1 K\NHRQL 40 (d—2H—T. 35
(m 4H), 7.65"Vm=4HdJ 7.68 (Od 2H), 7.95 (d, 2H);
LC- M5 (ESt) 489 (MtH Boc)+, $10 ,(MtNak, 30, RYRNLOES I Fmoc
of conpound 6: See the preeizaraqqr)s@ﬁ ﬁgggu,{serlc-tbg I
ester deprotection procedure. Deprotection of 2 (15

28 nmpl ) gave 13 ng of 6 (98% . The residue was

wthout further purification for the next step.
LCIMS 495 (M+H) +. WD 2008/ 103693
(\FM;JFS aJS3008) 054362 106 ﬂh@slsoof conpgund 7: See
_Nthe pr epag “o t en n{(yj/\e/st\gr epr @t acti.on
procedure D’é‘pr ctj on of 8 (2'0 ny, B hY, Rgaate
17 mg of 7 (98% . The residue was used w1 hout
further purification for the next step. 5 Synthesis of
conpound 8: To a solution of conpoun Boonpolerd A
was synthesized in a sinilar way as Briizéer f or
conmpound 16 in exanple 4) (24 ng, 0.032 mmol) in DW
a Enc,(Hbat, Ble),, MR i Cho Book BHEEANGH,C1D08 3 B0 JB®MY 70% d HATU, compound A,
DMF, DR A 5309% Orp)j!ilm oy aarw he %D} inlCH@;, DIBA, muﬂc'blma)rlr@}malwa'dbﬂénb@e
6079y, 0.032 nmol) at room tenperature. The mixture thus
obtai ned was stirred for 10 2 hours. The sol vent was
evaporated and the residue was purified by

sem -preparative HPLC to give the title conpound as a
Syntheiis 0& cemppend 25 Tag, soB6 of TN S(BRGDY ($)01mg0l .03 mmol) in

solutl%n}_%?‘%gf)léigl_ﬂ T?—r% @g‘%ﬁ‘)’%ér(; ﬁg(ﬁg@éﬂbégﬁ@dl 3% ,gémdl) }f%gt (173

mg, 1(62'819%11150) and t&%bl%tmzéﬁgﬁ%ooﬂer%ngatg Kl—% 7463% 16%8 13121170(17 t r%&b‘ﬁl,temperature

The nuxtgee this olgar)ned Vagstirgeyd fog rmsutzsar(dat@en qepper EI@OIN/E rlﬁen)g, 1.28
mmolil'\of\é? acg(M{il_Q) the mixture. The mixture was stirred overnight. The mixture was

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),
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15 Synthesis of conpound 9: See the preparation of 8
for HATU coupling procedure. Coupling of 6 (13 ny,
W@Z@Moml) with 25 (20 ng, 0.027mmvl) gave 1FCTGSWH8/@4362
(57@6 "H NWR (CD30OD) 8 0.86 (m 6H), 1.45-1.70 (m
2.78 (s, SFD 3.05-3.50 (m 8H), 3.70 (d, 1H),

305 ( 52?8&4?5 S 38000, 3 k8RB S bS8 7 o

2H), 779@3@1 081, ddMis BESS, 5(4QS(M41H1)BOCFC66£(ME§£?+ 973 (MH) +.

Synt hesi's of conpound 10: See fhe preparation of 8 for
HATU coupl i ng procedure. Coupling of 7 (27 ng, 0.053

synitgRoy cnpuigat See ¥ rtbogdRpGId s Ry PR fipgfrageure.
Coupkhd S5Fias-1L6u-0F G@Q'rﬂ |1m2%0()lwﬁﬁ—ﬁert\l\3§t Radafino benzoate (328 mg,

pi peridine (10 L, 1 ol ). The resultlng sol ution

170 ryms]) gaive §Edmg of 8&&4%Thé1 NUIR/EHD;OMNeE0.85 étpéHatleiﬁ sn9H), 1.55-

150 (7 B8, . Fraf Tl 25485 THI R b bt maS B Bk e et 778 o

2H), 190 theH)purification. LCGM (ES+) 866 (MrH) +, 888
(MtNa) 30 Synthesis of conpound 12: See the
preparation of 11 for general Fnoc deprotection

Syntl%g:g 0 g&i‘lﬁtj_ﬁ Sg g/}g Fh.F eQ})ragzISt}o l?(eleZf\/ngenepal gﬂ‘)% Fc'ggalh%g %%cgdure

Coupling diﬂlﬁﬁocp@[tl(DH((mﬁ @8, 0.62 nivhe) RektersBapyl- 4%&6@)8{1&&&6(930 mg,
PCT/ US2008/ 054362 107, Synt hesi s of conpound 13
0.62 apmel) gaep biameoh Hfo21a).- %H.)K”\@% ﬁ@Pa‘PDPEﬁdc53dbé$ 6ned), ér§7 (s, 9H),

1.71 (gg‘iﬁlg,df(‘j f@ﬂ?@g A %?E]nhgﬁ ’es',u%@“e’ 13}@,38. W? 4r§§’<'tnl 198YE38 (m,

2H), T.]ZB—UBGT(np.Hl) 1.8, AH){ DI56171& ME)SH)ST. 89(m521$)’ nih®E &9, 573
cp% Toasolutlon of 11 (18 ng, 0.021 mmol)
(M+H)p é%ma). R118Me¢R) or onet hane (1 L) were added

di i sopropyl ethylamne (11 L, 0.63 nmol) and N
succi ni m dyl - 6-nmal ei m dohexanoate (10 ng, 0.031 mmol)
Synthesis 06 comp ek 4 aflorassolufioa offil (280 eg, ©.Hd snrodl) & dieldowmsethane (4

t h Th I t t ed
L) aiadPaLT G2 fla. LB [t FrE S5 Sahyi g Anl e e solven
was e@aﬁ)ogdté’c?zncm& Ul?_féséﬁdﬁsﬁéo Wl 9§%§ Wah qse{dls%tﬁ'@rt ﬁZfﬁl@ purjrﬂ"!:atlon

for the( mxt%ldp HLN'MR(@Ds(’lBI) 5 12145858(Q fm SJHH) ,1 882{n)2$H0 2. 092(&) 2H) 4.25 (m,

210, 45 oy gD 330 A4S (2,250 TR0 ma 1 T S iy @ 2

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
Synthéesis 08 H)mpriumiSS( o Bieljution.0d 3 (284 mgH).44 8urad) (thdMFII)mL) were

scded e ARBEI rate 103315 SRR oPoES O HEFIG 0B Fbym
tempe'rzﬁul‘é' The Qﬁ)ﬂﬁ@t\b‘@%ﬁrreﬂ Qv&niht. MRS oREACHasIdApbd@ied afili the remdue

The resulting solution was stirred for 20 m nutes. The
was pyifigeb sappisprepaaporediidaC sneive yopneyndees @ whiye yadid (181 mg, 70%).

g NSIRTRHEBD) 501 A5 (2oL 90 S, A2 1"y (P 31): 3.03 (¢, 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)*.

Synthesis of compound 6: See the preparation of 4 for rerz-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) ™.
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20 1H NWR (CD30OD) 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,
WQRH0s/1®63H- 3. 70 (bs, 8H), 3.48 (t, 2H), 3.75 (PCT/UEH008/054362

3.98 (dd, 1H), 4.20 (m 1HW6 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 M5 (ES+) 959

Syntl{e% 7§ ﬁori'ipo@ﬁi?7 { %@ﬁ%"pre;?a@at%ﬁmf hest l%rzolgutﬂcé@ﬂ@ Hgﬂo%@tmn

preparation of 14 for N-succinimd
procednafleelerd@hteomfoh&w e W3ISmgmph geed UF 61 c(fddﬁB%ﬁgThﬁremue was
succi ni m dyl -

i.th
e bl B Bahat Y M) 48032 ol ) gave 10 g of
16 (660/() "HNVR (CD30D) 8 0.97 (d, 3H), 1.01 (d, 3H),
1 (m 2H), 1.56-1.75 (m 7H), 2.28 (t, 2H), 2.97
Syntl(egls of gOIng)un@,Sg Foz mitiomof gmppogldﬁ (qqmpoglpgi A gaggynthesized in a

mmﬂai’ Bay fgbdgs%gi)% fO%'é))mEéBJlQ(p]é‘ gﬂgexgu!ﬁ}ai ﬁ)(éﬂr 9{g3”‘g og;g')mm%lidr?éMF (1

mL) werd 2dded 5 (]1|9|)mg,1) 082 bl Ld)sopropeRtHyth min2 K8 ulZ, 0756 fimol) and
S, 8.25 (bs, 1H: LC NS

HATI% %79&83é mmq)l) at roggggm]quﬂ.tﬂgf) he wtgm@pag%@gd was stirred for
2 houR Cfﬁyggé?@/\xgéé 1;até(p é}(ﬁlﬁ@ 'f&?(ﬁl'esﬂva% ﬁg@? g@gmlgrepégﬁve HPLC

the preparation o or N-succinim
to glVHEﬂe&ltl'ﬂ mnmmn aad e/hne slqiiid (rig o, cﬁé%julr}éNl\m WPDE@D) 61.403s, 9H),
succ

1.45- 165%%4% é&ﬁé%%‘é‘ét?e%( (1563% 3@, (®E7r§{>n%§)3 Qe 33h- #55 6. 1H).

4.05 (%1?12,%@1 9#!6%‘_%?3%02%?& M.%(n%lké)?b% Ek)lﬂﬁ,%%%gé&OQ%SH),
7.63-B71an 311807 8 (2 BH), BIBG; BHY®.(5bs, 13H) LCMSSES), I(BBYM-+H) *.

3.70 (m 1H), 3.96 (dd, 1H), 4.20 (m 1H), 4.50 (m
1H), 4.65 (m 2H), 6.78 (s, 2H), 7.08 (s, 1H), 7.41

Syntl{e% of &thzuzgﬁ (2} th%sprepa?at%ﬁ of @'ﬂar( AU Zouﬁn% groc&hﬁre
Coupl]_n-g) o ¢ . ((Egg)mmgggv h\,@-ﬁ-[)20—|mg A2 nfrvNgy ve 171mg of 9 (57%).'H

P//\
MRBRRBT o 0.5 U. Ligslon. 3 45 6 %r%@% 350 fimpbin. 3.70 @
1H), F_PEHT A1N€.07 (m, 1H), 4.20-4.40 (m, 6H), 6.76 (s, 1H), 7.13-7.30 (m, 8H), 7.51-
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%).

Synthesis of compound 11: To a solution of 8 (25 mg, 0.02 mmol) in DMF (1 mL) was
added piperidine (10 pL, 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) ",

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.
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O~ 2. ~u" 400 043. TFAC O OO NN xO NH

OHOO IiIBCN-NHOH O 5 15 Synthesis of conpound
w@20080030npound 1 (50 ng, 0.079 mol) in DVF (BPCTAIP2008(654362

added 2 (49 ng, 0.085 mmolg7 and HATU (33 ng, 0.086

nmol ) foll owed by adding DI PEA (45 uL) and the

reaction mxture was stirred for 4 hrs at room

tenperature. The solvent was renoved under vacuo and

SyntHeE'i@ oP E&ﬂﬁﬁﬁnd"@@ Békr ihk 'p?éi‘)apa)ﬁoﬁ 3 ﬂ?l HP%né@ypﬂ% HEﬂr@Qctlon

nm col um), eluted at 10
proce(h@:redl%rtwéﬁmrmm(éﬁ/rn@@éﬁénnmol) Izgeye W mig od 13 r(%%b ﬁihe residue

10% onltr 5 mn 0% to 50% acetonitrile
was i oy FERE phitisfon doRomaiaBnt i re in 5 min. 50%
to 100% acetonitrile in 5 mn, to give 3 (47 ny, 60%
MS: %I\/H-H) + 1003. WO 2008/ 103693 PCT/ US2008/ 054362 109
Synthsylﬁto pownd ¢bnhearsalusion af B[ linéno 831 mmoiEinZy% DM in

sen koA DN AT LSRR 0 (FAE DS LME Ly
succmﬁnlitiyaiﬁ Ableimiddeatsdiel €1 0 @dNel1 was )t e6irm ltdrmieeﬁuw The mixture
et her and used for the next step w thout

thus obtﬁn%q@lévaswfrﬁ@ fQrat hgws- Thesolvpfdueassvaeriated wad thei rg%lllwaﬁ
purlflédwl&DM:mnéﬁ'i‘F(ggr%t#e%k/I%’:w ﬁﬁé{ by o%?ldE% % 'ZanQIdl@eg so‘hd(@é nff979%). 'H

NMRREBODY B 1rﬁ2((tnur2é1 ) V]ﬂ@ (S,t 9111)’ édLSfIOSO anﬂﬁ?) a8 I’(moilIH) 1 85 (m 1H),
eratur he reaction_m xtur

2.28 (E aD. 708 6 SHh 3n€)5xftu$lé> \%éé %?Q fbrSe%JH)aﬁ ‘%&r%@e%ﬁ@ e Ui %90
(m, 11f153f4[ 5 caFDHLg 63 C%%Q%QHMH %6 |5 ”QH?%F%(SW 731 (s, 280,

ana e product’ was pur
7.42 (hiPllH) (Byortret YHP; éﬁl(CﬂBSHYrﬂ 86LON, BH)x 7.9 @s, rhtd) cRr R 5i (bs) 1H) LC-MS
{(0.01% TFA in water/acetonitrile)
(ES >aﬁ0?§18\j %r’ﬁggﬁ@%% acetonitrile in 5 mn, 10%to
50% acetonitrile in 15 mn, maintaining 50%

ac.etonitri le in 5 mn, 50%to 100% acetonitrile in 5
Synthesis of t:@mpbuuai h5:5T0 3 satption 4944 (NBng(WB§ smm@B\. diglgoromethane

(0.8 HUE3<A as a decp TIQX (BI 'j I%L)O¥he resultlnlé"\slotlllt\{on ’élvq% sEr[r)&i E‘Cr%b_rr%'lncl:tles.—"r he
solvent was evaporated and lyophilized to give compound 15 as a white solid (17 mg, 90%).
'H NMR (CD;0D) § 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)".

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%).'"H NMR
(CD;0D) 6 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,
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)*,
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H= >0/ + HOyYNH NNH O O Fnoc O Fnoc O tert-butyl
4- anmi nobenzoate Fnoc Citru line 20 Synt hesi s of
w@ovpoeeeB 1: 1.5 grans (3.77 mvbl) of Fnoc-ci tPCI/US08/054362
were dissolved in 3 nL oft@VF in a round bottom fl ask
to which was added 0.87 granms (4.5 mol) of EDC, 0.61
granms (4.5 mwbl) of HOBt. 6 nL of DCM were then added
foll owed by the addition 0.88 granms (4.5 mwbl) of

Syntlesi8\8t ¥bmfin@i P9DSEZ AR RerMiod of &4 RN Ge MBI 0"

copper loride. The reaction m xture was all'owed to
maleigidohexanentsi Cghphn@‘mos@iume ﬁiospm ef lév@ﬁ @m@tOeQiSS BoBvdth N-

succmti]gl%y?'rggﬁi 1%']118 uc (gal{% (8§§{ SIo gaie %ﬁ négzoéﬁ Q%gg/g HNMR
7 1L i ¢ 1

0P, PGS0 558 130 S0,
3.12-3CBQ (maZHDON3G5-3.70 (43, @, 3M0 (%, 2KD) 3.R0 BocIH), K.96 (Nd.| IH, BGO (m,

O H, H 5 ~ \ H.~NJ, O
v, SRS BT 3 20Ny i 75
(m, 1HY, gat3ed, 2H3, 7. 86 dHBAY, gtooyld, 28 LBA3G s, 1H), 8.25 (bs, 1H); LC-MS (ES™)
988 (M+H)*, 1010 (M+Na)".

EXAMPLE 9
_?f ¥
N £
G 0" K
/@ © M HATU 8\%5
e
1 - o H 3
1. Piperidine
& RN‘?
3. TFA

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 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 give 3 (47 mg, 60%). MS: (M+H)" 1003.
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5 solution for 30 mnutes. The sol vent was evapor at ed
and the resulting salt 3 was dried under high vacuum
wab@snowd3 mol of 3 prepared above was react edP@i/UR20B/@54362
ng (0.69 mwbl) of 4 in 10109L of DMF in the presence
of 133 ng (0.69 mwbl) of EDC for 2 hours. The sol vent
was evaporated and the crude purified over silica. To
give 160 ng of 5 (47.6%yield). M1 = 518 10 40 ny
Syntl{egis of c%bﬁn@g A é’é@vﬁﬂn%?@t @9 ngY @rO'llélgﬁhoWlﬁ BMBOAD) was treated
comercially avail
with 5470 matehslinplup@d\éli (?nmh) andbtheytasiibo rrmdtelrmyd& goreddoi bl@mlrnat 25°C.
and 2

e e Pinfle: Vv Sbuen o ate B T USRI vRBS i minou

furtheg ?ﬁf@ﬁé&ﬁl@n TRScridd potieel vaRlissSived GRDMH @ ral% MQWe@@Mﬂaes
uent to give 70 % yi el d) of 6. = 645. 15
addltlvw@@()%ﬁ/ me3%0% P@IP/l)UsglMgl(@ M@G@d Qlf&% @8 lwg Tle. rgggion mixture
was stqi%)(i %or thr%t%ém t£if ‘%r tqlréM"[tFlA \%Qg‘aa% éo g@@ﬁ%h% éld the
Was evapor at e e resu T ng

reactlﬁr&hﬁxtﬂrem stliFre@ dt ﬂMﬁT teingbitature dar. 45|Thg1|'to ii!ldlwm cMUd 5=as indicated
and used in the next step

H
by analythHﬁ NN uggrproduchyvag mﬁ*é@d@yrﬁrm{ﬂﬁ (S@ﬂ@et@r@ C18, 7um,
19 x 1%%9%%111%119“ C}GQHBP V@Hﬂ/@mn ?@Of% ”l(IQA &'}w%&pﬁ%&%@ﬁt{ﬂg &vith a

was converte Yy stlrrlng W t
gradieREA.OBCMetanitr ZOinrh mut, d6% OHH) % adewentde ineliemay aportaneg 50%

acetorm;ﬂggn_? aci %dgﬁ)%(’/ umtjoel{_mp 1%%,%\/ afzrzc lflql'\lnr;?) gﬁj\‘f Qéngdl%i%gﬁ’. M$: (MH)*

289, - {/ N.Frmc I NO" HH~ 7H\ | NN1/ O N .Fnoc
NIl O/ OHOI / OHNOHN O

EXAMPLE 10

OY NH, OYNHg

HN j\
NH, L EDC-HOBt-CuCl
>r07(© CY \H
o Fmoc >F (0] Fmoc

-butyl 4-aminobenzoate -
tert y Fmoc Citruline

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 #-butyl-4-aminobenzoate and a catalytic amount of copper
chloride. The reaction mixture was allowed to stir overnight The solvents were evaporated
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
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8 9 Piperidine-DMF O-NH2 HN-~, CS I\ PN-NH2 N

ji, TNOONOHN 10 10 Synthesis of conpound 10:
w@2@8503%pdl of 8 and 44.7 ng (0.065 mvbl) of BIEPI/WE208/054362

added as a solution in 2 mo of anhydrous DVF to flask

containing 0.054 mol of 7 (MED-2477). DIPEA (93 ulL,

0.54 mwl) was then added and stirred for 1 hour. _The

sol vent was 15 evaporated and the crude m xture

purified by reverse phase pr(ﬁp HPLC. Té! "o¥Boc
' TFA salt 77 263t ef'd) after pu
1043. 16 ng (0.0 of 9 wasWo 2908 103%93

054362—112 t ed with 1 nL of a 5%

pf pi peridi ne AP\ or 10 m nutes—>Phe

&8l vent was. evapor at 8® and tlh’e solid resi deecwashed
wi t h hexanes and di ethyl ethetBrThe product 10 was

dri ed under high vacuum M+ = 821 O-NH2 HN~ \ CI\ H
33 NrN2 J-ONNPO N3OHN10 N- Succi ni m dyl

6- Ma|_ei 4ri dohexanoat e NH2j>\HN ~' SOH N H O/ (oN6)
7 . N HCI
0 T A oG
N

HO

TZ7N

O H

5

TFA

Synthesis of compound 7: 210 mg (0.63 mMol) of 2 was treated with an HBr-ethyl acetate
solution for 30 minutes. The solvent was evaporated and the resulting salt 3 was dried under
high vacuum. The 0.63 mmol of 3 prepared above was reacted with 210 mg (0.69 mMol) of
4 in 10 mL of DMF in the presence of 133 mg (0.69 mMol) of EDC for 2 hours. The solvent
was evaporated and the crude purified over silica. To give 160 mg of 5 (47.6% yield). M*' =
518

40 mg (0.27 mMol) of 5 was reacted overnight with 160 mg (0.81 mMol) of commercially
available 4-methylpiperazine carbonylchloride hydrochloride in 17 mL of DCM with 1.7 mL
of allylalcohol and 214 uL 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*!
= 645.
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INOHN O 11 5 Synthesis of conpound 11: The 0.015
mvbl of 10 prepared above was reacted with 11 ny
w@ 20083&6odvbl ) of comercially avail abl e N- succPCi/bb2098/054362
6- mal ei m dohexanoate in 1. 51n of anhydrous DWVF and
10 L of DIPEA for 1 hour The sol vents mas evaporated

e "5 . fsI ed e %er Soefo C troil%llve sl solvent
v Senedu i1 01
was e@w}/ﬁb@aﬂé thquﬁ'llli—i%tsalp‘? V@JS d?fe%lg)vlefﬂﬂgﬁrunw@ﬂ E@Hlvﬁc?uﬁn‘i’ M*! = 544

Anti bodi es For amno acid and peptide |inkers: This
and usedantieenedesiep.i bes reacti on conditions and

net hodol ogi es for conjugating a drug-Iinker nolecule

of the invention ptionally including 15 other

groups, such & %gters, reactive functi NHgr oups

and the like) yq_an antibody as a WO 200 103693

PCT/ US2008/ 05436 113 targeting agent, X4. The

condi ti ons and nmewjpodol ogi es are intended t

exenpl ary onIy Hand non-1limtyppg. O her anproaches for

conjugat|no S? NeFmﬁhleEUTeﬁ to an ﬁmec
kno '- he conj ugati qf ﬂtﬂ de cr|
her based on |ntroduct|on of Yfre¥& thi groups

heCantlbody t hrough reacti on oof Iysrnes of the
antlbody with £-imnothiolane, followed kg reaction
of the drug-linker nolecule mﬁth an active mal ei m de

group. Initially the antibod be conjugated was
Syntb%‘lsr efrcompomad ge 06 mg ¢0.01 M@lh efsﬁhét \eaWWerreqdpl 8ghyoetirring with

3mL 8% gthIt]P?Ar gt%l\zgm\éqs%tes fﬁ‘“’éo[?T%s re eva ovrvzgtseﬁI grcl:(ll]the ac1(§1 dried

underthigtougtuadshi't £ an7 gf MZNHnjm)t hi ol ane to the anti body.
The amount of 2- ininothiolane to be 10 added was
determned in pr ffiknary experinents and varlesOFWohw

anti body to antl n he prelimnary expen
a t%fwatron wikhgiEWDunts o) zrlnrnothlolane s
was Hadded “The an and fof mnhg |ncuba
W th e aﬁtl ody’ for ohe hour at u
Iéﬁﬁr%gerbaﬂy was desal ted into/5QIh pH

HO usi Ng a Sephadex G Z5 col uwr and t ew er of

hi ol groups introduced determnined rapidly by reaction

Wit 15 dithiodipyridine (DTDP). Reaction of t hi ol
groups with DIDP resulted in |iberation of
t hi opyridi ne which was nonitored at 324nm| Sanpdes at
a protein concentration of 0.5-1.0 ng/m 'were used.
The absorbance at 280nm was used to accurately o °
determ ne the concentration of protein in the ””\\
sanpl es, and then an aliquot of eagh sanple (0.9nl
was incubated with 0.1 ni DTUD('ﬁﬁ st ock solu hwrm
ethanol) for 10 m nutes at room @“’
sanpl es of buffer al one plus ubated
al ongsi de. After 10 mi nutes, vabsor bangemat~4324nm was
measured and the nunber of thiols present, _quantitated
usi ng an extinction coefficient for thiopyridine of

19800M i .
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

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. M*' = 1043. 16 mg (0.015 mMol) of 9 was
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Typically a thiolation | evel of three thiol groups per

anti body is desired. For exanple, wth one particular
w@nioshady3 t hi s was achi eved t hrough addi ng a 1BCT/052908/054362

nol ar excess of 2- 25 i m notzhi ol ane fol | owed by

I ncubation at roomtenperature for 1 hour. Antibody to

e.conj ug s.the efor
treateg Wl‘i?i ]n%‘hrﬂ? ﬁ\é\a fiory ‘Pee’a‘c[ﬁlg[%afPr F@AFPIB“% dhe plyent was

evapo%&ﬁllﬂcﬁﬂe ko PreGi@le %%e’d%ﬂpﬁ’&faﬁés %@@%ﬁ%ﬁ%@ e ﬂr@ﬂud@ o was
.0 containing 5nM gl yci ne, 0.5% povi done (10k)

chwdQmﬁ%b@mAPmﬂﬁhéWth¥62hted mat eri al was mai nt ai ned on
ice whilst the nunber of thiols 'N roduced was
quantitated as described above.O fter verification
of the nunber of thiols introducgg. the drug-Iinker
nol ecul e containing an active naIE\ﬂlde group was
added at a 3-f |d nol ar excess per ol . The

conj ugati edction was carried ot conj ugati on
buffer also g ai ning a final Cﬁﬁ?\ ion of 5%
DVBO (op a €1 at i v | vent). Commonly,
the drugk] irke . / US2008/ 054362 114

st g€k ol Bt i on n 100% di met hyl
sulpf.ox de.  For o 1@ an?ibody, the stock
s6l ution was added directly to the thiolated anti body,
whi ch has enough DMBQ.added to bring the fina
concentration to 10@b°or pre-diluted in conjugation
buffer containing a final concentration of 10% DVSQ
foll owed by addition to an equal volune of thiolated
anti body. 5 The conjugation reacti on was incubated at
room tenperature for [Ntigewimidyh6rialeing dohexanasie ng
i ncubation the reactijon mx was centrifuged and
filtered through 0.2 'mcroneter filter. Purification
of conjugate was achi eved © 5u@h chromat ogr aphy usi ng
a nunber of nethods. Cbnjuggte can be purified using
si ze- excl usi on chromat ogr ap a Sephacryl §200
colum pre-equilibrated with 5 HERES buf f er ﬁtg%.Z
f

cont n&‘&nwlgly0|ne 10 SOmM opﬂ I gone
( 10k] 0 ronatography

oy

t at a Tinear W | ow
|o onQ§|n|ng conj ugate Wwere
rated. Alternatively
cation ved t hrough i on- exchange
C ronatogr Yy tl@ns vary fromantibody to

<" Tanti body and n88d 5 be optim zed in each case. For
exanpl e, anti body- drﬂg conj ugate reaction m x was
applied to an SP-Sepharose colum pre 15 equili brated
in 50nM HEPES, 5nM gl ycine, 0.5% povidone (10k), pH

Synthesi3 of ¢SRpaMd bpd Yhe 095 HOAS EoRSrEh £Eboe WA réhcted with 11 mg
gradient of 0-1M NaCl in equilibration buffer at pH

(0.035md/lol) Redcavraerciatly amﬂabimNtsommnndyi@ mhleimigdnhergavae et .& mL of

anny BORUTHERRE 1514 U BHRESRs Wigut R abreg Y ot Pguce
purifiddvbNREVer@shabe EI%LCR@& 7 k@11 (Qﬂtﬂ%NEME 682% yidld). M*' =
Vivo Study 786-0 (ATCC Accession No. CRL-1932) cells

1014 wer e expanded in vitro using standard |aboratory
procedures. Male CB17.SCID m ce (Taconic, Hudson, NY)

EXARPLEE %bgju\/\gﬁ?il((nsl o?i)rug-Linker Molecules to Antibodies

For amino acid and peptide linkers: This example describes reaction conditions and

I | ec

methodologies for conjugating a drug-linker molecule of the invention (optionally including

other groups, such as spacers, reactive functional groups and the like) to an antibody as a
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age were inplanted subcutaneously in the right flank
wth 2.5 mllion 786-0 in 0.2 m of 25 PBS/ Matri gel
W@ 2008103823 nouse. M ce were wei ghed and neasurPRCI/1/82008/054362
tunors three dinensionally3using an el ectronic
caliper twice weekly after inplantation. Tunor vol unes

were calgul ated as hei ght x dth x le
target{n&nagpgt g\/ {l‘ﬁ GFHY I apﬁ%@w\éﬁog}eéﬁﬁeo%t?gﬁcpfonlfeoexemwlary only
and néd-GALIRNOGECHPFoac kO PL&GudRIng d‘fllggsﬁﬁi(er molecules to antibodies are

intraperitoneally with PBS vehicle t oxi n- conj ugat ed
known gothy gg. cont r ol antl body or tOXI n conj ugat ed anti - CD70

1o PR B e RsREdinl BiP! BB s igi Thiol roups

to the Bﬁf%d@@?c /ﬁlﬂ 2h3fen ol Binés ofPhe antfﬂod&' wifhQ- Mn'ﬂo@ml@nd"'ﬂ)llowed by
H3C'N'J ~ O OHN\ NNH OPH2 Conpound AO O~

reactiorppf e dppegningepmQlaculg withpragtne onalgig@ggmup.dnitllxthe@ntjbody to
be corﬁ%ed Qas M%&%n@eﬁﬁ%ﬂ\f@h&p&te E:lllf\fer'ig%.w coﬁa@ning 50mM
NaCl, 2mM DTPA, pH 8.0 and concentrated to 5-10 mg/ml. Thiolation was achieved
through addition of 2-iminothiolane to the antibody. The amount of 2-iminothiolane to be
added was determined in preliminary 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
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/ml 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 (5mM stock solution in ethanol) for 10 minutes at room
temperature. Blank samples of buffer alone plus DTDP were also incubated alongside. After
10 minutes, absorbance at 324nm was measured and the number of thiols present quantitated
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-
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 (SO0mM HEPES buffer pH 6.0 containing SmM 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.

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



10

15

20

25

30

JLI NNO 3 ~-NN OHCN OHNO 5 Conmpound CCI O
ON ONHOHNCO H3C NI OHN NNOO O Conpound D

WO @1080036B3 N~ | . N N~O. N H OHN 0 H3C J 0 HN NPOWUS200854362
5 NH2 10 Conpound E WD 2008/ 103693 PCT/ US2008/ 054362
116pyOHOO\ HONNCSOHDO HOfNAIOIiN

stock %ttoencwlz}lé] dlssolved n %8‘9 (ﬂmethyl SulfOde%I For ad(ﬂtlon to’\alcr)l‘tlblo\ld§|f_,| the stock

solution was added directly to the thiolated antibody, which has enough DMSO added to
bring the final concentration to 10%, or pre-diluted in conjugation buffer containing a final
concentration of 10% DMSO, followed by addition to an equal volume of thiolated antibody.

The conjugation reaction was incubated at room temperature for 2 hours with mixing.
Following incubation the reaction mix was centrifuged and filtered through 0.2 micrometer
filter. Purification of conjugate was achieved through chromatography using a number of
methods. Conjugate can be purified using size-exclusion chromatography on a Sephacryl
5200 column pre-equilibrated with 50mM HEPES buffer pH 7.2 containing 5SmM glycine,
50mM NaCl and 0.5% povidone (10k). Chromatography was carried out at a linear flow rate
of 28 c/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-
equilibrated in 50mM HEPES, 5SmM 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).

EXAMPLE 12: In Vivo Study

786-0O (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-O in 0.2 ml of
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
Day 0. Each group contained 8 mice.

The following toxins were studied:
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HBCJ OHNNO NHOO Conpound G5 Table 1 is a
sunmary of the dosing groups based on nole of Toxin

W@ Goapagnils A- G . Table 1. Study Summary G oupCTIOSH08/054362

(Toxin nole, Ab ng/kg) 1 Mshicle IP SD Matching 0.03
vol 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- Cmpd BIP SD 0.03, 0.0
7-8 CDr0. 1- pd C I P SD 0.03, 0.005 9-10 CDrO0.
pd DIP SD 0. { 0.966l 11-12 CD70.1- Cnpd EIP
0.03, 0.0050

, ) 701 Cmpd F IP SD 0.03/ 0.
8 GIPSD003 0. 005 Fi gures 1,
2, 5, a S(P]OWth r vol us days

15-16

pastH ﬂ\osﬁg and I@%\@/ thhe
medi an tunor vol unme vers Js\p st dosi hgNEHO. 03 nol

- Figures 1, 3, 5, and 7; O. 505 rml Flgure QH24 6,
and 8). Figure 9 shows the nedian percent gody wei gh
change versus days postcgg?b{ﬁgij\or both 0.03 and

0. 0005 nol doses. WD 2008/ 103693 PCT/ US2008/ 054362
117 Efficacy, based on the 0.03 npol dosage

experi mentg appe,q;ns to be in the foll ow ng N;]
descendi pder: Conpound E > Conpound F > Conpou d
Conmpo nd)kC pound D > Conpound B > Co G
EXA 1% Tat pSI n B MBdI at ed cChpavage- Si ngl e
MNC cid Li nkgrs’ A nell of—si N amnoa(ﬁ)d
compounds, eac i am no aC| d
conmposition but of ot heerse siml ar st

assayed for cathepsin B activity. The I\_/\Eng
compounds were tested: ﬁog) %Crlg A B, C and F. The
appearance of cathepsi t ed products was
nonitored by application to RP-d—|PNQ wi th quantitation
10 of drug products by their absor bance at 340 nm

Conmpounds were incubated with CH{\'%py n B for warious

CD
Q

peri ods of ti me S@d t heir approxi

e h&ddf |ives
hn Table 2 Dbel gw ~GHbe~conpbdlupds
ﬁ.. A and (:;@/uno were cl eaveg@ by

~[2) are rep
tested, onl

cat hepS|n 4 \
o]
|_|3C,N HN
Compound C
O —Cl O
o) N
8¢ {F /
NTO N H o HN c
HN H Y—NH OH
O
Compound D
Q¢ O
2,00 e
H5C” N
3 O N 7~ YN NP
O

Compound E



15 Table 2: Cathepsin B nedi ated cl eavage of conpounds

wWith single am no acid cleavable I|inkers. Conpound
w@22008aaP0 B Approx. substrate cleavage hal f - PCF/ES2008/054362

Compound A Yes 24 hrs. Compound B No Conpound C No

Conmpound D No Conpound E Yes 4 hrs. Conpound F No

Cat hepsin B Enzyne Assay: A stock sq ud n of bovi ne

spl een cathepsin B (Signa product - 6286) was

prepared by dissolving |yophilized s ¢ (6 ng 6%

protein) in 20 25 nM sodi um acet at efl EDTA p

buffer (10 niL). g%yrre activati sl}s\cc nmpt'i s ed

m Xi ng the st @gcR hut i on (QO V\ACDhHactlvatlon

buf f er (100 SQIRI i sed Qf_38/nM DTT/ 15 nM EDTA,

fol | owed byﬁk t| 0N ap==x00W t enperat ure for 15

mnutes aC|vt hepsin B was diluted 1:1

' Q-ISSD NQJ/Irtl on of A r Sodi um acetate/ 1 MM EDTA,

H 5 prior to use Tgqassay for drug rel ease,
cysteine nodi fied conpound (4 uL of 25 2.5 nmM sol ution
in DMSO was added to 2§omposedFum acetate/ 1 MM EDTA
pH 5.0 buffer (86 uL) and activated cat hepsin 8 (10

uL at 3.6 U San@I es were incubated atp 37C
appropri at eot e, pQi nts and stopped wi }_'Iz\l/dtet/%a% 100
uL) . V\D I@ » PCT/ US2008/ 054362 18 Co s
sanpl e QL) die appli ¢l to a Vakrs 2795 HP

systefm tted wi tdf e s | utm (Waters
Nova- pak C18, 3.9 x 150 roduct code
WAT086344). Sanpl e chro to r (g&hy was acconpl i shed
usi ng a dual nobile pha conpri sed of
Wq{aﬁl%/ lors SL{PnII;I:ﬁz &ﬁh@ Idt)gngé %ro%ﬂgbgsggbﬁn Wnidid bet &clﬂ%@grﬁﬁ)unds A-
(B buffer) wth 5 gradient elution of 10-100%
G). buffer over 20 m nat 1.0 nL/mn. conpounds were
detected by its absorbance at 340 nm (A340) Each of

the patent applicati , tents ublications, and
ot her publi shed docﬁoﬁgﬁtlsg%%“%%ﬁ or referred to in
this specification is herein incorporated by refer ence

M T tS[ entirery, to tNe sane exyent as i1
Gromp vi Hual patent anplication D i oBpse @Iﬂ?ﬂn HmOIenAb mg/kg )

apd  of her pubkdishegpdocument wa$ specifi@ahd ¥.08961

1 IIUI VI JUdI I y 1 IIUI Cdl BU LU UB I neerporat €u v

r2f erehce. WITG! PHdPpYdsent inpvéntion has n
gqscrl bed Wd[bﬁdff@[ﬁﬁ(ﬁ‘%eﬂ?@the >peC| f| c qp@?@l nts

e
L IICI CVU S1T0UT U T UlTuct ot UUU Uy l IIUDC SRAT T T TU I LI

pife ar thatCD/"é)rlcEmpd:Ba{BqS’& may be made dh@B, 0.005
?%w va ents_dﬁ%.pecﬁg&)%t iy ed Wit hout depgfsd Rgsr om

Qul ve
9010 | CDI0L Copd D IP SD 0.03, 0.005
11-12 CD70.1- Cmpd E IP SD 0.03, 0.005
13-14 CD70.1- Cmpd F IP SD 0.03, 0.005
15-16 CD70.1- Cmpd G IP SD 0.03, 0.005

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 wmol - 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 pmol doses.
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scope of the invention and the appended clainms. In
addi tion, many nodifications may be nade to adapt a
w@a0oBiteebar situation, material, conposition OPCTEHS1008/(054362
process, process step or st7leps, to the objective,
spirit and scope of the present invention. Al such
nodi fications are intended to be within the scaope of
Efficacpebagehp e A etaelr Has et e iMe s Rran gzsb%m the following

dCSCCIE)(g‘%-% g@%g @%ﬁ%gﬁxﬁp% s ré&rﬁ%ou%ﬁl%f baglﬁ%%d\% ~%0]ugd;é, gorrﬁlpound D

> Compoud B AR oARbuiM GL3)-D ~H o wherein L' is
substituted or unsubstituted al kyl, substituted or
unsubstituted aryl, substituted or unsubstituted
EXAMPLE P5 P PR E%tl%ps&@ﬁé&nh‘ﬂeﬁ‘tl%vag@ of Qﬁ%lé Mhﬁﬂ'o Q&H%ﬁﬁéﬂgw
group, mis an integer O,
an parehol sagglelamaloscitdec nhppoomly, leechydiffenpng wmhlrsdpﬁﬁgo @fmno acid
0 acids and  unnatura
compp i Bt o PLER RS FIe" heeiBop i ﬁé@&aé?w“hepélﬁdﬁ B edhe
followlfd €6@pbtak wew&st%tdomﬁoaﬂds A emmBlakiIF, THE Wﬁah&éléied
het er ocycl oal kyl, substitut ed het erocycl oal
cathepsirhBtrnediated pisducts v ivsmitoradey appli¢atiogto BMPKG OtiEqugntitation
of aruf ARELS bR AR ee kst it FBPY ARt B Blipyen catepsin

B for ha&iicar @ati&dd of timseIDgt théid hppioﬁﬁnawﬁaibﬁtzest(umﬁe a¢pplted in Table 2
substituted or unsubstituted heteroaryl, or
belowg {pihe comperngs testrds ey cpmppens Asnd F%@?%‘I‘@dp RYFre clgayed by
catheﬁ%ﬁ B; L4 is a linker menber; pisOorl; X4 is a nenber
ected fromthe group consisting of protected
reactlve functional groups, unprotected reactive
fu onal _ gr detectable | abels, and target.in
Table&ggﬁ%d% PS’&H%J%“ %agf‘dln%‘?%@%eso ogpRoypey,WEh siRgls agnipg acig ¢ %‘Wabl@
linkerR4 R N Ra

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).
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wherein the ring systemA is substituted or

W@ a®ehelohs ut ed aryl, substituted or unsubsti tREETUS2008/054362
het eroaryl or substituted o8 unsubstituted
het erocycl oal kyl ; E and G are rrenbers I ndependent |y

IR T R A T TRt
a reve%tﬁlﬁ&aéo%ﬁm AW teds NSLNBheCPOID x 950 E}Iﬁ@@luﬁina{)&‘)dh&'cﬂﬁg

forma ring system sel ected from substituted and
WATQ%@%M $amnle th@rI}aItOgr@plbsvastaac@dplmhdd usisgibslaltmetgle phase system

compii GG SRR 6y FA 3 ottt R Sror BRUET i S nyrers g

gradldﬂRgﬁtloleﬁl(D $00do Ebﬂﬁrldvbht ﬁﬂm@d atunNG B, LHO%@)o@hdﬂs)’\kzere detected
substituted or unsubstituted heteroalkyl, or acyl; R3

by its jasogmnce aha4leim (fi4)-i s H, substituted al kyl
unsubstituted al kyl, substituted heteroal kyI
unsubsti t ut ed heteroalkyl, di phosphat e, triphosphate,
agyith ofGhOpREARIPlicAtlony, GRicats, paihlfohtibis? RiBotheX @bﬂlﬁﬁﬂ?d&uments
C(O CHR12R13 SR12, or _Si R12R13R14 in which R12,
mentigirdl qeraferpd (hiBrBis sReGIfiRnR Atkaieinyncospuated 4y r?ﬁ?@ﬁmn its
entire PR L8 R Mo TS Al BbRAon, and
other puidishet deanhedt way$pecifichiby endiniv2dduallg iiGit¢dgdichecorpahted by
the nitrogen or carbon atomto which they are
8f%ached are optionally joined to forma substituted

ORyhiktnas BRkéde 4 Re L ha e N abQabky lvithirB@rys tLik BRI
from4 to 6 nenbers, optionally containing two or

embodnmegtshh@r@pb #tsbowld bRA]mdeFR&t‘ood R% thosel sifbed arthe aesrilas vgrious changes
nde ently sel ect.ed m t.he.qgro cansi st.i of ..
may te B B S Bt R ket M PG s R TR el and
scope®f Ye, inWdiEioRShd Ehet z@@en@ﬂ)&ﬂalm§ uBsiddititng @hah? hﬁfdﬂﬁfaﬁbns may be
unsubstituted heteroaryl, substitut ed
made ppdipba PRLISERKYIUAtoOR FBISE] GURRSYItINE 106 MESENPE [PERgieKy Process step or

e B RSRR MR P TR RHRRR ot ion B AN BlRcarions r

intendeR1& 5&NR1tGIn the deoploCHi) clNSHBpehdedhei@tty adj acent pair
of R4, R4A', R5 and R5', together with the carbon
atons to which they are attached, are joined to forma
substituted or unsubstituted cycloal kyl or
het erocycl oal kyl ring systemhaving from4 to 6
menbers; wherein n is an integer from1l to 20; R15
and R16 are independently selected fromH, substituted
and

refere



unsubstituted al kyl, substituted and unsubstituted
het er oal kyl , substituted and WO 2008/ 103693

WEONBWEBAD8/ 054362 121 unsubstituted aryl, subCI/US200& 054362
and unsubstituted heteroaryly, substituted and
unsubstituted heterocycl oal kyl, and substituted and
a&iﬂﬁwyl, wherein R15 and R16 together

i omto which they are attached are

ORt i 0N dofncRidSd HeGofim a substituted or
unsubstituted heterocycloal kyl ring system having

from4 to 6 nenbers, optionallyo containing two or
L pong which is either
sen

nore het er oat orrsw.RﬁL;)gxﬁgﬁ[%ll _EL

present or absent akd,Whe rese d R7 are
joined to forma cyclopropyl ring; and R7 is CH2-Xi or
-CH2- joined in said,yclopropyl ring with R6, wherein
X1l is a |l eaving gxhuéLMAAﬁ%w-gléaﬁ one of R4, R4’
R5 RS Rl1, Rig R3 o Qr 6 Hinkg,Dto the

remai nder of the conpound; or a pharmaceutically
actersiabl e salt thereof. 2. The conpound of claim1,

er ej S the structure: RL HN 6 R3 N
iz e S sy BB FieiAng, g Bhuced or
unsubs(itdtelifRé & roiesr&lubstita3d bSuldubstiiiel hktefRekyPEroup;
unsubstituted al kyl, substituted or unsubstituted

h&t erasantrgar, 0.0k 2agyt 5 ®105i s H, substituted or

unsubst | d | I . Fein.

ot I B T o BT R R B R s anc
unnatiNRONHRLEY acdds; ORO i n which RO and R10 are nenbers

i ndependent |y selected fr substituted and

ittt A ettt AR e N TR e RO
heter(%n u@%%ﬁi%uéﬁgﬁﬁ%&l@?y%ﬁﬂﬁl, ﬁl@%ﬁ%%ggl}:%g% gfsf;)ih(yf,’ Substituted or
unsubR@NedS2A08 b&d6@d 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;

oisOor1;

L* is a linker member;

pisOor1;

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:



122 3. The conpound of claim1, wherein D has the

structure: RZ R2, R R3 Ra, NRa XZR5 RS
woh@saIeI¥Y i s a menber selected fromO0, S and NR2BS2008/054362

wherein R23 is H, substitut®d or unsubstituted al kyl,

substituted or unsubstituted heteroalkyl, or acyl; Rl

is H substituted or unsubs itut dlo

C( O) R8 WISIEIINS REIE SYHEM 1 S“L(%‘“P@ ar HB%V’:@é‘F Ela&lt Bpstituted or

f LRALNFARUGettndhr ’subsﬂltﬁﬂ’@di SPuﬁ%bﬁﬂgteB%&eﬁfc?clmp rs

i ndependently selected fromH, substituted "and
unsubs E andt(e elreanet«yberamdemgmﬂx wﬂ@@bdafrmndhwbﬂﬂut@dj e

het sté E%/)I a’]ky&,rsu tﬁdﬁg %gﬂﬂl i‘;ﬁﬁ%g%gelf'%a ﬁ’eania é?roatom and a

s @i RtRddf 6:amMNRGREOjontd tRIm 4 Anyvysedin ReapdfrBhubétRuted and

nmenbers i ndependent I y selected fromH, substituted
amEsubpdyissiarylusubatitaradyand angnbstiéad hegeredryhang substituted and

uﬂﬁé‘ﬁ%’?&éuteldth%% (FC?L\Ner Kyl; R2 is H substituted or

unsubstitute ’kyl, unsubstituted heteroal kyl,
cyano of isalianr selcteRBloni ©, $lansNiBSt;i t ut ed or
unsubsti t ut eg3 | ower al kyl or unsubstituted

het er oal kyl R i H. spbstiggid stmsubititeedpbioh SU\W?@F%?%OWI}SEbStHUth
WO ZOOﬁééQ)%ﬁg@ OPQIQUSZOOS/ 054362 123 A R6 7 R3 NR
N 32

R*is ORY,

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)CHR'’R", SR"?, or SiR"’R""R",

in which R"?, 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 having from 4 to 6
members, optionally containing two or more heteroatoms;

R*, R", R’ and R” are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted
aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl,
unsubstituted heterocycloalkyl, halogen, NO,, SO3. SO,R", NRPR'®, NR'*C(O)R",
OC(O)NR"R'®, OC(0)OR", C(O)R", SR", OR"’, CR”=NR'", and
O(CH»),N(CH3),, or any adjacent pair of R4, R4’, R’ and RS’, 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;

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

unsubstituted alkyl, substituted and unsubstituted heteroalkyl, substituted and



X Z R5, R5 (13) wherein Z is a nmenber selected from
0, S and NR23 wherein R23 is H, substituted or
W a®ehetohs ut ed al kyl, substituted or unsubsti tREETUS2008/054362
het er oal kyl , or acyl; R32 1™ selected fromH,
substituted or unsubstituted al kyl, substituted or

Egts g?itglp%ﬂ tst?tglmﬁr}/lt mbéﬁt?lgatplatr} télﬁ%&%{ﬂtulﬁ tt)esrz)allrty tsgt()jstituted and

het er Oﬁﬁéﬂb@@du{%\ﬂlhete(rﬁgt?ﬁég%?l alPubstiRt AR &B&&G@&P&%@m@l
OC( O) NR15R16 O R15 SR15 OR15 CR1

or O Ctprei( RH3n V\kv@pélehwntb tlmwmtrng%gmmfto ovhich they 2@,
and at S

ke, R A %Pélﬁﬁ%@ilgwesﬁo fa © wbrslr Bt
CONPOURgefc @lbﬂk %‘g@hﬁ‘hﬁlﬂ% frém 4 (8% mEiﬂberEdoptlaﬂallyRES
R7 R3 NN ZR R5 R1L is H, substituted or
unsubs EPRtENE tIW@vVéeriPW‘lefoa@(f@ R8, or CO2R8, wherein

TR TR T AT

W\Rﬁh&fﬁlﬂeﬂd@ﬂﬁﬂﬁeﬂkﬂqprﬁﬁlﬁﬁg%df romH, substituted

and unsybstituted al kyl and substituted and

unsubs® ﬂ%@é@%@re%lat Jegned isaifl §ygloproppising Witk R opherein
unsubsti t ut or C(OR8, wherein R8 is a
menber sel egise%jg}@clr%g and OR9, in which R9 and

RlO ar e/hameibatrlsast nmae@femd@ﬁt Ry, R8) REt RE, RFoRIHr R' links D to the
bsﬁltut ed ﬁc?d unsubstituted al kyl and substituted
rema“é He A8 ited heteroal kyl; R2 is H, substituted or

ugs i BRihdabd RR al PUREp@bKYKh K tl&é‘i‘&ibet ituted heteroal kyl,

2. The compound of claim 1, wherein D has the structure:

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

wherein

R* is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, or acyl;
R'is H, substituted or unsubstituted lower alkyl, C(O)RS, or COZRS, wherein

R® is substituted alkyl, unsubstituted alkyl, NR9R10, NR9NHR10, 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.



cyano or al koxy; and R2' is H, substituted or
unsubstituted | ower al kyl or unsubstituted

woedsnombkyl . 6. The conpound of any one of CPEI/IB2008/054362
1-5, wherein AAl is selectext fromthe group
consisting of. Ala, Arg, Asn, Asp, Gt, Cs, dn, du,
Ay, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp,
Tyr, and Val. 7. The conpound of claim6, wherein AAl
i §- sel d8¢ sompewish aficdaingrlo hiercom D has thegptrughurg ¢ | Q u,
Lys, and Ser. 8. The conpornd of claimany one of
clains 1-7, wherein dF\| edst one of R4, R4', R5, R5',
R15 or R16 links D to t§ oa®i nder of the conpound.
9. The conpound of a&y™Qne /ofs clains 1-8, wherein in
isnot 0O and L' is a sel \/mmpRative |inker. 10. The
conpound of any one aof @ erein L2 is
present and is a self- inmbMNgt 11. The
conmpound of any one of cl ai rein L3 is
present and -L3-NH is sel 2 ,2008/ 103693
PCT/ US2008/ 054362 125 HNC' HNN O .[. N O HNH I NH
PzYZf'NH O HNCHN~\I \ Zz\ Z FfNH O wherein Z
i's a nembesin sel ected fromO0, S and NR23 wherein R23
is H substituted or unsubstituted,al kyl, substituted
or uns#ébsfimabey selpgedfram @y angNRacy| - 12, The

compound of _glaim 11, wherein -L3-NH is

R* is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, or acyl;
R'is H, substituted or unsubstituted lower alkyl, C(O)RS, or COZRS, wherein
R® is a member selected from NRR'® and OR9,
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)RS, wherein R® is a
member selected from NR’R'? and OR9,
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.

4. The compound of claim 1 wherein D is



H N44"\" . ~~:1 0 13. The conpound of claim1,

wherein the conpound is selected from 0 O-~ X1 N
WO-2poI0IIH O O HN H30-NJ N O HN\' N NH O ~NM2I/US2006D54362

2008/ 103693 PCT/ US2008/ 054882 126 I~ "X1 0 OI N/

NOHNV-~~ OH HCN OHNNNOG Ol j X1 0 ON

JNFNONHOHN H3CNJHONH pyO HH\ ONNP

X1~/ HO H A l i NO H3ICN' ONHOL x'" N
6
R a7
Rs
Q32
X 7 RS
R® (13)
wherein

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

wherein

R* is H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, or acyl;

R*? is selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl,
halogen, NO,, NR"R'¢, NR'*C(O)R"’, OC(O)NR"R', OC(0)OR", C(O)R", SR", OR",
CRIS:NR16, or O(CH3),N(CH3),, where n is an integer from 1 to 20, and

at least one of RS, RS’, R ’Rlz, RB, RIS, R16, or R* links D to the remainder of the

compound.

5. The compound of claim 4, wherein D is:

R'is H, substituted or unsubstituted lower alkyl, C(O)RS, or COZRS, wherein
R® is a member selected from NRR'® and OR9,

in which



OH NNCON HOHNCQ/NO H3CNO OHN NH ONH

r-NH2 Oand O-NH2 HN~, XI NN 10HO j 0O N
WOR00BBG6E3 N wherein Xi is C or Br. WO 2008/ 1086P8S2008/054362

PCT/ US2008/ 054362 127 14. 12khe conpound of claim 13,

wherein Xi is . 15. The conpound of any one of

clains 1-12

wherejn X4 is a targeting ent.. 6. .The
conpound of ReP4 e TREACES lﬁﬁ%ggggﬁﬁﬁegﬂ&eﬁkﬁ@a@, upstitgted
phar maggulh@BLtith@a MKlyRh PR bSGIRI 5k Rsibs ARRRIERGoalkyl;
according to any one” of clains 1-16 and a

phar ma&eus F aibsfituetepinabhstitwed lover alkyB or 8GR hatiesin R® is a
Killin e L, 16ret oconprising adm nistering
tglegg)legsej%cl%?ci ﬁ%@mnfm%@ﬂaﬁ conpound accordi ng to any

one of cl ai ipwhich6 sufficient to kill said cell. 19.
The nmet hod of cl ai 18, wherein the cell is a tunor

cel|. 20. ARmepthBd we meatbsrdndepessensyoplscisd fomeHgpuhtitted

of at ' ' Ibi ec 4 S| X
o R R BT L S TR
accor diRdgs Hosubsytutedne uafubslitaitoisloded Akylsufsubaitetetl ht@roalkyl,
retard or stop the grow h.

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, Ile, Leu, Lys, Met, Phe, Pro,
Ser, Thr, Trp, Tyr, and Val.

7. The compound of claim 6, wherein AA' is selected from the group consisting

of Cit, Glu, Lys, and Ser.

8. The compound of claim any one of claims 1-7, wherein at least one of R4, R™,

RS, RS’, R or R! links D to the remainder of the compound.

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
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TeRu N i
(0]

HN~

: HN/E
£
o}

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

wherein

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

heteroalkyl, or acyl.

12. The compound of claim 11, wherein -L’-NH- is
HNY

adnn

13. The compound of claim 1, wherein the compound is selected from
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sV 5%
K\Nja Q HNH, d /

and
Oﬁ/NHZ
HN\\\ o
H :- Ni/\/\/z?
N{H o
O

wherein X' is Cl or Br.
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14. The compound of claim 13, wherein X' is CI.

15. The compound of any one of claims 1-12, wherein X" is a targeting agent.
16. The compound of claim 15, wherein X is an antibody.
17. A pharmaceutical formulation comprising a compound according to any one

of claims 1-16 and a pharmaceutically acceptable carrier.

18. A method of killing a cell, said method comprising administering to said cell

an amount of a compound according to any one of claims 1-16 sufficient to kill said cell.

19. The method of claim 18, wherein the cell is a tumor cell.

20. A method of retarding or stopping the growth of a tumor in a mammalian

subject, comprising administering to said subject an amount of a compound according to any

one of claims 1-16, sufficient to retard or stop the growth.



