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invention relates generally to peptide anal ogs of

Ac- PHSCN- NH2 whi ch target tunor and endothelial cells
and have anti-tunor, anti-angi ogenic and
anti-netasastic activity, nethods of nmaking these

pept i ci%ar@%@@ﬁxbfﬁﬁ&@ﬁf@ﬁm@ mnhﬁdﬁrmﬁm& LS,

t hese peptides and pharnmaceuti cal r[1903| tions thereof
to treat, pr even@OMﬂQmﬂ@U@ﬂB% HBRERS act eri zed
by tunor growth, netastasis and angi ogenesis. The
pepti de anal ogs may serve, inter alia, as carriers of
radi oactivity, PET-active conpounds, toxins,

fluorescent nol ecul s anig,le? q phecul.es 2.

Background of the Invénti o-n—(fr%—tlli—?;tll—egﬁ—ns are

het er o"ﬂhlermesem, intentdrsiinds rgameealbwrtopqmds atdhegs ofine-PHSCN-NH, which
%&? | ﬁ.l'rnOéI?IQ%(% %otlhmél geﬁ% 8 ﬂ%lan%l ?Iy ﬁ%ga? g%fﬂc ar?(i anti-metasastic

2 é&ﬂ/)ty,ﬁﬂ&hocﬁ @Bmakihpthegs peptldldsgfbﬂtﬂﬁmﬁmnhdrﬁ&“ ahd@ethods of usmg
mat ri x ranes

extracel.l ul a n
e BIRPABRHRAqeR E%%P%ﬁs?sotﬁ%%%%e% RTPYSHERY dﬁtect diseases

agighrddddizedipoRMof Bolel, meldemsis &1 dngiogbtddis. ‘BliepepBdelandlogs may
Stupack et al., JCell Sci 2002,115; 3729- 38 Bar nstein

eferyy, znterdézlarasmrszé raééqaptl\BYyo})E’lé—@ggle cgg;lpg,) S -Geransy g)lorescent

| BloR@hilelarPEHESSleOllesaNd i nportantly, integrin
activation state is altered in tunor tissue (Liu et

al., Sem n Oncol 2002, 29 (3 Suppl 11): 96-103; Hood

et al., Nat. Rev. @anceﬁaxﬂp&n%(o@tlie Bdendn:
Fel di ng- Haber mann, Cdin P astasits 2003, 20(
203 13integrpvase Hetergilinerie dtaspmembrancpteins that sre inyelvadn cell

e
1ﬁle oY, éngélhﬁ}ggld%wl d@%/e?epcﬁ Nal, REQ U125 @51 2001, 1, 211):793-

rapeutic t gets tor the treatnment
BQ\‘ibe itegyin lghndsanmprisezbe aneﬂhﬂar @uatrix (BCYY amd bgsetnsnt membranes

%rgrgg’lgclﬂg%%oéla%gf %%r}m ﬁ%%}h tla e ez%qldtfb%bfgen (ﬁéﬁ%? tﬁeg Cell
J mm@BB bl-2% ISthuphck ezgo,gfz ca(z Sy 2(_)01%1;11 simp %?Bgmstem et @urQurr Opin
a?'jnﬁ %511 gpdnig(l: O(?f g@%;@ g?tﬁgnn egx@geﬁmalb%dslglﬁagankl , 1htegr1n Sctivation
r etaefit lterddan gaice dissluB’BIglol mgalné’b;hmdgfbmooggngfm (Sgypl 11): 96- e103 Hood
oy N, B RRPA Oh 1 108415 Bjeris. Gl rmRRRYGs 2005,

Woel3g 208-130) Adcosdidghy; selz%kdtﬂntdgﬁﬁs M}Jludhﬂ'giﬂﬁ? &, 2003 028 ( Bavie bee
699- 709; d aser et

al
23cognizEgs gtjdated ﬂ\mp.e%ﬂl@ets Méhqﬂ@ﬁw efeybvrems%of cancer
(Kumar, Curr Drug Targets 2003, 4(2): 123-31; Kerr et al., Expert Opin Investig Drugs

2002, 11(12): 1765-74; Rust et al., J Biomed Biotechnol. 2002, 2(3): 124-130; Damiano,
Curr Cancer Drug Targets 2002, 2(1): 37-43; Tucker, Curr Opin Pharmacol 2002, 2(4):

394-402) and receptor-targeted imaging methods for oncology (Herschman, Science 2003,
302(5645): 605-8); Aboagye et al., Invest New Drugs 2003, 21(2): 169-81; Van De Wiele et
al., Eur J Nucl Med Mol Imaging 2002 29(5): 699-709; Glaser et al., Int J Oncol 2003,
22(2):253-67).



The integrin a5(31 is normally not expressed in
gui escent endothelial cells, but is upregulated during

warguoganesi s (Kimet al., Am JPat hol 2000, PCT/US2003/037895
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156(4):1345-62). ab131 is a receptor for fibronectin,
an abundant plasnma protein that may al so be associ ated
wth the extracellular matrix (Labat-Robert, Semn
Cancer Biol 2002, 12(3): 187-95). Fibronectin 5

| nter agf sy, o 165 Iﬁé&l;ﬂﬁy ﬂgﬁ%}?%és&l 1&1%{%9&9‘5 eﬁﬁ&%lﬁll cellts balt is

epltopes W e maj or a Ive I nteraction
b)dprtagtdataﬁﬂhm%qmgmgﬂem (Kitner tzh %MMIPhthbWEOJ ]5]6(4)&6@962) asPiisa

The ma ive n ction ne tes

R BT R R i s et a6 B e sl it the

elékttd@@lﬁﬂér@ﬁz&ﬁﬁ(labatmdbﬁﬂ Sthiv Darlb¥PBiol 20021 EX®RL 8T )l Bfbronectin
region (i.e., PHSRN) (Akiyama et al.

tcg}?@g?%sn \?’;\% ¥}§§t5 glp‘@glp&i;hrqub several (:}gjopeslvylgh @9}1‘1&] or adhesive interaction
A%ﬁﬁ%'b?%ﬁa ©5Da nWﬂm@ﬁﬁL, ot g?yé i fﬁ%b&t W@ﬁﬁj ot hesive

angi ogenési s and cause tumor regfessi
d éneraciionaedintasigell sipgraling evenisang oardet otgntiated by asegemd qpgfope located

ST TSGRk LIS eby e R L o o

aMbtavetaRead, M4(3): UAHBRI)C e"lﬂt@o(llﬁs Bf buefh v&&te aille to ikhlgt tumor

|
VEPRE R G SR Ao B o3t o s BV Pl of
akargeting iRSh@FridVRIBA S iabér S/, 19919&) 95he1141€elgnﬁ)15£31%&03a ars k8.BE
et al Br J Cancer_ 2003, . 83(2): 15 327-33)

e

| PReRfientindbeisysyival and mefastisispl el QBRge a% Jip (el Res 1996,

I atu(l@) 20913,Atucs MER T ARG Mz@d@%is%%ﬁ%‘ musmvbm@m @émperman
, _nhonocl onal antibodies, cyclic RG peptl

aﬁblals n(*'mwwm&ﬁqftasﬁg@ﬁﬂ?%% W(hahog- 1@&@@%%)3@% eancer 2003 88(2)

ehbygmcious in nultiple pre-clinical nodels of cancer

progression (Kumar, Curr Drug Targets 2003, 4(2):
123- 31The/ategen oefs ivdlsq a thappeutia trgeddor tROnIDhitioh 0f 88®; angiogenesis

69-87. . Br.ook Cin I nyes 9 A): 81 -22
Als?’ﬁ%ﬁﬁﬁﬂgv g% ‘-’ilée %o’em%ﬁqnﬁfm%ﬁ ‘g"s‘fp?yég‘%t‘g gdes &b small non-
epeptiie] drgdni€&nhounds) are %fﬂbﬁmt')mﬁ gl Hro- chhllﬁﬂrm&l@is lo§ cancer
Ieadlngt?tum)r cell _a 0 ration an

| BSOS ar Sy Trso PRl 09 ke VAmaogig! Inportant Adv
1%951)1-995%5 Sﬁﬁg%ks,Tﬂ@znquﬂbgtg%@f)' ﬂ%lb-@% b@l@ﬁbugh och3 is not

inplicated i n’ nel anona pr ogression and netastasrs (N p
enompally egpmagsed onertitheliad s¢lls, iRswpirogdated af Bnor gells, leming:in ghmor

0
tgﬁ% SHRLGD 3 $hi g@?@g@ﬁ%gmﬁgmgér%ﬁe ag?&‘zt 9%%[;9 ool $90%, RT7(4) 597-

prostate, pancr
ki6t2)e yThe a«mlﬁ; intggrirohma bédreihnglicedged-a heiamama patgreasion alﬁmx{tastams (Nip

Nat | ad Sci. USA 20 4).; 53- 8 Platten et

NP oL, e Bttt Tass VRS B0 s piss o beer
Lﬂbéun&inteﬂhn a vATRRE SRS ol @yped %ﬁ)im %@st@&ostﬁi@%n%as kidney, and
al Am JNephrol 1996, 16(

Nl el By . 1o Nl Api Aok G5 200 SRSy 8k BicRlaten e

Ofal ayzégﬁnmgplﬁik REs @&ﬁ;ﬂum@ C2@t§ o7t tlow éﬁt]%%br%as e,
o bone (Pechéur et al 2002,

12%@) 4§ 59#33@%MH2NF@7€%\’9WA@(3N%& ﬁ»‘@OBeyfﬂé«FlgWeoplaSla
S Q%ﬁ EiE‘zS. le Af). Pﬁt‘a{é‘?,(iﬂé Q{p?eggoygtsocvﬁgeﬁﬁ also been associated with metastasis

to bone (Pecheur ef al., FASEB J 2002, 16(10): 1266-8.).
Ac-PHSCN-NH; is derived from the synergy sequence of fibronectin and has been

shown to target activated o531 and o'VB3 integrins on cell surfaces (Livant, United States
2



shown to target activated a5(31 and aV(33 integrins on

cell surfaces (Livant, United States 2 WD 2004/063213
wEOMeE2003/ 037895 Pat ent No. 6, 001, 965; Li var€T/US2003/037895

United States Patent No. 6,472,369; Livant et al.,

Cancer Res 2000, 60(2): 309-20). Further,

Ac- PHSCN- NH2 conpl etely inhibits DUL45 invasion and

netastasis of MatLyLu cells in a rat nodel (Livant et

P§1l.ent N& %R)@@)%@ ligvajnp [ﬁl@t@@ E{%%% !PQ[Qnt"Not @ 452 3@" Lll‘%ilré 1P nCancer Res

I nproved survival in a col on cancer
206, 68(2): 20%g 0k tFuather, ALRHSCNNEa aerapletly0dhibitsga 145, invasion and

: r.di.ngl rS,. and
l‘lﬁgagtagﬁg ﬁ}o %daé&g,g g%:lsgg \:% nﬁé% gﬁﬁg\“—? Ss,{ ggl{l m cg rTBln%tlon with 5-
Foyinfuseu ahproedd sorvivd irea @\Tz@&ﬂ‘ﬁ(ﬁMaMd? modeir(Smaltzm@et alhfas]

s O TR o T M BB AP RCRLRES el tgpor and
bAod PESENwWhIR nderishiambives asshbwi b visidizitiont s ARMHSEN-NH,
vascul ature which 10 nourishes tunor cells. Ideally,
dPRTi¥ent i de anal ogs will serve, inter alia, as
car r TRisswhit i§ Rdtiabat hiwel Yeptias aralvag bNYc-RASCN-NH, to fully explore
radi ot.herapy,  PET-active conpounds for PET-inmagin
e LR of QP HE QLT Bl JBEIAEY h EReLRE PRt P 5 eulatire which

10 nﬁﬁmw&ﬁ@meuemid@slw ﬁﬁ:}feﬁﬂide\éhﬁki wln@&ﬂv@ Nn@PEiE B arriers of
npl ecul es for_ inprovenent of 'F ar macoki neti c

ryheagtiapdpsimagingand gdigtharapyoFEY-Aeive sowpeundn for RE T magiagttoxins
oM@ Bikd @élw%@rtdf%élhﬁz% t&)ﬂﬁ‘ss ﬁu@fe&eﬁhtb@écuﬁe e RV FHG

pepti de anal ogs of - PHS H2 which target tunor
mplerulen &y imetiovemens ef p@namknawamqm unor, anti-
angi ogeni ¢ and anti-netasastic activity, nethods of

maki ng these peptides, conpositions thereof and

15 methods of using BheseSwaptarylefthe fuveption maceut i cal
C onp ?ﬁé fe&ﬁ’?m%h%%ﬁ ggtlsglgsbt%&e LLE 8&161‘ R V\ﬁ\f)?%trmﬁ&g% gegﬁlﬁg Lnal lpgs of

di sease aracteri ze
S:@éﬂ}&klvmlch'ﬁhgepmpbr d&i @d@h@gkcaiﬂayndsmvv enti-tuntogranti-
rriers. .of di T ac
ag%l n%emc b4 § an -81)?I?ars1%8tlc f'lfUVI 24 3@% S of kmﬁl eege %eﬁhdﬁE@mposmons
tinoéof and msmodsmfmsmg &&paepﬁptlﬂdsan@pmmdemmw esrhpasitions thereof to

ovde und of Far nul I:O‘%RI N H X1
20 té%i Bgave)lai %&W&WSW h ﬁﬂ" ed %{L]nzoi Ig"ro rtleftistas§§né
angiogenesis. The peptide analogs may serve, infer alia, as carriers of radioactivity, PET-
active compounds, toxins, fluorescent molecules and PEG molecules.

In one aspect the present invention provides a compound of Formula (I):

1 i i
R N \ ] H
N
X X X X X X X 4
1/p.|32 3 4 5 G/HM \](%NRRS
R2 ] R ar
"

25
or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:
j and k are independently O or 1;

30 p and q are independently an integer including and between 0 and 100;
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or a pharmaceutically acceptable salt, solvate,
hydrate or N-oxide thereof wherein: | and k are

wo paepenzdent |y O or 1; 30 p and g are i ndependeeit/Ug20851037895
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i nteger including and between 0 and 100; 3 WD

2004/ 063213 PCT/ US2003/037895 r and s are

i ndependently O or 1; Rl is acyl, substituted acyl,
acyl chelate, alkyl, substituted al kyl, cycloal kyl, 5
substituted cycloal kyl, imno or substituted imno; R2
is Cl-C6 alkyl with at | east one hydrogen atom

r epl acead syredndeprsientlyueot 1;sel ected fromthe group
consi sting of -NR6R7, -ORB, -CO02R9, -S(O ZR10,

-P(OR ")OR12, aryl and substituted aryl; 10 R6, R7,
RB, RR' iR, sBistitegichciR] Zcyhcleeldte) dﬁcpls sdstituted aliol, egtleadkyl,

St B BB G R om oLl KyT subt |t ut ed

al kyl , cycl oal kyl, substituted cycl oal kyl, i m' no and

glrjb:%t IH%HE %F-ng)‘ gésylowﬂfé?t A?)ﬁ%t clﬁlse é‘?’gH %{g Fﬁ'ﬂ’&‘i?q sub t%tu@)n selected

Afrof thY grﬁuﬁ@onblsuﬂgnf’ﬁswﬁ TORECQ0,RD- S(O)mw 2@(0@@5@&” an§Band
isNE\ N NCO . H25 X4 is OH ™
substituted aryl;

RS, R7 RS, R, RIO, R and R*? are independently selected from the group consisting
of hydrogen, acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, imino and substituted imino;

X is -NH(C=C),CO-, -NH(CH;),CO- or -NHCH(CH3)CO-;

g and h are independently 1,2, 3,4,50r 6

Xz is

'J’?iN ‘Co-g_ %Q %"Q
: cos- or
CO%,

X3 is
N=\
<N
ﬁN Cog—
H ;
X418 ,
( OH OH
|
‘{HN/Q[(%{ 'f’irxl\/[ﬁ{
0 or H 0 :



Oor HO 4 WO 2004/063213 PCT/ US2003/037895 1 is an
integer froml to 4; X5is S(OyR13 n HNor 0 5 R13

wo soohpaezyen, al kyl, substituted al kyl, acyl, PCT/US2003/037895
substituted acyl, arylal kyl, substituted arylalkyl,
aryl, substituted aryl or -S(O,,R14; n is an integer
froml to 55 10 R14 is alkyl, substituted al kyl,
acyl, substituted acyl, arylal kyl, substituted
arylalkyl,llg&ynﬁ%&j§ §gdguted aryl y and x are
i ndependently 0 I5 X6 is (CONHQ HNmO m
is an |nteger froml, 2, 3 or 4, 20 X7 is

-NH(C;g% , -NH(CH2) eCO- or -NHCH(CH3)CO-; d and e
are independently 1, 2, 3, 4, 5 or 6; 25 R3is Cl-C6
al kyl with at |east one hydrog @@ repl ace by a
substituent selected from}he oup consi sting of
-NR15R16, -OR17, -CO2R18, - , oP(OR20) OR21"

aryl and substituted aryl; 5 WO @004/063213
PCT/ US2003/ 037895 R4 and R5 are independently
hydr ogen, al kyl or substituted al kyl; and

R® is hydrogen, alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted
arylalkyl, aryl, substituted aryl or -S(O)R'*;

n is an integer from 1 to 5;
10
s alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted arylalkyl,

aryl or substituted aryl;

y and x are independently 0, 1 or 2;

( CONH,
ﬁHN/Qrg.

) ;

15
Xs is

m is an integer from 1, 2, 3 or 4;
20

X7 is -NH(C=C)¢CO-, -NH(CH,).CO- or -NHCH(CH;3)CO-;
d and e are independently 1, 2, 3,4, 5 or 6;
25 R?is C1-Cg alkyl with at least one hydrogen atom replace by a substituent

selected from the group consisting of -NR'’R'®, -OR"7, -CO,R'®, -S(O),R", -P(OR?)OR*"
aryl and substituted aryl;



R15, R16, R17, R18, R19, R20 and R2' are independently
sel ected fromthe group consisting of hydrogen, acyl,

wammgs2ut ed acyl, acyl chelate, al kyl, substipar/@s2003/037895
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al kyl, 5 cycl oal kyl, substituted cycloal kyl, imno and
substituted imno; with the proviso that Rl is not

acetyl when R4 and R5 are hydrogen and r and s are O.

In a second aspect, the present invention provides

phar maceut ixg8al 3 ROIP AL 9f,a% bk, d
invention.ﬁﬁﬁg pharﬁ%% ﬁ?§§§]§ gp03| |oﬁg generé lfn
conprise one or nore 10 conpounds of the invention or

phar maceut igal.hey, &aCgRPLA nig

sol vat es tRhé?e a%dpﬁ b}% n(giéeu ellga%ﬁéeﬁ@égeﬁ?deg from the group
dtdneetiig of hgdroger acyﬂ:)stﬂbsmhﬁeni ac§ih aeyd direlnieg ratkyl ﬂtstltumddcaiﬂqe

of dil uent, XCI e uvant wi | |
d@ﬁgﬁhwﬁﬁ t“@ﬂﬁﬁ§°%¥ﬁ @?%?@mgF%p esired mode of

adm nistration. In a third aspect t he present

I nyention prOV|Qes met h 1 eat i ventin
aheessel i Kifos aes deef adl e BCEn B e rHgdee0.  In
U2 BRbA dspedt, ﬁH@ﬂ)t&@nﬂﬂbﬁrﬁbﬁ bRKidegpHanateutitat d:&riﬁosﬂhﬁnsﬂﬂ"%dmpounds
of such treatnment or prevention a therapeutlcal

epf tbe invensioans bnphagpacgutiabeATRRsIYORT 2enFallY FRAUIISP g or more

aphRunds JTR ITRGEH bGHareRERRENY ALBHAUNEEAE hyddakes Br solvates
fourth aspect, the present invention provides nethods

f teregbandanbapnagpuisalbeaccertablodiltspld e tersexeipions andadigant. The
Thigidbedeafgs:, 9eher, @J(Alpﬁeﬁt%&) Laﬁﬁvaagmlme?éﬁrdpeg dnfnB other factors, the
patient I n need such treat ment or prevention a
dd@@ﬁ@gpd@@kﬁyméﬁﬁ@QM|ve amount of a conpound of the

i nvent

4 Detfn%lq:hﬁa %g‘% rtﬁep&aonp%?&#%h%%ﬁé&é%ﬁ@%ﬁ&stfopﬁegtﬁg BF&teventmg
Ddis¢asest dr dissrdeGonghoasvaiscenf Thermaethews generadly invodfegadsinigiering to a

cQ |

PT'T;% 1{1Inf§,?(f&%ﬁ{f‘%%%§§% ?{Brg\%mH&f %ghe gp%tél?{lelwfﬁg%x(e alnount ofa
immmmmﬁéoﬁmynwmﬁmmhn¢bnmﬁmmmmﬁ$u@wmmﬁmmﬂmmamu@éner|c

f or mul str ture s _discl os .
conpoultddonr et e fe! SxeiRy PRI BERFI tar D iscases o
bylisbdders kudhhe Bareal. Thie imethads geraflﬂil/y dxivomeaﬁmnﬂdterngrm a pMiedtin need
30_the chem cal struct ure and name .con ct

© RECh BFEAH ceprY TR e e RRruB A JEu GOt AREmPo of the

| gRBhtidnAn@br 4 PG ¥RERiANEbmpolRios @FRRANds of the

i nvention may contain one or nore chiral centers

and/ or doubl e bonds and therefore, nmay exist as

st ereoi somers, guch pgaftedBi2RPA6PO8TAS Invention

PCT/ US2003/ 037895 double-bond 1somers (i.e.,

geonetric isomers), enantioners or diastereoners.
Accordingly, the chenicgly stpeghitibgs depi cted herein

enconpass al |l possible enantionmers and
“Compounds of the invention” refers to compounds encompassed by structural

formulae (I), (I), (IIT), (IV) and (V) disclosed herein and includes any specific compounds
within that generic formula whose structure is disclosed herein. The compounds of the
invention may be identified either by their chemical structure and/or chemical name. When
the chemical structure and chemical name conflict, the chemical structure is determinative
of the identity of the compound. The compounds of the invention may contain one or more

chiral centers and/or double bonds and therefore, may exist as stereoisomers, such as

6



stereoi soners of the illustrated conpounds including
the stereoisonerically pure form(e.g., geonetrically

w@eoog/o6mant i omerically pure or diastereoneri cetT/¥S2003/037895
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pure) and enantionmeric and 5 stereoisonmeric m xtures.
The conpounds of the invention may al so exist in
several tautoneric forns. Accordingly, the chem ca
structures depicted herein enconpass all possible

t ﬁbﬁb@é@(;ﬂdcisc;r&rfsr@ e Ofeokdfid ibdrvst) AhREhnGRIRUREScombRe Arccordlngly,

conpounds of the I Avent i on also I ncl ude i sot opi cal
| disehendicelsipeiunge depiied kereimencompass o8 passihsenanbiameghand

tstg{ym% f ormd |111 ufs&{t éon{ﬂ’o S ﬁ&u@f@ﬂk Ftes R enca ly Bure form (e.g.,

conven |ona |n na ure ISO

t gatmdﬁcaﬂaymbeenammmepml@tmme mrrdlacstetrdmmeuoaﬁqumj sndénahti@meric and

I gt\ét%rc])%flal%gn ﬁﬁltul’rlgs? 6[119 “F%;"i‘gu%{is ofI ‘d&cblrlventtl0181 mag fals? ﬁXlSt 1§ |s_cléveral

i mHnemierio formmy Aemrélhgllyrthel nlﬁanhmmadztlfrm dafﬁlcted&emml dnc@Spass all

solv ed forns, inc in rated fo

BT BuORRAS ol S S e o B Sing' LT St a R o the invention

Nalééﬂ ﬁlﬂﬁldé %fbplcalﬂ}elabﬂédktdﬂthﬁismﬁbeme for tnbg d&flﬁﬁl&% an atomic mass

Certajn onpounds [ tion

Tt B0 P i R T AR R nRsy RGHEIS G fopes that

151a5/ Be @RBPoRAkad itk thaWdyPotils of Mk iveich iB6ludeY Bit@Rd not @hited to, *H,
the uses qpnggnpgated by the present _invention and

ar’® Tht dnddl 1 15 efa Cormornls °§€’6;§‘é’66tﬂ°nt1}%@’ s¥isbugppolvated forms
| ByRBM h@i&lva{%blrﬁglﬂﬁrmclh&m%ﬁflﬁ&ﬂe@ifo@ﬁs sodRnebaass. mB&Rral, the

partial structures of e conmpounds of the invention

af“lédfa‘ieﬂ |sglyated prcN- %ﬁstform«sawéﬂlgn the gpepgtof the peespriinyentésm. Certain
aE&lﬁﬁ(ﬁfﬁ@@&f tQé p&@:ﬁt 1B@érﬁ1bﬁlhl ?%ﬁl%’tqh Hfuﬁlptl@crgrﬁﬁhﬁce&tanf&phuﬂsefoms

nol ecul e. or as part of anot her
s libganeral el uahysecfabfogms e aqls’aetlw i@réble uses epnésanplated bethe present

'Irgr@ da’éld %Ierlﬂt'glgc{éh 1§ ﬁhlﬁ 5 o(f (%gﬂl 1%B?on. Further, it
hydrocar bon radi cal |ve noval of one
hylhubblerundemstood.vdren aamalrayiuetuma pf)thn canmmdef ofethqnialvamibn are
Ialhl(h:.‘%g%ed ?lk)alf ?ﬂgl%egg llﬁ(?)il aﬁ? e pt01-£¥ B acf%chmaetnggiil th«g lstsrucsttlljrg F]o the rest of
asheatdleawd., et henyl, 25 ethynyl; propyls such as

propan- 1 -yI, propan-2-y|, cyclopropan- 1 -yl, prop-

| -en-1-yl, prop-l-en-2-yl, prop-2-en-1-yl (allyl),

cycl opf Ayl be itsdlf ot as pary 6f Apthepsubstétient refdrs to @frated or unsaturated,

lbb{aﬁéﬁqﬁ?{ﬁa}g%%gt%gﬁé%gré}rc}mér&k@@%ﬁ&ﬁﬁog%ﬁ%ﬁq&f;I;;](F:n’hlve%sby the removal

2 oﬂ”&tlid'lwldrq@élﬂﬂaﬂﬁ-fﬁmy 4 smglk! GdrB&IAtaM o a Yhrenthillané, aBRnd onllkyne.
b f/éléiléﬂﬁg{wps 0o bk Rl il s sy ety sy

b@lh b t lﬁﬁmﬁaé’ ropéhyp%rpgﬂé?aﬂ-z-%ﬂ 'c%clbﬁropan- yl, prgp t1 -en-1-yl,
cycC O u - en- 3- C I en-
| P3AR-1-exrP-yL prap-2- Pn- éllylv cyalexﬂ-oa-lywlrylypyc){@mp 2Z-epphyl,

t BRypli %ﬁl-yz YR-20R4 1 032 3 i WRARRRL 231 BBn-2-y1,
2-methyl-propan-1-yl, 2-methyl-propan-2-yl, cyclobutan-1-yl, but-1-en-1-yl, but-1-en-2-yl,
2-methyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,
buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl, cyclobuta-1,3-dien-1-yl,
but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, efc.; and the like.



The term"al kyl" is specifically intended to include
groups having any degree or |evel of saturation, i.e.

w@e@dpe32hnvi ng excl usi vely single carbon- carbothU&nmymn&s
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groups having one or nore doubl e carbon-carbon bonds,
groups having one or nore triple carbon-carbon bonds
and groups having m xtures of single, double and
triple carbon-carbon 5 bonds. Were a specific | evel

f sat ' . | feg
el KengfE LR, 3G, A E g g R oo o

alldyy] ofgutompom Gep giospshavingrrdusielpgngle aa'rb@hcaaqurimndsrgnoeps

p Ii’lg\tllf? ! a C¥ mogcl: &)(Hl]fbiéerc;a%oo c%r%glﬁ P@‘Bﬁ agg&%g 11&&11%%?1’1?(% Il’nnOéek ¥1|p16

1 cmboﬁca'rbmﬁmndahml@oupi Bavidyd llnamybs oftsinglet d@ible am tidsle pabdn-carbon

b f t ted b h d
coPRRo ks Eime by et Sy el Gieved B
r €aiRstil,” add ‘@iemiiy dreaged méiemryr analiayl gﬁdup@bmpﬁ@s Bom 1 to 20

atom of a parent  al ka pi.cal al kanyl

i ﬁ&rlg] @Omﬁrd’i“’f%ﬂ’@f‘?i%ﬁy"}{oﬁi t édm PO nﬁ@?ﬁaﬁ?‘l‘és é’%ﬁlaif%example
PRESRYASalsy gfoup SofthiaR@roml1 tod cartdh @R 2- V!

(i sopropyl), cyclopropan-1l-yl, etc.; butanyls such as
butan- 1 -yl, butan-2-yl (sec- butyl) 15

2- met hyA i p@;“rtslztﬂblr ad }iba%lﬂ whother substit@hi ¥ ferstb @QRARBratd bhanched,
(t but y cycl obut an and the like.

Atr%éwmm@ycthg elkyl r@él%lsd%‘éﬁﬁtbwﬂ# rameval of one fydrisengAm from a

r &fn fe%aﬁb@n %ﬂ%ﬁ%&ﬁ%l@&e byang Qﬁ(gnyl $idupé BBlashal fe 9& limited
cycfic alkyl radical having at |east one carbon-carbon

d d meghanglpethypyd paenapyie suchys pieean- Eirh PeopayR-yb fieoprspibogen
atc9m5r§@m1§ylsét99mm&@§§a SRR L{1, Buthb /) se@bitgge: The

n et % Cl's or trans nf or mat i on
a@amthxlfpeomwmlélsmmdl Symethyfppivenat? 3&(4@@;1) cyHawtan-1-yl, efc.; and
|@&%ﬂge, but are not limted to, ethenyl; propenyls
such as prop- |-en-l-yl, prop- |-en-2-yl, prop-2-en-1
-yl (aIIyI) prop- 2-en- 2 yl, cycloprop I-en I-yI

cycl OEJL 1’er %%a}/fjé)’r but & crrpén SUGH alelit ref’ers o &R ihsairited

but - | rop-T-
b lbtanﬁhednstfaighlt phdi)m br @c}ixnalﬁyl yzid,lcabhktv-u% o lbaﬂ:—oylé carbon-carbon double

g;ﬁ»‘éﬁ%%’ :\3/':6(? Jpgﬁl:e %érgg(:w”al %T%gl%} gg%?gqn%é%n ig'm}pl a single carbon atom of a parent

C)éﬂdeﬁeb Urke giou'é rﬂa'lyﬁfb-lﬁ eifher tiRtcds. or traaﬁ&bnfd}ﬁlahmkz&)out' tht #oubldybond(s).
hgg ﬁ@{ s qalther substltuent refer? to an
8 2Rt arg P LhmaYRd. iRy iRyl propeRyfly quch as

alpkap-1- élamyq:,@koﬂnauhngﬂ Frog-2asll-yO (lyD a;rrblsxa 'eﬁ@LﬁOJ}IcIobfo@l-leen- 1-y1;

bon derived g t he rennval of one gen atom from
a S5 PRIPR2ecaringnbue T Fh 35 Gyl SRt - een- vpi cal

a|2kﬁri§ﬁ{ 1 }ﬁéﬁly-@ﬁ-ﬂ-ﬂ Chud@n- 104! brah &nlid1, f)dt@-éneﬂyf Buta-1,3-dien-1-yl,
et hyny propynyls such as 8 WD 2004/ 0632
é“l’%l 91@3-/2@51,,7(8'9}\9but-1 en-1-yl, cyclobut-1-en-3-yl, cyclobuta—l 3-dien-1-yl, etc.;

and the like.

“Alkynyl” by itself or as part of another substituent refers to an unsaturated
branched, straight-chain or cyclic alkyl radical having at least one carbon-carbon triple bond
derived by the removal of one hydrogen atom from a single carbon atom of a parent alkyne.

Typical alkynyl groups include, but are not limited to, ethynyl; propynyls such as

8



prop-1l-yn-i-yl, prop-2-yn-1-yl, etc.; butynyls such as
but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.

wae@4br1d i ke. "Acyl" by itself or as part of BODUREN3/037895
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substituent refers to a radical -C(O R30, where 5 R30
I s hydrogen, alkyl, cycloal kyl, cycl oheteroal kyl,

aryl, arylal kyl, heteroal kyl, heteroaryl,

het eroaryl al kyl as defined herei n. Representative

exa Ies LN &1t

AL S e LR B i B e
bhmzpyibybemzymtmehbmyl and the like. 10 "Aryl

Chel ate" by itself or as part of another substituent
refers to a radical -C(OR31, where R31 is alkyl,

cy cl oatAgyl” bydtsylf oees pdﬁﬁ)f ﬁlextheh arbsiitners wdfsrs itd a,ltadntalwﬂ((h)léo where

R st 0T sy BRI SR R e kD TR T eteroan

Rﬁ&eﬂo&ryﬁtﬂ@h@d REhEhegtiQ URe ke taiae, exhapleeneiipd, &t 204 limited to,

TETA, a poI am no, carboxyl ate
t fareyhace aYéPbﬁle erpemyl. @lelohyxy @%ﬁhﬁﬂffk?%@e%?@%ﬁafbonyl
Was] @ liRe chel ating group is bound to netals such as
positron emtting | abels (e.g., 18F, "Ti, 'Sc, 55Co,
61Cu, 64Cu, 66Ga, 68Ga, 75Br, 76Br, 86Y, 1101n, 1241,

) Zr 99 G Chélﬁgb %mtk%iﬂog Qsépart(cﬁ aﬁother%@%%eﬁﬂ%rs]tg iladxcal -C(O)R?,
23], 1231 1251, 1311, 111111 97Ru
6mgr Géé alkahsycledel, arsg@vdefmihqrelnétlhstlyut%frwvla%pra group

' stindfdeal CH,-R*
subs ﬁ)%rhdé%? @ erye m%ma rg%%%%a%?% wher e %%)L@{z ?
r epeedehiss chelatidgeydupoucle g fos akaognle, ST THELA efolyesyino

h%ar%?}%at{fepgr,m %g;«, ?éBTﬁxéxy eechg@ﬁ' BH®A byg are not

Xy, but oxy,
cycl ohexyl oxy and the Ilkéb "Aryl" by itself or as
part of another substituent riefers to a nonoval ent
aromati c hydrocarbon radicgl ~terived by the renoval

of one hydrogen atom from a~siNgle carbon atomof a
parent aromatic ring system |Typical aryl groups
include, but are not limited t'n, groups derived from
aceant hryl ene, acenapht hyl ene, imaiephenant hryl ene,

ant E w%gr% N chglatmg group is bound to metals such as positron emitting labels (e.g., *'F,
45T1, 44Sc, SSCO, 1Cu, 4Cu, 66Ga, %Ga, Br, By, 86y, 110y, 1241, 89Z17, 99Tc), radionuclides
(e.g., ¥Cs, 0G0, 131, 1237, 192fy, 90y, 7Ga, *Tc, 122, 125p 1By Uiy IRy Ty, BGa, 2As,

87, Ny, 201y, etc.) or lanthanide metals.

“Alkoxy” by itself or as part of another substituent refers to a radical —OR?! where
R* represents an alkyl or cycloalkyl group as defined herein. Representative examples
include, but are not limited to, methoxy, ethoxy, propoxy, butoxy, cyclohexyloxy and the

like.

Aryl” by itself or as part of another substituent refers to a monovalent aromatic
hydrocarbon radical derived by the removal of one hydrogen atom from a single carbon
atom of a parent aromatic ring system. Typical aryl groups include, but are not limited to,

groups derived from aceanthrylene, acenaphthylene, acephenanthrylene, anthracene,



WD 2004/ 063213 PCT/ US2003/ 037895 azul ene, benzene,
chrysene, coronene, fluoranthene, fluorene, hexacene,

wheotapbne, hexal ene, as-indacene, s-indacenePCT/N8ENE)37895
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i ndene, napht hal ene, octacene, octaphene, octalene,
oval ene, penta-2,4-di ene, pentacene, pental ene,
pent aphene, peryl ene, phenal ene, phenanthrene,
pi cene, pleiadene, pyrene, pyranthrene, rubicene,
t L @ E‘éﬁ@’ch{'}rsér[éam}&{%ﬁé %@raﬁth@ﬂéj ﬂh?&@né 'hgﬁicene %exaphene
Pre y, an ary group conpri ses
C h@ctat@ne,ammﬁkwemnsr -wdagone ﬁrelmaﬁa Ilrylelﬂer, om@ateme,mtaemebmhaphene,
n
bR Bac, gy, sy ¥ lsh Bolin o RS plln R B oo, phenatene,
whhenhntbreee, picend) plefndduep peeneapyasthizon dehicdne, taplmaylbnm tnnaphthalene

at om a ternna a
e P Bl G s s Moo e e Ay Al

i pefenabdy fromto tan 2 caxbén dtoms.t ed t o, benzyl,

2- phenyl et han-1-yl, 2-phenyl et hen-1-yl,

napht hyl met hyl ,  2-napht hyl et han-1| -yl ,

2 n ap m@yﬁ@é}@%ﬂs&lf o¥ds,paft@piidaah GL[b?éﬁtluent refers to an acyclic alkyl

enyl n-1-yl and the
w ek ﬁﬁﬁeg ragdhins ‘?ﬂné?ﬁd@a ca %ﬁ’é B BRice Y yfegminal or
a&p? |cadblsR B, is réﬁléfdea ki@ @M hryiig‘@ﬁp r Tﬂﬁé’ah &(‘%‘aﬂ&y éroh 1H§lﬁ&% but are

Preferably, an_arylalk roup ary

1Botdingjted 19, ibenzyl, @a%wyletﬁngﬁw pa?nyéthhw Wh@wneéh =t he

aQéﬁ'aﬁ!{ti(_f))Méthﬁf oD 21Iﬁ?ﬁtﬁ%]16tﬁél1pi-yﬁﬂﬁ&)}ﬁﬁb%e&ryy b-naﬂiﬁh&;h)én}}l&han- 1-yl and
nor e erably, an ar group

(éslifszo 'harepeqing alkyl gngicties prgante ﬁdhﬁjnomeélpk@rﬁ/arylekanyl

a Ilgryam% bR xryp.likqus @srex' ?1le¥e¥:!1bl§3 ﬁu{:eﬂaérléyl %ﬁ%%@gt @ﬂﬁ prylalioy,

the aryl noiety I$
o E-8a &ewéifdnyloﬂkawbmwékynsm@tﬂwtﬁ ﬁmaryldkﬁlrgolmos 6531-010) and the aryl

Sg%@%?lé %Jgﬁég%ﬂégiﬁg%t on .g%h§¥(ca abﬁ@#quﬁnghe

n @]ﬂrgryd;,l @teuy]e)r'aﬂg/nylmajlétﬁnﬁlﬂhé aytalkyt gohp &l (Kedy) dhditle arglebiety is

Tg ] cycl oal kyl groups include, but are not Iimted
g oups derived from cycl opropane, cycl obut ane,

cycl opentane, cyclohexane and the |like. Preferably,

pr of o1 APl FER oL R sa Ry e REREY s 4 foheyor

| issatukated cyalc pRyltradiéal anbtleerspdificloidl e sturittdnds fitdnded the

aturated or aturate CI;C al a
TG SRR ARG it (s e ahyP Gl et dredip L agoups include,

h&s@trae@ﬁn ligdieiey, gﬁiil denidepeadepdibpropRp) F618Butie! &cldpentane,
q& or dlffer %F atom Ty |caI 30 het er oat ons
%‘BF%@“@H@ @Sr%ra Yo HESY ClPHky g in(fr-Grokeysipplkyl, more
I bﬁf&ﬁﬂy(@,cq)lcydfoangd S, Si, etc. Were a specific
Ievel of saturation is |ntended t he nonmencl at ure
"cycl ohet eroal kanyl " or cycloheteroalkenyl is used.
Typic a"‘C\fEYdBla@ﬁﬁTk%f”Q@' it orHs PR S hdbBel Slibstitbt réeiS tdWhaturated or

limted
unsaturated cyc11c alkyl radical in which one or more carbon atoms (and any associated

hydrogen atoms) are independently replaced with the same or different heteroatom. Typical
heteroatoms to replace the carbon atom(s) include, but are not limited to, N, P, O, S, Si, etc.
Where a specific level of saturation is intended, the nomenclature “cycloheteroalkanyl” or

“cycloheteroalkeny]” is used. Typical cycloheteroalkyl groups include, but are not limited

10



WO 2004/ 063213 PCT/ US2003/ 037895 to, groups derived
from epoxi des, azirines, thiiranes, imdazolidine,

woreroploei2ihe, pi perazine, piperidine, pyrazol i BCTES2003/037895
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pyrrolidine, quinuclidine, and the |iKke.
"Di agnostically effective anbunt” neans the anmount of
a conpound that, when 5 adm nistered to a patient for
detection of a disease, is sufficient to detect the
t

V7 BRR e o LARIRS L b Ml IR bl piperasin,
sprpandlney pmzbhﬂhne Byelidine; cghtucllcbtléc and the¢ likhe patient to
be treated. "Heteroal kyl, Fbteroalkanyl Het er oal kenyl
and Heteroal kynyl " by thenselves or as 10 part of
a n oth e‘ﬂMchli\ueﬁf&ctiveémamnt”analnk the amalitaf g lcompduod thelt, when

rou whi.ch., one_or,.
S5ttt SRR 0EABREE A iRkt il RlaCRT R Bisene. The
3t‘<??@1bstﬁﬁﬁ§llqeffd@dﬁﬂ&ﬁkdmﬂ’t\bﬂd vﬁ@pie@ﬁﬁ&g\/dnltﬂ‘ﬂe quﬂlﬁaoﬁﬂileheaﬁsease and its
iffer et er oa r.oups i ca et er oat oni c
gF%ﬁB@aﬁéﬂEﬁg%gﬁl énd ﬁﬁéﬁ“?ﬁ“%%@gﬁtaroups i ncl ude,
but are not limted to, -0-, -S, -0-0-, -SS-,

-0-S, _-NR34R35, -=N-N=-, - N N, -N=N- NRBER?;?,” - PR38-
- P(0) 2 H_eﬁter&lggﬁéﬁggoa} karpyl, &Ireftﬁr@al <eny Het nyl” by themselves or as
'R%k%%aggﬁier AbditkdAerefdr K&alkyWﬁkﬁlngﬂcen}Raﬁd al%?i‘grl gidayds, respectively,

R40 and R41 are independentl rogen,

alTcyich engtps morgelethe garep atomas (@nd ary@ﬁ%oﬂaqulthé Oa?rwtoms) are
afﬂﬂ[a?énhéﬁtl & Jwtl’d’lttlfedsaf:l‘lé Bt é‘llfi%béht hef¥ &Rl ¥dups. Typical
substi tut éd ‘cycl oal kyl cl ohet er oal kyl , substltuted
c hetbroptemér gyeurit yhichtpen bp @mi/ in thesp gpppq}p@lgde but are not limited to,
heger et_proanyd s Ubghipt ut hehe ﬁy74R$_$()_
hg?ér%ary?jaliIg gﬁpsaﬁgtltutﬁgﬁhesgﬁ%arylaFE@ 15 20 5 ;)2”

Hé@lé oD POy Y80t SEhF, -BuR R -rﬁeadtthedfkea\nmthr ,R®, R, R, R®, R”,

b Bl Ty T S DL S0 TR
f aryitallql,sub’ﬂylnﬂe@’,ryimmr cycﬂpa;ﬂ@ﬂ esnbstlhmdsxyo]aalkyﬂatyoanhbiemglkyl

syst T r t _are
o YR o A PP,
C hetbdagl, detefodrytAlsh of substituiel hewmaglallghr o ma ne , 25

cinnoline, furan, im dazole, indazole, indole,

i ndoli ne, indolizine, isobenzofuran, i sochr onene,

i soin d‘&:leﬁeroiﬁp IR GREIF Biens pas @ﬂ&ﬂog&k bubetituérs adfbys i&Z:OinGnovalent
oxazo e i din iazo oxazol g, .
FtFW?T&F‘ﬁEC m%f%@r%q fff bR e mqyREG Qe hﬁfds?geﬁ@wnbﬁ@ﬁgfm@ atom of

p Eﬁ)ﬁ@hﬁ%kdﬂ&mmﬁfc@fnlg@yﬂ&n 1!:2!] ﬁeteﬂ@}{ﬂyﬁgkouﬂ)dﬁﬁiddqﬁut are not limited

pyrazol e, pyridazine, pyri pyrimdine, pyrrole,

pye: Py fereed aamr@alz@pmésmdqlﬁ ??élpqzﬁlé B-eatbelste; GHrqraane, chromene,
Qinﬂ l fupa% nﬁlﬁézro ﬂldgzole,I E‘ld@fé' ﬁa&in%’ 1n&(§]izﬂ?eois9oen%uran,

t hi ophe frlazo xant hene

me:@ombmey lsomﬁelehs(mdqhamyﬁioqgmohm 1sgthfa|z@}m lmzple, naphthyridine,

m% dZJrzgg E}Fa% glr:ly dmeg?é%gﬁl?lg%lﬁﬁ,?’maﬁén{hgcﬂme,%h%gazme, phthalazine,
ptendme purine, pyran, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole,

pyrrolizine, quinazoline, quinoline, quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole,
thiophene, triazole, xanthene, and the like. Preferably, the heteroaryl group is from 5-20

membered heteroaryl, more preferably from 5-10 membered heteroaryl. Preferred

11
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are those derived fromthi ophene, pyrrole,

whemaps2idbphene, benzofuran, indole, pyridi nePCT/US2003/037895
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qui nol i ne, i m dazol e, oxazol e and pyrazi ne "Heteroa

lry alkyl" by itself or as part of another substituent
refers to an acyclic alkyl 5 radical in which one of

t he hydrogen atons bonded to a carbon atom typically
ahét@foﬁ‘?gpéi{)u&rare #BseeAH I Bhi@Hbnd, ?}Q{Cﬁ@ oBEAthiihkAk, Benzofuran,
hetero roup. Where specific alkyl nnletles are

i mdehdmdldmeh@lmnimn@m@mlp,@xn@ﬂ@r@mmp kanyl ,

het er oaryl al kenyl and/ or heterorylal kynyl is wused. In
preferred enbodi nents, the heteroarylal kyl group is a

6- 30 ndldt@padlalkiitbyriicelf yi alpkyt of amtlgr wbstﬁteemrdfan;d an acyclic alkyl
al ke ?{]6 W%l%ogre )é)g%g r}]lngrlf) gény an Of elt?ogla?g] ﬁ%taecrér%%{l tlo%I 1ca11y a terminal or
55p’.3 Qarvenbeme it rbpiided Q&Ihytl hetermaty gmuﬁf et Spemﬁe @Ryl moieties are

het er { he Ikan
TR A PP ed ot e Rl PSSR PG o bW tatiymyt i
Eﬁﬁﬁde fheplrelﬂﬁéd Ethodilﬁélgi, @&fhékerdﬂi)j'lﬂkyl gréhpas 56- 232 ma&mﬁ@ﬁe d
t eroa "1 n nQ" 'ts art_ of anot he .
o BEEORPIRI ot ke, 4lkp ﬂ?yny ot Gsfesoary gl 1-10
i &eﬁfb@fe@ gfdithe aétkﬁéhryl ﬁl&ﬂét}&ah B)dorm&ﬂlﬁérémﬁte@d’a@ﬁ' e preferably, 6-20
| al ky het er pal kyl ;, het eroa

P Bleabaat raroRlaliad cerhomkayb abp of PRk moRHES o

Ri&romy slleM s -8 memberb@aithd! Astetbaty Ph6ityGY £ b118-r¥mbered heteroaryl.
pol ycyclic ring system having a conjugated 7t

el ectron system SpeC|f|caIIy i ncluded within the

def i ni &G 19 QsQF or R4 BE arfditRFBIbk Gtulrdt BerS Yo3d 1%EﬂcalfLC‘~“=NR42 where
fu§2d ring systenms in which one or nore of the ring

Re iahpiregancallyd oeyslealkyh cypdehstestallevh arstl amdalkely heteroalkyl heteroaryl
L@{Qﬁ@ﬂqggsggﬁgi Led such as, for exanpl e,

uore i ndane, 1 ndene, phenalene, etc. Typica
parent aromatic ring systens include, but are not

limt eq’atr t %aqgtﬂq{ ?3%1” r@fé?sncg le }SIKLX‘l!u%@e Cé/chc or é)olycychc ring

acephe e, azu
c bymh\aaangcmd’oﬂﬁ@ﬁted nfeleummkﬂamn (Specﬁiﬁ(taﬁy ﬁmﬁl,de@mthme]mﬁdeﬁnmon
gé%heQe hexal ene, 3ﬁ hn acene, .S- acen fth
- ?rﬁ’alé‘iﬂ“e“ngﬁﬁtﬁ?“h AI°EHE r’é‘éﬁ%ﬁéeé‘?‘ﬁénw 2Pk 8‘?1%‘“6 of the rings

Oﬁieairﬁﬂﬁlc an@¥d @Mgore PEME Bings e SHn@Med oNBIBAtAERA Such as, for example,
pent al ene, pent aphene, peryl ene, phenal ene,

p FEPESRR: Hdante mdﬁvee ahmaleps, éfcaéfé(ﬁ’éal Pﬁ%néﬁema‘ﬁfy?%ﬁyﬁ%‘ﬁ include, but
r lelﬁ' rﬁ)eﬁﬁlted fol RBANYRAS acérﬁ%llﬂﬁﬁéﬂehﬁ;eﬁﬁbﬁa tﬁ?@n& h@thkdcks, azulene,

30 "Parent Heteroaronatic st ent ers to a
p&FRERe, SRR COTInPRRy flugrantbene; uorm kepracsie hsraphgeghexalene,

C 3k ARiBcat QURdAAR imAMe, #9 hé}ﬁmﬁﬁlehé/ dLRESE, &Ea?ﬂ"é%e Sttflene,
i ndependently réplacéd Mﬁf he sane or er ent

hevdensapaia-2. Fylisne, alleml%qnemmam rewfaphsps. Rewlonp.henalingn
1%h¥1@n1%&9@,/ pQ&ﬁg, :l)i?élﬁgé, Hﬁ%g& Wﬁ%ﬁe‘%@, rubicene, triphenylene, trinaphthalene

and the like.

“Parent Heteroaromatic Ring System” refers to a parent aromatic ring system in

which one or more carbon atoms (and any associated hydrogen atoms) are independently

replaced with the same or different heteroatom. Typical heteroatoms to replace the carbon

12



atons include, but are not limted to, N, P, 0, S Si,
etc. Specifically included within the definition of

wO pamee21het ercaromati c ring systens” are fuseRCT/URL03/037895
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systens in which one or nore of the rings are

aromatic and one or nore of the rings are saturated or
unsaturated, such as, for exanple, arsindole,

benzodi oxan, benzofuran, chronmane, chronene, indole, 5

' dxﬁﬂﬁ Brmfe izals Qte LY Ra

r ?%glssl,ﬁbg% g ns %nﬁa %m %m,{ﬁ?r?e not1p ﬁéecﬂ% ﬁ}; W8l biifn the
adsfimtoi o, “P@antﬂwatpmaeoma[tls ripg FYstsimist ere fuwdcmgmestems in which one or
¢ IM&) s{rgtntﬁe m%éj qpeoalrblﬁﬁic aanﬁ ro%é] or mér?gg@é 21? %aré %?raf%d o1 unsaturated,

[ smmemmplammwbmenzadmam telzofvean, clsmmanem clhrbmene, indole,

oo e 58ene: G REee i Bl Ao P o WA AR R ace o

phienea td) ensmablter@kbazaaqs capiotiné, Shidvéhan® WhioR@ne, LhnpNked furan,
pyrazi ne, pyrazole, pyridazine, pyrldlne pyr|n1d|ne
pyPidatade. 1 rﬁ’?mlwvdﬂ% indoling, indelizine; isebengpfirss) isprbromene, isoindole,

0l WoRfblird, %% n%une qQ¥Rhib e, lsb%zmzl@ipﬁa mh@%écﬁ%f@ oxazole,
t hi azol e, trlazo e xant hene, and

ene,
| pRiémidipgpheat ﬁidui*f‘c Phmasthuelipm pBenazine phthelsgine, msmlnw RiiRe,
h & kazire! SRR pyridzing &H@'%?ﬁﬁﬁi Sib 'iryrr li
%%%rnaégbtlgglly gccegta%?é salt” . Pgﬁto Oluw " of
a q@@m@gﬁ@umﬁ)lmqq auinplizang; Tunpoxaling, tegazdle thladlazole thlazole thiophene,

p%@&g@ hkﬁgl+yﬂ@%ﬁgptable and possesses the desired
phar naco ogléa activity of the parent conpound. Such

"salts include: (1) acid addition salts, fornmed with

i nor gany, ¢ 20 nﬁ?ﬂg@?@%&%@ Pt £ r‘%ﬁl%il ’re{nﬁ “gé“t{;egf’ ’ are used

hydr obromrc uric acid,

p hosphogeably leedial, and the |ike; or forned wi th organic

aci ds such as acetic acid, propionic acid, hexanoic

aci d, cycl opent anepropionic acid, glycolic acid,

py r uvi CPiaahateutically aaeptablelsalfradfamitca st of 2 compeRIdI the invention,

d , tart
g i P SRl PR B e S sy B oy ativiey of

b @izt eshgbund.i Sua gmes le?ékﬁlhdéh(lfjfBﬁﬂi l@c?dlﬁorﬁééltﬁj, formed with inorganic
nmet hane aci t hanesul foni.c

1299349 ﬁ%{“&‘?%“ﬁ} foris apid, tdrebronpe Ayl iyt %@M fihiplosphoric
aGhid, andHeNBRN& S @INIith @6dikb acfds%hélpiscabaﬁzaefaeﬁuﬁﬁle la§id, hexanoic
acid, 2- naphthalenesulfonlc aci d, 4- tol uenesul fonic
a@pl& cye]gﬁ?m@eg@ppgwlael a&lyq:phc acid, pyruvic acid, lactic acid, malonic acid,

4-shRtdiyddi, eagit 9did; rga@]: a@ig tﬁn%aﬁd"aﬁ:ld 1R BHD QY ditfic 288 Hdnzoic acid, 3-
glucoheptonlc aci enyl proplonlc aci d,
t (+hpdrpxpbaeseyl) @e%?@wcuf gippdmie goithmapdaliceacids meghenegulfonic acid,
| i idsugstlid é{‘ﬁd q Za&hﬂre d%ulf&ﬂ@ h&d @Cllggroxggtggﬂgﬁlfon?ccicﬁ
hydroxynaphth0|c acid, salic stearic
aberzenesabons ecid diahloraenzanps] mk ecid Ghnqphihaleatsulforiontidd-

n .

:AE&P%I% é@gig%%% &%Qﬁ}ﬂf&ﬁce&?d’]h Iﬁé?h}tlﬁqu?caﬁ]%@t]-o&f 2 il-'lldga’rboxyhc
amcidj@ud@ﬂ@ﬁdh@@B@p&n@@ﬁW OB3dgBPacetic acid, tertiary butylacetic

acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic

acid, stearic acid, muconic acid, and the like; or (2) salts formed when an acidic proton

present in the parent compound is replaced by a metal ion, e.g., an alkali metal ion, an

13



al kaline earth ion, or an alum numion; or coordi nates
Wi th an organi ¢ base such as et hanol am ne,

wale@iioeszed ani ne, triethanol am ne, N-nethyl gl uckai/og20ase37895
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the |ike. "Pharmaceutically acceptable vehicle" refers

to a diluent, adjuvant, excipient or 5 carrier with

mhich a conpound of the invention is adm nistered.
"Preventing"” or "prevention" refers to a reduction in

r kil aﬁ‘fﬂ}i' Srlafl glu@nn?dn? RS c%[)rdlrg’te% %tﬂ%ﬁ of gan®- base su%h as

causing at |east one of the clinical nmptons o
dethesdaning tdleﬂ@ndemmeotpleihamcéamlpatN-mthy amipgyand éie like.
exposed to or predisposed to the disease but does not
yet experience or 10 display synptons of the

d i seas @mrrﬁaSmhsalu accemidble mw@ refersao g diduept, adjuwinit,cRcipiest or

nor e..h gen ato de den repl aced
oo R SR By B et FIAR L ' Thpre g

substituents |nclude but are not limted to, -
1§6 OCF‘?reve@a] 2”0 mm_rlg@\l regﬁéo a r%homwﬁ?oﬁgqumg% %gg%ase or
Sg%)a i.e; &ﬂl@)ﬁ% %ﬁ?ast oﬁf %%gc@mcga : (OQSZ)R% ,disease not to develop in a

%@@t may, &eﬁ(p@@ to or@(@}smé to 1] qqug §s n%:éres)e@?nence or

tomg\mg%@ag@somsl -NR 62 C( S)NR 6R 0 61 ,
2C(NR63) NR60OR61 and - C(NR62) NR6OR61 where Mis

|ndependently a hal ogen; R60, R61, R62 and R63 are
i ndepeagdgidiida v erog %@i @I ik thh%ﬁ@&t ﬁl&l‘étl@&jrogéﬂ@f&ms are

al koxy, substrituted al cycl oa

s ub@p@nsi@ntbrderév@ﬂ oathihq same e ﬂléﬁq@péwbammcv ). Shypisel bgtisgpnts
C YRl e&u@afaﬁl)%él}ﬂhﬂed%ym RUbgy idILgR aIgRk, _diele fﬁﬁwwl =NR%,

or substituted heteroaryl,” or optionally’ R60 and 1
t oget HaY, -QCNn-SGNheNRL tN@:g§N2,aNe)ﬁS¢C82Q\h1Sé®)29HeyS(@P28 ,~08(02)0;,

eyl 1{62?%@@ AR P QUL | O o

| RaEDe efct(DyNh B oGm0 aCkYOR™s a&?cm)Naa‘)R& KYRZC(S)NRPR®!,
h b cycl qal. k.
CVC# Egl%ﬁg) 6®| tnd %{‘ 25 @§61@§’8 P ‘é‘ﬁ%’a’f‘ien y a falogen. RY,RY,

2 R%atld R drv ﬁreldpaﬂyﬂﬂy Hyétogerg alkyl, smjstlslteld&tkyi latk(endy substltuted alkoxy,

h t t R64

P oo R, R S Bl o

C yabstitueddesnMekrdargior Subdsituicld lhb’eﬂ)arﬂ,}di‘ bptieiaiy BE ey R®! to gether with
E IG%%B cfge%];g%%gtgl Stﬂg_St I %oqeq%% %ﬁ@nfcclyg ldﬂ%éf%lk@@_ %gﬁbs%%ed
heteﬁg}ky h@ and N@andﬁ@are 1dﬂgpend§(t@)}g/ﬁl@@en R Sbsftuted alkyl,

0)(0 ®)
] 1@11;@) M c)iqéqu)l( )(Oﬁ&@%d subgituted exclokgigroalkyl, aryl
- @ﬁ@lﬁiﬁ@@%ﬁ %et%&%%%%@hm%%é% oﬁ@h@nﬂ 6é£1(;§|gt69 together with

ewop eppo0 Nty 1RO B2 s obiopUERaO PR
p?g@&?@ég?alkﬁ:ﬁ% OH@@@ram}C@@sﬁB@&Bﬁ&ludQ( M, kP, I®SHRY, -SRY, -5, =S,
? % 13\/111 -CF3, -CN -OCN, -SCN, -NO, -NO,, =Ny, -Ns, -S(0),R%®, -0S(0,)0’,
-OS(O>2R6°, -P(0)(0)z, -P(0)(OR*)(0"), -OP(0)(OR®)(OR™), -C(O)R, -C(S)R®,
-C(0)OR%, -C(O)NRR®' -C(0)O", -NR*C(0)NR®R®!, more preferably, -M, -R%, =0,
-OR®, -SR® -NR®R®!, -CF3, -CN, -NO,, -S(0),R?, -P(O)(OR®*)(0"),
-OP(O)(OR*®)(OR®), -C(0)RY, -C(O)OR®, -C(O)NR®R®,-C(0)O", most preferably, -M,

14



WD 2004/ 063213 PCT/ US2003/ 037895 -R60, =0, -OR60,
-SR60, -NR6OR61, -CF3, -CN, -NO2, -S(0O) 2R60,

WO @Ry 20R60) (OR61), -C(O R60, -C(O OR60 ; C( OrCx/bmoy 037895

10

15

20

25

30

R60, R61 and R62 are as defined above. "Treating " or
"treatnment” of any disease or disorder refers, in one
enbodinent, to 5 aneliorating the di sease or disorder
(i e., arresting or reducing the devel opment of the

ther g—'if 8R6°atSR'6°e%§ﬁ6°lQ““ec%f &Ne Ixfd) (é?kﬁ"smbﬂ@i{“)(owl),

| h "andt her enbo §

t@(@am%aﬁx@)%? oE0)05 vl RS amng % erclas defincdibove,
physi cal paraneter, which nmay not be discernible by
the patient. In yet another enbodi nent, "treating"” or

"t r eat firedtihe’t ef ‘tegment” of aty disehserny dtshﬁledﬂemseomrembodiment to
d h
aoiregid 6% RYaiERy < pry e usn ity 45 Goptn St o

St&ist bzAaldadonebf e plinicil @}ahptﬁlaﬁ &ﬁfbbﬁr In anothebahbodithént “treating”
yet,, notnﬁr enbodi_ment

!B arebieg" deie 5 NG A e BPe DNEegiRe G gFhieh may not be

d B eraiBle.by tHRKaRE 1 Yt @t dther embedifneme: ti:wﬁhg’ltor “ﬂf@aﬁ@n’t ﬁeers to
nister

ampunt of a conpound that, when_ 15
pg'g‘ité‘i‘ftg thefistasetndisogien e&fwgé’ﬁg%caﬂvs(e B Fﬁ’%‘?aé\‘?f‘ ? discertible
eE}fn%ﬁI)mﬁ %ﬁﬁl&léﬁﬁ@dllmtg k@bilikhiPn oh PBARAL paldifeter), or both In yet

't'her apeut cal gctlve ampunt " wi || vary dependi ng
oAnathes e@éﬂ‘ﬁ@ﬁﬁd trepfing” o | Gt aiskpTs fodlelswipg fhetoyseé REithe H@ease or
a@Rora¥ei ght, etc., of the patient to be treated.

Ref erence wi || nOM/be made in detail to preferred

enbodi nents of the invention. 20 Wiile the invention

will bel"l’fé@d%@lfﬂc?l%ﬁef et Fe OB LT Qs ¥ hRokd of Qﬁﬁflﬁfuﬁg ﬁlat when

enbodi ments, It wIl be understood that 1t I's not

i pdreinisteded to aipatidnt for hreatingwaticrsnisseffiicisotte efiec feohrtesdtment for the
- b

PR TR Shorsgh (ol o HRRYE Bhibor bl B MpERASHA B EMRma, e
bdisease hntliéckeverithami thdeges peight, eranaf &c ppenigb be kreated.

i nvention as defined by the appended clainms. 25 4.2
Compounds of the Invention The present invention
sat i sf Referehdresitl mwhemidde fin deabie phaferprdewibdiingnis @b thedevention.

o i B ugnoE L beiraivag & et g SRRfer®d Smbodiments, i will

apgudpestdod thdl @k 1aﬁﬁt lintérele @ stlshit Ghedbdentiod ty ,thdsepll&fwlﬁd @inbodiments.
king t hese 0Si t.i ons

(40 hereof
PHERRSTBI b o dﬁigoec ﬁeaegveanlao i el gagigponts as may

C ERREIdEd RiBin hap R bnd @oﬁé)oﬂth@a;kzemi@h ey @dmle@wdthe eplied claims.
di seases characterized by tunmor growh, netastasis and

angi ogenesi s. The peptide anal ogs nmay serve, inter

alia, as carriers qfy ragioppehhdd Jfine IRFdntigaCt i ve

conpounds, toxins, fluorescent nol ecules and PEG

ol eculfeaspresest ipysnsion stisheshese pedrothes noests by gryisEng peptide analogs of
Ac-PHSCN-NH,; which target tumor and endothelial cells and have anti-tumor, anti-

angiogenic and anti-metasastic activity, methods of making these peptides, compositions
thereof and methods of using these peptides and pharmaceutical compositions thereof to
treat, prevent and detect diseases characterized by tumor growth, metastasis and
angiogenesis. The peptide analogs may serve, inter alia, as carriers of radioactivity, PET-

active compounds, toxins, fluorescent molecules and PEG molecules.
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Accordingly, in one aspect, the present invention
provi des a conpound of Forrmula (1): O RI1 - NII X1

WX200%863443 X5 X6 XHqg NRARS R2 i s R3 k r (1) BCDUSH03/037895

pharmaceutically acceptable salt, solvate, hydrate or

N- oxi de thereof wherein: | and k are independently O

or 1; p and g are independently an integer including

and between 0 and 100; 10 r and s are independently O

or 1;AcEdrdinglydfydne a§iebs thie prths@fl ibeithon RN des GRBMBLE of Formula
al kyl, substituted al kyl, cycloal kyl, substituted
@&cloalkyl, imno or substituted imno; 15 R2 is Cl1-C6

al kyl wisth at dieast one hydrogen atomrepl aced by a
substgt 0 H I%ﬂ~

- NR6R7 45
substitit edsaryl \ 20/ R6, R7, RB. R9, R0, RLL\ant R?;fs/ NR'R
are independentfy sel ect ed fronw he group consisting k

of hydrogen, acyl, substituted acyl, acyl chel ate,

al kyl, substituted al kyl, cycloal kyl, substituted

cycl oak khdrmacaviicpdlyapctpblestlt, solvatd, iydiateogr Nkoxids thereof wherein:
-NH(C=C)gCO, -NH(CH2) hCO- or -NHCH(CH3)CO; 25 g and

h are independently 1, 2, 3, 4, 5or 6 X2 is 16 WO

2004/ 668R 418 ikEpédsaDOBMA3 7895 NgCO ? -N g CO- or CO

p and q are independently an integer including and between 0 and 100;
r and s are independently O or 1;

R! is acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, cycloalkyl,

substituted cycloalkyl, imino or substituted imino;

R?*is C;-Cg alkyl with at least one hydrogen atom replaced by a substituent selected
from the group consisting of -NR®R’, -OR?, -CO,R?, -S(0),R'®, -P(OR')OR'?, aryl and
substituted aryl;

R®, R7, R, R%, R, R! and R'? are independently selected from the group consisting
of hydrogen, acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, imino and substituted imino;

X is -NH(C=C)CO-, -NH(CH,),CO- or -NHCH(CH3)CO-;

g and h are independently 1,2, 3,4, 5 or 6

X2 is

16



X3is Ne-\ N 5X4is OHOH HNN Oor HO 1 is an

integer fromlto 4; 10 X5 is/ S(OyR13 I\ n | HN ~-
w@r00d/063283 i s hydrogen, al kyl, substituted al kyPCT/E@83003/037895

substituted acyl, arylal kyl, substituted aryl al kyl,

aryl, substituted aryl or -S(O,,R14; 15 n is an

integer froml to 5; R14 is al kyl, substituted al kyl,

acyl, substituted acyl, arylal kyl, substituted

aryl al k aryl o ubstitute ryl; 20 y and x are
indepe‘,2 oy 2; X N 7 WO 2004/ 063213

PCT/ US 003b03—789§LL ( RH2, N° O mis an integer
from1, 2, 3 or 4; 5 i's -NH«ﬁ;deCI}, - NH( CH2) eCO-

or -NHCH(CH3)CO-; d and e are independently 1, 2, 3,
4, 5 or 6; R3is Cl-C6 alkyl wth at |east one
hydroqgn atom repl ace by a substituent

318
N=
=N
ﬁN CO%-
H ;
5
Xy is
( OH OH
I
s’5i HN /QH/'QZ ;‘i Nji”;‘{
o) or H o -
1is an integer from 1 to 4;
10 X5 is
( S(O),R13
n
; 5,1, or
0 ;
R is hydrogen, alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted
arylalkyl, aryl, substituted aryl or -S(O)R'%;
15
n is an integer from 1 to 5;
R is alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted aryl‘alkyl,
aryl or substituted aryl;
20

y and x are independently 0, 1 or 2;

X5 is

17



10 selected fromthe group consisting of -NR 15R16,
-OR17, -CO2R18, -S(O"R19, -P(OR20)OR21, aryl and

waeseus ed aryl; R4 and RS are independent| yPCT/US2003/037895

10
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hydr ogen, al kyl or substituted al kyl; and 15 R15, R16,
R17, R18, R19, R20 and R21 are independently sel ected
fromthe group consisting of hydrogen, acyl,
substituted acyl, acyl chelate, alkyl, substituted
al kyl, cycloal kyl, substituted/cyoh@al kyl, imno and
substituted imno; with the proyiso that Rl is not
acetyl when R4 and R5 are h and r and s are O.
20 I'n one enbodi nent, Rl is not etyl when R4 and R5
are hydrogen. In one enbodinent, p and q are
i ndependent |y an integer between and including 1 and
50. In another enbod d q are independently
ﬁt %t:%p EFd‘P

an i nteger %éﬁ%gtﬁgeélﬁrgm ng 1 and 25. In still
anot her enbodi ment, p and g are independently an

I nteger begwe 1d..i ncl ydi nd till
anot her eng%uﬁﬁ@ﬁ@?gaﬁg%uﬁﬂé@g%iﬁﬁagﬁ Xg%;ZS
i nt eger between and including 1 and 5. In stil

anot her enbodi nment, are independently an

i nt eger betd@¥f aé%’&d?ﬁﬁﬁ‘ileﬁai’ b 2 AnP™S: I n one
enbodi nent, p and g are independently an integer

bet ween and |nclud|?{%r and 50. I n another ]
enmbodi ment , RS Giérs alkalvaith s draplera Sndrgenaiom pkage by a substituent

D QLRI M the graﬁ)lcagglﬁag B 2L, ORM Stdh /RS aqreh ke, -P(ORZO)ORm

enbodi ment, p and q aré independently an |ntege
béebherdsubsituthavlidi ng 0 and 10. In still anot her

enbodi nent, p and q are independently an 18 WO
2004/0632131PCT/ S2003/ 037895 i nteger between and

i ncl udi ng R'zand R5 arelindependentlyliysicdzen, adieyb ovkiubretitnted plkgnanhd

q are independently an integer between and including

0 and 3. In still another enbodinent, s is O and r is

1. In stil IRARE T, PéWde‘?amﬂ ,R Ysarg mdépeamiltly selegedrorh the group

f}gl?rlls%u%ggﬁ }HI af eﬁm(g}éhgug%]uéc?tetg agyl, 61 ch@ate,Fﬁkyl su sé@]\ted alI%yl
S aldoaltyifsebstinayd gychalkyl, dhiad atidesubstithtad imdiho; substi t ut ed
imno. In still another enbodinent, R2 is Cl-C6 al kyl
with at | east one hydrogen atomreplaced by a

subst i Witk e ps@liaha®R iy @indcdie whed RPakDRSirs hydiggeatind r and s are 0.
-NR6R7, -OR8_and -

. In s t:her nbodlnent,
R, RyIM G embec lmﬁ&feﬁpﬁn%atth%ﬂaé FEANS @&éw BTy
s el ect ﬁdoﬁere@mouiaﬁng ga @hkpq @&Hﬁde‘ééﬂcﬁﬁlﬂ}oin 1mégér%men @fdiheluding 1
HitltUted acy chelate, imno_ or .

£4-t lpeaeh ?rrﬁrr?édmeﬁt Bepd ¢ a@ﬁ%@ﬁﬁ@ﬂ@%}dﬂﬁ%@wewm pagd
W arf25: N b Caibodinend bl dnll q are independently an integer

between and including 1 and 10. In still another embodiment, p and q are independently an
integer between and including 1 and 5. In still another embodiment, p and q are
independently an integer between and including 1 and 3.

In one embodiment, p and q are independently an integer between and including 0
and 50. In another embodiment, p and q are independently an integer between and
including 0 and 25. In still another embodiment, p and q are independently an integer

between and including 0 and 10. In still another embodiment, p and q are independently an

18



anot her enbodiment, X2 is CO In still another

enbodinent,1 is 1. In still another enbodinent, nis 1
W@B(_)OZ/.0632III3 still 15 anot her enbodi ment, mis 1PCI/U2003/0837895
still another enbodinent, R3 is Cl1-C6 alkyl with at

10

15

20

| east one hydrogen atom replaced by a substituent
sel ected fromthe group consisting of -NRL5R16, -OR'
and - CO2R18. In still another enbodi nent, R15, RI16,

1nZe’|%er|%}]:?§Vee&1?d lna%dﬁga aREd s@iulaﬂ&ﬁaee%%aﬁﬁext $eheghLed

group consfsting o yréwg acy ,
sinBgtehdeantlp dn Btager bewydn aph gichidag Oi Ao or

A R o PTG iyl v

Qs 00A st ﬁoﬂtef\blhlﬁ)dﬁindb‘ﬁ,t, at )ead‘tl ohb-0f NndeN MBS R1 O = HO

SHOOT 4 Al 1 0/063213

PCT/ Uéﬁéﬁ%f"ﬁfg%% 5%1%'0‘%5“6% RJE )?fy Sélh%%utltec? ved Cﬁcy late’a{réu oor

C h%ktﬁ_ﬁ@d iminky In stisiasthéd auib@dingnk R is (i)lnﬁld’ulkﬂ fwith at least one hydrogen
substitute

S FRPITced 2 TEe S DT R0 S0 D L p g and -

S@@ﬁq i 5@ 0arEek emBSdThes e, BT RS, R, RY), R' l&ubgtl% drélfn@ebendently
al yI imno or substituted i mno;

gpadert egl frpmy the group jcpnsisHas eBPEREREY o ?U%gflt[-}@gﬁ@’uﬁayld‘%lelate imino or
FoihRE ifinb. @and (11), R is

In still another embodiment, X; is -NHCH,CO- or -NHCH(CH3)CO-. In still

3

co— .

another embodiment, X, is

In still another embodiment, 1is 1. In still another embodiment, nis 1 or 2. In still
another embodiment, mis 1 or 2.

In still another embodiment, R*is C;-Cg alkyl with at least one hydrogen atom
replaced by a substituent selected from the group consisting of -NRPR'®, -OR" and -
CO,R'®. In still another embodiment, R, R RY, R3, RY, R%® and R* are independently
selected from the group consisting of hydrogen, acyl, substituted acyl, acyl chelate, imino or
substituted imino.

In one embodiment, compounds of the invention has the structure of Formula (II):

25
HN’R

(j\[(N\)L /([(N\)k /qNHZ NR*RS
SR

(n

wherein:

19



O\O0OFFF'~ OFFOO FNH'" 1Js FFand R14

i s hydrogen, nethyl or acetyl. In one specific
weedpagoizent, r = 0 and R4 and 15 R5 are hydr oBEnuUS1003/037895

anot her specific enbodinent, r =1, qis 2, R4, R5 and

R25 are hydrogen. In another enbodi nrent of a conpound

of Formulae (I) and (Il1), r =1, gis 2, Rl4 is

hydrogen, methyl or acetyl and RR5is OO0 FF OF

F WO IU?S aéygsulg:suﬁltéd a%&l EC}JNFLG te, al 1 sﬁrbs{: tu?eg ah& QIF{;HOIQ)? te.;ubstltu’ced

enbodi ment a co ornu and
OimiRd; i s acetyl R4 i s hydrogen, R14 |s hydrogen
nmet hyl or acetyl and R5 is 20 WD 2004/ 063213
PCT/ US2003/ 037895 O F 1In still another enbodi nent of
a conpRlistlydrbgefor mul ae (1) and (11), r =1, gis 2, Rl
is acetyl, R4 and R25 are hydrogen, R14 is hydrogen,
met hyl or acetyl and R5 is OF 5 1In still another
enbodi Reishydbgen, aikyhoe sutdtinfed atkyliuhde (1) and (11), r =
0, R4 and R5 are hydrogen, R14 is hydrogen, nethyl or
acetyl and Rl is

R* is hydrogen, acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, imino or

substituted imino; and
10
qis1,2,3,4or5.

In one embodiment of a compound of Formulae (I) and (II), R!is

oL L A
| o R F o
F F

and R" is hydrogen, methyl or acetyl. In one specific embodiment, r = 0 and R* and
15 R’are hydrogen. In another specific embodiment,r=1, qis 2, R4, R’ and R” are
hydrogen.

In another embodiment of a compound of Formulae (I) and (I), r =1, q is 2, R" is

hydrogen, methyl or acetyl and R® is

0 0
O_Z( CE Jw e
F
/_< > z ,rf‘ or FOjNHW s
20 In another embodiment of a compound of Formulae (I) and (I), r= 0, Rlis acetyl,

R* is hydrogen, R' is hydrogen, methyl or acetyl and R’ is

20



HN F- NO2 In still another enbodi nent of a conpound

of Formulae (I) and (II1), r =1, g =2, RL = acetyl,
w®R4ooana32RS are hydrogen, R14 is hydrogen, net hpe¢T/082003/037895

acetyl and RR5 is HN F- 10 NO2 In still another

enbodi nent of a conpound of Forrmulae (1) and (I11), r =

0O, R4 and R5 are hydrogen, R14 is hydrogen, nethyl or

acetyl and Rl is 21 WD 2004/ 063213 PCT/ US2003/ 037895

OFN5"'" FI O OF - FOyor FNN ~~OOFFIn

still another enbodi nent o conpoynd of Fornmul ae (1)

and (Il1), r =1, q =2, R4, R5 R25 are hydrogen,

R14 is hydrogen, nethyl or acetyl a Rl is O F N ss'

FO OF-FO or FNN ~~0O5

F.
In still another embodiment of a compound of Formulae (I) and (II),r=1, qis 2, R!
is acetyl, R* and R? are hydrogen, R'* is hydrogen, methyl or acetyl and R’ is
B
O

F.

5 In still another embodiment of a compound of Formulae (I) and (II), r =0, R*and R’

10

are hydrogen, R'* is hydrogen, methyl or acetyl and R’ is
HN

F ‘.

NOs
In still another embodiment of a compound of Formulae (I) and (I), r=1, ¢ =2, R’

= acetyl, R*and R® are hydrogen, R is hydrogen, methyl or acetyl and R% is

HN
R 5

NO,

In still another embodiment of a compound of Formulae (I) and (II), r =0, R*and R®

are hydrogen, R' is hydrogen, methyl or acetyl and R' is

21



In still another enbodi ment of a conpound of Fornul ae

() and (I'l'), r =1, g =2, RL is acetyl, R4 and R5
wae@4lytndgen, R14 is hydrogen, nethyl or acetRCT/ERIN03/037895

R25 is O FNss' FO OF- F/ 0O For FNN -0/ F

FOOInstill another enbodi rent of a conmpound of

Formulae (1) and (Il), r =0, R4 and R5 10 are

hydrogen, Rl14 is hydrogen, nethyl or acetyl and Rl is

O ~N 22 WD 2004/ 0632138 PCT/ US2003/ 037895 In stil

anot her enbodi ne of conpound of Forpmulae (§) and
(1), r =1, § , R5 and R25 -@) dgen, R14
i s hydrogen, net orfrasetyl and Rl is .( ~ ~N

In still another enboddnent of a conpound of Fornul ae
(1) and (I'l'), r =1, g =2, RL 5is acetyl, R4 and R5
are hydrogen, 4 |§ hydrogen nmet hyl or acetyl

R25 is O F 1 n still another enbodlnent

conpound of Fpr (1) and (I1),

are hydrogen, RT drogenpfnet et and ET
is O F F

In still another embodiment of a compound of Formulae (I) and (), r=1, g =2, R%,

R’ and R? are hydrogen, R is hydrogen, methyl or acetyl and R! is

0
F“<::>MNﬁ:Lf | F—<::>—{g§-

o
E s

In still another embodiment of a compound of Formulae (I) and (I), r =1, g =2, R!

is acetyl, R* and R® are hydrogen, R™is hydrogen, methyl or acetyl and R* is

O
O

In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R

10 are hydrogen, R is hydrogen, methyl or acetyl and R' is

22



HO2CQ N ~N CW (NCO2H CO2H 10 and Mis Cu, G, 111In
or 90Y. In still another enbodi nent of a conpound of

woorbres (1) and (I1), r =1, g = 2, R4, RS peURDB3/037895

10

15

are hydrogen, R14 is hydrogen, nmethyl or acetyl, Rl is
O H®2CQ/ NN C "WMN (N~/ COR2H CO2H and Mis Cu,
Ga, 111In or 90Y. 15 In still another enbodi nent of a
compound of Formulae (I) and (I1), r =1, g =2, Rl

is ace ) =
2 ohn B O s - -2

P8 AR08 1087895 R Dis hydrogeaomethi grmcetylnmd REs2H CO2H
and Mis Cu, Ga, 111In or 90Y. Inpstill another

enbodi nent of a conpound of F ae (Ig and (1), r =
0, RR and R5 are hydrogen, R147i s Jhydfogen, nethyl or
acetyl and RL is O H®RC -\ NN MNZNN

In still another embodiment of a compound of Formulae (I) and (I), r=1, q=2, R!
is acetyl, R* and R’ are hydrogen, R'* is hydrogen, methyl or acetyl and R* is
0]
F
7k
=N
In still another embodiment of a compound of Formulae (I) and (II), r= 0, R* and R’
are hydrogen, R!* is hydrogen, methyl or acetyl and R!is
Q

E_
HO.C\, ./ /_>\

and M is Cu, Ga, ''In or *°Y.
In still another embodiment of a compound of Formulae (I) and (II), r =1, =2, R?,
R® and R are hydrogen, R'* is hydrogen, methyl or acetyl, R' is
0O

Hozc/\N /_\N /—> %
ol
( — )
CO,H COzH
and M is Cu, Ga, 'In or *°Y.

In still another embodiment of a compound of Formulae (I) and (II), r= 1, =2, R!

is acetyl, R*and R® are hydrogen, RMis hydrogen, methyl or acetyl, R* is

23



~L J 5 CO2H C2H and Mis Cu. In still another
enbodi nent of a conpound of Fornulae (1) and (Il), r =

wQ@a2009/063223 R4, R5 and R25 are hydrogen, R14 iBCT/US2003/037895

10

15

hydrogen, nethyl or acetyl, RLis O H®C-\ NN C MJ
CO2H CO2H 10 and Mis Cu. In still another enbodi nent
of a conpound of Fornulae (1) and (Il), r =1, q = 2,
Rl is acetyl, R4 and R5 are hydrogen, Rl4 is
hydrogen, nethyl or acetyl, RR5 is O H@RC.-\ N '" N
N~ CO2H CO2H and Mis Cu. 15 In still anether

enbodi nent of a conpound EqQr nut-as, and (I1), r =
0, R4 and R5 are hydrogeﬁrﬁ2C Js b ogen, nethyl or
acetyl and Rl is . 24 WO 2004{ 063213 PCT/ US2003/ 037895
OO0 HXZG-N- NO OONOO rn*ud M“st\‘ 1111 n990Y or

Ga.

and M is Cu, Ga, ''In or °y.
In still another embodiment of a compound of Formulae (I) and (II), r =0, R*and R’

are hydrogen, R'* is hydrogen, methyl or acetyl and R'is

/_o>§
™ j
o,

N

(LI,

CO,H
and M is Cu.
In still another embodiment of a compound of Formulae (I) and (II),r=1,q=2, RY,

R’ and R® are hydrogen, R'* is hydrogen, methyl or acetyl, R!is

bg
HOZC/\m)

o)
(LI,

CO,H
and M is Cu.
In still another embodiment of a compound of Formulae (I) and (II), r =1, 9 =2, R

is acetyl, R*andR’are b drogen, RMis hydrogen, methyl or acetyl, R” is
ty y

s
. j
(o

CO,H
and M is Cu.

In still another embodiment of a compound of Formulae (I) and (IT), r = 0, R*and R®

are hydrogen, R* is hydrogen, methyl or acetyl and R' is
.24



whyanoegeny R14 is hydrogen, nethyl or acetyl, RUI/US2008/037895

10

15

In still another enbodi ment of a conpound of Fornul ae
() and (Il'), r =1, g =2, R4, R5 and R25 are

OH®R2CN %NO x O0 O~ 50 and Mis 111In, 90Y
or Ga. In still another enbodi nent of a conpound of
Formulae (1) and (Il), r =1, g =2, RL is acetyl, R4
and R5 are hydrogen, R14 is hydrogen, nethyl or
acetyl, RR5is O O~ HXRCN-NOOON O 0 10 and

Mis | "In, 99Yor Ga. In still ano her enbodi ment of
a conpound of Fornul ae (I%5 and (II r = 0, R4 and RS
are hydrogen, Rl14 is hydr

—\Ne’t“thN etyI RL is
OONO T~~~ OO0 15 and Mi/s 11,’Mn
25 WD 2004/ 063213 PCT/ US200 7895

or 68 Ga.

and M is mIn, Y or Ga.

In still another embodiment of a compound of Formulae (I) and (I), r =1, ¢ =2, R?,

R® and R are hydrogen, R™is hydrogen, methyl or acetyl, R!is
0]

0
HOZC——\N/_‘\N

e

OIO» \
f

zJ

and M is "'In, *°Y or Ga.

In still another embodiment of a compound of Formulae (I) and (I), r =1, =2, R}

is acetyl, R* and R’ are hydrogen, R"%is hydrogen, methyl or acetyl, R is
g ty.

and M is 111In, Y or Ga.

In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R’

are hydrogen, R'* is hydrogen, methyl or acetyl, R' is

o)
b
TS o)
r\E:’l\lﬂ:‘j‘\o
AN—""¢
o &
o)

and M is ', “’Ga or ® Ga.

25



In still another enbodi ment of a conpound of Fornul ae
() and (Il), r =1, g =2, R4, R5 and R25 are

whyanoegeny R14 is hydrogen, nethyl or acetyl, RT/US2009037895
NN= NO M=-- J 1I,NOO~ Oand Mis 111In, 67G or 68
G.. 5 1In still another enbodi nent of a conpound of
Formulae (1) and (Il), r =1, g =2, RL is acetyl, R4
and R5 are hydrogen, R14 is hydrogen, nethyl or

acetyl In g%ndtﬁergmbm:ﬂnent%fz Nﬂ mfn@of ﬁérm%a@ g% mgm fl, qa= 2,RY,

111In I'n st anot her ené

ca?rpmlm arsfhyfogensRaas hydrogendmethyljor ageidrBiie r = 0, 10
R4 and R5 are hydrogen, Rl4qg s hydrogen, nethyl or
acetyl, RLis HO HOO O N bHOO "N, HO-NH-M

NN O HOO and Mis Tc. | 4—I—\qm0‘t\]l;ejenbodirrent
of a conpound of Fornulae (1) @ ). o= 1, g = 2,
R4, 15 R5 and R25 are hydrogen hydrogen,

met hyl or acetyl, Rl is HO &

and M is ""'In, Ga or % Ga..
5 In still another embodiment of a compound of Formulae (I) and (II), r=1,q =2, R!
is acetyl, R* and R’ are hydrogen, R' is hydrogen, methyl or acetyl, R? is

and M is MIn, ¥Ga or ® Ga.
In still another embodiment of a compound of Formulae (I) and (II), whereinr =0,

10 R*and R’ are hydrogen, R is hydrogen, methyl or acetyl, R!is

HO
HO O 0
NH® = 5
HO ‘\:\\',N\ ~ I
NH-"M" “N" °N
"o
HO
0

and M is Te.

In still another embodiment of a compound of Formulae (I) and (II), r= 1, g =2, R%,

15 R’ and R are hydrogen, RMis hydrogen, methyl or acetyl, R!is
HO

HOWO 0
NHQ /l \":L
% A

26

and M is Te.



HOOO O"'e- HOONH N HONH-M ' NN O HOO
and Mis Tc. 26 WO 2004/ 063213 PCT/ US2003/ 037895 In

wa@ikloeandt her enbodi nent of a conpound of Forpail/as2003/937895

10

15

and (I'l), r =1, g =2, RL is acetyl, R4 and R5 are
hydrogen, R14 is hydrogen, nethyl or acetyl, R25 is HO

HOOO O '- -" N~-NHOH, HO-NH-M" NN O HOO

and Mis Tc. 5 1In still another enbodi ment of a
Conpoum%ﬁf cﬁﬁé 3R6m (l)lln)i’ fFormdtae (Hhnd =1 q=2,R!
are hy dr9 &N rmb@&nﬁworfo enfQ y yomtlnraea(gsetr1 ml) leﬁi R

i & aCetyBR ﬁndliﬁ ae hYdroynoR eﬂrhyclm@mnwélml opdcelyl, d"ompound
of Forrmulae (1) and (I1), V\/ne{cgaln r =1, q = 2, R4,

R5 and R25 are hydrogen, H drogen, methyl or
acetyl and RL is O Br NHO , /@/ﬂ;\
% g

In still another embodiment of a compound of Formulae (I) and (1), r = 0, R* and R’

and M is Te.

- are hydrogen, R"is hydrogen, methyl or acetyl and R'is
0

Br\(j)\;
|
N .

In still another embodiment of a compound of Formulae (I) and (IT), whereinr=1, q

=2, R% R® and R* are hydrogen, R* is hydrogen, methyl or acetyl and R' is

N
In still another embodiment of a compound of Formulae (T) and (IT), whereinr =1, q

=2, R! is acetyl, R* and R’ are hydrogen, R is hydrogen, methyl or acetyl and R is
0]

N
In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R®

are hydrogen, R'* is hydrogen, methyl or acetyl and R! is

ot

In still another embodiment of a compound of Formulae (I) and (II), r= 1, ¢ =2, R?,

R’ and R* are hydrogen, R' is hydrogen, methy] or acetyl and R' is
O

Jogi

27



10 T-N) In still another enbodi nent of a conpound of
Fornmulae (1) and (Il), whereinr =1, q =2, RlLis

waec®uphbi2iR4 and RS are hydrogen, R14 is hydr ogeer/us2003/037895

10

15

met hyl or acetyl and R25 is O Br T-N) In still

anot her enbodi mrent of a conmpound of Fornulae (1) and

(rr)y, r =0, R4 and R5 15 are hydrogen, Rl4 is

hydrogen, methyl or acetyl and RLis O Br . In stil

anot h i | _9 pl
() ol STRSLTERo gt SATDANRASE FERLMS @m0, PRt -2 1!
i & dogtolh, Bgeml Ripee ydrogen, RIC ést hyidrogel nRthy]l gr adetyBandR 40

2004/ 063213 PCT/ US2003/ 037895 I n stibl another

enbodi nent of a conpound of Formnulae (k) and (I11), r =

1, g =2, Rl is acetyl, R4 and res hydrogen, R14

i s hydrogen, nethyl or acetyl 5is O Br "a.

In still another enbodi nent of a conpound of Fornul ae

(1) anbh stilllahgther embodinedt cfacdoRBour of Ferntwatr(Hged (IDRL# 0j B* and R

2

hydr.ogen hyl . or acetvl and .R1.1,$.0 Br HOA Ais
ergrhy rog?nn ﬁglls %Ydm Tot Iﬁlgt}lyleorrrﬁ%e 1&3%? of a conpound of

Formulae (1) and (11), r =1, q = 2, RAQ R5 and R25

are hydrogen, R14 is hydrogerr h sacetyl and R1

is O Br .
HO

4

AisHorBr

In still another embodiment of a compound of Formulae (I) and (I), r= 1, ¢ =2, R?,

R® and R are hydrogen, R is hydrogen, methyl or acetyl and R!is

Br.

HO

| =
O
T,

AisHorBr

In still another embodiment of a compound of Formulae (I) and (II), r=1, q =2, R!

is acetyl, R* and R® are hydrogen, R' is hydrogen, methyl or acetyl and R is

£

Br-

HO

AisHorBr

In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R

are hydrogen, R!* is hydrogen, methyl or acetyl and R! is

=0
A

Br
In still another embodiment of a compound of Formulae (I) and (II), r=1, ¢ =2, R,

R’ and R* are hydrogen, R' is hydrogen, methy] or acetyl and R’ is
28



HOA Ais Hor Br 10 In still another enbodi nent of a
conpound of Formulae (1) and (I11), r =1, g =2, Rl

w0 200a0e2yd3, R4 and R5 are hydrogen, R14 is hydpones2003/037895

10

15

nmet hyl or acetyl and R25 is O Br HOA Ais Hor Br
In still another enbodi nent of a conpound of Fornul ae
() and (Il'), r =0, R4 and R5 are hydrogen, Rl14 is
hydrogen, mnmethyl or acetyl and RLis O 15 Br . In
still another enbodi nent of a conpound @f Fornulae (I)
and (Il), r =1, g =2, R4, R5 and R2 ?re hydr ogen,
R14 is hydrogen, nethyl or acet nd Ris 28 WO
2004/ 063213 PCT/ US2003/ 03789 . In still another
enbodi nent of a conpound of Forrmulae (1) and (I11), r =
1, ﬂ d:In%till Bother ieﬁlbl&ﬁﬁkwof a E’ékrpmﬂg BSF(%&@IA&)C()IJ mg@g{z), T =Ré,4q =2,R!
i s hydrogen, t or e an i s r .
| 1 287 Rg%mc}%ﬁ?ﬁ B GOEE SRR RS TSl ae
(1) and (I'l'), r =0, R4 and R5 are hydpogen, R14 is
hydr ogen, nethyl or acetyl and 1. OAbn stil
anot her enbodi nent of a conpou Fornul ae (1) and
(rr)y, r =1, =2, R4, R5 dxR25 are hydrogen, R14
is hydrogen, nmethyl or acetyl and RL is O 10 T-N)
In still another embodiment of a compound of Formulae (I) and (I), r = 0, R* and R

are hydrogen, R' is hydrogen, methyl or acetyl and R!is

In still another embodiment of a compound of Formulae (I) and (II), r=1, q =2, RY,

R® and R% are hydrogen, R is hydrogen, methyl or acetyl and R is

In still another embodiment of a compound of Formulae (I) and (II), =1, ¢ =2, R’

is acetyl, R* and R® are hydrogen, R' is hydrogen, methyl or acetyl and R* is

In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R

are hydrogen, R is hydrogen, methyl or acetyl and Rlis

i
In still another embodiment of a compound of Formulae (I) and (I), r=1,q=2, RY,

R’ and R* are hydrogen, R is hydrogen, methyl or acetyl and R' is

begi

29



In still another enbodi ment of a conpound of Fornul ae
() and (I'l'), r =1, g =2, RL is acetyl, R4 and R5

wae@4lytndgen, R14 is hydrogen, nethyl or acetRCT/ERIN03/037895

10

15

R25 is O N In still another enbodi nent of a conpound

of Forrmulae (1) and (I1), r =0, R4 and R5 15 are

hydr ogen, R14 is hydrogen, nethyl or acetyl and Rl is

O In still another enbodi ment of a conpound of

For mul ﬁleshﬁlla}lotﬁ%n{ﬂohﬁnenf of’a c%mpgunﬂ o% Fortflae (BSan@'@ﬁ), '3251 =2, R’
are hydrgge R14 is ogen, yl or acetyl Fﬂ.

i 4 oepl, gntw) @9@)@9@@2&@ lmﬂrqgszcwhmvmwl alndquns |
anot her enbodi nent of a conmpound of Forrulae (1) and
(rr)y, r =1, g =2, R is acetyl, R4 and RS are
hydrogen, R14 is hydrogen, nethy cetyl and R25 is

O 1el-. Instill another enbgdient of a conpound of
For mul ae {I) and (11), whereinr =0, 5 RRand R5 are
hydr ogbrstillRugtherenbpdimsgbef, a cvpphydd ofFomadae/(l) and IIRwhesin r =
0 p4 14 t of a
cgrrpl_gijﬁsd fb\?&@% @s l?)’d;rééen %‘ %{a efglgd IgEi? =1, q =

2, R4, R5 and R25 are hydr ogen, R14 |s Ry dr ogen,

met hyl or acetyl and RL is 0O IHSA Horl 10 In
still another enbodi nent of a cund of Fornmul ae (I)
and (I'l), r =1, g =2, Rl igsioacetyl, R4 and R5 are
hydrogen, Rl14 is hydrogen, nethylpor acetyl and R25 is

AisHorl

In still another embodiment of a compound of Formulae (I) and (II), whereint=1, q
=2, R* R® and R® are hydrogen, R%is hydrogen, methyl or acetyl and R' is
0O

! -

HO
A

AisHorl
In still another embodiment of a compound of Formulae (I) and (II), r =1, ¢ =2, R

is acetyl, R* and R’ are hydrogen, RM™is hydrogen, methyl or acetyl and R is
0]

! #

HO
A

AisHorl

In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R®

are hydrogen, R is hydrogen, methyl or acetyl and Rlis

In still another embodiment of a compound of Formulae (I) and (Il), r =1, g =2, R?,

R’ and R” are hydrogen, R™ is hydrogen, methyl or acetyl and R! is
30



O HOA As Hor I In still another enbodi nent of a
conpound of Formulae (1) and (I11), r =0, R4 and RS

wae@4lytndgen, R14 is hydrogen, nethyl or acetRCT/ERINOFN37895

10

15

is O 151 In still another enbodi nent of a conpound

of Formulae (I) and (Il), r =1, g =2, R4, R5 and

R25 are hydrogen, R14 is hydrogen, nethyl or acetyl

and R1 is 30 WD 2004/ 063213 PCT/ US2003/ 037895 O In

still another enbodi nent of a conpoundOof Fornmulae (I)

and (Il), r =1, =2, R is gcetyl, AR4 and R5 are

hydr ogen, R14 is hydrogen, net or acetyl and R25 is

O 5 1In still another enbodi f a conpound of

Forrmulae (1) and (I1), r = 0, R4 and R5 ‘are hydrogen,

R14| : SInhwi ﬁﬁxglm ﬁmﬂ?iﬁyﬁt o@ﬁfc&tﬁﬁduy‘lﬂ oﬁFldrnB]afei(B ahiN(ID)| = (1 (% =2, R
sti anpt s empbadi nent,, 0 conpoynd of Formul,ae (I
aKdogwh f‘ a1 aée,nf?mogaﬁ RS h%%%}%”ﬁﬁﬁ};fﬁ?f&ﬁ%‘ﬁ?ﬁ% s
hydrogen, nethyl or acetyl and Rl i In stil

anot her enbodi mrent of a conpoun lae (1) and

(rr)y, r =1, q =2, R4, R5 an 5 are hydrogen, R14

i s hydrogen, nethyl or acetyl, RLis HN 15 In

still another enbodi nent of a conpound of Fornulae (I)

and (| In)still anothet emfodiment Rk coinpovmd of Formule (Bradd @), ar 6, R* and R’

2%&%@&%‘3&5@%@%@8&%’j;ﬁ??fﬁ?%%‘ SO

In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R’

are hydrogen, R™is hydrogen, methyl or acetyl and Rlis

HN %

|
In still another embodiment of a compound of Formulae (I) and (I), r=1, =2, R%,

R® and R* are hydrogen, R™ is hydrogen, methyl or écetyl and R' is
HN

]
In still another embodiment of a compound of Formulae (I) and (II), r =1, =2, R!

is acetyl, R* and R’ are hydrogen, R%is hydrogen, methyl or acetyl and R* is

31



OH D=Horl In still another enbodi mrent of a conpound
of Formulae (1) and (I11), r =1, g = 2, R4, R5 and R25

wae@4lytndgen, R14 is hydrogen, nethyl or acetRCT/ERINOFNITS9S

10

15

is HN | DOH D=Horl 5 In still another enbodi nent
of a compound of Formulae (I) and (II), r =1, q = 2,
Rl is acetyl, R4 and R5 are hydrogen, R14 is hydrogen,
nmet hyl or acetyl and RR5is HN\ | D OH D=Horl In
a first preferred enbodi nent, RIBNgS=acyl or
substituted acyl, R2 is Cl-C4 alkyll with at |east one
hydr ogen atom repl aced by a subst nt selected from
the group consisting of - 10 NR6 ryl and
substituted aryl, R6 and RC arel!indepéhdently sel ected
fromthe group consisting of hydr®&jen, acyl and
substituted acyl, Xl is -NH(CH2)hCO, X2 is gN X4 is
OH HN O 15 X5 is 32 WD 2004/ 083 | PCT/ USZOOS/ 037895

R13 S |shdro C bsti tu |,
al kyl Stlbl&B% T,rtem 8 (5}'21 comR%unldso%%ormulae (&) and ?ﬁ%r =1,q=2, RY,
R’ and R* are hydrogen, R is hydrogen methyl or acetyl and R' is

HN =

| D
OH

D=Horl

In still another embodiment of a compound of Formulae (I) and (II), r=1, q =2, R

is acetyl, R* and R® are hydrogen, R' is hydrogen, methyl or acetyl and R” is

HN 2

| D
OH

D=Horl

In a first preferred embodiment, R’ is acyl or substituted acyl, R? is C,-Cy4 alkyl with
at least one hydrogen atom replaced by a substituent selected from the group consisting of -
NRSR’, aryl and substituted aryl, R® and R” are independently selected from the group
consisting of hydrogen, acyl and substituted acyl, X; is -NH(CH,),CO-, X, is

I

co4-

OH
"e‘HN/[[ﬁ{
o ,

32

Xy is

X5 is



CONH2Z HN O 5 X7 is -NH(CH2)eCO, R3 is Cl-C4 al kyl
with at | east one hydrogen atomrepl aced by a

waegeuent sel ected fromthe group consi sti NRCDUS20852037895

10

15

20

25

15R16, aryl and substituted aryl, R15 and R16 are
i ndependently selected fromthe group consisting of
hydr ogen, acyl and substituted acyl and R4 and RS are
hydrogen. In one enbodinment, s is O and r is 1, kis
1, Rl is acetyl, RI3 is hydrogenSRe3|s 1 and R3 is
(CHQ)4NHQ Preferably, qis 2, or 6. In 10 anot her
enbodinment, s is O and r is iHN -1, R1L is acetyl,
R13 is hydrogen eis 2, 4o0r 6 a R3 is
- (CH2) 4ANHCO( CH2) 2- Ph- (4-OH). Preferably, gis 1. In
sRi1ik hphedehgroyl stbetiuredtyl, akyl or substitned plkyls 1, k is 1,
R is acetyl, is hydrogen, e is 2, 4 or 6 and R3
i s - CH2-Ph- (4-OBF % preferably, qis 1. In still
anot her enbodinent, sis O and r¢@NH, k is 1, RL is
acetyl, R13 is nethyl, eis nd ,R3 is -(CH2)4NH2.
Preferably, gis 2. In stlllénanot r enbodinment, s is
1 15andr is 0, j is 1l RlLis acetyl, R13 is

O Ce S, i St ST Rptvya

aBlﬂ)sﬁtublﬁ s@lectéd frém Ihe drdup ondapigyl NIRIR! &yl Jay diRgRRed abyl, R"

, .or 6 iS - eferabl
i gnch R lg‘i‘?PFIFdaeﬁ‘SﬁbiFg’l?[Fé df@%%a sr%ﬁfon?g%o Byhngen. o Bd
] srh‘tfstlﬂtedli’&yllaﬁd Rfﬂﬁk@a)rah}%’oéeﬂ Q‘@m eﬁﬂasdlhl%nth}l groogan 1@1”‘1* is 1, R!

his 1. ,Preferably, In still_ another

eh%?&ﬁ‘ﬁ’hgntls hydrpgenge addmri Rr ss ﬁCHr)ArNTéz d’refnl?blvr gisp@oro. In
O%ﬁf@k%b&hm@ﬂt QgDo, anfE R 1, § i R QORBARE 1§ 'h§drggen4e 21, B or 6 and

eferabl n still another enbodi nent, s is

0 Ramrr:Hamgor@Hq)sPh-e@@ oPpftiably. ar L afftikesothey mbodiment, s s
hﬁ%ﬁ@gﬁq k isnl Ru ks alce@f‘ gu?’hgﬁydr%t‘loéj{s &EJI‘BP 6 $nd 1 Y- (ﬁﬂdPH' ?4 -OH).

0, i's ‘hydrogen. Tn stil
aﬂ?mfmlrly, ce&dboal atvélrarlothsr gnebodingand] snis § andir,is Ik, k ig 19R' iRaceind, R is

?‘%&é))l fl\%ﬁa gegi—y %ﬁ_féf @Ye%{)?rﬂ? 1s§ il‘EStl:h aﬂ%e%%lrﬂoalment sisl

arod hed, jerba 1srmtyl R" isshyGrogerd hrls 1 anle ik ~C,-Pls(4OHR Preferably,
ydro

| BefESiak 1Y bt BhARER L P AR gp s R

@@ﬂageﬁl\lﬂmﬁﬁ 6 aRd & H—E(II-I[Zth @-0B). Zreferabbt plid 1. dnetilhenother

BP0 Pt B Ry b He] BLBr By PR IR isrdropsp andhis 1

hygsragien pind, 0616, An sl &ﬁ(ﬁ]ﬁeabin}dodlmelhtSS ik.1 ab@r 10, jiso R'is—

a:{&g}(ggh%ﬁgﬁ%ﬁﬁgh i éllﬁos g,gg ar? is: 2 4 o@ﬁﬁﬁf@?}i p 1s4f{ag|)sfcill another

Olermb6diiBhY; ¢ 8.0%md i Is,0, &' %&(&@z);@% %ﬁ%ﬂ@R” is hydrogen. In still another
PCT/ US2003/ 037895

A S T CLE CORCHT S —

€ ehbodimehts Bl0ianl ris 1, kis 1, R! is acetyl, R" is methyl or hydrogen, e is 1 and R® is
—(CH;)sNHCOPh-~(4-F). Preferably, qis 2. In still another embodiment, sisO and ris 1, k
is 1, R! is acetyl, R'® is hydrogen, e is 1 and R is -(CH,)4NH-8-[4’-
fluorobenzylamino]suberoyl or -(CH;)sJNHCOCH,F. Preferably, q is 2. In still another
embodiment, s is 1 and ris 0, j is 0, R' is 8-[4’-fluorobenzylamino]suberoyl or -COCH,F,
RB¥is hydrogen and h is 2. Preferably, pis 1. In still another embodiment, sis 0 and ris 1,
kis 1, R! is acetyl, R' is hydrogen and R® 233—CH2Ph-(3-I, 4-OH) or -CH,Ph-~(3,5-dil, 4-
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anot her enbodinment, sis 1 andr is O, j is 1, Rl is
acetyl, R13 is hydrogen and R2 is -CH2Ph- (3-1, 4-0OH)

wW@roo40Q5R2Ph- (3, 5-dil, 4-CH). Preferably, p is OPCT/NS2003/037895

still another enbodinent, sis Oandr is O, RLis
-CQ(CH2) 2Ph (4-0CH, 3, 5 di-1) and R13 is hydrogen. In
still another 5 enbodinent, sis 1 andr is 0, j is O,

RLis -CO(CH2)2Ph (4-OH, 3, 5di-1), his 2 and RI3 is

OIIT)V qj’r%gféﬂ}y FR'e fﬁéf@&i)lyl /4 R 1129d Lis . Nersfetably @ﬁlolgﬁﬁ is 1 In still

sis rlsO

anmlen anbodiazEnpIs iy 14&@41 is @,1 il &' i 'c)cjetyh Rf%ls hydipgpnRng R; R -CHzPh-
3l Ilrﬁbgg ep- cﬁﬁf@sag' Yotf. I"réfe{]a})lyl Bis &1 s 68 U st R Bhbodiment, s is

0 an(d@r@g mm@@nmzpm QH; B4, dig) arl Ri? ISIh)ydrOeen iTs still arvdher

ekt DELBE AT b oo™ i g pare

hthb,geﬁ(ZEoréférabDﬁSp 1sR13n stXBa,notWemlRﬁhm&ﬂ:,Ss, iRl 6nd R4 Oajnsi 1LR® is

B S LR DG 2 SR FERln BB

stitl ahsthé’r eamddiﬁiibat s 8 dandrragle R 1§3{©H§EMEC®(C}DZ)2I-& ®-OMyB, 5 d1-I), e
no s i.,.s,O0and r is 0, Rl is DPTA or
gﬁ‘?‘i« Rk 3533 ’ie rar]iﬁlfydrqdb%n I n anot her aspect, the
pr esﬁ Bl dtﬂﬂ)ﬁ%ﬂém'&fdlnﬁér@\RIGQ&yac&w’mQﬁer R, Xroxyrw,axs, RS, X,
15904 Q NIl X1 X2 X4 X5 X7 N NR4R . R2 ]

X4 Ror R Ry R 129 asGetineddp gieﬁraeé*mbpélgi% I pRegROdient s is 1

ana@hsto i &, RatsQDO’DA(dﬁ ati®2 @hd RlBQQ(hﬂl@ogeH epReab)§ie1.Nin another
is acyl, substltut ed ac al ky Substituted

enzhoréynpent éy%@ and iy P, R deBET Aoy iS@a" Asly ae@& dahydpegen; i no,

su bSIﬁ hidihe QSﬂeHﬂ 78 pREerR it AN Vides 2E6MPpounBDE Fbnuial (1R
alkyl with at_[east one hydrogen atom replaced by a

subst(i)t ent selecte fromthe group consisting o |
NHRFZ'[ | ogen, ac bst i ut
al kyl ,| lsubbtit té‘é g%@y }é‘fagngétl %%‘P@ }}NR“RE'
i, k, p\ ®er,/is, Res X1, x2 X3, X4, X5, X7,\ R4R?!
and R5 are as defined in struct(lur)al formula (1); 30

34 WO 2004/ 063213 PCT/ USZOOS/ 037895 Wi th the proviso

;g :tn OF ¢ %tpha!lr%%getutlcaqgf accep\g%f% sa t so at%, Illy%ra?e I\?gm & Ehereof wherein:

R* is acyl, substituted acyl, alkyl, substituted alkyl, cycloalkyl, substituted

cycloalkyl, imino, substituted imino or a diagnostic agent;

R?! is C;-Cg alkyl with at least one hydrogen atom replaced by a substituent selected
from the group consisting of -NHR* ;

R#is hydrogen, acyl, substituted acyl, alkyl, substituted alkyl or a diagnostic agent;

and

1Lk p,q,1,s, RZ, X1, Xa, X3, X4, Xs, X¢, X7, R* and R’ are as defined in structural

formula (I);

34
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I n one enmbodi nent, R2, X1, X2, X3, X4, X5, X6, X7, R4

and R5 are as defined in the first preferred
weodwadsizent . | n one enbodi nent, R20 is a fl uorEBCST/ER1003/037895

agent. Preferably, R20 is 5/6 carboxy fluorescein, s

is1l r is 0, jis 0, eis 2and pis 1. In another

enbodi nent, R22 5 is a fluorescent agent. Preferably,

R21 is (CH2)4NH, R22 is-5/6 carboxy fluorescein, s is

0, r withshelpro¥isd thatlat leastioge df RifiandjR1’ ds 2dia@oeticagebl y, R21

is ( ANEE .. R22 _bS,, bLotd n [ 4] Kk is.1,..
ej s1;%:|§%;;‘:’|e§l?Od nenérI]{o’t lélrxg’ )%?S}rg‘ééij’, }%ft’%é’%raensgﬁtaml 15 9&fHed g, the
firkterqferesienibotimeant none prndides, Rt® senfhowscknt afenEarestasly, R?

(LY):.0Q R3 NHII X) X2 X3 X4 X5 Xg X7 N NRARS R2 _,
‘ég/g)cérb?é‘/%'foresiﬁn’(sl‘ ’rdg%’d lsp%ﬁr‘?ng?:‘éﬁ 1Sclgll? ?fnogteéé ofingnt, R’

is allhoreoht\uatiR, PRyGRY, R20k (CHYNHE RIS S&arboke fBbBscein, s is 0, T
R23 is acyl, substituted agyl a% |, _substituted . .

i s 1. ecgsﬁlaaéﬂ@%-,ﬁg FObh RutsCHs N cR ot Wgin, sisf ais, Lk is L,
Siybehd §uted imino or a pegylating agent; R24 is Cl1-C6

al kyl. wth at | east one hydrogen atomrepl aced by a

subs 1} #pdisre aspecbheresentigrantipe thg Persent deisaliatnraydesfa compound
648, wherein R28 i s hydrogen, acyl, substituted

acyl, alkyl substituted alkyl or a pegylating agent;

and ?ﬁ%j K, g, r; s, R2, X1, X2, X3, X4, X5, X6, ﬂ)
X7, N Xas1cyffin§<d in_stru turggf5 }3\(
V5o 2hat “AT | &ast Ohe i R2BT,, [ NRRS
1, r

(1); witih the pr,
i s a pegyl &% ngjiagents 25 In one enbodi nent, ,

X2, X3, X4, X5," X6, X7, R4 and RB)are as defined in
the first preferred enbodi ment. Preferably, R23 is

m dP j . i P i : -
it 1 spBrhi-ttellaafeHepl P adunp 130 FRCRA: BumgLudein
conpound of Formula (V): 35 WD 2004/063213

EIC-Il\-I{? Ogg}ll,os%gé%ed aocyE aﬁk@f? sul}')sgl:u{eld a 1 1,%%01391(%,4 sugsﬁitu)%gd X7

cycloalkyl, imino, substituted imino or a pegylating agent;

R* is C;-Cg alkyl with at least one hydrogen atom replaced by a substituent selected
from the group consisting of -NHR* wherein R? is hydrogen, acyl, substituted acyl, alkyl
substituted alkyl or a pegylating agent; and

1, kpqT1,s, RZ, X1, X, X3, X4, Xs, Xg, X7, R* and R’ are as defined in structural

formula (I);

with the proviso that at least one of R or R?® is a pegylating agent.
In one embodiment, R2, X1, X5, X3, X4, X5, X4, X7, R* and R® are as defined in the
first preferred embodiment. Preferably, R is m-dPEG, sis 1,1is 0,jis 0,his 2 and p is 1.

In still another aspect , the present invention provides a compound of Formula (V):

35
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R2 Ps QR29 r (V) k or a pharmaceutically acceptable
salt, solvate, hydrate or N oxide thereof wherein: 5

wWoR204i0632€¢4 - C6 al kyl with at | east one hydr ogenP@er/082003/037895

repl ace by-NHR32; R30 is acyl, substituted acyl,

al kyl, substituted al kyl or a therapeutic agent. R31

i s hydrogen, alkyl, substituted al kyl or a therapeutic
agent; 10 R32 is hydrogen, acyl substituted acyl,

al kyl , gubsti@uted al kyl or a therapeutic agent; and; o
i, kkdgNg, T , X1, X2, X3, X4, X5, X§, X7/and S}

R4 and|R5 X FXet—sraeurat-Xs 15 :
wi th the Rat at | east one of Rao, 1 4nd Rp2
is a therapeutic agent. In one odi nent , , X1, X2, 'k
X3, X4, X5, X6, X7 and R4 are as'defined in the first
preferred enbodi nent. Preferably, R13 is nethyl or
acetoyla pharmageufically aceep@rbler8l, solyatgclatdyate enidrorde therof whergin:
t herapeutic agent. In one enbodi ment, the therapeutic
agent is doxorubicin. In another enbodinent, R13 is
et B isal;-Cyatkydgyith at least sndhydroges atbm rkplaee by NBR'S 1, q
is 2, R30 is acetyl, R31 is hydrogen, R29 is
-(CH2) 4NHR32. Preferably, R32 is -CQ( CH2) 3-doxor ubi cin
or Gt ao o subbittted acyT rdkylisebsditutedruiiag or athempemio agaitds
is specifically contenplated in the present 25
i nvention. Accordingly, variations of conpounds
i nver istiydioged, dek sufstfute@atiyPbes thébgeutiDagufit,no aci ds of
the naturally occurring am no acids, (3-alanine,
3-am nopropionic acid, 2,3 diam nopropionic acid,
4- anRA YUYOEG adkd istbstifitdd. acyls AkPOSIbRBute @Akl dtlaRerapeutic agent;
N-nmet hyl glycine, citrulline, t-butyl alanine,
AMonpargi nine, etc. are within the scope of the present
i nvention One or am de bonds in the conmpounds of the
i nvention may, be ggtionally replaced 30 by isosteres
such: &9, 1B 1, X2.Cfp X5 Xs, Xgpp-and B) and R'ppassiefiped structural
fGi - -CH=CH, 36 WD 2004/063213 PCT/ US2003/ 037895
CH( CH2 which are well known in the art (see, e.g.,
Spatola, "Chem stry and Biochem stry of Am no Acids,

okt e RRAiGTEL 6 B one g R RIShERE s b WpappmidBEAS
1986ln 038 ethBetBmaR AR, XA X ¥e.Sa, Bt, Xal X andl. R* ks defihesin the first
p%i 8%?1 eéﬁmﬁ%gri[’ PE?&J%@?,%{? gtem%lail pr .'I:%{yﬁ,%qg 6‘,&%‘0,"1@6 1ts acetyl and R

is a therapeutic agent. In one embodiment, the therapeutic agent is doxorubicin. In another

r

embodiment, R is methyl or hydrogen, sis 0,ris 1,kis 1,eis 1,qis 2, R¥ g acetyl, R¥
is hydrogen, R? is ((CH;)sNHR>?. Preferably, R* is ~CO(CH,)s-doxorubicin or
protoporphyrin.

The use of unnatural amino acids is specifically contemplated in the present
invention. Accordingly, variations of compounds invention includes, for example, the
D-amino acids of the naturally occurring amino acids, B-alanine, 3-aminopropionic acid, 2,3
diaminopropionic acid, 4-aminobutyric acid, efc., sarcosine, orthinine, N-methyl glycine,
citrulline, #-butyl alanine, homoarginine, efc. are within the scope of the present invention

One or amide bonds in the compounds of the invention may be optionally replaced
by isosteres such as —-CH,-NH-, —CH;-S-, —-CH;-S(0)-, -CH2-S(0);-, -COCH,- -CH=CH-,

36
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5 1982, 4; 189:199; Jennings-Wite et al., Tetrahedron
Lett. 1982, 23:2533; Hruby, Biopolyners 1993;

W@3001062131082; Wley et al., Med. Res. Rev. 19BGI/US2003/037895
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13:327-384; Moore et al., Adv. in Pharmacol 1995,

33:91-141; G annis et al., 1997, Adv. in Drug Res.

29:1-78). The peptides of the invention may also

contain peptide mnetics such as those described in

OC$ROESEHAhich dre WBknoth 81t e 31‘9%3@ e%6 S%Qt%ﬁ @dfliénﬁ%‘?&faﬁé{

et al.; Science 1979, 204: Coval e

mBéttchengistry ehAmaTo Adids, B‘mﬂmﬁﬁ\é?rqwn&, hB. Wﬁwﬁm (sds.aMiarcel Dekker,
t e

A R g S

| iCherp. 1@18@;23 BQ%,HIdea}'fataé,tTeUnéemyLdﬁel%fm e¢t4d; Hyuby, Life Sci.

s j a eGI

A U i A Xy

nﬁ;opbbzmed 1963; |3\3elloy3-r1@%;t\7\étty\m dzlh Madi ReshRép Y993/ 3201384 :.eMoore et

1ol Filr R LR FUCRPRG G A0RTe 4Ry Ds Res 20:179)

s e“hepépti‘dad of thieciaedneion wial hlse edritaiX pdptide aineliod Blhdk kidesSdescribed in

doest yt.i do , _

t PUSREr i eniseh kit Bb SRR it s Siimeg 1979, 3041210,
pelnt anedvafmemogﬂfymgyﬂs aitﬁe c@houndy (lg'ltllibyihvd’nQSh %‘é@ﬁthﬂﬂhe Bfpe of
sel ective reacted wt en vario

hsiaErentaviite mmaémlam%?gﬁ 58t {%‘?}‘ Fesmiot i9fegieq) Balf life, etc.
d Sa¢H Madigehtiansiany B dretlcied @? keéléctive RActdnl FRSectR aRfifYdciEresidues
t he_correspondin glutany and 20 aspartyl residues.

pivathiorganiceraeyis; e srapischisidmeaesidpes fay heiselseliyely egcted with
Waich edchbenad st pH 5159008 5%r(§r§§ﬂhgﬁ’a%§l BYBMidR 8t pH 6.0, Residues
sel ectively phosphoryl ated. The a-am no groups of

hceitiging dreg ARINO| ayaiph B1akhg seé@ﬁ%y geeied with cw@@mm aeid gnhydrides,
( gﬁﬁb%@ %ymll_’d'ng }ﬁfoglﬁlatesﬁﬁl%i)éﬂz@né% gonl}@:lc?c? @ ﬁethyhsourea 2,4
Properti €s] an Frandisco, -~ pp.

7 Qersaie(img@%}})oxylw@r erq.adiginal residues may b sefectineli oaridd with

C . .

1 PRy RSh B A ol Byl and sxpprmeinyLfesdyes gy be

I\ldquinﬁxglumiﬂcmlldﬂly aride oesdltwrs to plS)tVElB sheaforresponding glutamyl and
a party 59 due%yi’ro‘ﬁnea %ﬁlqysullq orggybbe sePeF]tlvegy ygr%n%age% 1% s€rine and

| SUCCI erS SucC
d ttltrébrﬁl’m B8{iduse may Ibmscﬂgdtlpﬂp ph@pHGr?])iﬁed ﬂfhé tiaadindogahps of histidine and

ei m des mdo ctane, etc,)
%lﬁ&@@ﬁ?@&glﬁﬁgﬁ Yﬁke@ﬂffb{% ’tﬁﬁo"\ﬁlé’tg ruchGo b @ledule
S PpgpFfesTWLH. IFG&maar& 0bhNein Fﬁ%ﬁ&ﬂ?g%@lm(l%@)‘).f Iers.
Phot oact i.vat abl e tai]gﬁnts such as

met hy| DEyaHzteniBindwmetiona crops knessews G fat e may
al| ss(Bi8z04880)-b Phartidkdhe Wﬂeﬁgﬁiemlhpdrowtsﬁfcmhﬂﬁé’ 485 Rsters of

support matriceés. Alternatively, corrpounds may
d Hraé@pfa}lcylya?@tdebowhlwnctmaﬂdwdpéstm(@g qhﬁ@ennmyrlﬂ esters such as

{3 |
carbr oﬁhf;’gorbgsi%é’g" ininf OB, SR ol 00

This-Yhmedeimidor I esfenicoerc. amap be hstl talliigk doompgundspditwajagnsoluble
c Qﬁgbroh%%c%g of &H&%écﬁgn(}l'&hfa? ca%ers. Photoactivatable agents such as

methyl-3-[(p-azidophenyl) dithio]propioimidate may also be used to attach compounds with

water-insoluble support matrices. Alternatively, compounds may be directly reacted with

reactive water-insoluble matrices (e.g., cyanogen bromide-activated carbohydrates).
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the am no acid sequences of the conmpounds of the
i nvention. In one enbodinent, the repeating unit of

W@ e@h/oes2ndil timer i s the am no acid sequence of PEr/US2003/037895
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conmpound where a, b, x, vy, and z are 1. |In another
enbodi nent, the repeating unit is the amno acid
sequence of a 5 conpound of invention where only one
of a, b, X, y, and z is 0 and the rest are 1. A

nul ti Nefe FB¥nDRVERIER 51's§§1g1u9£s 16hdePSdptilidle oR P RBdYT repeatipg units of
di fferent conbi nati ons repeating units conprise ofl

oﬂhe@mmmaoaﬁedue’e@ﬂfﬁﬁhee@mm@é rpha ysnigmn. dr precenuiradiment, the

I t
o SR lebp suchd bl it B bRl ARRec 40 R . b.x,
t ercmduzqtmal; Infapbihengmabodiment) érei r@laﬂlatlmgumnfls thetaimdum agid deheence of a
c e Pr e er abl th
)é? J}lﬁrelg g% %(Lmqlil)g v&{here Qi;l y one of %x(sb %% rarg? % }S?Paéllraglbel s,t aip ]t
8 r epeAtmsultidert m@ mompnp@lpiﬂedlear ﬂmq;uma OEdlfﬁélEﬁDd‘odibﬁlghyns of
e total

mul . ti houl d
+ dbeh i e bt AR et or Ao St b agBe orfula (0.
V\ﬁ$&d§h milgihigele peptideddenrns nade Bpéiter 15) cheﬁuc_fa[ 8eteki® Br by recombinant

e has far a. Pln IS a. .

DOA Fetints, ol Yy ShaBicalmod R on ah e s seriucs gPreferably,
mﬂﬁetslyﬂiﬁétld'lﬁﬁluhlbﬁ Ha®d D 12 réfdhts Xmore prdférabily, 1Mo Epdak o@ﬂ@ core
P2 are 15 pent apepti de P1 and P2 may e t he sane
o PPRIKF SFfUeRGd ACSRIHINEY: ﬁewﬁﬂé}ﬁm@%ﬁ miiocieip & G maltmer should not

PeRicap et R Ieﬁameé @sﬂ tHé:-‘ec{il vaﬁ:hfs Ughdariadludify Males ok Isﬂacer%()
is Cl- C5 aI kyI %et er, containing up t

7
oxygenAPERES “]@P’g?‘r poppla o where@” i arPeﬁtaBepélfle»P igA¢ps. In
N affoter EmbOdiRIef, § tluitndr GOMD fd}‘_ﬁﬂfal(yl-ﬁr %dll‘}%reolepﬁlﬂ #25rc

mul ti mer hastheforrrula ere P1 and
P:@eletm@pb@ﬁt Bpe}slth‘ desy befhecsamg opdif! @n%md@a@ﬁ dndyfrepregent a different

gnt Hdé:) r1v 'o@ s&&%d%%{d@ﬁ) g@% do %saal%f(f ?fﬁgngyether

pt [ n =11
beompmne g fid 4{ omgqn eioowal Ghe wheteinhp £ -G, e= Rlor Aagd n =1 7

Cter | | ed

by thg}Ax o?/fgll%e nt &r@}olasc fl '}Xﬁﬂf @ﬂu@&@?ﬁnﬁﬁg& e as

I aﬁPlgGlats)n{Pﬁ ehaed fand.:BZt are)pemhpelstldesmhph ar.eahct sadite or dtffepdint and each P

bi. ol I biti o Rreye

o iR e B e shirpbenEsnchide, B 8 o 2L i Rlimer may

efbe optionkldy ﬁﬂ&mmﬁmﬂlaebotat}emamctetemﬁnit he | nvent i on may

be nodjfied latio lLation,

ooyl aCPRsundl oft SReH i e st oG e valen atgsiment ot any

(I'E’ |tﬁ?\bagﬁlechlb AKRGE ak gle ﬁﬁifdiﬂd:lﬁt&ij’n dok @Rt @revent op irditaY Hiologit4l function
ref er ounds_ of, the .inventiqn are cqnjugate

t &% a@‘f’é’b@iﬁrla nH&‘e?ﬁang’GgenﬁSlﬁhcﬁ HOaHP% c‘élg@ﬁf f%éar“f’ﬂ’eﬁ“g) For

diek8631¢,% cofmpbitdsfaie 1§vén|t181kinﬁlﬂb@ﬁb&ﬁi¥d by BI9ERYRRGY, acettﬁ@aon,

linking moiety is first attached to a diagnostic
t PERATOn Hhesr@.{@@ﬂ%ﬁ%amléﬁl%wrﬁﬁealm FiRTYge: rhak@wo cellular ligand or

'ibkf@élﬁpegé FirSreiiBiyC Ebml%uhw tﬁel'iﬁ%lﬂﬁ&)l ab tc@:ﬁ ﬁ?a@edttﬁ? a Qherapeutlc agent

conpoun of structural fornula .
aPpa fisgrostipagenbeidir iresty arthioggina hr@lﬁeg mpwm ng rml ety

can al Rfefbly, the linking moiety is first attached to a diagnostic or therapeutic agent to
form a linking moiety intermediate which is then further attached to a compound of

structural formula (I). As will be apparent to the skilled artisan, the linking moiety can also
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di agnostic agent or therapeutic agent. Typically, a
l'inking noiety wll include a |inker and a |inking
group for conjugating a therapeutic agent or
di agnostic agent to a peptide. The nature of the
| B@ﬁﬁLaﬂ%ﬂéd (818 BEASbuRg UPAB ikvBRioAGS RIcmU BARRLLE Btk Bidiate
conjugation desired as the er may

bwhichgair thplhb& 4t@01md thy diagpisbbegent ¢rdhgenspticsigsnt | ri gi d
or fl N

e?}';g)%aﬁg arrlDHI%Ié n%??e(c? I}}Jéﬁélrc:%ge gﬂ{\}%& gﬁcl 4 Mnk@%&%&}% fﬁ)&‘ tc&g‘uga’ung
t h] daemamccagem iof fiegrexstic ageaido @pelptivigl Fhemaiwr df thg linker will depend

pOl %E%Pa[ a;lérnmlﬂl?c?t&n an?l Ijiléeetg\%%\%icoré]u%aémn & 1%? asdt’hggﬁléeg may be
agymb@m drihyéroplidbiid) ushy or dHdriArigitl deflssdble.eThe ladket makber Sptionally
conpri s f stable honds suit befo ac
RN S A i Bt A Ly
a&écor prﬁﬁilldﬁ@@obfyalmymﬁﬁlg Q%@dm& #hicRag cagdble of conjugating
het er oal eteroatomc

limtation, alk ycl i

bPfuY lj’i% ergpapfic a%ﬁ“ |o5 flipgnostg gea Swﬁi E? roaryl ,

het er oafwilie WeleS T dnNdrs ccﬁﬁtﬁﬁséd St bonds suitable for spacing linking
het er oaryl - het eroaryl, heteroaryl al kyl

h EBPLEPY therstied P RYDoHRE afer@o fethe 71 pad incfyde by ey of example

MRYA 4 Gk 8orS bR Beterd AN Soyclid Helréatdhic bﬁ@ge@ré?ﬂa&ﬂyﬁryl arylalkyl,
car bon- car bon bonds, ni trogen-ni trogen bonds,

c hetpoRhibetemgairhetergpiyb substifpipsrheternspddictsrngrsbrheteroarylalkyl,
C ﬂét@t%er? Hétgfdﬁlkﬁgﬁ@ fhe 1RECPREL g Ni¥ker frrﬁ@l‘}ﬁdhﬁﬁ ald gte‘ 8SubRU el or

as carbonyls, ethers, thioéthers, carboxam
s afolptie pitbenscarbandgnds, mﬁregmvaméggentwwsmarmgmtrme@, caglppp-oxygen

Pgo%ﬂ%h&}’gle bolnréuﬂulJ Ho !fserAcc &%@’h gglgﬁ%l’%}{ﬁ%gas?{:ﬁsasl c'aﬁ;%%ls ethers,

n the capabi |t|es 0
aﬂtioetlﬁws, carﬁaiaax@s;pﬂuﬁpnam@seuraasr wgthdndsj Ipidewzines, ed:emay belincluded
the m eker may be rigid polyunsaturated al kyl or an
ary? 1%| aryl, heteroaryl, etc. Wiere a flexible |inker
IS deSCh@ﬂmgtaheitdbila’ﬂkﬂ{Br inaythbﬁh@ca‘phlﬁkﬁésloé thopaeqiﬁskdbinslwﬂnt. For

LA NI T

e)él@lm&a&yll m«iaryﬁ'}yl(,‘ e oMfetrr adﬂmﬁblheléﬂﬂ@f fs dS:*l,(itbh tas hnkeg may be a flexible
0 en I oDl C r m e, Il iqe
>P & Chaﬂs Eﬁ’( }sL' ?fya‘fr f%X1b%gsa}9Faé?%ﬂliéa&V§°riﬁteF%ﬂ?Pﬂg tfg/dmphﬂ“’

gligkdds Sy B& FedxempIk, JoBAIcaho18 6r Jolyfietd bh & podyal@ieabgndols.

bond w.th conpl ementary ve functl onality of,
f Shydeophehie Enkepapty tlfe}oﬂfsxaﬁ‘ﬂg ﬁ‘éf Isikatylst her apeut i ¢ agent

or di aEﬁ%ﬂHlﬁ adERRME gﬁﬁﬁh%@&tﬂ&joﬁlﬁediﬁﬁlg B&RHati6h€of a covalent bond
Accor di ng , the li1nking € any reactive

f FAkCOBR me@fiawsa%ﬁ%mcwa?w%éoro%a@me+ pepfifie forpgoade the

t Ry@dap \é‘htlld (g@ﬁta)? Hlagﬂgsﬁpaééﬁm gQ@@ 9 tﬁ@b HQ uR@coEcﬁHél‘}l thélinking
pept1'd am no, _ sul

c &Fdvp ﬁ}qyav@ @ny reasteye f@nctsymal g@un iv:mvm @ﬁ%/ sam" Qi‘é“ méh@: arf that will react
AGHES ghﬂﬁ)‘n%herh@ﬁ glr(’nﬁ% kdida Q{&Jﬁﬂdgﬁy g b§m1no, sulthydryl, hydroxyl,

carboxylate, imidizaloyl, guandinium, amide, efc.). Accordingly, the linking group may be,
for example, a photochemically activated group, an electrochemically activated group, a

free radical donor, a free radical acceptor, a nucleophilic group or an electrophilic group.
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or an electrophilic group. 39 WD 2004/ 063213

PCT/ US2003/ 037895 However, those of skill in the art

Wi Il recognize that a variety of functional groups

which are typically unreactive under certain reaction

g@%&& &e%?Ekiﬁ’%tﬁ&&x‘t Wi 8ogdnfe RIS QWEriet) §8GhIt%EaT groups which
oups that can be activated to becone Teactlive

i are ltypde]ly enygactiva iodseh odrigin reantion xguditéons gari ibsachivededets begosne

Rk, g 5y TS SRR By oo
- RGRHnd-eMars, in@Mling GORMereoSCBH, - PCBH, - P02(O R1)H,
-C02R1, -SO3R1 or -PQUORI )2 _where Rl is alkyl. .
Pr ef er B §pkingrggoupj g hggN PHos -Qiy+RHL, halegep, -CHGH-R CO, -SOzH,

o5 R SN HE FORReePOdf RO Wk T2 STRTE or POORM

! ?«ﬁC&H%i@ is 1801, BXATRIIE theifhkGRPPAINE SNIRE LerTh heH, 'leﬁ!lseCHb? -COoH,

n-, nis an integer between 1 and 87 the linking
gRETID-, hilsgddHRAd-GAIR!. - CO2H, and - CO2R1 and the
correspondi ng anal ogues where any suitable hydrogen
i s subseme erleadimentydithedinkeAngn lonkae aronp in¢lpde, g example,

N g| . .

O hef o HerA B R s gp MUaEThelRien 13nd S inking group
mayNHg, -0H, diQsitandeCOsR 'and he périrabPordlingranhiefuied pepiei aglg suitable
coqgrised of ‘any conbination of am no acids. The 15 )
pbYdzeganyis eibstithisd.pefier erabagiments of thelikengyegiety desdudenyy paino acid,
e I, 1 1 ¥-Yo| .
St B i, PRGNS GBOFRI PR ARAThAbe
v dipeptide, ofripeptiveont tetmpdptidecmrisedolany wpmbipationet givinolagids. The
artisan..For g i - € (e.g.,
o B3 e ea kR B R BN B eBEPNTbACE B o
t o f or Theaapeatid ahents boddiagriosticaegenth etaywbe finked tapéptidesgdiwutby using a
of the therapeutic or diagnostic.agent a the 20 .
caPIRgA e Rt spofipe A B3 B aenR oor il cgndensation
agdagenta@parchibodiatides, adiblodyldtin{iddzele erg) maydsrdsekiy | forgt agmide
of a ¢ ound of structural, formula.(l), Simlar
PR A e 0 S ol At BRSO Feenais ekt gngy e
dicapaasik iaid agRips gfreﬁ?[é% SlhdhiaB gluﬂalnhiic: adi@;rals@m?:l %c'idﬂélidﬁ@ C-terminal
group to conmpounds of structural formula . For
eSURPTR group oLy FYERuRd prarah fgmpldPapeut i ¢ agent s

cont ai Pinfifr metholk@ly B \fed tolithd0thebpdubc ABXtsR@d dRgnostic agents
attached to the ami no group of lysine, the carboxyl.i

Cc
acPeiaiging apiskesrang lipkingreroup i commAends 95 prictral forgyulp (D igr example,

S WiaHEE Yhen® 31 PhePipe @it HpBit D SontditiBe R YRR %N 1ifkiURSuPhay be
t hr eoni ne and serine and the various noieties of

artreied  thamigo geoug of bpinp dhe ¢aghoxylisaciherewnn s glutasra peid and
aQWa%%ﬁE the sulfhydryl group of cysteine, the hydroxyl groups of threonine and serine

and the various moieties of aromatic amino acids of peptides using conventional approaches
known to the skilled artisan. In general, selection of an appropriate strategy for conjugating
diagnostic agents or therapeutic agents to a peptide either directly or through a linker and
linking group is well within the ambit of the skilled artisan.
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directly or through a Iinker and 30 |linking group is
well within the anbit of the skilled artisan. 40 WO
2004/ 063213 PCT/ US2003/ 037895 Therapeuti c agents
whi ch can be conjugated to peptides include, but are
ot | | ki ek ARRYE SAGSchOY R
porphygkﬁﬁa%rlﬁgtlves for %%d Rﬂ¥gl g?g%CI)tmanmjmnwd
ptoptadpongides, iparphivérs 2o pmphxrm d¢r1d@rwevﬁlr iphetodymamécchetapy, (e.g.,
tin: f e X chlon
o%%{?%{n%‘ P?%Hob&ylgkrglp&g;ﬁw%v%‘ﬂ QXC‘? éﬁPQt‘P r%urln mgz%-
Cfd%hydmﬁpﬁmylchbnn,dﬁ]ﬁé,@o@ﬁm ifrotdﬂaﬁsfan I8t Pcﬂl mono aspartyl chlorin
o P OBREEL . ISR Shp ST OB P, ol mecicine,
| fitth eGidog aC. BBICr alp Ed4B9€ S0&ker Ipe,Wla@hda, 2600Xp.H89-562)gprotein
r| cin Pseud)eip as exot oxj nd %8 theria toxin
EFIHe- PIRSWEUE™9AE SFPIPXI diphgtiaionm, ffaa@%rwhewesil gntjviral

cyltowh%b@gaﬁaln@zel) B Scan€ed BRnG, BREtEBedi® (8., 9-nitrocam tothecin
9-ni t r ocanpt ot 9- am nocanpt ot heC| n (9AC).,

16N %—a@g?ﬁ%wtﬁf@eql% <9Pé3>c?ﬂ -BRIBecEmpIhTE Prshlogqsampyothgain,
- llf@'l yteaR @y FRmpiotcbRCiiRothbdih, RAINE icAnpBihesR bitérs, alkyl
npt ot heci n esters, alkyl canptothe0|n esters,
t%mt@é@ﬁmescers dopoteea), - | - ami no- 9-ethyl -5 -f1 uoro-2, 3
(jl'mfloan%n&ygf 3(3 ol Bl hy&ro@ %b}@eﬂﬁﬁ tHyfl QYH%e%o[de]pyra

o IZInOLm :% ui nol i'ne-10, 13(9H, 15
dn@[ﬁ'e4' ﬁﬁﬂlh@fﬂ@w[lfa%hlﬂ!l@lo eh 342 15}(Ibdqoe®lgiﬁlanesulf0nate dihydrate

ok i X SR P D, i
DEMt@xm),t lautotecam @lmm@pcah@nd)@fhﬂﬂtomonmptﬂ@emm etc)) taxanes (e-g.,

L%?@, éltﬁl?dengs ’cahcih@ﬁf%tzns ﬁﬂ&o&glu%egﬂgéeg%ﬁlgéé c§§$pﬁg¥gﬁ1ﬂ1§% ’ifosamide,

nnitroegeaseesplati, m;ttblawms magtmsings; |cm$opial}ﬁ damilneine, procarbazine,
carhbopl at.in cay bazi.ne pear azi
t gtr? %sgcis | d:eno’pBTu?e %feomxcm ng)%ﬁrroolgm ﬁ)yrro 1rfodoxurc%[1)cm, dgiuno’mycm

2idayttbicah, daoniﬁXMcmhiaeumn}dmupchm mito:datror®, ephginase, dihydroxy

dau rub|C|n acti nonyci n [ ci i t oxant rone,

a iREfR 168S Pl B ionmisit br Eamharabessrone oo,
I’“vinbfalst[ﬁéphﬁcnsﬁﬁé ivieraltsihé) phalitakel] @boe kel £ainRsdie D) PRcocorticoids,
cyt sins, .vinblasti V|ncr|st|ne vi nor el bi ne,

pad ae 7S, PRGBS é%(?—ﬂameg]?dgﬁ%”ﬁ‘? HTRaES o lpPyT B YRRt tgEite,

aBlrdrepysphlife §-thibfRGe Bustdr@ (RGR] AhyrintydRCpdclifixel, alkylating
propanol ol , puronycin, net hot r exat e

62848 Hﬁﬁlﬂqfﬁée BuingetrashREmt b mariRhalaaggustine, loustine,

ap{dthdspAhide, bAgHah ! @MSmomahritl, Aot RAC LS héﬁolggues and
nmechor enet hapi ne thloe a chl oranbuci |, nelp al an,

c apaiesyes thereof. direferahly, the Qleeayewt@taﬂ@st phaeHtelexic BRser aean, such as, for
di r“ﬁpq%ahé Qlcamﬁfoﬁféah% ﬁﬁ:ﬂotﬁe 0{35 Qntﬁra@}%ﬁﬁé 0d'é$he elﬁﬁkgilment

ana cgues t her eof Prefera era eutic agen
i sheghergneptiosdent ig dmlpblgg.eh’t ano@gmm@glmefn@the therapeutic agent is a

radionuclide.

Also within the current invention is conjugation of the compounds with various
peglyating agents. Representative peglyating agents include, but are not limited to, a-

methoxy-w-carboxy-PEG 2K & 5K1, a-methoxy-w-N-succinimidylglutarate-PEG 2K &
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therapeutic agent is a radionuclide. 30 Also within
the current invention is conjugation of the conpounds
Wi th various peglyating agents. Representative

pegl yati ng agents include, but are not limted to, a-

Bk DOXYsis:GAL- RRXMaEPE %(%145561( 30K2, a:methoxy-w-GGGglutarate-PEG

a- Net hoxy- w N-succi ni m I ut ar at e> PEG
200 4 D6 z@@@cm@@@mmmmm 20K, 30K2 and m-PEG-ButyrALD

lg,gg(h s %?ﬁm&t a;? g@&%emg %e 8‘:% g% %%%cromolecules, 2003, 4,

nﬂmlsat)c |Ctmmmcnl1>4iegjdamrg agaat erc 2Kp aGilablp @Qm Q@Bieraiplcbupplies such

]ﬁ%ar?i%ram 98% % aﬂcgr gﬁaé\%egﬁ(% éog aFas a '(ﬁ;%gg%}é%%d] goups to

1ﬁ&iﬁd&£ﬁ€ ﬂume@ﬁmmiﬂdl me;ggnl labivh p thg elitlsl :armnal SO

Ther apDIPES ARSI RER Bee AR A e R 5 hoa e Ak et

oalagxafsn@w dEESalds RDUES My dFRpdnt thesls atist if theriQus nidds of
e skilled artisan

mell wn to t e term .
ealﬁ‘ﬁd%ﬂt W@gmm thp g a%%ngel%eﬁéfla%%%@%‘?%ﬁe wigieh g be used in
attepeied invehtRBNRSTule Bhtlaye wiR ligGkak| Rdloakble isohdpay, paramagnetic
different labels exist in the art and met hods OP

| &B@P?Sn@own%whw KFrERS Ipged O PPYiEeR apissiemigmoesair ET)
chiase@entQt cb1828 LempMRAE RoGAGINRE wHR R Bar e lﬂfﬁgemg REASENt

i nventi on, |nclude but ‘are not limted i oactive

| ERSeNIPes ¢ %W&HW@?@E pempauadss biehuninesesheRIRRAINg pieh Seitable
bGetb TRAEH LAY inPRE, buLie RFIRREAR tré?ﬁ@tgﬁv%o A¥orkRE) fluorogenic or

fluorescent or col ored conpound mpounds whi ch can

b ehrpmmw: Infelarddpabd raéholfﬂ@bdméwc@chd@ﬁ e‘nliuphm‘p detsetedhgimply by
MI%QQ ter kgl %kl}'féﬂolﬂﬁ:?ﬁrﬁ%leor gg@?ﬁggﬂﬁ%lﬁﬁ:ﬁde %H{ zgé‘m)tqlmlted to, °H,

tec
rE&iBHc¥Svmd €l uor escent , fluorogenlc or 15
Usef.ul

((: ngl oﬂnhfuﬁ“fjgs(zla es & 8£1§?]s1t1 s Lpg Ol&@? ct %%%Ils tBPRHdss are et gown in the

ceattnThe metsls lamtpréfeﬂb]yaietectabﬂa tretal altbma,uhc}'lnfadg m@roapd‘lyles and are

cl but
e RS AeEBRsHIr bShe A B STEE MRF 726
nmejeas,s13, 6,5p2p08, dﬁl&fﬁ,ﬂﬂ@aﬂmﬁ fe1l20Mn in t he art. The

netal s_are preferabl l e ne

e e B areacam e R S Bise) BiBiprpsgein, hodamine

Rgﬂ{s?ls ﬁﬁyé:gﬁgthgh,%&cdggﬁg %[}3,1 5}/(:&81@135 58 12 gaé thal&éilg&salﬁ&hﬁﬂatscamme
s. b, , ,

5 (%@lﬁlazgdiand?fﬂfﬁ% Alworeierie Seabet andftrsrarch Eéﬁr"aa%ls Bubld, o

N@olédultk PRBed, Bugdnb,UOR £906) hay beREERH 1R coriRRAEH of structural

phycoerrthrln phycocyani n, al |l ophycocyanin

0 (gmu}%( ) & gpécea%éluprqgwrémmwé and fluoréscein-like molecules such as

Oregon Green™ and its derivatives, Rhodamine Green™ and Rhodol Green™, are coupled

to amine groups using the isothiocyanate, succinimidyl ester or dichlorotriazinyl-reactive
groups. Similarly, fluorophores may also be coupled to thiols using maleimide,
iodoacetamide, and aziridine-reactive groups. The long wavelength thodamines, which are
basically Rhodamine Green™™ derivatives with substituents on the nitrogens are preferred

labeling reagents. This group includes the tetramethylthodamines, X-rhodamines and Texas
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(Haugl and, Handbook of Fl uorescent Probes and Research
Chem cals, Sixth Ed., 25 Ml ecul ar Probes, Eugene, OR
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formula (1). Fluorescein, fluorescein derivatives and
fluorescein-like nolecules such as O egon GeenTM and

its derivatives, Rhodam ne G eenTM and Rhodol G eenTM

are coupled to am ne groups using the isothiocyanate,
SRQEHMHGWVMCS eStnef proerrél Hr Bk | 'aﬁzth&X lexcﬁfé@%§ 'uMI%vml t light.
groups. Simlarly, fI uorophores may al so coup ed 1o

t Brohglesisrlade, bl 5¢ pat dimited®, P@d@acbbleamua@nn émivatlves naphthalenes

A S B5gE, TAl SOR LR By

deriv ahnor@slc\maténabwb@t aStscmmbmduotmr hdrecuysthls @mnbezaaztel 1998,

DS A A PRSI B AP RS,

2aD, 4Sc%8621]998FZB'II/ 2052:001%) 3Y 886 be Red BbHidgndstiatabsles .

O her d, flu are those excited b
o Ere PofE dafgi b RSB SR Bk S e maihE gty as Eu or
| othetsed tHeQanth‘a’ﬁSié&éhﬁbsb TH&e NI ARALS afRhéd/RicbBsunds of structural

ht S i.ch dans ide is.a nenbe
p?‘?’%‘l‘fg’s( )&ﬂr@% me@%& %qogpscfé?}f W{I?t %%neﬂraﬁa?e@s?wem) dcid
MAbEP AR bhyBHE BadSnes e 68 AbEAIBDTAZRACT ySt al s (Bruchez,
et al., 1998, 5 Science 281:2013- 2016 and quant um
dots, Badjonuclifesmayberizrbedionsaiioeitse Hasiler {igatly uging an acyl
at:helat%'g%ﬂ@%ué@a%ﬁ)ﬂg@ﬂndm £R1B)iveran sﬁoTﬁuecHé%ﬁ‘@ryQﬁ chelation

di agnostic | abels. Peptides can al so | abel ed wi th

f ispselbloamde therrtiapd HyYing ranees ofishelating agstmmpemhde ey be ysed to
Oi)r(;vnfé thebIRNI 1S R Brse Tﬁ@§l§‘elé§3§eﬂ{1§e &R rddin ﬁltetbﬁﬁ{g%jdl

to conpounds of structural fornula t hrough acy
ch@lvaivmiﬁ@leglﬂ@vm@p%@ch as di et hyl enet r| am nepent aacet i c
acid 1 t
(EDTA)’ Qn§' B-EPGA'IL %@g@éﬁcﬂ%&ﬁ%@ﬁg{ét agﬁe Jélﬁ b@ﬁéeq as the
peq:oholat&:t IIHh¢ imesantimvambh yInarpréfaded mltdd;mmlthmradmmmﬂmé isay

chel i n up,such,.as .DTPA and EDTA roi 0 )
R oélh LR St b O R e Sefteidiots i pgpanice or
I Bcttﬂil&b ﬁflés otk alaiontsh Posiatigesitilg @liohalidage. ggﬁé@t ot’Cu, may also

DRl ST G b By rblSet el RSt EB b
bﬁﬁbﬂ(ﬂﬂh@ athagldy @pli¢avibhsy 'Ehfe gﬁlhﬁla NethittR r&ﬁcﬁﬁu’cﬁl&s pRiRtably have a
gdl onuc/ i havi ngo di agnostjc or therapeutjc value

A Qi hEowHRA0 gy s By o thivuprtadedays. Examples of

| BYiBld Afhmal -@mﬁtn@é ﬁﬁl@ﬁﬁcﬁdeﬁfmﬁdy e it erd ¥ e aneFiRde Most
is ay -emtting égta-emttlng radi onucl i de, for

e?ﬁﬁ‘?ﬂ“@}”t%@d’é;’éll‘é’éﬁ ‘ficom t he | ant hanide or actini de

ser | eSEQﬂ mﬁlgbeof%k&éﬁeﬁtr&iloﬁ@ﬁd (ﬂﬂergma§ L’[bl[ﬁg? number are ’Cu, ¥'Ga,
r d| 6] SL eg% % [2 SOSO @e Used

Su |qaa g@m’rﬁ: " RH 9t9'1r¢,n ol adh oﬂuc Ii%, I R @F@ﬂe fhoEeough
Wik ifa Hofk 13E bt dofle with positron-emitting radiometals as labels, certain proteins,

such as transferrin and human serum albumin, have been labeled with %Ga.

A number of metals (not radioisotopes) useful for magnetic resonance imaging
include gadolinium, manganese, copper, iron, gold and europium. Gadolinium is most
preferred. Generally, the amount of labeled peptide needed for detectability in diagnostic

use will vary depending on considerations such as age, condition, sex, and extent of disease
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di agnostic i magi ng applications. The gamma -em tting
radi onuclides preferably have a half-life of froml

whoar/ 06321310 days, preferably from 12 hours to BCTEy®03/037895
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Exanpl es of suitable gamma -emtting radionuclides

i nclude 67Ga, 1111 n999nifc, 169Yb and 186Re. Mbst
preferably, the radionuclide is 99nTlc. 25 Exanpl es of
preferred radi onuclides (ordered by atom c nunber) are

6 . . . . o

ARy g 0 e R 0Ly S 0
| individid] ploskiahay diapeosiiciato fRoseget dan yaryiftomo® 0 bmigkgitm 400 me/kg.

di I i n:pratei
{r anof LERLey BRI BB BPURE RLSITRorUILRE ) g
wichdmiBi@@eescett camgrand,af ismedllddinewh hothe skitledartieno Pesdrred

useful f.or netic,r.esonance i i n 0 include .
g 81%} 1}um1ﬁeﬁ?e%?rg a%lg%s el?ag(geg%lg ?r,e nlgflgﬂl,te%gtg,l ngwg 1so9um1nol,
e theeqmhationacriginaini esiet) inidszot®) aéridigiti@fselk sreltbxalaensteal $inilarly,

fﬂ%&}%gg%g%? ?%In]li)(%lgl é&?}f eelsstgtl!l g’ed&g%g%g‘gﬁ%g ] gﬁ)tr sgntjl?gg!cels It}}e}/eof and
C @i¥Ride BHudhre A6SliEikedto ABCiRGR, luGRRdE bhdibqusax, and extent

of disease 43 WD 2004/ 063213 PCT/ US2003/ 037895 in the _
pat i entOCEBATF SPTEHCabdsehe? chrqmegsyic camgoydpapich have, or result in,

V ghibmBbiRses wiltthik® edtRctish REffdRhE daddlsb e usddis Mt ¥ahpounds of
physi ci an or diagnostician. Dosage can vary from 0.01

ngFwcgreidormate ¢hy/ kg.  Peptides may al so be detected by
coupling to a phosphorescent or a chem | um nescent
conpound, as is well known to the skilled artisan.
Preferred 5 chem | uni nesckht Aynghesisds i ncl ude but are

not | i fid &thpbolnds!ot meﬁlgx}enti&ﬁﬂli}”ﬁg SWined &$&ﬁ‘ﬁ9§iﬁi§%§ synthetic

acri di nium ester, imdazole, "acridiniumsalt
oxwfete Wetisg maRriadsusafulyfor priviaghg avmiesiodnef thompatingsnd

| r
LAESE ek 8L 01 0008 Y R SR o
| awitliegic imethodsici f er ase and aequorin. Colorinmetric

det ect 0on., based on chronmogeni ¢ co unds . ch, have
or 1 estits R Ml BB AR SRR Sl e 4By
C dedfcfibad tyrVlarrifindd, AlA@r 0&hews 8. 19630181:2D19-Flasingunidmatfi equipment,

t t | f I ). 4.3 Synthesis, The co n f .
© RS e Ry Pl dismi iR G bl BRARIS, Fostr Ciy
SYIA) leeniatual dduipRéntoSisid-hiasy geptide syathedis mhpbaimafattd foaf the
prepar.ing conpoynds of the invention an

d
i riermae ofithasPepids otovghng aganiRerdramine acidieithss Boc g FMOC

C 3rbtkedp e R aliRdIcR¥siveduch k SN g n¥dHaDEhnite pr&phiRa @2 attaching an
Pepti des may be prepared using solid-phase synthesis

s Qeimige-protestedganeq apid By an ester linkage to a chloromethylated resin,
hydroxymethy] resin, BHA resin, MBHA resin or a Rink resin. Such methods, well-known

in the art, are disclosed, for example, in United States Patent No. 5,994,309. Alternatively,
compounds of the invention may be made by solution phase synthesis using protected
o-amino acids (see e.g., Bodanszky, “Methods of Peptide Synthesis,” Springer Verlag, New
York, 1984). As is apparent to those of skill in the art, unnatural amino acids can be easily
employed in the above standard methods of chemical synthesis and may be made by

conventional methods know to those of skill in the art.
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descri bed by Merrifield, J. Amer. Chem Soc. 1963,
85:2149-54 usi ng aut omated equi pnent, 20 which may be

w@eoogiezesl from chem cal suppliers (e.g., ApplP&OdUS2003/037895
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Bi osystens, Foster City, CA) or nmanual equi pnent.

Sol i d- phase peptide synthesis may be initiated from

the C-termnus of the peptide by coupling a protected
a-amno acid (either Boc or FMOC protected), to a

sui t ablge daRA ArtisAt el HpRicAld thft SwdBERlal AntieBB sfegies exist for
prepared by attachi ng an a-am no-protected am no acid
byyrhesisof egmpqupdeRy dheipvention| Geraprands vih adfur easitzining Bmino acids
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pmedesatye sklevtisgdnidatian ofithe @esahare thioetheBoatauising peptidbEMatdss for

TR T T
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t he,,above standar,d .met hods. of mc he a
aSuEER G 3S RS TRRgRRE Pofiane RS R Ss il H s opcetonitrile:
s klatek, N4lOS, heetatitiile: withr, W0, 200441663243, RCDL, URAOAB/ 037895

The skilled artisan will appreci ate that two genera
synthetic strategies exist for synthesis of conpounds

of the inventi om CM@&SCM&%&IQHM% Iﬁ%tlahni ng

am no aci ds synihesi zed either direc

i ncor pbhose P%fleﬂb’In ﬂt‘GrPéT willpepseiaterthat 8he i pier Oc?éiﬁt”tat’lﬁfi’ ?ﬁ@ays useful for
a[’ﬁeﬁl@mﬁg il 2kt R iRBRGSEs BB ngeﬁﬁon‘?ﬁmbgéherem are illustrative
synthesi s as descri bed above or indirectly by 5

s &tz thapsompighansiypal i zati on of an appropriate thio
cont ai ni ng peptide precursor and, if necessary,
sel ective oxidation of the resultant thloether

contai ni ng pepti éd.l s Dy € e el

funct | p&%g&h&g Jeh?Ec} Jﬁ%‘?&tﬁﬁ 1§%19wel S @o% ed‘(zﬁth e Lcoflgen (50

al kyl ati on, ornat ron.
t be/ Hﬁr)@@ﬂdlﬂg NO }dL (erhs eollaggrmihmoﬁ peratanowl, tHey naslil’Batmg loWernight
kn to, the il hods of
OR3Pt Ty Bifnflace oSt B ot sy I  iseasstactant e .

abera)iid dddédto tHObotdinhamlifO4 tota’;l @Sluﬁféloif 0I8lifL, me@da BCs, such as

etc.) and.sul f.one

fﬂ?m%&)?fﬁn@ti ¥eig F@Oﬂ@ﬁi‘%ﬂ?@%(}%&ﬁ% 8’@@%?"“51???‘[1 fietfuﬁle% frem
afdondlaydr calpRE eGP sinhat diliked toh Milal Edhcat@tibAofdbSRt 10° cells/mL
ass ys useful for ~ neasuring the activity of the

Sererstresrmadipeand Zarl iof thisked sppeasiprria pdded toythe upper chamber of

i bicﬁ&ttaﬁs?ﬁdll\/ @nhibiford B8 %rsteﬁtiﬁ’a@r HRABMIIGH SO eSppér a41d :lower chambers
Assa¥ for endot helial cell ;rat|on For endot hel 1 al

c &1 the pagratiangs allqvesA to progeedfier 3 lys iy e dified atwiosphereg3@71C. The
ChdsR@R8art Rnoved from the plate stained using DiffQuik®. Cells which did not migrate

are removed from the upper chamber by scraping with a cotton swab and the membranes are
detached, mounted on slides, and counted under a high-power field (400x) to determine the

number of cells migrated.

45



10

15

20

25

30

g/ mL) by adding 200 L of the coll agen solution per
transwel |, then incubating overnight 20 at 37C. The

wo ec@aseRld s are assenbled in a 24-well pl ate apdr/as2003/037895

chenpattractant (e.g., FGF-2) is added to the bottom
chanmber in a total volume of 0.8 nL nedia. ECs, such
as human unbilical vein endothelial cells (HUVEC),

whi ch have been detached from nonol ayer culture using

trypsin, areg4dii unaﬁogm A sdaly DA A nddnessivMer Adtivitg of about
106 ceIIs/nL

serumfree i a thIS
cor 1 TBnab bRt sHls ey o B aTip gy Pora D ey
c%ﬁ:@r{brda?l 8RS Invadel tRfdu g 4 ﬁE&sﬁﬁteh%aéeﬁ&hﬁdexﬁﬁﬂn&Ma&@B@) in an
to both the ugfer and | ower chanbers and._t

q%agﬂcapyv@ as 4 MagieplRhsgasicn 3ssay Sedgn basbegn ﬁe}sgnl?e.d 1%deta11 in the art
@A o, ﬁb%ﬁ:@%ﬁfﬁs@bﬁﬁ@ 318 urish EQNS MY By 31 Cuncer
e
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ﬁﬁéﬁéﬂmdg&id asiwer ﬁsfhlibmbt type Tﬁelg?:b I?EClrl]dnybem‘ etel) (fcmc.sthl 08§,

r r.cells. (e, Q. -3 _human prostatic
R e e A S R
bﬁﬁ/lﬁfﬁﬁg& eff(ﬁaaruw eecelotslor g@dyfues dre ipfedittive a&ﬁayfﬁgm\mﬁ tthed
a ri i nvasi on _as n describe
?qmp@é%déu i Vivey (R“’d’ga’g ef alg I Kf gy“ﬁ?ﬁyai&g{n‘sgaﬁo tég o chenistry
1986, 5k assdvsenmpls; tra%@&%lﬁtﬁksﬁ cultlire, insb9 2invisivte.cells arECastaRd as

52:378-383). Matrigel(r) is._a re ons i tuted ba;enqnt
wlahicharcbin it e Bipyeh thy M S phupneL3speqt AT a polycarbonate

ﬁ@ﬁﬁfaﬁ@aﬂ&dﬁéﬁe % 1@5 BLERYbMEARBMEMER ’ﬁ%n@@ﬂh @(ﬁf&r) dOhtafihg

bind to and |localize bFG-, vitronectin as
pTlmamatnmmgabganem@w i @pwﬁu@Bare TERd3yith Mﬁ@%?@a@@llﬁ%@ve
as tiv S
BeBRohl S p Al R o el pa R L BEHRBHERTrs vy o0

AL bf ¥idied Ma gé]@ ped [ns&rlf)pﬁld]plz(cﬁ’d\irrtﬂlé wéﬂlﬁiﬁ@#ﬁel@latal The
Canc. Res.

55: 1578- 1585
membraRey are é%ftﬂ qvernight i afiplogigal ﬁ%ﬁe‘éf ca‘éllg‘%yt glg’fiﬁxgﬂtﬁ%ﬂ%‘g’mg 100

Eb LEBMENT Q@ﬁt?lﬁfﬁ‘% aﬁ&lﬁ%tkcg e Ho%?@rpd HaRerWbl& MENTRIEM 8 removed
edictive o e efficacy of these conpounds in vivo

fréaabbdmnsm byadspirationand 0.8 n@mfd@Y[EszgB% /anghiotigyis pdded to each
S :
6 B A A% SR O PR SEluhad e BUSAL I s BE PidvPer

nvasi ve ce 'S are I ch a e able
tinibielY) e Feeh DNIBEMYGintibibtcsNBAOLY dhufuah Gélndlaaplpegena(é pemtl), and

a pol ycarbonat e and .ad bottom .
B iananact o adlEe e Brehera Sk Sl (ipPet hitber)
et Y18 Wﬁbh&t&@toﬂ% dted ABSTY(pSinfedumbkaispinde) 1n317MEWﬁitieizbtics, then
wth Mtr 2 QQ?IIaborat|¥ .
added to the top c mb r of the transwell at a final concentration of 800,000 cells/mL. The

final volume of the upper chamber is adjusted to 200 pL. The assembled plate is then
incubated in a humid 5% CO, atmosphete for 72 hours. After incubation, the cells are fixed
and stained using DiffQuik® (Giemsa stain) and the upper chamber is then scraped using a
cotton swab to remove the Matrigel® and any cells which did not invade through the
membrane. The membranes are detached from the transwell using an X-acto® blade,
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Research), which has been diluted in sterile PBS to a
final concentration of 75 g/m, (60 L of diluted

waomioriogh D per insert), and placed in the wel PET/082083/037895

24-wel | plate. The 20 nenbranes are dried overnight in
a biological safety cabinet, then rehydrated by adding
100 L of DMEM containing antibiotics for 1 hour on a
shaker table. The DMEMis renoved from each insert by

grg,gié{g@tkh ameéggngp{é?m?@ Bﬁ D DVEM. slgs,"{a&%%ﬁﬁ@a hiRiePh hfgtﬁ.pﬁzemd
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presenting to the endothelial cells a particular type of basement membrane, namely the layer

of matrix which migrating and differentiating endothelial cells might be expected to first
encounter. In addition to bound growth factors, the matrix components found in Matrigel®
(and in basement membranes in situ) or proteolytic products thereof may also be stimulatory

for endothelial cell tube formation which makes this model complementary to the fibrin gel
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concentration of conpound. Typically, in the presence
of angi ogenic inhibitors, cells remin either rounded

woeockosizniindi fferentiated tubes (e.g. 0 or 1 brPenuklon3/037895
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This assay is recognized in the art to be predictive
of angi ogenic (or anti-angi ogenic) efficacy in vivo
(Mn et al., Cancer Res. 1996, 56: 2428-2433). 20 In
an alternate assay, endothelial cell tube formation is
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C | ement o the fibrin 47 WO 2004/ 063213 .
T h H’f?&f%@f&‘?é’g HERRgPl ek Ang fisg containing test
des@péupgel (Bl ood et al., Biochim Biophys. Acta 1990,

1032: 89-118; (dedr at al ., Pharmac. Then. 1991
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cells are renoved at the én fresh nedi a
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conJugate% to a therapeutic moiety such as a ra (r)]a'lerapeutlc or a toxin. For example, a

conjugate of one of the compounds of the invention with Bolton-Hunter reagent which has
been iodinated with *'I would be expected to inhibit the proliferation of cells expressing an
PHSCN binding site/receptor (most likely by inducing apoptosis). Anti-proliferative effects

would be expected against tumor cells and stimulated endothelial cells but, under some
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The absorbance at 490nm which is proportional to the
cell nunber, is then neasured to 15 determ ne the
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those containing test conpounds. A simlar assay
system can be set up with cultured adherent tunor

cells. However, collagen maybe omtted in this
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qui escent endothelial cells or normal human der nal

fibroblasts. Any anti-pjgl %%gg&#%ﬁAﬂﬁﬁﬁytOtOXiC
effects observed in the norna . Yy represent
non- s pBlei oildy phiap eorogounds aftiee ivamiion tet romptetapgritessd of EC’s may be
a . ve,: . S | .
SRRl A b BSL 1ol AR ol o ot

c 8gfoplatd 2050’ ESstrededdsd mdif@d @ntamiupide BB aAfioR4ho@x (at

t X sured in a.bindi ssay .(thi ' va

A bSO Tctcen fagpiee] P AT Rt 2l T8, A0 pbror ana
V\f:tlfehhleiifka_t&%drﬁpcfuﬁ?. 36 ﬁﬂismbﬁ Iesvestb aftered Aodrsacedl M@,‘Edﬂh fpgb_p&l(d in 1%
wth nmedia, then fr pdl a contal ni.n, t hym di.n

( Fritonepd gsspyedagige e he e n%fsayh[g\?#gﬁﬁglsﬁfas&é@eg '

t QecotdiiptbAheEmatufR hired” Mskbich® for 24 and 48 hours.

Cells are lysed at the various time points 10 using 1

M NaCH and counts per well determ ned using a

(3-counter. Proliferation may be neasured
non-r adi oact i vel y det-hgiamsal dngloganesis Me
nMeasur epd fhbo1a8éd is B44BRRIY identical to that described by Volpert et al., J. Clin.

Invest. 1996, 98:671-679. Briefly, female Fischer rats (120-140 gms) are anesthetized and
pellets (5 pl) comprised of Hydron®, bFGF (150 nM), and the compounds to be tested are

implanted into tiny incisions made in the cornea 1.0-1.5 mm from the limbus.
Neovascularization is assessed at 5 and 7 days after implantation. On day 7, animals are

anesthetized and infused with a dye such as colloidal carbon to stain the vessels. The
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For cytotoxicity assays (neasuring cell lysis), a
Pronega 96-wel|l cytotoxicity kit is used. If there is

weiodes2e3 of anti-proliferative activity, indurCT/os200$/037895
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apoptosis may be neasured using Tunor TACS (Genzyne).
15 4. 4.6 Caspase-3 Activity The ability of the
conpounds of the invention to pronote apoptosis of
EC s may be determ ned by nmeasuring activation of

C aﬁlﬂﬁ&err@theﬂ' diflieanize€,ahd @@@as figeal Wit foymdls, MseHe E@n&OAhitéhed and
pl at aﬁand 5x| 05 ECs_are seeded i n_EGV cont al ni ng

tpe@) ¢ apess iedggres of o vasenlaEelipt YRS gy be quantitated by
g@%_giﬁg 1h8 10t RbRGIAaRY 1EEM & Sitipd By Qfinide Feiels. 10 ng/ n

and the desired test conpound. The cells are
harvested after 6 hours, cell |ysates prepared in 1%
Triton and assayed using t he EnzChek(r) Caspase-3 Assay

Kit #1 (Mol ecul ar Propgs) Mﬁi;%glﬁgAfsﬁg;t he

manuf act ures'  instructions

Angi 0g&hié 8158 WBEEPrmPH esssRiély @b Aesgaled bwé’aeg@eﬁff #lal1P92, Lab Invest.
' %@%tlé 688 tQclif Maﬂ%%?@ gé %6%0237%\/@&&%5 ifd Bi%hredllca?l Products, Inc.,

cin. I nvest. 199 Brie
FiBsdfoet, MAl is mixed Ovith4@paire(e.ga15€ uglmdm*‘lﬁi@ta (z%d, 480 dg/ml) and the

SR B L) B 1 ot

t langlogentti siimans. Thdklairigelmixtas ﬁk&ii]eaie@subcﬁtaﬁﬁdmﬂy @1t 4-8&veck-old

0_Neoy I t e § and 7
d 35‘?‘%& T“éf’ H}l?f‘?ﬁ 5%‘?3 e %é!{ﬂaﬁt,mlﬂ?l%% Il?? grng ections per mouse.

amas ihetddngstrigne fbﬂﬁfs&%ﬁﬂaaﬂletshhcﬁgdﬂ YRy e‘éti&h51@§ a6 @hbgh keh that each
49 WD 2004/ 063213

carbon tq stain the vessels. e
P@‘T*Plﬁg%%}ié?s@??f’é‘%e C%ﬁpﬁaﬂ ?Sa?lba%}‘r%# SHERRER, Adgeativp gontrol plug
C Q& D ERTTek i-nBphrit il o 196 5BRb iRcluddddhd J@)ﬁlp@ﬁ’ﬂ(f&ﬁl% tédiat theRefect on

and . photographed to assess the degree of

n@BYIAEBEN R Fisz SHGIHA T heewies serrouRdly dliregtiogits arapistprahfy run in
| Rdichd. kﬂﬁnaﬁ@ér@kacﬁﬁ@&ecly REEAI Giklob &8 H"abgﬁt ”'/Sdla%’bé(st Ql}fectlon or

counti ng vessels. .48 Matrigel (r) Assay This
agaetherjtanefhat iy be @p@eelefm Phaprivipg asglqeeeesis nagpse skin is detached

P ot | 9 X = .

R o B  oy OEHEAR es

Biiymedintckyl at Pigh dkselution. | l?iugs are Beulflispadsed Iiﬁ\y/aﬁesarjdi imematw(lj a3 7°C

h 0 .
%9@1‘5{ Ht (I-gu K §10b§1 (iI;l%/) [QVEIP alF Cé: e%nég%gsm ﬂgghpl%b@&}o ngegﬁ., obtained

b érosu&gma)t agt@dingita the tanuictets’ fstractihe ]11@ aaroghtoféfiia the plug is
St j The At i

S bt st s Tt ne Bictsth e eyl Rl e mnle 1o

s iatidisom eatltettdvapdaimaiamaynbelinjscd poeb escificy wah a 0.1 ml buffer
?ﬂ)rgﬁaralb%%g}%ontammg a’high molecular weight dextran to which is conjugated a
fluorophore. The amount of fluorescence in the dispersed plug, determined fluorimetrically,
also serves as a measure of angiogenesis in the plug. Staining with mAb anti-CD31 (CD31

is “platelet-endothelial cell adhesion molecule or PECAM”) may also be used to confirm

neovessel formation and microvessel density in the plugs.

4.4.9 Chick Chorioallantoic Membrane (CAM) Angiogenesis Assay

This assay is performed essentially as described by Nguyen et al., Microvascular

Res. 1994, 47:31-40. A mesh containing either angiogenic factors (bFGF) or tumor cells
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The injected Matrigel (r) forns a pal pable solid gel.
Injection sites are chosen such that each ani nmal

WO e@eiogRs3 a positive control plug (such as FGRPCT/#S2003/037895
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heparin), a negative control plug (e.g., buffer +
heparin) and a plug that includes the conpound being
tested for its effect on 15 angi ogenesis, e.g., (FG--2
+ heparin + conpound). Al treatnents are preferably
g pmls idhibifofsi iPplacadionto tAOCAM &f aarseda@w dhﬁdmd)rjayalﬁene@ﬁm
I sl ocat.i gn a oSt ectlon or . anot her
t PRAETVER A4 3&@@5@%&?%@1%&@ b N ERRERCEY dvfigntéfated by
Th&eﬂi’ﬂ}hﬁﬁg th% RehtBoedTk@ahAGdn 18 hRRBwhide calaAf Blodad vessels.
m dl i ne, t he i@trlgel(r) pl ugs are recovered and
scanned |nned|ately at high resolution. Plugs are then
di spersed in water and incubated at 37C 20 overni ght.

Heqmmg b o Vivé Wdesdnit® bﬁA%é g%éi&eh@nmlms!n Hid nanﬁr@bdﬁ Erfe%ts Using
sol uti on e.g., o tal ne rom ol gna accor I NQ
manuf act urers' i nstheatrigel® Plug Assayyyith Twpoxfe the

plug i® hi@Bsshi %rﬁ&%llm%id rgplgfl -5ange QQI%Q)? %e%L@ie‘wtis lung
refl ects the anmount of b in the sanp

aBRIPInPIHM Of 1he 124 progieteell b@«r Matlafﬁunw mlwdyvltbé\/latﬂg@@taedl then injected
p{ﬂt@{he tfﬁnﬁéiﬁdr ﬁlgﬁsg & lWthﬂk 1 grogocm dep&fbtaﬁ Ins pé eéb%(f@ bJX¥nass of
BS) containing a %lg ol ecul ar wei ght dext 7 an

vvhlinm celis and ajpagenfid dnglo@Bici isponispAD beobsTived mbwltlgs:ﬁffter about 5

roupﬁﬁ CoNCh ﬁﬂm%p&dqahﬁaﬁéﬁge%o@lcldgn oidaec,to S%rﬂﬁ? an actual tumor

Uor et ri cal neas
afyivgenesis be wdﬂa@d ply irepludBteat imi theplug.t Meastisnent is tHeDatde of
S_)}%Q%% &kﬁ%}, I-ﬂnalggxt?e?% oertﬂug{égceﬁlye ei/eqé %o%g fiéxrtrrehd I}ﬁlér&%g%rg g?njugalte injected
f prioretd sanifiag)d Toincmave Hb ef fldaasbitcg, the pipearp firtkyBom@@nize with a
4.9, Chick. Chorioal lantoi c Menbrane (CAM
AHEF%B%H%?P?B%ssay This assay is performed essentially
as described by Nguyen et al., Mcrovascular Res.
1994, 47:31-40. A nesh containing ei t her angi ogeni c
004 3

factors ( ) G
PCT/ uszoogz“cc)iica1 \guoary Kol : !
CAM of Nade Bice age 1micdlamﬁ Ivﬂih MD’AFMB Bl‘ld:ellsf‘(hulﬁﬁl\ibreﬁdb Sz&émada) and

sl EEY JoReh G 0RO BRCR b PR e i The tomors ar

P eth It agemat’ aad) thaﬁ g8atinBnttwWifh @& BompdsitdnGomitated bl ood
vessels.. 5 4.4.10 In_Vivo Assessnent of. Angi ogenesis
| OBe/arigR daycetvengd Findimer Ydlenes age plifgined ¢ty other day and the

MatitdaBekd dabrifided thﬁslsﬁé/ek%f tli’eam r Tfﬁ'ufn%rs akk éxlaiséd %?g'ﬂd and

tunor_ cells, for exanple I's of the
L egipEin erhgddeda Histelogieal é?CtIPWeOfrﬂéﬁ mmp@waqnelyw by | |amaE

Mabibeby, 18067, FUXGA, Wid EDdAhg! (1) and then i njected
into the flank a mouse fo W ng the protoco
described in Sec. B., above. A nmmss of 10 tunor cells

and a powerful angi ogenic response can be observed in
t he pl #dd2aXenograftiMotlelnf Metastasis

The compounds of the invention are also tested for inhibition of late metastasis using

an experimental metastasis model (Crowley et al., Proc. Natl. Acad. Sci. US4 1993, 90

5021-5025). Late metastasis involves the steps of attachment and extravasation of tumor

cells, local invasion, seeding, proliferation and angiogenesis. Human prostatic carcinoma

cells (PC-3) transfected with a reporter gene, preferably the green fluorescent protein (GFP)
51



to 7 days. The anti-tunor and anti-angi ogenic action
of a conpound in an actual tunor environnent can be

wer@koe2esl by including it in the plug. MeasurPOBEOB2003/037895
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then made of tunor weight, Hb | evels or fluorescence
| evel s (of a dextran-fluorophore conjugate injected
prior to sacrifice). To neasure Hb or fl uorescence,
the plugs are first honbgenize with a 15 tissue

h @emag BiitiaZ ei altefnadivd WitKe ey atddiddiie bnz@ﬁwSﬂb&@iﬁ@W

h Nude ce are | ated. W th
B ot G eitibse of L, St SrosAGHSto Sl mice. This approach

Mabihig@kilifatioh df &thdOSF (B&RE nfrliefs (BueBlcknd-detectidh df! @Prdrg ht
flank of the animals. The tunors are. 20 staged to

200
mbfstoghemict Splopmekicristeetion afipzymags ectivdmedpHavbihe ffage of these cells.
| iefid At fedicHORQELAN AP0 erfifila aflteP )dbouTlfﬁrgﬁys, Ifartlcularly

vol unes are o@&alne every ot her day and ani‘na

arﬂéths dugh butalsg imfegionaldymplenasies flerpyre @ndhmm Wﬁ@lﬁm@fgm
PSSl P B e AP By CARET. Tor ol
afdFPExpreammg PCB3¢lls (Km @?celwmousa)rﬂde aRE8dst mimthe tpil v2&s of

:"I;]lude (%zu ni 1?1%2 a;tr e a asr% tr atec{vv%%hasEes Séof?ﬁﬁo%tl? EB@,fg?a[ng{ng;day given

metda Bl ¥ingle thstasigtic Giis exdRti mﬁmﬁaﬂmaﬁﬁ&iﬁaﬁﬁe&ed‘iﬁyd@iorescence

Crom ey et..al., Proc. t]. .Acad. Sci A 199

S TGP Pl pierienls PGP HOGT R STpfies DBt ghd antiatve

atcbRmBRRLsANIf iy Hedpagataben of tunor 30 ceIIs | oca

i nvasi on, seeding, proliferation and angiogenesis.

Human prostatic carcinoma cells (PC 3) transfected

with a reporter gene, preferably the green fluorescent

pr ot £i.n3.(IehiBjtionSok SP6h (20 Ex s Q& 2stBsiH s ikioB Y @BISO SREF unctional

gene, but as an alternative wth a gene encoding the

enzymes chl oranpheni col acerbﬁ—ﬂﬁag%ferase (CAT),

| uci f eTRs®&L %g&'@%rea@f &nbdt @%ﬂén@&xﬁﬂoydﬁ@t Bcet $fbdiEeancer cells
permts utilization of either of these

PRl it ol 086, g F O TMopgsBE ot Sxample, about 10

h |s§§p@ﬁd'é§ M 6.2 mICPBY lakd TRb dullftediBloqRd hAMmBfy FBIAMOBE ﬂeﬁiale F1sher rats.
act|V|ty) to followthe fate of these cells. 5

ard therdjraccefdppculsiian. @rldtlay Alzp osmatic mwgmas%@nl@éthmtfaip@atoneally
afd GLpaRomt telfco%)ﬂt?nd Pak thaphah iydissbived BEPBLRTS 2@9 &nM stock),

al so in regional "I ynph nodes, fenurs and brar 1.
mistetiledfilierrd asd glaged in thephisipuoi tmaghiava k Iglease tale of arbgut 4 mg/kg/day
E
%ﬁgﬁ%ﬁgﬁ% %c&%ﬁé‘feﬂlcw (??gf"%lﬁnec(ﬁ%qgﬁwle c?ﬁtrcﬁ i)@ﬂf&e?ﬁ thsa minipump.
ar'gith#p @l_@tswlf“ iced #tabontidhe 14. alnlthesets trsated with momwm pf the
%gep% tg}ﬁ)ieﬁr%cin? (s:}gll)i/lﬁcé%n{i/ geﬁhagnmnttﬂe &zd E¥he pq'ﬁnrg%? filnldr QRd Althe number
of metastases in the spleen, lungs, liver, kidney and lymph nodes (enumerated as discrete

foci) may be observed. Histological and immunohistochemical analysis reveal increased
necrosis and signs of apoptosis in tumors in treated animals. Large necrotic areas are seen
in tumor regions lacking neovascularization. Human or rabbit PHSCN and their derivatives
to which *'I is conjugated (either 1 or 2 I atoms per molecule of peptide) are effective
radiotherapeutics and are found to be at least two-fold more potent than the unconjugated
polypeptides. In contrast, treatment with control peptides fails to cause a significant change

in tumor size or metastasis.
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10 g.d. IP. Single netastatic cells and foci are
vi sual i zed and quantitated by fluorescence m croscopy
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tissue and quantitative colorinetric assay of the
detectable | abel. 4.4.13. Inhibition of Spontaneous
Metastasis In Vivo by PII SCN and Functional 15
Derivatives The rat syngeneic breast cancer system

enpl oyza4 WVAL3IBI 1.dwik Blun® CaAGHoBR TG ahad el unsor{ G4 dvdh et al .

I nt. Cancer, 1996, 67:423-429 Turmr cells,

exanpl Ehls finqg5gse ORIpRAERYAS Grenomaf thsgane @@&573% mouse
| pastleded, J Mol thee. My, chas- 89?@51S?§0ﬂa§ﬁ&1 @yﬁs&%@fn

rats. At the time of inoculation

o SABHE mipehy yhsHiateaus (g imasplation sdriniseed tnoiﬁ@mllpgenz@ G53BL/6 x
d DIRODS xc@ ®r illeﬁlbg&lemmg ce Tﬁ%@ggm%qnm?& R0 J&ed
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LARY,
( g@%&mélq %ggr n Vfgaﬁﬁ%% BIgl(lr)nn?rEg F?lmsm&ﬁlgﬁﬁ Xf"su\é]ﬁéﬁdgc{ &lis of about
rri)m%m hQ)-cellﬁnTrnmnsntéaegms 24&hauf ded 1mgtlara lboistdeldpgd indil a tumor of
sent
o f?lh glﬁé Eu%@allﬁr%]p oklg}atteh}gégﬁ)o@o ns gg’ Bﬁ{):ﬁédq gl"hze gesg?or{l;ﬁ)und 18
pacﬂm'mrsyeretdmdml}aﬁ)dll dnyshe nunber 25 of netastases in
| ungs, |jver dne and_| odes. .
( SR 27 Do SRR weieh b vt S fPur B S size. Typical
Hista veiphc @l unasded crmtmh’emﬁﬂeﬁte betdaycH af@enh jistdaticaies00-2500 mg.
| cr.e necro LS a ns of ptosis in t
S e B Al ne R15 8 S SerdRERadE Spmbaiaty ot Srgmpre
t Ujgﬂl)diphb@gl_llélg\lal‘é at Zgrlh%/ﬁg/nﬁ?\éﬁlp@ﬂdaﬁ bh a@tsllOl\;\lh is hlbbﬁh Hl %{]e-fiﬂts computed
ra it P thelr derivatives to | C
R R Pl fuggpr 976 tifios WE1ehk FUnyRlERs- &F Bponfitmed
pﬁmdpeﬁ)c adfiatyeihb &kt donghodiior AHnRITRAERIGH tW & SuRDEhs@hRays.
found to be at |east two-fold nore potent than the
unconj ugated pol ypeptides. In contrast, treatnent

Wi th copyi9l 31RSRPEWH S tink T arSinda CAYREY ﬁ;vgtﬂiafnh hstasis Model
Change INn tunor SIze or net astasls.

PCT/ USPo® aso3y 89H knawn imthe arg(Gorelgog? 9/.10 Vgt Chiped. dieswrd 980,
P h
l55-B4 Y 12%!42@%@ Oy hrdhirSs, i) ?D;gchgbé{? fogd, 9&90-2%&%] gal.

spont aneousl'y as carci noma o ung’in a
mlurggon Mtk -8 (1882); Tdmadgetet bl., JCHa: Clorvs Inst. 19829 69:975-980;

6;11 gﬁd%ﬁ LtJ tﬁnc%; ?W §§ %i 8%2:/ l}%@tsrﬁlgcggre le @7@% g%pei 2n 3

cut aneous Ion and 15" tes
S mmnt:bls bkdg é“nk}mmng:&‘? Bh/ cﬁ nxtrdeowﬁd ﬁn;ﬁdtntzrnooethrsrtumor produces

a C&t: S anl

f (L_')rlre%%ﬁab eieh eo xf e&h{h)ésﬁ]{n mes th T, the%mna?y tumor

| nmra m&-wtaalatu( eff@ctsmmi) Itrmattﬁrstrbe em&ﬂmil.befflmfmndy’f&yhé)lﬁetastatlc phase

nt e § fragnent, or imor sc as an
8% ﬁ% ?a%%é\be% ﬁ@gé]l | s of about

Slngle cell suspensions are prepared from solid tumors by treating minced tumor tissue with
a solution of 0.3% trypsin. Cells are washed 3 times with PBS (pH 7.4) and suspended in
PBS. Viability of the 3LL cells prepared in this way is generally about 95-99% (by trypan
blue dye exclusion). Viable tumor cells (3 x 10* - 5 x 10°) suspended in 0.05 ml PBS are
injected subcutaneously, either in the dorsal region or into one hind foot pad of C57BL/6

mice. Visible tumors appear after 3-4 days after dorsal sc injection of 10° cells. The day of
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0.5-2 x 106-cells. Treatnment begins 24 hours after
inplant or is delayed until a tunor of specified size
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test conmpound is 10 adm nistered ip daily for 11 days
Animal s are foll owed by wei ghing, pal pation, and
measurenent of tunor size. Typical tunor weight in
untreated control recipients on day 12 after im

| ol hfehi@icel a8d Qi ARMIs Gigastabﬂ_sylﬁdl fuidord e n@ﬁsusddrb\ylcmier every
tinme is 18 28 days. . A posit ontrol npound,. for

exemise TheyEropmbs sianraeicdp Lo dorgs Rigept eé&fi%wtlps% per week. In

dﬁ%ﬂgpeﬁ@a/cﬁmém%e ?épuﬁé%@eh\%@eﬂlﬁyto%nﬁﬁm%ﬁﬂnﬁ5 i ncl ude
mean ani nal m5| tunor size, tunor weight, survival

time. IF@KPQ?W’FSM@&M“& m@paﬁ@mqncof Aersp\ImgTS, Wiea timegs reach about
49@3@&3 tl%&e SheY Lu% rmoh@z%a Gflo b grwpsrrab gjhmgx%@méﬁ@ BRpletely

L Lew s Lung Carci nona:
Metciesd;aosi(2) shavd emrgerirhﬂ periggreghani sthmmor l@dmmtach Although tumors

3 . 3
o300 508y stinds el o el 150 B ar Qb g primery
1@18@>r thabcadMe 28elylrsmikiod weh high syrviviharglsvithouiMetah segrowth. After 21
1982) ; ..Tal mad al., J. Nat'|l. Canc. Inst.
1 %§ %%BQ %ggkmiﬁﬁﬁgﬁw g%t aI Br. J. Cancer 1977,
35: 78- I&ﬁlgs afEe&hoW‘d ead welgherdallﬁnﬁ'ﬁ?Bﬁkﬁl imBoein’sZoBition and the number
m \flgﬁlte ag’ﬁases 1HegorE%inélﬁ1 éi}aglkteése%tl tﬁ %t?s%% grg %I,ISO measured using a
pbﬁﬁc&ﬂz&@tet@bdope Edquipged WhﬂhragﬁlcroWetelﬁ—cSﬂﬁliﬁmg ot sr Lmﬂeﬁﬂjémagniﬁcation.
the_primary tunor 25.exerts an ast.at
o P i s A prob FTelsE Eiorosdbie B L bEay/ar of Figh
gﬁfgggtbs’;% |5r§30 @é‘&ﬁﬁle tﬁéﬁlall fb16:8e bE etadlaepdr IMNG, the megn ?umber of visible
I Ngl. e-ce pens) ons are rom
sBeiagates reﬁdfl%ltlalgﬁ%tbaf Be PERR RRECR] TRt (LS Lo g metastatic
S GloWii, s <§ss@le3:%ﬁeﬁ§ﬁ?§1‘n§b rp&eRlidrSofaP RIUAG SR Ring cdlis IQ’Fl%kur etal.,J
wth PBS (pH 7.4) and suspended in PBS. V'ablllt%/;So )
g O

tlﬁ@b Slin. Med.197HS8BAT-8)i Aen s foldeyving tugen aippition

|
e e
| mnﬁﬁirﬁdcmmimw} aﬂﬁn&ﬁ Inyin, reict e rgiven ltuﬁb ofi GHIgk1d (loelgde@myundme)
t hi nd. f d f Vi
¢ GRS a5 e A wtas 8 e R s S AR P SR
0fncdf6ratieh fsneadilied Gy Dfantnds IHNERA04/ 063213

PCT/U82003/03 t unor ear ance a di aneters
of et QTS NEA ocd oot o B U RGPy oAt TR bphgetr, mice

t \Afé rédsized Ao tWEALHRNLL) legs Glith UGS a@ raﬁlphmeﬁlaﬁa lpas&@sbabove the
peptide or derivative, per week. In another

e %e@dplﬁ@n?r G wice et ezt & ReBMTRER A BT BepE Entols.

M A P4tARon Jf13 18 AEfde MBS thidMObMHAGmbEEDESs foErdoWinQfte&fon
dorsal tunors, when tunors reach about 5 1500 mmB in

s Pybsequenicaetastasis BiaD ANt PesFtlnelicis b appstapa. strpspyor pirgqrgk PMice are
t WA 1054 gﬁ’mﬂ%f ﬁh}%ta’uon. Metastases are evaluated as described above.

Statistics: Values representing the incidence of metastases and their growth in the
lungs of tumor-bearing mice are not normally distributed. Therefore, non-parametric
statistics such as the Mann-Whitney U-Test may be used for analysis.

Study of this model by Gorelik et al. (1980, supra) showed that the size of the tumor cell

inoculum determined the extent of metastatic growth. The rate of metastasis in the lungs of
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excised; or (2) shamsurgery is perforned and the
tunor is left intact. Although tunors from 500-3000
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| argest size primary tunor that can be safely

resected with high survival and w thout |oca

regromh. After 21 days, all mce are sacrificed and

aut opsi ed. 10 Lungs are renoved and wei ghed. Lungs are

f op@sted MidBews Aiffer& ol I@imaa;ﬂﬁirrioheedﬁilng’ﬂﬁrfe "Rhﬁls il thé Bh&s of mice in

me tases is rec ed. ~The anet

B SE ey Bmarrgeﬁj h%aértﬁrle%idtrrs}r%l B{ 1ﬁr§8uroars of LL cells (1-5
SkQ0HISIEARE b9 @Mgﬁﬁ?l@m\%&tl hh@nuhisek 6f kRt eORhAoWeNEan that in
ocul ar under 8X nagnrfrcatron On the basis of the

r @ernpgated dimanrdiearng mice, theugh dassiolmee of netastasen wasdighipthan in the
M ‘ﬂbx&b%@ra%ﬁ cifdls. r@stu?gﬂz%ﬁ incb@poffoR 2k Hﬁaﬁk@oﬁlﬁ{gg#metastasw, no

vol uimre of netastases per lung, the nean nunb
v significant diffsroppesavqre fwad petwaen the brng%@f tpor-greispdaipe and
v gln%}%e%ntg%{c@(% @ﬁzﬁgf 1nocglaftédrv$1ﬁ1e1r06 gﬂ %élm gﬁ%ﬂi@ﬁ B?ﬁh%rs
ar to neasure incorpor
1 28idudgddoliawing inaﬂgatml off $0°(tTinakagtls éltamatlcally 3cceleragsl metastatic
I

st Pibse 306G MY s LA nleR ah b Boh R

i mtngors. hTahepﬁpmalmmem nBacoéletatiornot- mtm grofretn Ehlloiwing rseistion of local
tcl.ldﬂxg(%rs eeg%reegea? Lt egb 8%’)%@/ or e am e, Seﬁgj %?Pa%%{lgy I ag@{,’kS) These
| obgsvationd lapd mqrmsmmne fcrrelrmareghoan df peticnth @dlp uadwiigcacancer surgery.
degree of 1251dWrd incorporation is neasured using a
gamma counter. In mce with footpad tunors, when
tunors reach about 8-10 nmin dianeter, mce are

randomi into two qroups: (1) legs wth tunprs are
put at L 15 Ganoartiondigdihe st tn B0 brbstafe Bateet o

(2) m Tﬁesélﬁaﬁl He%fneﬂﬁt @EdncadiraionsTREb Rl @éjdétéi'ﬁﬁ’fe'alaqggol M8is assay
control s. utation of a tunor-free

tuSrPo%unBéaé?mﬁ b iQdogical apflyitin Biiptle L¢P celhareéraw%%ﬂr@mmf

NMelcas4tds wdih uryra&,lh Nfe %a@@eﬁ%@re&o %é te%a gcoﬁ%eﬁteﬁ%h@ aéﬁcﬁrd are
stress or surgery) Mce are days af

anfrisdand e sugpResict ia agitatedaps &G £9r Gdrow d8e edls @rd m@ered supernatant
QQ)\ﬁ%ted Iy A fibd & thé/ oH&sS i at%a QpLd ﬁ‘rgest(gﬁsﬂegﬁc 'fl-fﬁﬂﬁ?eptawdm is

met ast ases and their gro In the lungs o

t @rldﬂd Plowed tagpind ﬁoelalowébmeecrm setibd of veisk stepsp (fihe dppropriate HRP
TRRLGL

R PP A B SR U
t dastigpodel by CGorelik et al. (1980, supra) showed that
the size of the tunmor cell inoculum determ ned the
extent of netastatic growmh. The rate of netastasis in

t he | u#dd 6 umbEMDRARHCEIE BT SERTPHaIFROGEN A3552895

oper at mce was differ [ om pr.i mpr ear i
e HieBofs FRRq oy BT hel k3% Rl R R PR e
t lHﬂﬁfE(E‘&idlahﬂ&ﬂBiomguﬂBﬁafeyuhhﬁe&@ﬂeﬁhgmm MR00 ednyiingl2%a®BS. The

Offol ow1ng cFay, 330(‘01 ceﬁs are plated in each well of a gelatin-coated 96-well plate. The

cells are allowed to adhere and spread for 4-6 hours, at which time the medium is replaced
with fresh medium containing 2% FBS, 1 ng/ml. FGF-2, and varying concentrations of
specific test compounds. Cells are then cultured for an additional 48 hours, and relative cell

numbers in each well are determined using the Cell Titer Aqueous Cell Proliferation Assay
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x 106) followed by surgical renoval, the nunber of
net ast ases was | ower than that in nonoperated

wo cove2enri ng m ce, though the vol unme of net aBCEHESR03/037895
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was hi gher than in the 5 nonoperated controls. Using
1251 dUrd incorporation as a nmeasure of |ung
nmetastasis, no significant differences were found
between the lungs of tunor-excised mce and

t e S AT 1Esulli vl bObh BT &at Yanibe @6#babEE aWtainbard @6mpPduad. This
cells. Anputation of, tunors Eroduced follown

i Weaarsay r}@hreéﬁctabslogﬁ#@nwp Pkthgpentide deaatiyes against their target
agggl erated nmetastatic growh. These results were in
accord with the survival of mce after excision of

| ocal 10 tunors. The phenonenon of accel eration of

nmetastatic growh fol h S . | tunors
had been repeatedly olkl)g\g?nﬁo R dnil llémﬁ@ee U S

Pat ent Fdvo dodss 638piIRER, 4, Brrad 40 1ODHe biodistrbngorhande 0, 50, 100, and

ns for. the_ prognosis, of pat.ient
Lt SRd Limtghipn)] 28 Moot wf S it Bt CALEA G oL Tenoma
vvcélia) bHifS (260380 ain€) €8BI mice! e loWBR SRd ﬁgﬁbsb&)s@gae bfﬁeqmdes

concentrations_of glgpt ide to determ ne an

Thqeée%isfgv angl gecgnds g dlbis @ossibladnt th dasags b geride dervative 1o be

agdstell infaY be Blokifteh Yase®Pbll re ifihilreRltEohidpYESt €d by bri ef
i ncubation with trypsin, the peptide derivative to be

t est ed(qrew@pwmw awalabfd@ﬁ@aﬁd@néﬁ will baraerdficed gftenehours after
S HSRENS 0TI sheREIpLAIEBY Blmdts fhdoPdicdl lﬂ@PJoﬁnt Tha h@%s (ﬁleoretlcal

are pelleted, supernatant 20 aspirated added and

t rav gmupsewal then beapmavasdmgd mde@ctl‘flmmqt@@s h es)
HPR- St @'g&ﬁ Ggllnﬂla s&n?ﬁ%gxg% alﬁhlhﬁ)ﬁg%% Wi e fcu?ésjchgﬁ\feg and

by a s series o st eps e appropriate H
s urhaged fgasmizsscintigaphyg ﬁdlouxslaﬁpr infsctirenved| Sivadiolabelbd peptifie

nevl e the reaction. 25
pA eﬁé’ﬁ&éﬁ% %}% q'h]Ja E%?Iréstl EC) Proliferation
Assay. The assay is carr| ed out in a 96 well assay and
takes place for 48 hours 4%M (Cascade
Bi ol ogi cal s) are culturetd™ 0 cont ai ni ng
2% FBS‘ZSIT:hfeledfpabtide\ak 0dpsd dyternBnEY themhbdhodofsepliaied 17 will be
each el ati n-copat ed at e
cBpfee f‘éta |VF18 B T amgémgﬁa&%%ﬁ'ﬁ@a]aﬁ ory. “g‘“ﬁ%{ﬁ?@ per time
aboinkrivitibetanBdhetib@l die GrhadBdias0.5 &Pl ROA 4306 W 241h faﬁ@sm which will

nmedi um ¢ ntalnln 2% FBS, 1 ng/ nL FG-- r|n
CBFHEBHTS B6 PaFRs! Gfne Tot R AP S SPEAb R GHI Pepii o Jitufold

t BRIbr Gidekd Ny BIhelcBLinjadtetih theOHTBlabdt feptisto d@ﬁigndﬁﬁ{e%hi\(f@lency of
cell nunbers in each well are determ ned using the

cépth sigcissr Aqueous Cell Proliferati on Assay 55 WO
2004/ 063213 PCT/ US2003/ 037895 (Pronmega). The result

will be an | G50 that cagRRe.apRRf BRAMeBodd andard
compound. This is an asSay that refrects pbiol ogical

f unct i oanesl mathodpeinelawiladuqlogthayebees gaplystesqribed i the art
t @agrﬁ}rook, et al., Molecular Cloning: A Laboratory Manual, 2nd (or later) Edition, Cold

Spring Harbor Press, Cold Spring Harbor, NY, 1989; Ausube et al., Current Protocols in

Molecular Biology, Vol. 2, Wiley-Interscience, New York, (current edition); Kriegler, Gene
Transfer and Expression: A Laboratory Manual (1990); Glover, DM, editor, DNA Cloning:
A Practical Approach, vol. 1 & 11, IRL Press, 1985; Alberts et al., Molecular Biology of the

Cell, 2nd (or later) Ed., Garland Publishing, Inc., New York, NY (1989); Watson et al.,
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cells. 5 4.4.17 Dosi ng Range and Ki netics Four doses
of peptide (2, 4, 8 and 10 G for biodistribution and

wa 0456321300, and 200 G for Gamma sci nti gr apPgi/Us203/037895
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injected via tail vein into tunor (B 1 6F 10 nel anoma
cells) bearing (200-300 mB) C57B1/6 mice. The | owest

and hi ghest dosages of peptides are tested first and
second. Thus, it is possible that the dosage of
p@@&dnﬂﬁzadﬁDMdﬁlﬂd\(Gr Ta@r)., StRnfifRSA®EridiRB IR, médﬂ\fdﬂ%d%z and

based on_the initjal results optain Grou
ﬁél? r§7Hein{es AhkTeEs %@@y}aﬂﬂr I (L W?wo’é@ Céege% Enginegring, 2nd

af(&%er? ERQULNedft) 6f CalFSiaTFesd Eemkele%5 tal @vghed

peptides. Tunors (theoretical high counts) and hearts

(t heor Erlpwsatheryispindisated.<f pagiicular pipdyic prid peshenve & infrered to

r @anﬂ@ggseyéower%% bRtitufiSH RiBnie ¢ géﬂe%@@waxn

ani ma dose ninmal s are anestheti z I maged

( sehstimtions) pd agompigientarhigegrencef Tl teinpj lwtenccmldoﬁs syB&lymous with

T apalgAu@ﬁsﬁ&d p@ﬁﬁﬁtg&dfé\iooﬁp aedae%e%e easab:?qo‘fe{lﬁl%e%gﬁﬁﬁgqnolecule

on these resu
| abetlbes plsgeniedeofany af ‘dhg@e:udmsem wilgmicbytldehmdlfettm,obqoﬂ‘valents

S ﬁ%%ep? x41a1%e&' ore 1%.1 1¥ gggwg %dze I’ITIESL%C?GFIT% z%c)u?s rt%teéa/ mul.hce:re asg(élpbases

t fbg or lpxse péllrSV(b}b)l Thﬁse arestirtvets deadedafinen ngragpe cr adsly&rﬁaﬂnde gel
d 48 h

aslberiest AL, Prmimte PreSiGrd ety My sredetprmied py foe wer or

upltdikéd. &Rﬂotpﬁmzb dhestaadd & mdéufadhndss iffidledaltex@bs) ovak lenfpi

co-injec | abel.ed tlde

G CHBITEE PPN PSR Brey P Bh Rt dem BECH, fom sequencing
Rﬁ@ﬂfﬁiésﬁﬂl@ﬁvﬂ\ﬁn&/ﬁ&lﬂ eclpercesTRised ot bedsg Afcleiddcartish@hce or from
bi ol 0 have heen anply described in the art

(B‘élﬂﬁg MNQECIGFCAUNGET- ecul ar Cl oni ng: A Laboratory

Manual Spe%ﬂﬁalgo DN@hl%IeLul@érﬁ:b(ﬁﬁ‘g th&ahnsho mrsb@&n@@d'olﬁ%pondmg to
Press, Cold ri n%eHar bor, 1989; Ausube et al

Cillemehlidepreigersios e presgnt W@t&m afracyeYasgyts thyesiof, cgn be synthesized
Vo, eé-poinfEase bm%act{ﬂ%\ﬁpdﬁme f&@&zﬁﬁﬁ& B I’ét@xﬁ)No 4,683,202)

Kriegler, Cene ransf er pression: A Laborat ory
Naﬁaapm(@g derjved @e@@@#encmth@umemdlscm @irgini Bhese c]ANA sequences

%‘F&%ﬁ@é&s@&ﬁﬁ&ﬁ%’ aee\élg%lg(r)chl 8 Aé{ggl)ﬁ%‘@?p%%&%&eﬁ?ﬁégc}] gle resulting
( ®¢0t¢rata1eb9 used to diGst tha mhthiRgls lof Shifwsipn dotypeptiddemity & gomenhiyr

(05 W0RRR B 1Blrcen SR LRANDCHIED cons

The term “nucleic acid” as used herein is intended to include such fragments or

equivalents. The nucleic acid sequences of this invention can be DNA or RNA.
Prokaryotic or eukaryotic host cells transformed or transfected to express the multimers are
within the scope of the invention. For example, the peptide multimer may be expressed in
bacterial cells such as E. coli, insect cells (baculovirus), yeast, or mammalian cells such as
Chinese hamster ovary cells (CHO) or human cells (which are preferred for human
therapeutic use of the transfected cells). Other suitable host are known to those skilled in
the art. Expression in eukaryotic cells leads to partial or complete glycosylation and/or
formation of relevant inter- or intra-chain disulfide bonds of the recombinant polypeptide.

Examples of vectors for expression in yeast S. cerevisiae include pYepSecl (Baldari et al.,
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Reconbi nant DNA, 2nd (or later) Ed., Scientific
Ameri can Books, New York, 1992; and dd et al.,
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Genetic Engineering, 2nd (or later) Ed., University
of California Press, Berkeley, CA (1981)). Unless

ot herwi se indicated, a particular nucleic acid
sequence is intended to 5 enconpasses conservative

S iRyt EAMBO .0B: 22@&343%1%5 hanpal: 4e1932 ceaageewasppmrqschuuz
subst I tutions compl ement ary sgquence The te

" fh B8 Getedb 1ild- 139 arinoins (POEEPeen HETRPHRERT: SBniDgo, Calif).

aBchl(ﬁllﬂumfe%in@gzaﬂéblé ﬂ)‘f 'ek’&@ssﬁm Q?ﬁ%ten@ if %téﬁ‘lﬁ?e@weﬁs (ST cells)
mRNA npl ecul e, as wel as a fragnent of any hese

s inshidathe phc seticy 69mish etmh 183, Mad Fbﬁtq%éﬂlSéadﬁ@)@éme@VL series
ggﬁ{ﬁﬁl‘aﬁv & X R\ sHoNpE,13D) B0kl i@j Behly, cé'szc{%ﬁ @Iluz?[ga Ql198€ Celt

are stated eltfer as | obases
padi E-{Bpye Wmsgomnmtleawﬂmu@sved@maa@@DM &Mwé@ctaéesupm for

O’Erarfé‘%’ek&’ Qﬁaﬁliﬁg%n%%gl%glon ﬁln%%] L hRRR L ES\INﬁlle( (Eﬁg’%%hﬁ%%%me CHO)

nces which are eterm
usdls agrusedwith V@h&dsucﬁ’laspMiTQP@ (Keifingn gitadt w7aEMBO J. 6:187-195)

mi;or n%we amppﬁca%on/ex Tes 1%91 %ll rtn maglanl%}ls ofhe‘rﬁSd mg%&gla cell line (a

amno residues rotein siz
egmtaltmneeajnmetam %mﬂ systemgaegareilailafyom Ceileoh Ltd.

presunptive am .aci d sequences hased agn the c
Do o Gt ah iRl S s MG <Cr oty g A it sgauences
S efjplencemdardigatidn amd lrdsytic tibiNfschiipes whih aenedtlimigrstdod in the art.

am no acid.se nce corres di.n t.he tide )
o a iR D& bt oo B Al oGRS e pleRred:eilored
t By 1RQ{gate€ aIthb rEVIREIRAS THE @prseqﬁéaﬁemlhlmhaslea \féb@tsl’are
reaction (PCR) see for exanp S Patent

4 2yalablo from a Iwbﬁ@o (SOPTGES: sBaalétrqne @%Ft?rﬁ @%@&HW@G@? arg jggperally

PR b 2 FHila6Ik ORRE JRBhRI Whichld16 884 FEMNKe HAKIUAME SSudilesAn
then be assenbled into a eukaryotic or g}rlokar yotic

espsaadiopnFerdbe prtingrticadig seausnre, iniigp] corsipeionanay bseand usually is,
ua%ﬁé&f%tﬁ@v% Q@pﬁbgﬁ'falﬂses% ipsen@ds fioaqecﬁwﬁlosn By DR G es.
or |tsfra rren rivative

appropriate host

C éﬂowgver;f@pe g apgyprecedOBsdpseCHG msslbb to Tywehesiae the'epiie isetiec
agé enc@g’n Wag gtaﬁﬁ‘igl rc g'r ﬂhé 1ﬂdWl fjl%gzleto dé &ﬁvgﬁgs SHE tén‘ure ene

nents or ents. e nuc elc a sequenc
ﬁeq.ubnos forrgemgstof smeab&riemh IgA S60-1600bp Ray By rkisargdotyi sczntbcsmng

e%ﬁ&%&’u‘& ﬂg}ﬁ%ﬁgt co%l IlénetnE ?&‘81 \l&%{lﬂﬁéjont‘&% gnd%ﬁﬁﬁge' %ﬁgﬁésganded

express rs are e sco
i noevtilapping 5omoas<mmpg DNAtﬁobfnme irithe pmls@nﬂefthﬁﬂgoxmbonucleotide

e)ﬁnhosp etg% Iu (_1)% app aCtaj%ﬁ hasebéas usea Isuc&ﬂs&ﬂ@y 1nEfr§1 8%1}8 Sc’c1Sc>l1} é)ﬁ several
C@em:e sEkvamst @lendey Sase_y fcmekairsplé (Ed@) Notrura 19810 282736 Nambalr etal.,
ich r oy h n u use of the
{ PrEeaB LB T ek PP T PERERE U o Rroun <o
t h IOIS e isﬁmgdue dhgdihucl3&1deb‘l Bre @fetparelEbp BitiEes t}@rphbsphemkaém@éthdd as
S s.to [t et e CcOosS

c RereBPed TR T i R aous B PRSP HAY mdios 48 CHertge by
dipsatlchiel® cbon@enafot D&:. 1951001 3N kndOahiyREAtel &€ J. Am. Chem. Soc.

1981, 103:3185 and can be prepared using commercially available automated

oligonucleotide synthesizers. Kinase treatment of single strands prior to annealing or for

labeling is achieved using well-known methods.
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Exanpl es of vectors for expression in yeast S.
cerevisiae include pYepSecl (Baldari et al., 57 WO

wQOd40633213 PCT/ US2003/ 037895 1987, EMBO J. PCT/US2003/037895
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6:229-234), pMra (Kurjan et al. 1982 Cell 30:933-943),

pJRY88 (Schultz et al., 1987, Gene 54:113-123), and

PYES2 (Invitrogen Corporation, San Diego, Calif.).

Bacul ovirus vectors avail able for expression of

pr ot ei Oceithe doelpbhdrRbiitRs®siredRbloss ddthudavafdtls dhey can be excised

i nclude the pAc_series (Sm th et.al.,6 1983, Ml . Cel

Bineﬂ ligatpd p3i5g stondary) regirtionad Higgtioagrqogdures. (SitgsRecfe @NA cleavage
ajs: perfgﬂ-r%%%g \éht'fr% ﬁgythg- Zlﬁtagﬂa re?s%)otl éé)r)énz%) et Sonditions

(d are use

uznman
cwhjch atetgeasraliy mﬁle@twﬁ mvfé@ ﬁ@ra@d ﬂ@ netionlas of mhiphfagrespegified by the

S I I
R ot 205 TR FLARIL NP BSE SR oy S
anla]seRtooiuct Qatelegt Ifrdsmwdcﬂnzeassmmm@ﬂ(emmf/qdﬁmgmen@ imay be

1%?61‘?1% )? ?dll}fﬁcg&gh?lélg éa%)r a%ar(?sr o1 &%%Itrg%hores S usmg.fﬁnda]{%gchmques

rm@emsral deedriptibn n%lz(easeﬁa@at@m {sdoonden derit Hetyaob (1980) 65 499-560.

CORK B SR bl S i P e bR f b boauenco o
d esieraclvaaianis biyhan dreao bé protiuced qeeembimsntlye r‘mxlewﬁutswm dehcle

Iu 18 ﬁ%‘f 2%%&? ?frlf?ﬁsﬁt rolgg ESIYS glﬁlatglg‘f: h{] b%‘y lln(sjle\Sﬁs!?l}%g)r gl%%%tutlons of clusters of
S BAEdS BICRBstin@fons yHirkpdsbaz el Md)dlﬂ@aﬁu@d ofalid TS A sedu@nce are created by

cl eayed, tail ored, ate t.he

o 85-figgted Wwwswa@g% 3%&%%@0%@? Bdsreagepts are
1503M8iclaBh henilble (T Aled i ENu&bic S0ME RES 19830k B48T€6500 and Adelman
vectors and control s stens are.g?neragwﬁwafound on

aveil) AP 98R 25 183 19\38ct B solated QN4 psgangly pstpgiion gpd/Rr

ogedugﬁxﬁ @91 HRIERSxy MiclBAMShEHEd bOngdtOProk. W‘atpﬁE&d B&nUSA 1977,
cod Iﬂ&9 glence initial construction

udfrat rtherdepgiibed by Messing; ef ey Vugfeic Ifi’é“%/tﬁﬁﬁ a{m 8%389 or by the
S%H%ﬁ%?ﬁ/[a&{uﬁ@ Lﬁ%ﬂp EnpReMorONA |1 braries.

However, once e sequence Is disclosed it is possible
to sy nVheei EHAtch@ermtrpdt@e@mﬁemmmghaquwa cenvghtignel techniques
S t] t
T%lzghen?gmﬁﬁjgmoéﬂg g é)g gzielérql{élg orlﬁéJ QA gi%{:l gﬁlogef)fi%? d'e}\(t?a?l-medlated
| &ngslﬂsctloe, lipofect@) eﬂ_ﬂ@mopgratmy S(uGa‘q}q: pthodgifobiransforming host cells

.zin ndi vi dual over | I .

oF BT ARt B A Ror R A RP BB CRRF, B brossion
n @m‘tm,rd mptpollygc q:lmgm% 1mtrn@mélt\w« tmmwtmnaﬁ the irarpotthlegroup and the
pres deox u hos
e AT B the R STRER” DE0 o bt bR BERELSRD subsequent
c wﬁaﬂmaﬁomjf tiodf fusiew proédin. 22yoigelNes eratvmmﬁ»much eltpaerge end their

See, f.ar ex 981,, 292: 756: Nanb
SSpptifion S EResnd g oioh Sag BRI SO g ol o

Chem 1984, 259:6311. Synthetic oligonucleotides are
prepared by either the phosphotriester_ nethod as
descri bed by references 4¢ed utie Usese

phosphgf 20b:dhdce withtihoslvasion @S%fipb@ll dfthe invention and/or a

pharmaceutical composition thereof is administered to a patient, preferably a human,

suffering from cancer or form a disease characterized by angiogenesis. The compounds of
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Beaucage et al., Tetrahedron Lett. 1981, 22:1859; and
Matteucci et al., J. Ana. Chem Soc. 30 1981, 103:3185
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aut omated ol i gonucl eoti de synt hesi zers. Kinase

treatnment of single strands prior to annealing or for
| abel ing is achi eved using well-known nethods. 58 WO
2004/ 063213 PCT/ US2003/ 037895 Once the conponents of

A6 i1HERidneda Ve paBhSee@ic@l ddMpRsiB¥R thabdfSnaytl @¥e B @reg’c%r prevent
exci sed and |igated using standard restriction and

IW@aﬁK@hmbﬁﬁ@é@IW§§me|te specific DNA cleavage is
perfor rale , LBt gneﬁd%ﬂﬂam@n&eu fufl ‘\%ﬁéf&ﬁﬁl&' #doli@ fumor,

enzyne hzynes) under conditions
g@nledlag Ibyt noh Herted ooekrdinpndsef ﬁﬁetlungabréaqt,marwa&wm@m pangreas,

| SDyAEE, BREENLLER B, by RaIRMLARLITSLagh, HRSS

aval’l abf tionh enzyne
I\Imﬂoﬁﬁgiuan Yidngi, bladdtt& pr@rtnatﬁb uthyro@ts@,iaogus ¢eﬂl odl&saormast
aration the cl eav

Siq%e ¢ 5% S, S alllc 1& arcinomas, 1m g omasgr?le a; eul.y gPistomas sarcomas
pErPOPHEE Y SHOT YA FY T A e GEer o> ag ‘1?8’3% o0
e(efgc,tanglpmdscmmsschuﬁrmgmshm)u aDﬁiedse cllmnaompmlesd by uéhdgsmé kAgiogenesis

des n of.s a ns i nd.in
N e e S N R
ﬁmgllﬂ@dﬁu&{secdmﬂ graf nedVascathieiofdeidyed %uﬁclf’ﬁe@lrl]ﬁgI diabetic
codi n ce.to 10 generate varjants, i ese . are,
IR B‘ryo%?églateii E@B‘iﬁﬁ' d%%‘ﬂ’ﬂafflon BRRCRURRS, Bypg, Remopiilc jgints,
Sth@ﬂhﬂoﬂ%&tﬂhﬁ@ édMiophftSeit, eBwasciidt SR04, GoslBid frRfSes, Osier
insertions or substitutions of clusters of bases or

s 58t PUEIOBK PSSR, RYISEipEuWonyy Fitroleatat fiyarlags. pgrgeium,

DhiforSRAYE HaBhch V@sﬁﬁﬁ‘ita%ﬂe%ﬁs &:hfa?néiﬂvﬁs‘%ﬁlﬁﬁi-ﬁtlon parasitic diseases,
nut agenesi s, a wel | -known techni que for which

phpestonhy follewingesysr mhibition of Sasiopith magulaidegenesition (including

(‘g&h IW%JE arﬁtdry”‘%ge), M’éﬁlln%ﬁ aﬁﬁhgsc‘arﬂ%teoa]rﬁ@l%s 10: 6487- 6500
del man 83, 2:183- 193)) The

| s oI atfé]do Wmlﬁataha‘ﬁ dedbiﬂr trefﬁtngladﬁlatl@m hayiely odtisease or condition

;%g%h%ﬁﬁ? H¥% &e'é‘l? ddé g&%u %ﬁé;&ﬂ 61_9%61@ 4%%11 pﬁ@fﬂ? E&mmlstenng

d@sther subgdt whmlmtw@ly effbctak amoNut@If ecempwind sf ﬁe svedt@Bland/or a

agnglaciegﬁca?gont'lpao%hvnnﬁ{epe%g d%'&h 1 gfng{hﬂ?sr p%? éltﬂhas a tumor, and

can GHaE
n’argt@en@ns mlebilnsn wisaltsdo redectionan size dregrbwmthgate sf th Qinsarelb destruction

as ciu h te r calcium chloride
8f-t§? é‘ﬁoﬁn%%?er%ﬁy % et fj‘gﬂ Mhedi ated transfection,
| i pof eOthesxam@les ef digdasen pocaklitions a@inst @hbl@thmabchxedﬁeﬂﬁda]s may be
host cel be f d i n _Sanpr ook

transfornj

BB T m gk afovih B gy BlimiA PSR Romma, fankor imvasion,
_E‘ihlatiaetgﬁé &ggromﬁﬁ'ﬁfrﬁor nastdgfagﬁsﬂ?ﬁnygrr]ﬂ lﬁjpablaax agerdtlefsisSmyocardial
I nt roduce at t unction o the reporter rou an .

t PReiogengsiaPosh PB‘F"é’P Angieplashapserlardptinggis: ﬁ"“&tf‘g*t %@%%ﬂ&%owmg
p{fé%hﬁhﬂrzfuhﬁmfdsﬂﬂarr g@ﬁplreﬁtﬁfosﬁ,rc@kﬂha@%ﬁﬁé’ddﬁﬂahn%nt dep venous
purlflcatlon of .the fusion %roteln Proteol ytic

eﬂmwf iseheqyic mb pl&qggg@ma tangiseipgia, pyogenic granuloma, corneal

disease, rubeosis, neovascular glaucoma, diabetic and other retinopathy, retrolental
fibroplasias, diabetic neovascularization, macular degeneration, endometriosis, arthritis,
fibrosis associated with a chronic inflammatory condition, traumatic spinal cord injury

including ischemia, scarring or fibrosis, lung fibrosis, chemotherapy-induced fibrosis;
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recogni ti on sequences include Factor Xa, thronmbin and
ent er oki nase. 4.6 Therapeutic Uses In accordance with

w0 b@4iosB2ent i on, a compound of the invention aneDUSHOBWB7895
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phar maceuti cal conposition thereof is admnistered to
a patient, preferably a human, suffering from cancer
or forma disease characterized by angi ogenesis. The
compounds of 59 WO 2004/063213 PCT/ US2003/ 037895 the

| ROERY heAlin@ Rl QarrH3ah A EERME] feplic ©1661H) @Vohé BAGuENRIERS or a
may be used to treat or prevent. _cancer or undesi r ed

aﬁ%jP@@@fé@%‘C% loggsiegie-dicaiopoiedis prlption, menyigatiops pregnancy or

V et Aloh 288cihHIWith pRhERIAR] Yavados & With éﬂgmgénem
including but not limted to, carcinonas the 1 ung,

br east A pesferrag dissassrpg epnditinarie b@ﬁ@ated by th%lﬂamﬁ methods are tumor
gﬁg@ﬁ] Hi
Bt 91'}%‘131{)% ?n%gtg?t%%lgx iﬁﬁﬁlguelﬁg}' 15}51 A IT%E ﬁ?}?ﬂun lés%% uc&})’ram tumors
b h@dd@crcytomomapbst@ astrogptayiad gh@lﬂim ghqb@stonmamdtifwnas pilocytic
' nel an
?%ﬁ%@ﬁlﬁ% 10 ogﬁpg%{%#%%&g& 0 gﬁb@g%ng%al glanecl célﬂ%%bcytoma,
alﬁgnm pstenEsmacdrondoaysia amnﬁtm)l) .prcb?ﬂbpim:ﬁe _astrocytoma
a r()ego%%]il(ﬁ?glzed b apﬂgh ﬁ{gﬁ?@n roggorg gg@g’lt gl‘g‘lomla ana;l)'ias%c ependymoma
antyeopapHlatyespesdysnona; m&;epcmiﬁnmu& miéll o1ijoh Dot bme aisd malignant
neal %af t neovascul ari zation, del ayed wound
aa@o @betic retinopathy, age related nacul ar
degeneTiad 4bote methadsthat éll@ﬂ& usEldBreat TR [disedses §uoh A &ndometriosis
rhe toi d aﬂhhrltls ertrophlc sgars, neovascy ar
o PEL RO BTS2l ionuisdagted Withy g s afprggrative
PIRbERSESEnop U IROVASculL 288 W1 AePmadubl 1O cBBhAbn, retmopathy of
fibroplasia, pterygium sclerodermn, trachons,
V HSEGRED. 56 HE SPOFRMORIAN xrete b eSioR 7 at | on
par asi firhefl '1§€&§ﬁ§emb%ﬁlnt%ﬁeédnﬁﬁﬁﬁﬁ‘s Jr @le! iRVNAGH SV @ Ph¥maceutical
i nhibition of hair growth, macul ar degeneration
( eorepasiiongthersef are adminigicaedde ¢ PReHS Preferally e as a preventative
aHeQ§u'ré A%ﬁ riged (ﬁ&%gets '8{& Hltséraers éth é?:téfﬁ&{ @};'ﬂd@&ﬁa‘a afl 1ggen631s
or treating patient having a ‘di sease 0
C mmdmg@nnceas”él@m the e@tnmmﬂ\s Qfﬁbbelsvmdn el/¢r piragrageuitiond,
i ri .
¢ R bR o Pohy 6 Bl BRARTEL bR BB B Moy bhing o
c predopesdtianffor hdisdasp/anatacerizealiy/updesire® ﬁhgnt@nmsc dutordamily, the
¢ gg'fgg%tn}lé é)nla/or gﬁ%}%ﬁ eutlceg é;én 0 ?f)%?sl(ﬁ } ng% %hrnéa € used fﬁr tthe
r pchwedtionof | ome discase qrrd1sgrd(emﬂ1ﬂ doactwrentﬂy ﬂrdfaﬁng ainwlier ¢¢. g., preventing
de UCH,I. of the tunmor. Preferably, the subject is
ﬁ% hﬂoﬁtrﬁ%t? NZSPUKY es of di seases or conditions
_ag ai nsThanitalilityhd tielzom@ourelts bote mvamiohand/ef ﬁlﬁ@rhitdé&tmal
: g%ﬁ%ﬁﬁ’gs {hﬁ ¥11’1 8f\ilwgh(a‘ %Eevgnﬁc'n%l Vallel}S ISCQSCS or (ﬂSOl’dGI’S uc% as cancer

may be assayed by methods described herein and in the art. Accordingly, it is well with the

capability of those of skill in the art to assay and use the compounds of the invention and/or

pharmaceutical compositions thereof to treat or prevent diseases or disorders such as cancer.

4.7 Diagnostic Uses and Methods
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25 nmetastasis or growth of tunor netastases; benign
hyper pl asi a; at heroscl erosi s, nyocardi al angi ogenesi s;

w@omu/kRi3 oon angi opl asty vascul ar restinosi s, PCT/US2003/037895
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neoi ntima formation followi ng vascular traunma
vascul ar graft restinosis, coronary collatera
formation, deep venous thronbosis, ischemc |linb

angi ogenesi s; tel angi ectasi a, pyogeni c granul omg,

c or neal codlp&Raseihe iR ahd/on e PhABEtEuEal gdlﬂpusma thereof is

etic and ot her retinopath trol ent.a
%waﬁltea%dl tga Pattﬁ“&@éﬁtf‘?f%bl-‘ﬁég &b i %ﬁlﬁ&%ﬁl% y eﬁ%?&lﬁ? gpount to detect
d 8ORNReE AtiiseRe siRAAOIBld 1isRRIiS Sectioh Bl6iabbe. Fufthé:ir &%hpounds of the
assocliated with a chronic inflamuatory condi ti on,

t FaEeniapd/epRhaEmacewical qorppapifions; thgpafanay he pactie flptgct or image
S@RESEYS B difidnl Eégééﬁ’tecfl k)vg gmﬁés}?é@é'lﬁm V\ga’uon(j 1nva51on orsprohferatlon

chenot her apy- i nduced rosi s;
PerhastoeistR 2898 inweeiivg SHe adngmewmg tg @élﬂl?J fscﬁ @n diagnostically

f Eﬁé ‘ﬁ% ollf 8#@1 & 1?& g’fth@ln@&ﬂl% faﬁ(g&t ;Jhgrmelf:@l!ltf?:hfj&mpggmon
& I soraer O ogeneslt s, Renato ol esl

oth@teafl on, nenst ruatl on, pr egnancy or placentation

g?} ; IO g ég%rggou%st %tﬁeqayggg egl%& I%§ g 2 eolg%é %ﬁg ?a%al%{l a%M lSsted fgr example, to

t deadteell mjgratioa, @l‘lmmnnmlub@bﬂ paclderhtiond rTh5 dg;ponmdn, of a compound of

' \éﬁ%\fegpo ﬁ!urlné 81&(? %ﬁa 1|1]1t1}ng %%atlygag Lflolf(l)g}e 6"8 ro]¥ z%zﬁévo by using an
angpb@ktd methat to detyttohmlabejl Didghassicatydabetfdi Oﬁhllpalﬁ‘td@ Ry be utilized

)Té’ln{’%f’f @g {img‘@ﬁ‘? I&ngl%t L% @ﬁ ta%lﬁet, &mﬂ !(-):(‘Z:Irl megap{:yuc foci or for other

aspeOeHih SPevalubfiddis) Fbr&ﬁa/gnaﬁicra@pﬁdaﬁﬂiﬁ, c@IBuBdsa Yid iivention may

ast rotolasmc astrocytoma o
oP}CEﬂaéwﬂaﬁrﬁ@F%mﬂ eSpPtaE Ve PPy 8bibfethe art
ependynmirm detddtRdRof ik ldbeRA OEYF A ay b aBB6XRBARI by #oving a
ependynmoma, subependynoma, m xed. ol i goastrocytona and

18%1%4% spegjpep Sfa@tar%bwm exappging BV anifresopy §ndps gppropriate

al.eftitRRs oREct @e IaB@latThHieQ{f loREn §§@§/ﬁ§re§&i%e?&1ve that any of a
endonetri osi s and pa at h ogeni C ocul ar

naedeastiey aF histetosisal metberdsi(snch @s spining peceduresi ganebegnodified in order

p@(p?{ch{e@gg{c rFsztu%t% i ¢ retinopathy, neovascul ar
age-rel ate macul ar degeneration, retinopathy of 15

pr emat Beridiagnossic ¢kvieo redioimaging, theyteretof detectiontiistramentaivailable is a
t
5 LR ENAOPL By 81 S SERRALENLS, GO iy

t mdarcha$ detecebledhyiamiagticelae dlstrumalt phut geeertl, apyr @heentibhaj neethod for
glliiggag i'Zln%%la%n@Jtlg grrgzy r?gséa(r:lﬁ)g rugfg eétilrlrl agceca arllcrcl,s\xtnt t 1rs In?vgntlon Another
alfagptom dresesting a fadiohuddide foréanee diagnisis $s thnthts mmh;ﬁ@bmldﬁg afough so

¢ R B L R R PR S s T 08 ot el B, bt shor
t endughad thefﬁeldﬁéﬁbumﬂradlaum eﬂhsﬁ@shhm&iﬁnfddr Ifofh [gefered

characterize nde ired an sis. Accordin
t fRbodiment, a ra 10nl¥chlde use for in vz%o ang oes not emcit part?clesgbL}{ produces a

large number of photons in a 140-200 keV range, which may be readily detected by
conventional gamma cameras.
In vivo imaging may be used to detect occult metastases which are not observable by

other methods. Compounds of the present invention may be used in diagnostic, prognostic

62



conmpounds and/ or pharmaceuti cal conpositions of the
i nvention may be used for the prevention of one

wale@easr1dr di sorder and concurrently treati ngPE@NUS1v63/037895
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(e.g., preventing arthritis while treating cancer).
25 The suitability of the conpounds of the invention
and/ or pharmaceutical conpositions thereof in

treating or preventing various diseases or disorders

UBTre@rch Pse8dures 18 Yoty Enchiss d¥8 dnypypphdirAREsH ARG ! dn*gﬁijor biological
herein and in the art, Accordingly, it _is well wt

t FEPle efifedseirgdapings! SP%éeBMhesthm i blqlﬁglfaﬂl gangple” i aﬂ%g«b@y fluid
APk SndidiR] 6RO HOFAIhObodl REa hOMRNLS cﬁ&aéﬁ%ﬁjéct such as blood,
phar maceuti cal conpositions thereof to treat or
ppavBmlasfias Wawhsurae, Wiisn tades eerdyespingbiled meidly, amn@ge fuig, bile,
d

eSO 2o TELE Rt S AR AP o  praon o
ahgmapmH@énﬂwaahmcémpbsmmummnyhéh@oﬁ%uspaﬁnans&mn&ﬁsumed

Bsﬁmg@ﬁkﬁﬂld preferably a human, in a diagnostically
ef t Ive anount to detect or inmage a di sease such as
t hose UsesitleldsasareSetihedns efeBivabmeent of a ccblhpmmd danizopanitslar
?alatigr? es1f‘10 mge\tls%%éeas e rﬂg%% gtéf? a % gl%?)l? :rl%eélgs rgglgt sggfléme to be
C Oetelited weirg thrsammpaihteaﬂemcﬁdm systele igt, ethghelcl resvhgicairhaping detector,

| R eteof g i s P g peteon i 200 Sfabeled
deagpoaad spaificylly ®hbheé et d Mﬁloﬁ(’ﬁglﬁllg thtile &nSﬁﬁBDI&Bﬂechforﬂpb&nd either

i nvention and/ or har macept i cal nposi tion

t R o Ses e oo DR itah PR or 1B gLty

di agnosid maduhyoflaaddeipedticitd by 8 @diniskedéd @paiR |oﬁ ,thetpﬁ’ems@ @ompound
detect. cell mgration, cell invasion and cel

pPRriHea disgrre owdaiogﬁa%mem A Istrationy a%@e fragmeniof the
| BMBat ih@APind YrdfGioad d GRAd &Ly, endionst dﬁ)éoﬁﬁan@lnlaéﬂé@ @Jor'd@tectablhty
vitro or in vivo by using an appropriate nethod
d &y dggnosticaise yilbyary denepding on ecamdyrarlwéu@wwweum@@ paxyand
b@xtyﬁt'ok‘ Hl%cech nﬂ the ffdﬁéﬁt fz(ﬁ'ﬁraﬁmﬁgﬁ%§ liParf) Qnﬁtﬂeg Q?édb%s n8is to be
exanple, to Imge occu met astat 1 c f00| or ot her
t g@psieddiy theindjvidnabphysighan oodiggnopigiang |1%n§@gsman vary from 0.01 mg/kg to
&*&%@%ions, conpounds of the invention may 15

e~bound |inker noieties, which are well known to
those of skill in the art In situ detection of t he
| abel ed conpou be A% l.i shed e ing a
hi st ol ogi cal s%gcra¥h by Talic Adiihisty ing it
by m chnEsawwumﬂs cﬂl@rmeqmpbm md/@tphammmlicompommbnd éiesof may be

e eRRRE it Ry T B R Beng SRt o6 above
medrhpaiad{ sfithdinasntish ahdiorBaipiaoeaidalrodmpoditdhs bigerdof diefuisefdl for the

i rder . ) ) )
pree%:ment or prevention of various diseases or disorders such as cancer.

When used to treat or prevent the above disease or disorders, compounds of the
invention and/or pharmaceutical compositions thereof may be administered or applied
singly, or in combination with other agents. The compounds of the invention and/or
pharmaceutical compositions thereof may also be administered or applied singly, in

combination with other pharmaceutically active agents (e.g., other anti-cancer agents, other
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20 to achieve such in situ detection. For diagnostic
in vivo radi oi magi ng, the type of detection instrunent

wa@e@koed2le is a major factor in selecting a PCT/US2003/037895
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radi onucl i de. The radi onuclide chosen nust have a type
of decay which is detectable by a particular
instrunent. In general, any conventional nethod for
visual i zi ng di agnostic imaging can be utilized in
agRRELAGYeBic Wodnfs dublh 8s dHRMERIA dsOihc, ARG ine? TibASIBatd dic.),
sel ecting a radionuclide for in vivo diagnosis is that
i fnsludingrother pempEniofgheivuiinso that the |abel is
still e ebAfnRbn bidGidtd HEnGs m&mau@{é%ﬁyl%fege

target tissue, but short enough so that deleterio

i pdmisgetianio e patidne ofiderapentindlly effeotng amopntoie cpmpdued padfor
o i ’ . 3 e o ) : -
Gk i ofnb MG Bl iR EHE o Bl Pkl Kol IRELTD o
oprefhiadilpasnanmma apd hoqBefkebly,amgesn. whi ch nmay be

readily,. detected b Q_conventi onal, ganma,..caner.as. |

Vivo i TaERet etdl dnd B MR S0 PR SRR iR nbon, may
whe edmiafseradatraliyb St calnp@imbiy andddr pearmaedubicd sompinsitons ofike

of the present invention ma e used .in di,aghostic o
TG a S e S B 5 £ e e bt} 3PS SRR, by infusion
r esbatiCihjepiacBdabiseptibintheaigh epiceliglor wiut beuddyous linings (e.g., oral

appropriate cell,. tissue, org or._bi.ol ogi.cal _ sa e

o PR SBierh a Fpsint S0 680 RTINS (T R Bhlocal

S AAEHbEs deliery BiseREE o QBcapdulbitidn irDlipoSdh&! misedRFticlls, microcapsules,
derived fromthe body of .a normal or di seased sub{/ect, o

s GUITVISS efs1) S, Pe usest Qipfmpie A ompgdrnd/gF phagmaceniqal gpmposition of

t @Rfifvenfi6il. NIEASAY dTAlimnlisafon ik1hée, bAHN &Yt Nighitel W, Shiradermal,
bile, 5 ascites fluid, pus and the like. Al so included

W SquE. REansTIIogcadfinfrdyienous sjuhsytapequspingarasgly epiduyralseral,

eXiviAghal aRehnasal thitddbRbihl, ditdvaghathiaaicARM, 1%@&11‘1}5; b Inhalation, or
tissue preparation fromthe subject has been

i tepidely.adrticugdy ta thel earenoss evedadriskiad The prsferied niodeof administration

ar .1 he i el tk

SRR L o e M p L TSI ot

s ifeflicali condition TpandsOingtences, tadutinigiation whlresybiin dprreladse of the
d%%l%ﬁ(%u'ngyan%%‘?#Emngc&tibalq&g oesgtio% LEROHROHfon! rﬁ'{? HeMoqdstream.
detector, gamma canera, etc. A" ™ ni UM det ect abl e

anount Inepédifidepenidments, itheayrtgtdesirable tb adreinésttr onoemaars dompounds

specifically bound to.a t I ignal) tq the anmunt

o A s Bt i b g e e e B G remtment.
f Quisandyrbeachieved] fos asangie, bl ©¢ by aag bl lihAdtioh| b Idcal Tfesion during
amount of. g ¢ sition to.be. adm'lni st er e(& degegds on 4

¢ AUERY apiedl aRBONA S TCDRPEIPH § HE GesioR Ay surgery, by
_C(ikijéﬁtibh,dﬂ,nfldahﬁoﬂ mtk}efe?,fbéfaﬁihs%ﬁat sﬁlﬁﬂids?&,y, @y nlﬁd’aﬁs of an implant,
I MR R I —
dehdhGk aBiaktid embranes, or fibers. In one embodiment, administration can be by direct

injection at the site (or former site) of cancer or arthritis.
In certain embodiments, it may be desirable to introduce one or more compounds
and/or pharmaceutical compositions of the invention into the central nervous system by any

suitable route, including intraventricular, intrathecal and epidural injection. Intraventricular
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in diagnostic use will vary depending on
consi derations such as age, condition, sex, and

wezxdoe063205 di sease in the patient, contrai ndi CBECT/ORRN3/037895
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if any, and other variables, and is to be adjusted by
t he i ndi vidual physician or diagnostician. Dosage can
vary fromO0.01 ng/kg to 20 100 ng/kg. 4.8

Ther apeuti c/ Prophyl actic Admi ni strati on The conpounds

t Rfectiby gy b@fhcﬂlmﬂa!dody aphatavesE tiliathe o IR@arhple)Mtached to a
t her eof advantaggously used in human nedi ci ne.
AESHY B Sga{wn&a@ewaﬂasa °H- Section 4.6 above, 25

C ONPOUAGEmPburdRGd/bnytRRhd ceiticANEhnosiBREMAE Bt may also be
conpositions thereof are useful for the treatnent or

prEvEtaresh ety ethedyae by whalatia. er eingpisttios by irtglatin, a
Cahtapdund oo ﬂllﬁﬁxgac&Qlcﬁlrc%ﬁﬁaoﬁﬁorp&f?lyﬁmlenﬁgﬁm@? Bé’ fonveniently

di sease or di'sorders, conpounds of the invention

adelivsrediin the dengdvtei r@mberdzfrdpﬁﬁesmt idevieest Herexampleny Mgtsred Dose

a ; 1.

AT EARSPY SRR S0 Yol SR D et
afrg. oficliorogifia pnome thane, m!hlomﬂrpusmettha@nshdhlmctQMﬁﬂunwﬂahﬁ @arbon
bﬁ{o%%g]oﬂ !aré; o‘%{% gglﬁgaélg gL{rlé %'be%g%?t zdglngar corﬁ@o’ﬁ?ds (?ftthe 1nvehnt10n
adtmxbamﬁﬁﬂmagents other 63 WO 2004/063213

PCT/ US 03/03789 ents such.as . . .
chelat%ﬁs aseyfncn’peﬁkﬁﬁpg ngﬁghsdﬁﬁgﬁgﬂg%ag?%§g¥%ys§mra
i nahpeiing gndidipharneoepoeirdsmpoditiérhe theniviesition to. thd” hﬁg DPI devices

By ARt an R PRl S cahind PR oTgRy neer inside o

t bedtaipaiivhicRay tieh be tihhee bﬁll‘ﬁélpﬁﬁerﬂif DEI de0{tpoats dlsa %11 ®fown in
Sggharnaceu |cal conp03|t|o “lnv nt.i on.

tA m garglﬁo%ﬁlth p Ila}my%;em,awhlch allows for

rr&famhv@ﬁ of BB thaafont afe@pbatlcaiow YMDDPTH@H&E @&%ﬂ&llable from
conmpounds and/ or pharmaceuti cal _QKXS|t|ons of th

i RUBPATISS uchAgy strpeengqintihixe Ve ecaneo FY Ky Scheting Rlovabe §1ﬁsa=£hanna

ang vectﬂla arsBseHbe q«absu@éa rm@ §Ar€dd%éksof%felaﬁﬁ‘ for ubd MR idHARr or
may al so be adm ni st er ed by any ot her conveni ent

r Sigpllator giay bg Sprletedgontpining i nofy dggnigrof b gppoundjoé theiirygntion and
b)ﬁ sﬁ%W@Wd%aE@§u9 dNa6Bit P&k fmq es@g%‘i’ aneous

1 ni ngs ., Ora nucosa, recta I nt esti nal
micos aAn@th@r type ofdenier thatmagyi Tsruseshin dolives g sorepdund end/or

l gﬁ@naceuggeﬁ 091111 sﬂﬁ‘)h'o}l&l an%Xﬁ&n%e(lﬁ C%1s’a 1@&‘&%81%9 ld@JlJ:eo&pplled

POSONES, cro artlcles m cro
c &psyhmple, wtftradlgmﬁpr;matumeflamrém nhgtué ISpray sy_stqmumd extremely

a8k PR e FRTPARLI Rl Pl AT e

t tgto thetlwrder mal , 15 i ntramnuscul ar, |ntraper|tonea

intr avgl no%lésemboéér%%rlljtt ASeatZer 1sI 1{]stecli ke ﬁver a coglpglynrdaalnd/og ral,
pharmaceutical composition of the invention to the lung. Nebulizers create aerosols from
liquid drug formulations by using, for example, ultrasonic energy to form fine particles that
may be readily inhaled (see e.g., Verschoyle et al., British J. Cancer, 1999, 80, Suppl. 2, 96,
which is herein incorporated by reference). Examples of nebulizers include devices

supplied by Batelle Pulmonary Therapeutics (Columbus, OH) (See, Armer et al., United
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sublingual, intranasal, intracerebral, intravaginal,
transdermal, rectally, by inhalation, or topically,
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preferred node of administration is left to the
di scretion of the practitioner, and wll| depend
i n-part upon the site of the nedical condition. In

nmost i nstances, adm nistration will result in the
I Sla@aPateRf N§. B@SZ©4E%E@M§deﬁ@délQUnﬂB@Sﬁﬁ§ BAtELAR]. 5,950,619; van
conmpositions of the invention into the bl oodst ream In

s fechnde b dHitce ﬁia?s Patent Ny, >940d&8i rabl e to

adm ni f AbtHONEIVIIAER, &n @@em;;&%aynaaﬁg “BHD") aerosol device is used to
phar maceuti cal conposition the invention locally to

t Helivgr e gomppuné agfl/ @fph@m@a@%ﬁtcompq%ﬁl@ ofdlye ipeentiemiodhelyng. EHD
f g%ro&ff agf{l?%fg us@éigctﬁh% el{% Xerggohk fhlug Qolu@é(ns of &g{)ensmns (see

usi on rong sur ger , topi ca ation, .
i 6-8c Ofopkaset wonied Htates RetemtdNod ﬁééiﬁ%@ ahe elpctmghegmpgl prdpyries of

2%1 ifg rﬁ?&ﬂoﬁ%ag% ugsﬁ'ﬂl‘?xt }ggralﬁetgrﬂoh%pth]ﬁ{a%etxpyen%ﬁ%%gﬁ lcgm})ound

sSupposi sal
bendi gr rdlhnmcplurc@mmpnmnerp«zfrthmsvempn gceﬂhatung outh andfHBY acadsol device
I 0 C(L s?usc’:h ?thmlzatlonal%_rgo%’ane nzﬁ%Pomgdm ?%etor g{ﬂﬁ PUNLE Hagglibaerosol devices
d magmtore efficently dativedt dridseo thetheng(than dxisting pulsiohay dalivery

2 Fli?r or arthritis. In certain enbodinents, it my be
d&SMPUFE t 0 i ntroduce one or nore compounds 30 and/ or

phar rraﬁﬁmbtheaémlmnmﬁ,lﬂﬁd @aponidstahd/ot phagidcettival dvinokitiéns of the
central s systemb an .Suitabl e raout
| ORGP AR f Eoiole I Ragicplay A Sotoma ipe dapafirlgpo, Seience,
i an@ C53701533] Trestay Nt 1‘1ﬁp&>saﬁ1es Brhd/ he2 R B Stibas Dlsease and

/ US2003/ 037895 inj.ectjon mayhe facilitated

Peshe hPPSZCRATESeR Bid et (eds o F1sp N TH X ek, BR- %Séc%ﬁéﬁ%&?) dee

r QERIMB “LipoShady 1ﬁ%e%e%5mf&ﬁ§%rm%a5e anf (2QER 8 WRFez Berestein
and/ or phar maceut i c ngosn tion of the invention may
P

alkaBFEler (eéiéranlﬁssSN@W é@ﬂa pPp&s3-pep @ 88%)he | ung by
i nhal at HBthef: &ﬁb(ﬁgﬁ@n@ |gf5d Jo%ﬁoﬁﬁhsq}{d/b h‘ﬁ&c‘e&ﬂ?l (%ﬁrg)osmons of the
conmpound and/ or phar maceut | cal nposi tion
i Wemqnman hegelivered oinsapiiaed lrelﬁasecﬁefiitﬁme meaferelely t drel shgigiged release
b Iy l
¥¥ ered lgeeaﬁlfo(r{:lﬁg{ng’r %h@%‘?a\g’l)b%%v\%dl @%ﬁ%f t? ﬁ?ﬁ% é%fmﬁ’ 1987, CRC Crit
c Rai Bicared. Engal4: é@htsalhdwkat Juil98h NeEhgwW Med.132hg74).
pr opel inaz&#)}her én":r‘bo% en(Ei % %Elg ?nater o0 Qs%@ s’ef ‘Medical Applications

trichlor uorone oro etrari uor hane,
C af Oomtrolldil Bxleake ”dranmynd)ﬂhm(edﬂbl, CREOIRzesg d®pa Rutyn [FdoridadtD74);

goﬁrolleg bﬂf OJQ:%% Of” %g pr@v%g\s/ﬁlgp ap%ﬁeg oé‘l?lgltaqeé%;}i&fn and Ball
d cads g8V l‘léw Neer Yisk (dl 989)_ @_dment &, 483 J Marnpralnsti. &Red/Mdcromol
PRGBS LE31 o CORRS! Lo, Bl LB LMD LOMO LG 2551
b WHosdarddt af ADSY Q. Bledbifg.871€108)) dn@hotlérenibodERht, boIShete Materials
are used for oral sustained release delivery. Preferred polymers include sodium
carboxymethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose and
hydroxyethylcellulose (most preferred, hydroxypropyl methylcellulose). Other preferred
cellulose ethers have been described (Alderman, Int. J. Pharm. Tech. & Prod. Mfr., 1984,
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contai ner, which may then be inhaled by the patient.
DPI devices are also well known in 15 the art. A

w@odloed21yari ation is the nmultiple dose DPI ("RODBE20p3/037895
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system which allows for the delivery of nore than
one therapeutic dose. MDDPlI devices are available from
conpani es such as AstraZeneca, {d axoWll cone, | VAX
Schering Pl ough, SkyePharnma and Vectura. For exanpl e,

C3[Byulgs Favhsts @fifdfchﬁ% 8818 eledse glelvmnlmoxﬁz@ fo tH6 Skilléll Asan and have been
i nhal er or in be faqornul ated containing a

ORI g (Bt of Phir- (et G and 20 &

sui t abt@ne&mboemt SHERC RSt BEbRSRI0RE cad RS hPral sustained
t hese s%@pems Anot her type of device that may be used

t &clepse p 1s§at@§n§mfmd§ﬁ@9@matwgflﬁﬁg@ﬁqlwrs with a pH-dependent
c
Sggg&ﬁ évgg%f@g% R gve%@%)omr exéa}s fa glg% A}Dﬁ & L:ﬁd%h'd ke of
CSW natdpsgﬂuthw\nmswn (13, tinhg-en @pﬁbgﬁewgb/m@ thag@re degraded by
ex Y.
TS 0 AR oo el %ﬂgﬁf’%ﬁ%%%ﬁq?ec i e s ace
28estroyed byt iharerge il resme (earimcﬁismewbmrcﬂled edhessé)z e r i's
gzﬁgog s(ld.ﬁlaln(\)/tﬁgrte%b%glnrﬁ?\@/egﬁ ?)Ignacﬁt tc%BY%r% 9}(3 h%%ﬁe\}gsts r méal gustamed
c lr@mse ageinpsaios (Ve et lal. q@n@‘ﬂhvwgd fRbrao. I 2800 (m$95y708) In still
wdl tr i C_ener
o b e chBoo R B e R R s A Prust 8hBifg K ienso actvery
VdedchqVheeuets aa bl ,, Urtel (Sia3ds Piten8n 3e845,71@IheeBiks e Rinited
0 I.C herein incorporated by reference).

Efﬁﬁ%ﬁﬁlpége Bﬁhﬁeﬁ&gg Yers include devices suppl i ed by
Bat el | & yRubdwttaexbddiRERPLEInt6BedCRbWEDHEM chhDe (18R in proximity
Ar r et al Uni te%i WD 2004/063213 |

fheens sf 3 yageoun %ﬁdzg papeftuting] compepifipns the igygntion, thus
d edquidnadary aeﬁracﬁbn G)f thilbsRehii Rt @2, 2t &ModNR, inds I\%_ZﬁbaﬁAgphcatlons

van _der Linden al ., United States Patent
5 o§¢9n1:gr}1,g§ Relegpeq ﬁ@qrﬁeyole?ﬁﬁgdlllﬁéﬁg (198#). Other controlled—release

f‘s@f{/ m%ggse@maamé& sﬁ%anc@@m% 1@@%1%? alsS bER&M. tO

er a conpoun /'or phar maceuti cal conposition
of the invention to the lung. EHD 5 aerosol devices
use electrical energy to aerosolize liquid drug
sol utions or suspensions (see e.g., Noakes et al.
United States Patent No. 4, 765,539). The

el ectrochem cal prgpertjes %ceutlcarllsgflgr ﬁl at ion may be
I mportant paraneters t erl ng a
conpouilie presedf marmpivantivat@uiposibnsconpdsi therapeutléallyfme diagnostically
[ he | ung. W t h a D .aer 0s evij.c

rel}‘(fg& ?ﬁ%ﬁng af orl or mote compounds o%f?ée 1¥1vernﬁ%1a P erglhlg 18]punfiied form,
S Itogether with heniable ambiid ofe Iph&ﬁiacdﬁﬁtf&lb&ﬂceia&bl’é&&bhﬁlﬁ[ ® as to provide

ef f Irfé F lpg)gﬂ %?g;llgle}gtfat %‘h%}"%’j h%en a%mlms%ere(? oa }'):altlgI% the

compounds of the invention and pharmaceutlcally acceptable vehicles are preferably sterile.

Water is a preferred vehicle when the compounds of the invention are administered
intravenously. Saline solutions and aqueous dextrose and glycerol solutions can also be
employed as liquid vehicles, particularly for injectable solutions. Suitable pharmaceutical
vehicles also include excipients such as starch, glucose, lactose, sucrose, gelatin, malt, rice,

flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride, dried
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I n anot her enbodi nent, the conpounds and/ or
phar maceuti cal conpositions of the invention can be

waledwenesl in a vesicle, in particular a |i posPOBUSHEE037895
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Langer, 1990, Science, 249:1527-1533; Treat et al.
in "Liposones in the Therapy of Infectious Di sease and
15 Cancer," Lopez-Berestein and Fidler (eds.), Li ss,
New Yor k, pp.353-365 (1989); see generally "Liposones

| BkifagiLT E@E@Bly pRbylkRY, 85t OMSeDb SRS Endel 1k IR present
Lopez- Berestei n . and Fidl er (eds ), Liss, New York,

pphasmaceyisal gonoppsifipns, jfdlesired: 78 alse GBRIAR MHRQT amopss of wetting o
¢ Qﬁﬂgﬁ'ﬁggs aRRE! QHIPHRIARE §34hisC &l adIRIROSIxtHA)) §taﬁflz1¥1£‘ &hickening,

i nventlon can be delivered via sustai ned rel ease
sipbrieating apt e epngisignts menbe wgdt ai ned rel ease

t
(Langor ot GRIRRLER Tompfs Rl iin S ﬁg’&n‘“"“ zyy be

Emgnufictured by mSansdé konyentiinal mik®@odissN]virdn .tanulaﬂirgd dragee-making,

ool R A Ca IR e PN RRIAE BRARRLT) 2

Rehazaseuticdl angprsit@nsimyy befofradsted in GRGHEped manBomsing one or more

Fl id 974).: " Co .l ed Dr . ) .
SPlyRPlosiealy petBobe® St iBRAL Rt &Y diitiames, mhich ficiiate
Spiokesing bflcddgloin®f (dﬁdﬁve)ltloﬂ/hhtoegtepaNewné(Whlkh éa]ﬂ&41)s¢d

Rt Py Tapafton 1 Gpndeakinghals 199851 4Ggpistation hosen.
Du rin ng&Ipr&ent phlﬂl&%utleﬁllrbombbsiﬁcﬁis cal??ﬁkéﬁ& for:'rnl'(kl\salﬁﬁoﬁl

989, J osur n anot her
eﬂﬁB%ﬂSWé‘ﬁtem“E&ny lﬂscplﬁﬁpeﬁq‘f% P%r?s‘ﬂa% GaRsuled cquipinipg liquids, powders,
S kifstalciQ6leds6 @ RmRtER, bﬁp?ﬁéiton&f EhBII08¢ aBB4AIS)Ei8ys, fepdHRns, or
sodi um carbo_épﬁth yl | ul ose,

h iy ke derabspitalle fasusss dn opg erpbsdimensfhe Phermsneiiselly pesersable

ao&uéiglsnycqisﬁae/@éefwg ceﬂokwaﬁﬁ& of n@ﬁtedle&aeés%feemo 5,698,155). Other
hydr oxypr opyl hyl cel l ul ose). O her preferred’

c examples o s ahl@rpbamveme@evﬂhlelé%baﬂp thexn depgrived frethe arf (sec
J 4
Rexﬁ%%[z 003%%{% ﬁcﬁ%?@ céyr 15 11adé19r§ Colle%@ ?ﬁla%ggcé/ 3?%51%1306, 19th

037895 Fact or s af tin
r Bilisiar.cl99%) wel | known to the skilled artisan and have

gﬁ:?l nﬁ(ﬁ%%&/ag gﬂa*nﬁ&%ﬁ%% a{ntlnp ﬁ%ﬁgl}qu rsglh%n mLﬂ%e fobmulated as

e mleans, ge;tsameumqntseqzramm, spenspan dyeavis sgllfkoowoindhe art. Systemic
S i.St r.at efer .ed coat.i n
aP ?198 1ncluc},eec§os% dgﬁl%,neﬁ for admtlr 1s(%rat10 1n ec %né e, tg sygacu neous,

S ﬁitnabeﬂous ynt(amuecu,larphlmth@ar cﬁllhtmbemmh@am@)cnmp a$ yalkassthose designed
i dent rate

A e BB sET e (T PUmoTe T A UEeY gl Bomic formuation

r ﬁia§! b6 ﬁ))ade madoyhiaton WAl a arrﬁhemgf/@@dt thy 1mﬁf<b2?ysﬂ’ﬁ1$coc1hary
controll.ed rel ease

SNt A A S o e A A e
PeRSBYNMitéd toSsodiugd @atndl Bloele, haibi@ids,Mehedd @ysteihd) héthbdysteine

ano er enbaodi ment, osnotic delivery systens are used
$pPholipids-ai ned

In one embodiment, the compounds of the invention are formulated in accordance

with routine procedures as a pharmaceutical composition adapted for intravenous
administration to human beings. Typically, compounds of the invention for intravenous

administration are solutions in sterile isotonic aqueous buffer. For injection, a compound of
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10 rel ease admnistration (Verma et al., Drug Dev.
I nd. Pharm 2000, 26:695-708). Instill another

wepimaasireht, OROSTM osnpti c devi ces are used fPCT/O8ZM03/037895
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sust ai ned rel ease delivery devices (Theeuwes et al.,
United States Patent No. 3,845,770, Theeuwes et al .,
United States Patent No. 3,916,899). In yet another
enbodi ment, a controll ed-rel ease system can be pl aced

| thehwdktion fuyy belﬁmﬁﬁlaﬁeﬂl E:h dqaé@@tsolﬁﬁoﬂshﬁ*ei@ﬁﬁ@@ﬂﬂﬂ&s@lﬂgkﬂry
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S%lﬁl'ﬁﬁﬁng? 4dni %Znﬁ&@%l%ﬂbﬁﬁOIQQOﬂiﬁﬁgven%% admihistration may

Phar naceuti cal COI’TpOSI tions The pr esent ar maceut | ca

c @WE}@QHY inshude 2 neplanpsthetic meoh4p Egndce@p fojeags pain at the site of the
t .
ﬁp&:@gﬁ dts}&%#eiﬁt&hth@ EJ#S%E}%HYS%F]@&B [Igd e%%r%gfarﬁély gg{rn?:%eld écagether in unit
f desage 028, foogramipdy, agw b'hplah@dlpp‘s(bﬁ@r m fite ofncentrate in a
h C . ovj d
PRSI Lo S AL MBI S A oYy o
admvmagdzne r ‘@ﬂletl theacomaoundmf Ihetiimenticmﬁp odmohistepéd hyhiefusion, it can be

and _phar.naceut i ept abl e hi cl e
RO Ror 2 PO ARG G 67 bite BSRERLE M iR d el gfoce
t vatec omahnm d&hef a tdm@oluﬂd/ efithé mmeraion 1saazﬂm1mstsiee @ thjection, an

nra i ne sol uti nsad us detro
aﬁ’iﬁ‘p‘é OCUEIY waRhtr Dhee o ahisen s s RS RS paass betedients may
ﬂ)qmud:d\pﬁbrmlaaﬁmnﬂﬁhbﬁ cularly for injectable.
sol uti Suita phar maceutical vehjcles al so

|
i ncl ud ré’Sf‘B?I’B‘I‘Cé’Fﬂ §§1§ FSFAUD, BYgiRs anproREigledo thedarriss o be

S YeriReRd agelkéd infhe BBhilatidnl G8ch pdnb®ds aré E@Jeﬁmlly %hd)\h?ﬁ the art.
gel, sodium stearate, glycerol npnostearate,

s odi untRapagentcal cwwawn%f?r 9%l dRivep ey bean the form of tablets,
ﬁ%%?r(hq&éog%ﬁ&@ su%@hﬂbﬁy érlémukgsJ ﬁ&%e?é emBlsOHY, |c§[ﬁﬁl’es Syrups, or

wat er, ethanol and the The pr esent
p ﬁﬁ)ﬂﬁa@é ey Qukp adminisisr phiafmag@mcﬁle@mpeahons neggy contain one or
Cc
ag{g%ﬂﬂﬁoﬁilﬁqﬁelgug fQHI'f egrxﬁrrx]lgfe é@ﬁa%{ehfﬁg %Jnts Cfgeﬂjéssﬂnfddsg @spartame or
asacchariag ﬂavomla bgdnitSzﬁuﬁigas nehme@mmlqﬂg)f winteigreen,atr ichgyrysnotbring agents
Cc
CSHSELPRAEERES, T3 IS S SR ARER g, o
meMpein talpleiroy fpdbfoun,ssue ympeeitings ody womweted ta dﬁﬂwl d1mtxgrmtgm and
di )
s e VE
pexicsid @smod cﬁhmmﬁﬁebuﬁﬁebapemeabkosembmm smmgunldmg an osmotically
f QUM 'd%%l%g clorlglpguo Ia\éreenz}lsloosﬂﬁablen%g] Ql%ily a&mn%te?epde compoun(fs of the

invention. In these later platforms, fluid from the environment surrounding the capsule is

S.__4.

imbibed by the driving compound, which swells to displace the agent or agent composition
through an aperture. These delivery platforms can provide an essentially zero order
delivery profile as opposed to the spiked profiles of immediate release formulations. A time
delay material such as glycerol monostearate or glycerol stearate may also be used. Oral

compositions can include standard vehicles such as mannitol, lactose, starch, magnesium
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physi ol ogi cal |y acceptable carriers, diluents,
excipients or auxiliaries, which facilitate 10

w@e@aoering of conpounds of the invention intoPCT/US2003/037895
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preparati ons which can be used pharmaceutically.
Proper formul ation is dependent upon the route of
adm ni stration chosen. The present pharnaceutica
conposi tions can take the formof solutions,

S le RSB S8Ry sa QMM Atulds@BhSiunPbdibshatePk.| Qichivehicles are
capsul es, capsul es’ containing |iquids, powders,

s isfesabheef nhatsseicalaradsl at i ons, supposi tori es,
enul si cﬁ%ral ﬂg&@ g%kg‘m? siofSas, foHSR! ?e' Qﬁ e sﬁﬁs eilx)%r%{ﬁ}i solutions,
ot her orn1s or
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v edidic beferh bateedngeh4 anebii b l@egi, acatateh eitrates asécsrbaie at between about 5.0

Re n nace cal ences, Phi ia, .
I BB NPty i Sep el e e Jelospg aeens
2Gild-aifts,taofcaanitinadid tHedike ataly b8 addxdnpounds of the
ted as utlon

i nvention ma e fornul
o okl aat 4l B8 B Rocn O g ion Bt tls i form of
| mbleigloaédges, oy Sloafulated ide’di’ﬁalérﬁibhaQ Agnhdicl ude those

desi gned for admi ni strat.] nj.ect i

subcut HAEEdEE ormyliiape ﬁﬂ@gfg forrfts Qﬁﬁgemﬂ?%?rs aidhliduig spergglovices
Oknd PHDaBREJ devielwill &l @t1udas c¥apdund Sf the mnnon with a
designed . for transdermal, transnucgsal, ora

paharAcaulicadd ArorPeble yeliels. Prsfrsgbyrithe H%WP%?%%CC%&%WM is
bg 1ig8id Sudths GRPRILNA 0o 1Yéthler giydbl &%rpeﬁﬁfokdéﬁrb@ﬂeﬁﬁtlonally,

t hat I Mproves nu000|f|ary cl ear ance of alrmaﬁﬁnucus
o Anqilad ragssiahmesolpsadded todips the aerprebproperties,of thegpehutign or suspension

[
ol MES A bt s

anellyglbr@sl poho fatty iaeid.. Offrer pretho aimpdating lighid dewraobitingisorof
élﬁ}/o%@hfté%ﬂa I &e 119 Eé'rrygo? e%gcek Bre &% of ﬁg 1\M ﬁl@ art (see, e.g.,

rouplne procedﬁres as a Earnace |caﬁ)conp05|
adagsileld, TuitediStrtesdiatenblNe. 5 , HlArHoB;] Biesadeki, (bImﬁbchﬂat@srﬁatent No.
bg%gggl Typi cal ly, conpounds of the invention for
|ntraVe ous admnistration are solutions in sterile
| sot onAcomgoedus thetififeation hay alsapecidtrindaed & recilpo wagingd f

hV\D Fﬁj‘?M 063213. PCT/ US2003/ 037895 "Ee i nvention My .o
BOF BTG SPIHQHt RISH &5 SBPUYICHRCT THPRICE PRI, ¢ pooniaining
p hMﬁJieﬁﬂlcﬁﬁ] smgtds;torycmms giidhik eodod bigdr or Sﬂieﬂ'glﬁﬁn&lan ks'
sol uti ut|o hy.s ical sa
bt fer 0 S0giRan Beie orci et Sebsrbed BoYap b R AP OPgRGE it nvention
S WGk aRS bs BSPARMIAYa déﬂo@bieharéﬂlcﬁg Sasidlong actﬂl:gmﬁﬁﬁdﬂaﬁs may be
agent s necessar t he rmaceuti c
cAHBEE tetr‘i\’/‘%‘ﬂ’sl 5P GOf FemRifes @c'ﬁa@av%m I3 cRlgbner by
PharaRe&ik: i§&tiof OTRRSTok kA, AlomPdund b e WSvention may be
adm ni strati on may o
formulated with suitable polymeric or hydrophobic materials (for example as an emulsion in
an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example,
as a sparingly soluble salt.

When a compound of the invention is acidic, it may be included in any of the

above-described formulations as the free acid or a pharmaceutically acceptable salt.
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optionally include a |ocal anesthetic such as
i gnocaine to ease pain at the site of the injection.

w@eeve/06d2ll, the ingredients are supplied eithePCT/US2003/037895
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separately or m xed together in unit dosage form for
exanple, as a |yophilized powder or water free
concentrate in a hernetically seal ed contai ner such
as an anpoul e or sachette indicating the quantity of

1PnafhtstEicAyabieptatR sl OBstaBaNOLRah BF abthety onite Hek 98ld, riay be
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prior to admnistration. 15 For transmucosa
adni ni Stcrmppiod, of feriesienton. or Ehepnasrticat enposities thereof] will
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ppRvedRnar ﬂé’réﬁh@ﬁ @ﬁwparﬁ@ﬂdrmspaieabﬁbhﬁum @1@@6@3 h&®in will depend on
Mor eover , n tablet or pill
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S H&ﬁ}%’lﬁq lofthe ?rﬁeﬁt?dﬁ%ﬁinﬁﬁétér)éd wat, to'f V&rdl be, deg%&moﬁg&g other

are also suitable for orally admnistered co
t Irstors, tReesyblieeipeing treatpd $lee weightrof Bleantfientsthe sefvem,ry @fthe @fﬂlctlon the

bed b
R e e A e L
agent Ber exgeple, thodgsegsi mayore delivgredigha Iélam@qgemcaﬂroempwmveby a
del i . [
SRS Ty SO B SRR AL Yl Grvonime,
p ﬂwfciomsumﬂfs of tmadieation areedcdizgred by prabisvatained mleaée 4dnnmistration.
e@é’ra r‘{HtH(? [tl'lllsa elzm X 1%3%%(3 < o re S 59 %%%teg cgna%g ; ig}s{elreélr{gzice per

ycer oV stear a
C dﬁ!y (nmoare pﬂﬁ:rzﬂﬂﬁ odeerdr 4o Dbeisg sy be ﬁa@eamhﬂﬂetrmktenﬂy, may be
| acto st ar nesi.ym 69 WO 2004/ 063
per RS a5 B9 aet R RE ST R iR G At Coirive s long as required for

Ceffédﬂive&eatmﬁﬁtgﬂaﬁimﬁafamm@rdeﬁt c. Such vehicles are

prefer § lta%leocfosepglg ?a{nge Cf%}J <t:>r|a admlg stratlon are dependent on the potency of the
drug, but are generally about 0.001 mg to about 200 mg of a compound of the invention per
kilogram body weight. Dosage ranges may be readily determined by methods known to the
artisan of ordinary skill.
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For oral liquid preparations such as, for exanple,
suspensions, elixirs and solutions, suitable

W@ 2001i063283 exci pients or diluents include wat ePCT/US2003/037895
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saline, al kyleneglycols (e.g., 5 propylene glycol),

pol yal kyl ene glycols (e.g., polyethylene glycol) oils,
al cohols, slightly acidic buffers between pH 4 and pH
6 (e.g., acetate, citrate, ascorbate at between about

5.0  nd{litaBleABRLE r2@eDrofMrave@bis (1. AFsinkihRAS dnYare about 0.01 mg to
flavori ng agents, preservatives, coloring agents,

bibaut $00) me perkaloprarrhedy weight. a1e24lp oAk BNREOTTBITaGHRE d
F I
i, Bl (B {01 plo i8R S SR marks body v
| Smngames gerstally gontainabed 0i04 n@limnm abet] SOrmeiirgeams of a compound
{
%‘5 gjzvg{r;ts%% e%lﬁéa%i%‘g ;vsr/ez t 12(5:%0%1 9L aéﬁig E}gsdlﬂant n thei range of
d elvout @5 %nb laboutt  podeyl Wepghit B éaodmneadaldnpzaes dor adtragdemmal,

i nyentio har eutlca ta vehicl e.
By b heon B BRI ey ittt SRR Rl e
a aﬂmmmrdtlmhmahe ahgodfaboutWaloe mg tp abgui&h(y ngmer lglojgfaﬁi of body

s b Sl R Ebhe hebBRb L CBR R ELr T Sed from in

s @h;u)t drefiinal msds penSisBs. Siichcafi uodsls afid $ysmk Bxéedlli-l@own in the
Preferably, this material is liquid such as an
aftohol | gl ycol, polyglycol or a fatty acid. Oher

met hod$h@éonfp@ﬁﬁasloatuengvdnn&uara pRFEbIE Ssadlell OO nd in vivo, as
suspen5|on sui tabl e for use .in aerosol deV|ces are

k HERRFLERbP o &8 th desitgd thetapputipdrophylaplices diagnestic activity, prior to use

Biemihatk| ForldRhhSIe, b Bt LRsafatAte ubd to Aetbdin® WBether administration of
Bi esal ski, United States Patent No. 20 5,556,611). A

c apsifiscroppowofithaigrrntion ongemhinggon of qosnenndsos éheulwentlon is

r SfdrdHedFhr 1AGH) ?{evelmgro%ﬁgwsing%mep MR pORRIs SHED irRsntion
supp05|tor|es 0] retenti on enenas .g., contalnlng

c oy @ ibe dethonstrpipd i hectipcibvgsind safpetinganimelouedebiystews. or
ot her %Je%‘f&a%w Q%ﬁer%;{eﬂu&ﬂgi el e hé(}atof& c(a 548k 3F 0 E}FVent%

descri 8vi ously, npoun e 1 nventlon
nmlyscabsﬁletmn Wl pravide ﬁdra@sut@ bdaqfﬁb twithowpawsitg sobstarGalthxicity.

%nrﬁlla% ! I %nogﬁénﬂy %ffecglv d%)é)f g%orpg qlrr?d o% 'th ?%yr%gtioqydescribed herein

or” exanpl e, neous
[ mlli amsrﬁb ldiagnésjn}c bexefibyithout t:mmgsabstaanah tm;ieiqt i Tomicity hfompounds
for. .exa

conpound ,of. the j nvention be

t OF RN REBU ar B CRR B Yk IRk R R g s and may be
rméaﬁﬂy adcsrtdifiedrbyakaskilled adtisamNTiRdokSiatio betWeerddoxic and therapeutic

ST RN N -
S @)&iticﬁllgﬂy’ higR Ehé@pgutﬁﬂhdlces\m Bbating Gﬁ%@@ efldiedrddri€The dosage ofa
i nvention i.s.acidic
GBI SE PR e R e phreo A 1] et Geb el o enge Ofcirculatng
PRefdRERIshs hal ihdludCatPtedileqhddleltic ortagnostic does dose with little or no

toxicity.

411 Combination Therapy

In certain embodiments of the present invention, the compounds and/or

pharmaceutical compositions of the invention can be used in combination therapy with at
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and tend to be nore soluble in aqueous and ot her

protic solvents than the corresponding free acid

form 5 4.10 Doses A conpound of the invention, or

phar maceuti cal conpositions thereof, will generally

bRad$adothst tﬁaa@ﬁ@@ggen@ffh%%Bﬂnyamuqnasmﬁﬂﬁacemal SHnfRE86h of the

purpose. For use to treat or event di seases_ or

dingerntiva ead {he Hhezpoetinrgent comact edfprbnersmetre reelpigblyusyaprgistically.

F Shele %bgél)neﬁ'tngé&ﬁ ouR %d)@r?%h‘ﬁﬁa@éiﬁcﬁ%ﬁﬁﬁéélﬁdrpdﬁhe invention is
ereot, are adm mstered or applied in

t hcémap@mdu conduirgnthowish fhe etiningstratigruefianotberytherapeutio ageat, ebich may

dj o) [

bF BT e R0 e S 4G p i R B AR pRORANAER o Bhpositon.

c bnpothiet ¢norslinhdng mqmbrrn@etelcalohmmoshcer@dhwnvena'pp isi aduhinistered prior

a_di C The amount of a

cormBTRaT I B iR o R TR e Toct i ve | n

the t rIaq:hmemlhr, in @Te@)tﬁbﬂrdz%lﬁﬂﬂht élet doatpowids and/or pharmaceutical

part|c¥8 1% sord or conqitlon d|§cI@$ed hgge'n\MIl

dEPERTGGH’ © IPH*‘él L A A s T e S W ﬂ%‘?’i i on,

Eﬂlﬁnﬁﬂ&r@e%tdﬁgaﬁﬂ(dfge chibyatiig a@dﬁs(rj @.g5 klitfﬂ)lgaﬁinuitaﬁg ga gues

no in_t art __as.prevjou escr tion,

el b e RIS Ay S T eoBe PG Py BEDRibl oy ou

t ﬁeﬂaﬁiemyln%@dﬁmé Yhi6lepd)ky] dQIERGRs (AN IRSulfahf QiteI¥ORLEds, Bibzines),
compound of the |nvent|on adn1n|ster§@$MAll of

Cglgﬂ,néeéaboh‘@s fepRbertid rlossRyHg gR R0 divorouract, floxuridine,
S BAb$ikd arkihdiflle! Jt@?:pﬁﬂne iR gY@ gg,hﬁerélfptdphﬁnes b R@hine, Bfostatin,

severity of th [iction, the 20 manner of
adi) astslpredusts fne Yinklastineginsistinss ctoppsidsy tedippsids, deptinomycin,

PR AR, G AAAT Rkl By HRASAEE iy DR JEldsihfthsh,"
a_pharmacéuti cal composition by single

adivigrfriren alpha), mlﬁtlnbl}z cmndmamrecoapvéﬁmt@tgr aFsplginuan parpelatisgetc. ),
r ﬁln%%%roné }f@rg)gyﬁ%gog&g%ﬁ%tme hd O &ANB A ﬁgse (g.g.; grednisone,

i nvention’a oral ‘sustal ne
atiydroxyptagasterone capRatst, meémkxprogentetohﬁ scetath onbigentuot acetatpe

Zg{gg&}éﬂﬁést%fl ettﬂ'lx%%l le aa%ﬂ{l/, tgrgoﬁfeg tggggtdpqé)rfé p?é%gnattewﬂﬁ&ypr%&erone

r dpratided leuptbhdemekt) ,emtlkaylglo gmpsﬂ:') egenfsrop wihjtetdrsa(e.gn engostdtin, retinoic

R e e

S apdpeosBrindlichragents (e d’nﬁkblnaa wiokatids tlanblesk drbgakavhich inhibit

adni ni st atlon are d f t
o sty B g TR AT bt RE: £ aBlre 280
OfintéRIPPLdEvHing &yiBMBBIphefrdafe inhdbltokd, REW RO thteptor

wei ght . Dosage ranges nag be readily det er m ned by
BB CRPRAL derivafises, g padgheltorsipamigillping g, trientine, efc.)).

4,12 Therapeutic Kits.

The current invention provides therapeutic kits comprising the compounds of the
invention or pharmaceutical compositions of the invention. The therapeutic kits may also

contain other compounds (e.g., chemotherapeutic agents, natural products, hormones or
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Sui t abl e dosage ranges for intranasal adm nistration

are generally about 0.01 ng/kg body weight to about 1

ng/ kg body wei ght. Suppositories generally contain

about 0.01 mlligramto about 50 mlligrans of a

C AREIANRE, arvi-BiobfiRsis BYDR dr@ihifi®ks, kpdpe@isanieada ¥kl &thelators)
and conprise active ingredient in the range of about

0 OLAErRACE AL Compositigns pé theer othevsemroHidtied dosages for

i nt r adgdiBlutic lilhix MeCaliffle cditlifdPRhih 68RAhs the compound of the
subcut aneous, epidural, sublingual or intracerebral

aifemiostor Rharepeestical pompasiionnefge nvenisnwithor pifhouhgthen
o : _ . = .
cotbone ({1 bR O BhrrOhica i tork of Bl ifer
deompadds) comey have@isith¢ticontainersnt ¢agh coroptwkntt Estferglizs thergpeutic

h i . n r [ -kn in..th
oL PSR il Be BPlp R BB G alob s B ot b6t e
asveptnd packaged foousenal combivitivo withshe aesgimminibedioalodw escofidr
the desired. t herapeuti.c rophyl.actic .or di ostic
i (B! Rl rp i R oy o AL B e or
V hiithgoniss aayt-angogdnesivispedt drantdigtor rampogtosikréidhé@ng agent or a chelator)

AR S heR B Pa S TERCBP R GTRIEoP P mey b

| precddhipled &r eafh &hjohe&d niagibe i £8dpha @, difiheMontinBgprdt to

di gr%nosi ng cancer. The conpounds of the invention my
aPLpmEa ALMHHted to be effective and safe using

ani mal TRRGalposshsd e kifthef B @biided ig ohd& AHe Uikhid 3bludons,
effective dose of _a conmpound of the |nvention

desésihean Agearhsolition, 1eis Predeaihersipieaqueonsspltion. The
WebhHentS 8EGE RE npY BRb B0 biolded 8Xdofilid, WhichUnay H¥lcbA¥dri¥d irflo liquids
di agnostically effective dose of a conpound of the )

i AY é‘ffﬁlﬁlwfdwé%h sobantpaykichare piefarabby provided wiaagihesdistact container.
benef i : . _ : R L

o o o R, Eglos ‘e B e [Tk b, or
s emnefherdngahaeireaclesing ¢ solidpr digeiduPesallahemdlery s more ddn foye

o . _ Ol 1 .

D PR B P B s el Pt BB ooHitndipRot AR for soparne
t desizgp el ikt naydése.cofainamptbentoni@inet foea pharmateuticnlipiabdeptable
pr.ef.grably exhibit 25 particularly high therapeutic

i ndi ces in treating di sease and di sorders. The dosage

of a PEefipdind tiekapetite: kitwdinohisapgesios (dyetbnher aiore natdles,

preferably.be within a ra of .circul atin

SR Pus FaRRETS, REETS: Rre) oot af iy fissgppgnents of the
okitdi agnostic does dose with little or no toxicity.

30 4.11 Conbi nati on Ther apy

5. Examples
The invention is further defined by reference to the following examples, which

describe in detail, preparation of compounds of the invention and methods for assaying for
biological activity. It will be apparent to those skilled in the art that many modifications,
both to materials and methods, may be practiced without departing from the scope of the

invention.
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72 WD 2004/ 063213 PCT/ US2003/ 037895 | east one ot her
t herapeutic agent. The conmpound and/or pharnmaceuti cal
conposition of the invention and the therapeutic
agent can act additively or, nore preferably,

syner g $itd &ah Jl\és beldw, tﬁmu@m dbbrevihtiond h&RTROMNEGwRB Medhings. If
phar maceuti ca onposition of the inventign is

athbbreyiadipp i n@b@f‘éiaﬁfi dihes ifs ginerlly Aeceplgdinsrung at i on of
anot her therapeutic agent, which may 5 be part of the

same pharmggesfi cal conpaesiti @i di fferent

phar maceut i@l conpositian. Ly, L grbglqﬁodi ment, a
phar maceut i conposi tian of c&{h?s e donis

adm ni st er rior or subseqw Hheﬂ{uﬁérat' on of
anot her the{ 8 utic agent, | nd%t e I'n one

preferred i ment, the co
phar maceut i caﬂ% conposi ti onsmgf %yﬁ{é n(ixlygaﬁbocgn be

used in conbinati on therapy ot her 10

chenot her a Ilc agents (e.g 11 k at i n
(e.g., nit must ards (e. ggoﬁ ‘l§ (ﬁuo %&Uam@thyl

i fosfam de, hl or et ham ne, " pn % g cil
hexanet hy| i ne, thiotepa), - 2Af %rﬁcﬂzq % % 9.,
busul fan), osoureas, triazl abolites
(e.g., foli i d anal ogs, py ? i SF\‘EG AL § gm(l@g’ﬁphy

f1 uorouracit, floxuridi ne, e ar abl osi de,
etc.), pur III'Cé a| ogs (e. =g B{o /mass spectroscopy
t hi ogunai nél pentostatin, 15 &% al) natur aI product s
(e.g., Vi nlﬂ“&stl ne, vincri stl Fanute oposi de,

tertiposi denl dact i nomyci m, P’é’tt‘?ﬁbl ci n, doxurubi cin,

bl eonyci n, ek nycin, mtony éIFlPH@IGSL aspar agi nase,

interferon 1‘éfﬂ%ha) pl ati fum cé%hﬁtﬂf??é‘?‘ﬂcéwné@ﬁpl exes

(e.g., cis- i num car bopl at-methgl morpholine

m t oxant r ofd&A hydr oxyur ea& pr déBrdseaeptiteacichor nones and
ant agoni st STI€e g., predm%onetl‘llsm@l?rﬁﬁﬂymogesterone
caproat e, rldf oxyprogest et one thiodtyar dromategsathyol
acetate, 2QulIdi et hyl stil bestr olmicetiter nyl estradi ol ,

t anoxi f en, tMist ost erone p* opi amiadomolai| uoXynmest er one,

fl utam de, Weuprolide, et<€.), vahiictangumgenesi s agents
or inhibitors (e.g., angiostatin, retinoic acids and
paclitaxel, estradial der| vat [ Ves th| azol opyri m di ne

der|va§—|1—\Fé‘§mPB’t]cS gid Leou, ing (e g.

ant i Sepme Adniaé a0k fe@llﬁsqNbMIocHélﬂpd&asqfea@g GvﬁlﬁQOW'ﬁqfeﬁdme in DMF (1
inhibit apoptosis, tunor suppressors, TRAIL, TRAIL

LyR?é '})Q(? a8, of regig) gg Hueq mingtgs Wét@tng};ogg_n agztg‘uon or vibration and the

I EHa@ﬁdrﬁH&hﬁe WhSRIER fhid AP WIRZYBRicd RAKERMAEMGAHMS. The resin
inhibitors, RXR retinoid receptor agonists,

c aebyathp fhreafimesith WME, theee ém)es (%] alk 4 ghree times with
( Hﬁﬂio?dﬂlétﬁiﬂb n?he &dsh&a prhdd ﬁ@t‘éét@@ ’mt?fa@éd)a}mno ﬁld](%OC or iVDde was

her apeutic
used for lysine and t—Bu used for tyrosine) (3 eq), HBTU (3 eq), and HOBt (3 eq) were
dissolved in DMF (1 mL per 100 mg of resin) and added to the above resin, followed by the

addition of N-Methylmorpholine (NMM) (6 eq) and the mixture was agitated for 1 hour.

The reaction mixture was filtered and the resin was washed with DMF. This coupling step

was repeated and then the resin was washed with DMF three times, MeOH three times and
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therapeutic kits nmay also contain other conpounds

(e.g., chenotherapeutic agents, natural products,

hornones or 73 WD 2004/ 063213 PCT/ US2003/ 037895

antagoni sts, anti-angi ogenesis agents or inhibitors,

apeRM BsdetimdddURd RGin IS RoSePith D) lRfidihe irPDMF (3 x 3 minutes each)
phar maceutical conpositions of these other conpounds. .
Thefespbet PROVRIQ BmiRHs e dec grovp egthe TEemminaesid Lisinext desired
CRRLALRR LB oG PAROMR, 8id &i‘e@%,fljlﬁ'l"@ 9@ HOBL (3 tew were dissolved

pharmaceutical” conpositio the invention w .
win DM t(1 oiliner 180 weaprssiahenst addedfo theptbhes resionfobemesisbyghe addition
ohar ) _ i g
oo R BT (o A Erhe hAREAL HEarodTT AR P,
Pregftemaiikipre wirdiltepelianil the rkiin waowashbdwithDaii thoee tinres| Mel@H three
a.c [ rmaceut i cal siktion of the.
ORI e BPSRR AthcRs SRS RRief st s

C oraauthni Hor péptided @ntadfingamsie-¢amihus aanyioiie tblipptiref comaleraiallya

chenpt her apeut,i c e nat yr uc a ho ne .
PR GRS (Pl B s DR gih e spS R Guptea with
| HIBTI B @t), EDBAPEG Y SiENMMI (6dq Gor ag @oiir. Bor aﬂfoﬁhae tﬁmme)s the
and/ or maceuti cal _conposition thereof. The L
c BB £ NIOTRRGS kY S BES Sorai i POl e e resin with
C &_fé'ﬁ@ﬁlﬁﬂﬁaté’l%i{c_l (3e:q), HBIT'S €P&y) HOBUI(Std) Agd 11\_1%gvﬂ(a Bd)EThe fully
prior_t adm ni stration to. atient. e caonponent s
of‘SS?‘H‘éle‘ENfcaPrW paeﬂ%r%ﬁla% amide Saedh Wapietad *&Eﬁp 1 A/11S/ water
s@sut.5:9851 mLber W(ﬂfl% bedkix) aﬂ%gﬁﬁé@@ﬂﬁni%@%&i drQibratiPaT6r 1 hour.
preferably, a sterjle aqueous solution. The )

c dhpsAdiondnixire Ws flietednly resingtpspyEshadavithf B/ ALS/watey and with
WRicRRrdiRYhRE TRIWGRIhEBFasi BhOveldiiAtl S and e ?ééﬁ‘lhhg RS was

sui tabl e solvents, which are preferably provided in
aftBvasd tapsstimescvitiedherai ner. The contai ner of a

therapeutic kit may be a vial, test tube, flask,

bottle, syringe, or any other neans of enclosing a

solid or liquid. B&dksamplexiinifichtioreof Reptidess t han one

20 CRITRARE ggptidg Qv%\s/ﬁfsg lx\/@dl i+ a &QH:%ﬁfnnanﬁ)uﬁF&qge%a\ébﬂndgx[ater orina
ot her "cont ai ner, Pch al'T ows for separ at e osl ng.

Tlfesv &rops ofegjacall swtic acid andiwaimodnd evas punifieali ygrepfactivareverse phase

?E@?gg%g lictn%acl:l \:;vitl\{ & %ﬁ Cneopgeg b)i §yrrlle}§:%%}gul.r9- P(fl((%g:%gu?nfjnl (é% Oé’%B P 21.2 mm).

eutic contai ratus
nmihepaptideliveseluted ysingg gadientyfieontl 8- NP6 BsovepB Pmiirt with £flow kate of 20

\é\%{l_i%?q{n,egvggle %iﬁ%g :Xievgailssvgfartgrtckgtgin?nfg Ot. lr‘]/(oE m%ﬁlgpo%ggl%tagid%gd tso']\?ent B was
acetonitrile containing 0.1% trifluoroacetic acid. Detection was at 220 or 254 nm. Fractions
>95% pure by analytical HPLC analysis (Waters, Phenomenex hydro RP (250mm x 4.6mm
over 40 minutes) using gradient 3-100% B were combined, concentrated to a volume of

about 2-4 m] by rotary evaporation, and lyophilized.

5.3 Example 3: Cleavage of Peptides from Resin
The resin was treated with 2% hydrazine in DMF (1 mL per 100 mg of resin) for

three minutes with nitrogen agitation or vibration and the reaction mixture was filtered.

This step was repeated an additional five times. The resin was washed three times with
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for assaying for 30 biological activity. It will be
apparent to those skilled in the art that many
nodi fi cations, both to materi als and net hods, may be
practiced w thout departing fromthe scope of the

| DXENidARee fithed Rt BRALRRRhAe. PEW ddSZAQ383y18%Rid (4 Iaq)t BB TU (4

exan‘pl es below, the follow b{%(abbrew ations have t
r

f 601 BABRPtid eI dissofved in BME (@ wilaper $P0 M ofEsing émd wéad to the
| bR Sesid, ?olﬂ@/@@ B@{ﬂeﬁd@ﬁ&?pﬁ]@ %e{@ﬁﬁ‘& line &CQ}'and the mixture was
acetonitril oc = tert-butyl oxycar bony CPM =
c gittest fprek h<mr ﬁmeéew mixtrnwe Fiseredandghengsin des waNBbthree times
t I
gmﬂwr i nt]ia%é ‘nﬂﬁ m@ﬁ[ﬂ%l{%@éﬁ%{gﬁ%% t?@éYe 1%01:13/,4/T18/water
N(95tibﬁ Eénhtnﬂi)per 1Q%rrop pfmsm)amdfagmmc’ovvﬂhmsrpMQ vﬂsl%@n:for 1 hour.
ff. ut [ 1
RSB ELA IS, SRt Pl R T gten e
c hnlesrwtth) gmh]pi‘wnethangalhd the ﬁltta@’ WS ounden‘qated:l The residue was triturated 4
chr omat ogr nmass spectroscopy M= nolar 20 mn =
tlme?‘mgﬁfa&mr/r(‘? iliter mol = mllinoles NHS =
N- hydr oxysucci ni mde NW = N-nethyl norpholine 25
TFA = trifluoroacetic acid

5.4 Example 4: Coupling of Peptides to Doxorubicin
The desired peptide (1 eq) and doxorubicin hydrochloride (0.6-0.7 eq) were
dissolved in DMF (0.05 M) and then HOBt (1.2 eq) and diisopropylethylamine (4 eq) were

added to the red solution. The reaction mixture was stirred at room temperature for 5

minutes, and EDAC (1.2 eq) was then added. The reaction mixture was stirred for 17 hours

at room temperature and the solvent was removed in vacuo.

3.5 Example 5: 4-Fluorobenzoyl-Pro-His-Ser-Cys-Asn-NH,.

This compound was prepared according to the procedure of Examples 1 and 2, with
4-fluorobenzoic acid being used in place of the amino acid. (10.4 mg, 19%) was isolated as
a white, fluffy solid: "H NMR (300 MHz, DMSO-d6) § 8.94-8.84 (m, 1H), 8.53-7.96 (m,
4H), 7.66-7.58 (m, 2H), 7.44-7.21 (m, 4H), 7.09 (d, J=10.9 Hz, 2H), 6.92 (s, 1H), 5.09 (br
s, 1H), 4.72-4.65 (m, 1H), 4.52-4.31 (m, 4H), 3.70-3.48 (m, 6H, overlapping with water
peak), 3.07-2.72 (m, 4H), 2.22-2.08 (m, 1H), 1.93-1.75 (m, 3H); ES MS m/z (M+H)" 678 4.

5.6 Example 6: Ac-Pro-His-Ser-Cys(Me)-Asn-OH

Wang resin (397 mg, 1.00 mmol) was washed three times with dichloromethane, three

times with methanol and three times with dichloromethane. Fmoc-Asn(trt)-OH (2.40 g,
4.02 mmol) and diisopropylcarbodiimide (0.625 mL, 4.01 mmol) were dissolved in 4 mL of
dichloromethane and 3 mL of DMF at 0°C and stirred for 20 minutes. The dichloromethane
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TIS = triisopropylsilane TLC = thin |ayer
chromatography L = mcroliter M= mcronolar 30 v/v

we2000l0682e3 t 0 vol unme 5.1 Exanple 1: Standard ReBCTURmOSIOB7895
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Amino Acid Coupling Rink Amide AMresin (Novabi ochem
was treated with 20% piperidine in DVF (1 nL per 100
nmg of resin) for three mnutes with nitrogen agitation
or vibration and the 35 reaction mxture was filtered.

T SreRb&R zwa&cub epﬁ@to@ v, fddlid th@ Elﬁﬁtlotn%d B Rition {led to the

resin was washed three tines with DMF, three tines

wiMiahg resinHrooabozeih a Shl‘r‘t@féd glaspefgnngl-t AMAR @9 Imes @ﬁ%nmﬁ)em 1 mL
Tﬁm%gg L1885 5RGe decﬁ Beturk Gak gélateg%ami el GirSné BSE. The
use or

e was use or ySlne an
t pixoge mej filit@ed de rediBFab W&he(threeamabs M@OBtDYIB apdydhraseinges with

clhg‘l%slﬁrgvmeeg]ane ar%e oup?gﬁ% ke 8rebwg1'5q%%96fat2r66e§a g?/ sta escrﬁgfeg agove The

ove resrn
Mefvhmlﬂyﬂ crfmliepimnhm mds(NMcheﬁ ummg thapebctduee of Biathiple \&sth the

ghaé ﬂ]& e S’Iléégﬁ Fﬁg?lkg%err&@g@ggﬁﬁ Xg-gﬁtrt\s\%?ﬁ were performed

cm@ 3 agnate@ts of WRholaBldeRtRalatntk dfFBTU, Beqlieslets ¥EHOBL, and 6

washe ree fine MeOH t hree times and A5
ViSusG RFS%WS% r@g%{b‘fmfi‘c%x?@gg 2 P RHP Sleats %PB@HHZMBG

r Sptifle mffof@atze@l i(A4Y: P8 %R @61 dl laR®ad AmiRbre 68w$ c8mpounds in
m nut es eac }—I escri bed above to renpve the Fnobc

ot Btip obB3: ”12 fNME\t@WHé RMPQ-d6T RS- Hdsxtl Hoeka-247 (g, 8.25-
t T
g%gﬁ %ﬁﬁt%%ez;ﬁ&g ﬁ@‘) ?‘ER) HB5f E'H)( %BM@Q 8H')'Bf Hd. 4&) %gﬂ) 4.56-

sol've
4 6fmr 28D ©39-4348 (laoﬁi@d3 166r3t6ﬁémaﬂd,\ﬁ6’eﬂmmg Wlflnw¢t@1\md1<)b§/22 -3.12

t 22 H §4.984 @, Ofi)Ns Y5 Ry holsk B% 'V%@I Jv@ﬂ%%]n 3hth pmso
e m S { }% % i

Xture adi t at el
npeak); 2 O7\a SH.i 2. Q05,630 ahoil -1 Iﬁé (m,e‘lsH)nE&/MsS Mihﬁdl)v\ﬁlﬁm DMVF
three tines, MeOH three tines and DCMthree tines.
Subsequent amino acids were si ngle coupled in a
Si k. xamipherin esrc-Pnﬁqgis{seﬁnvekMe)mi\t@vrqumm flhdrebenzoyis-NH,
rcial I [.abl

tyl, . the follow i N,
aci db, TrigDEmiRed1 14 B45 mERolesrgedin acautigy ol Brogdier-
aayls(m)ims@@m}lnmsomﬁ(w ne%ﬁ 099) mﬁmﬁd(ﬁﬂmbeml M¥Bhimide

eq) for an hour. For all other exanples, the

c@p?p%go 036 emel) fa } wnt RO srdsthoeiytion g swedcaa EQSInG f§gperature for

t 516 hb&k MrAGdeadith Elﬁxtﬁfé \xrel@,%oﬁc%ﬁﬂraed/\aﬂdhhe kB@u@\Q&rﬁaﬁﬁé@ﬁf
acid (3 eq), HBTU( eq), HOBT

TerepFrafivieyHP I sSdnihPEd awi@afyﬂfewatprew gwtese) tmgWArw @&3 (Bi#o) of a
F SRt aVRSsolii S RRRNEbOMER DM UE 4 08 (s, 1H), 8.49-8.42 (m, 1H), 8.35-
8.22 (m, 3H), 8.14-8.07 (m, 2H), 7.94-7.87 (m, 3H), 7.82 (d, /= 8.0 Hz, 1H), 7.46 (s, 1H),
7.40-7.35 (m, 1H), 7.32-7.26 (m, 3H), 7.02 (s, 2H), 4.82-4.61 (m, 1H), 4.60-4.47 (m, 2H),

4.40-4.26 (m, 2H), 4.21-4.13 (m, 1H), 3.77-3.69 (m, 5H), 3.68-3.61 (m, 2H, overlapping
with water peak), 3.27-3.14 (m, 5H, overlapping with water peak), 3.05-2.95 (m, 2H), 2.91-
2.83 (m, 1H), 2.72-2.55 (m, 3H, overlapping with DMSO peak), 2.08 (s, 3H), 2.01 (s, 3H),
1.92-1.65 (m, 5H), 1.61-1.46 (m, 3H), 1.38-1.24 (m, 2H); ES MS m/z (M+H)" 976.7.

5.8 Example 8: 5-(& 6-)Carboxyfluorescein-B-Ala-Pro-His-Ser-Cys-Asn-NH,
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(95:2.5:2.5, 1 nL per 100 ng of resin) and agitated
Wth nitrogen or vibration for 1 hour. 15 The reaction

worzoodsrR1nas filtered, the resin was washed w PET/US2003/037895
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TFAI TI S/wat er and with dichl oronet hane. The sol vent
was renoved in vacuo and the resulting residue was
triturated three tinmes with ether. 5.2 Exanple 2:
Purification of Peptides 20 The crude peptide was

di ssol ?‘ﬁ@' cbrﬂpcﬁmmls Hﬂéﬂ&r@&‘ﬁ’&ﬂ%ﬂi ariRb tmggmw dsgu%ﬁgg Qcording

in a drops of gl acial acetic acid and water
wéesthp proceduses déﬁxyn@lpéraad 2ty the ercsptiqun dubthe ppupding of Fmoc-

(BBSATROR O STATT RBURRI R 16 B  arr

u sqlrigalwtgmfefﬂi)Eh and 6 muﬁ@lem@ff/a\IMMywhﬂegme nt'puplimgStdf Fenof4Sewtrt)-OH,
og{i-{ﬁls(%g %ﬂ]ﬁqcﬁr}g%}gr oacg‘éfé/ gcgrbox uore&cem Fvsree rPerf%rmed using 2

25q1aczﬂérﬂ)mﬁth¢ dodd, Qentiaalantn gf MBI 2 equiitaleatsad EXIBtcand @ eduivalents of

oy s 18 P e 38D PlRisah B sehaiswa da Rifdr nd s

Ritif 0TV cdnfmis: O aIME (B00IMME, em\)Isosd@tgummb @Nfbr s, 1H), 8.98-

2R BB I8 DB B P R84 . 20,

38.05- 739dia§armb e7 éi; (s(D ﬁ@vagmgé (ﬁepSHﬂerﬂof(aom Re$iz2111)6.95-6.90

168 19 570 (62T PobT Oh AR A Tt GEmDH B 25 GBARD, 305-2.9

agint 2y, QISSQWlV(mbBHS I2Q99 2040 nd, ), rzef@cz 5080, 124722 WAk, 2H), 2.09-
filtered. Thi was repeated an addi tional five

t ilp@dm, iy Esé\éﬁ W/%/\%%)a%%@ 41}*'# &ale fordasREhlinO0 13 eN\i@-22. Found:
zqgghg&.}gg@cdvgg H@%@OB/ 037895 DMF and three tines
W th

hl oromet'hane. The desired carboxylic acid (4
eq), HBTU (4 eqg) and HOBt (4 eq) were dissolved in

DVF (3, 9?2‘?{}12)\5/\%% %Q-ﬂ%-ﬁfs-srgﬁ-%xg%sﬂ-: @y-@g&&s@%ﬂd}% exfd m%—ﬁHz

resin,
(8 eq) Thisdompaundivies preparedfomagr-RratHis(theSer(troRQystirt)-Rvetrt)-Gly-

PP AR RIS L TTOR ALSE oF O3 R, 0657168

diacdvkrdingtodirba@dere CTHbe peduat wassledved ah@ﬂm/ﬁeﬂ laccording to Procedure B

it SO e 0B R Rt BlP £ EplR SR sSaic bR oo

TheHz, &M O Q6) 88>96 145 eH\)yamsfs 4(1(@1{ a@h:) 8’ 3(!38 wgh FJZHI)I;3$16 8.00 (m, 2H),
washed once wi t

di’eHr of %ot 46&%33 £1Fre2f¥)ﬂ%?r?i?‘é(%‘§{)c6%é%9 st e7c91 ($7&D 6.94
r ee§ Iocblpﬁ 4/@934 LI ichWit £684. 60"(1|nnﬁ§ d»%lthtbpmg%hydvat&tﬂaﬁt) 3313.12 m,
anpl e 4; Coupfln of Peptides to Doxorubic
5H overlappmg with water peak), 3.04-2.9 (m 1H), 2.89-2.70 (m, 2H) 2 64 2.44 (m, 2H,
overlapping with DMSO peak), 2.40-2.32 (m, 1H), 2.09-1.97 (m, 3H), 1.91-1.66 (m, 5H),

1.58-1.45 (m, 3H), 1.37-1.23 (m, 2H); ES MS m/z (M+H)* 962.8.

5.10 Example 10: Ac-Tyr-Gly-Gly-Pro-His-Ser-Cys-Asn-NH»:

This compound was prepared from Rink amide AM resin (0.100 mmol) according to
the procedures of Examples 1 and 2. The title compound (54 mg, 61%) was isolated as a
white, fluffy solid and as a mixture of two compounds in a ratio of 3:1: "H NMR (300 MHz,
DMSO-d6) 6 8.94 (s, 0.75H), 8.89 (s, 0.25H), 8.54-8.22 (m, 3H), 8.11 (t, J= 8.7 Hz, 2H),
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The desired peptide (1 eq) and doxorubicin
hydrochl oride (0.6-0.7 eq) were 15 dissolved in DV

W@ 20005633 and then HOBt (1.2 eq) and PCT/US2003/037895
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di i sopropyl ethylamne (4 eq) were added to the red
solution. The reaction m xture was stirred at room
tenperature for 5 mnutes, and EDAC (1.2 eq) was then
added. The reaction m xture was stirred for 17 hours

aty, qsqemi em @H)J ﬁ%4aznﬂ;  (Dengalaend2 WRaSH) SMV@Ds L B .6 1z, 21),
vacuo.

4 7#15:@9%@@@%% 92FG‘301H-)M @6%@ J R Ha, RFDu479-4A5 én.cldihoveldpping
gﬁgthg@%ﬂ;eﬁs @@@@@9 Iﬁgnt %véﬁh‘fogﬁg%@%& pgékg E@p.%ifg%izm, 3.83-

| o oben20|c el n
of3 BHe, élﬁ,ri‘oS5a3c;47d(m (D 344py25 (eI Wa22- 3 §9(mat 18D, 2686-242 (m, 4H),

f
o 1 Gt (H 72 S ep W iioplite VR VSSERD -t an im,
2|-1i)93 78 %@, ZHZ,]J ’(7h(1s 48 ES M08/z (B+H)=87507; Qnkiz cal@Hpr CGHOXN 1201,S:
4.72-4.65 (m 1
45%26?13]310%1%912 (pepgd%)(’"g&y 6H, ov(erl aplrji) ng wth
wat er peak), 3.07-2.72 (m 4H) 2.22-2.08 (m 1H),
1.93-1.75 (m 3H; ES M5 rn/z (MH + 678.4. 5.6
Exanpl e 6: Ac-Pro-His-Ser-Cys(M)-Asn-COH Wang resin
g 397| ny,s. 1L1E ﬁﬂuﬂiﬂ@?%} AGTYHEHRE-GIV- G@V-Pi‘(ﬂ]iﬁs—%r-ltdbs-%sn-NHz
[ or one , re anol an )
B B e sk e AWt R Py asfording to the
( Drétddiges of@x@ﬁpm bid 2 MoheCtitleSORPORN (5?&@05@%m£$solated as a white,
f@% 4.01 pmol ) were dissolved in nl. o
SPrathaTAmaie of tHo compeypds fra i a%ﬁ i P%Rﬁ?&o MHz,
2@)M’S®léf6 8.94, t;gg 3190k 88 AYBLIANS. 568 MQn? @ﬁg/ méﬁbwéﬂ), 7.99-

PCT/ USZOOS/ 03 was renoved i n vacuo
aderddm, 3H) He0do 1 15Di - BAHmaHE) s b1, &17 Sddde dH).5/-Q2He. J = 8.5 Hz,

[
\(ng d@ﬁ% n@r@m gdog\ées 4 i R me&gg g d%%%o@éfﬁpﬁkég WQWter
amﬁalt)ﬁeoiﬁi RP Gnéﬂmer&gpmamfb weiter peak) ¢ - Higbh' (m»r8H§nb55 3 46 (m,
h Xit r t r shed
000 NS0 Tl 803, L S 0, P9 st R
dloatrﬂ&ppmae\tltthMSOaJﬁdc)m% t.88 ph; 1&@) p@m&i (ne2 @ s.77 (s, 4H); ES MS

tr E}% Q{H@lﬁ%@é%%&hx 1. csalcg%é &ﬁiﬁs}“ é pr Oggtggin’zjl gg &eptlcfe content,

ExXampl e 1, with the exceptl on that t he couplings of
Froc- Ser(trt) OH and Fnoc- Hls(trt) OH were perforned
f 3

FITER LR :
NI\/M Tﬂl‘hls mbmp@dﬂrv&s @fepﬁlédlfﬂ?in&{lﬁk watle mebstnqo Qb@ﬁl‘ﬁﬁ)l)ﬁi&@brdmg to
e PepeRld Tt e;%aﬁnﬂﬁﬁcﬁ@%&s‘%% oLt

r a\&ht@ ﬂlfff}&%llalmd Adh MRt 39&10“56?11 OM@I ﬁjﬁ}lo 8 83 9’7 lﬁ%\lMR (300

( MHZ_L:#BMS@ d&bﬁﬁgéés @«?ﬁﬁzﬁ)% . 09%§H(>s8 ?S‘myo (. 31@ &m%@ %6 (m, 7H),

(Ma0kED1)47.5R7.32 (m, 1H), 7.10 (d, J = 8.3 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 6.92 (s,
1H), 6.63 (d, J= 8.4 Hz, 2H), 4.76-4.59 (m, 3H, overlapping with water peak), 4.50-4.30
(m, 6H), 4.03-3.85 (m, 2H), 3.81-3.69 (m, 8H), 3.68-3.58 (m, 2H), 3.55-3.47 (m, 2H), 3.43-
3.10 (m, 2H), 3.04-2.70 (m, 4H), 2.68-2.55 (m, 2H), 2.47-2.37 (m, 2H, overlapping with
DMSO peak), 2.05-1.94 (m, 1H), 1.92-1.81 (m, 2E), 1.77 (s, 4H); ES MS m/z (M+H)*

1103.8; Anal. caled for C44HgN16046S: N, 20.32. Found: 14.61 (peptide content, 72%).
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4.47 (m 2H), 4.39-4.25 (m 2H), 3.66-3.60 (m 3H,

overl apping wth water peak), 3.22-3.12 (m 2H),
wW@2@8/083293% (m 1H), 2.91-2.82 (m 1H), 2.68-2.HdT/{82003/037895

3H, overlapping with DVSO 15 peak), 2.07 (s, 3H), 2.00

(s, 3H, 1.91-1.65 (m 4H); ES M5 mz (M+H) + 613. 4.

5.7 Exanple 7:

Ac- Pro-Hi s-Ser-Cys(Me)-Asn-Ad y-d y-Lys(4-fl uorobenzoyl

)-NH2 Triethylamne (17 L, 0.12 mmol) was added to a

sol ution of Ac-Pro-His-Ser-

Cys( Mg} FAample 3: 5 -19-T 1y ly-@i10-Po-MivSer-@ndAsn-NH,

Lo RRERARY s SSBE) Pl 0uk Fufe PR T FoD g o
t elmpeo@tiumes of BvampBsd andQr The iivecotgacid @G nig, 33%) wasvedated as a
t t he, ' i.fied b

5 PO RSO Anta; sRES oObroEBPoRid ¢ Bindl 695, BE 600
minNmE, ENISOQA6YS 894 1] 0B HY, 1% (s, @ 378), 9V45-8.80 tﬂl,ba‘}gys.wb.isé (m, 7H),
1H NMVR hsoo MHz DI\/SOdG& 8 8.98 (s 1»—%, 8.49-8. 42
( 401k, )87.§%7.3ggr2,21q)n7.1 gq)g~§_.31ﬂz,@}@,77. Iid, DRIP4 Hz, 2H), 6.92 (s,
7. - ; . _ 3 i € -
(188650, £ Ao R ey b0+
214p, 6K), 8938851y, pAT), Bl -3.60 (50 SH). A7 Hp8 @i)2H), %I%B 4% (M H), 3.43-

( ) . - ‘ . 2 . .
40t 1 O, s 0l B3, 091 By vetping vt
3 DMIS@ pgak)(1Q5- 594 (v BPbi 88 (wi 2H), WAT 6% 4BBAR)MS m/z (MHH)"

3. : , . . 72-2. o
AR M T
(s, 3H, 1.92-1.65 (m 5H), 1.61-1.46 (m 3H),
é;( gﬁ%’ Il é 2 é_l_&?_x(a%fﬁé 14E§cmr% 1471-( &M;{;DC-’-O-%Z'Q-TES-S;}QC%- sn-NH,

15 6- ) iay opphhdiwigsemirad-frdnAR Ak Rimdde A SEr&at (COy0S-miaol) Mddrding to the

T 0053 BT SRR 0008 TR AR ILRS  we,
adhdy oy ahdad hixpiro sBwhdrcompoindExadatie olo6avd 12 NMR {300 MHz,
t he excegt ions that the coup

h Ii% of Fnoc- C,\isStrt)-CH
neMperdoep fed (dHng 43-2efuiny alent B @/ arioid ali.¢;0857.96 (m, 2H),
e@%\fﬁéﬁ(@ﬂ,91}1?{7.%%}%?.?29?%%! Ay 5,094, b'(i—‘]cgfo.o BRI1S, 7.02-6.95 (m,

equi val ent's 0 e couplings '

20 Frbi- 0S¥y (61 YH)) 6.684(d, B F&dHZ (4. 734 Skn, 4ihweetppingpyitdiveter peak),
5-4(5%6 . ' I C i 2
C AR BB Oy LD AL U453 . 2,

edeAlvial G, d Hof3.09cB04 (mauridD)A2. 885270 iheii)s 2.65-2. 58wl 1H)h@.46-2.38 (m,

ti 0 ' |
B RERRL O CATS TR 20 APl P S 081 B L 94174 o,
NIGE) ( BEB1. A, 4NSES W) 0/ QV3ED) 186004 Afbl: calgd forHT; HENG®, 1 S: N,

25 1382t Taolptedediel B 1 21y 105,02 7. 96 (m
1

10

H, 7.66 (s, 0.5H), 7.42-7.33 (m 2.5H), 7.10 (d, J=

oL _ 0 .
5 gézjéf%‘%‘%}‘.‘i f, i : QI (-Pro.His-Ser-Cys-
4H), 3.05-2.92

This compound was prepared from Rink amide AM resin (0.103 mmol) according
30  to the procedures of Examples 1 and 2. The title compound (50 mg, 60%) was isolated as a
white, fluffy solid and as a mixture of two compounds in a ratio of 7:3: "H NMR (300 MHz,
DMSO0-d6) & 8.97 (s, 1H), 8.47-8.21 (m, 2H), 8.12 (d, J = 7.9 Hz, 1H), 8.09-7.92 (m, 1H),
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(m 2H), 2.85-2.71 (m 3H), 2.69-2.60 (m 1H),
2.58-2.54 (m 1H), 2.47-2.37 (m 2H), 2.09- 1.70 (m

WG4/ 0E831VE m z (M+H) + 985. 6; Anal. cal cd for PCT/US2003/037895
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CA5HA8N10014S: N, 14.22. Found: 10.54 (peptide
content, 74% . 15 5.9 Exanple 9:

Ac- Pro- Hi s-Ser-Cys-Asn-3@ y-Ad y-Lys(4-fluorobenzoyl)-NH
2 This conpound was prepared from

o S, S AT A oD FE b o8 Hadiin 5981659 (.

03ﬁ¥ 6gaqli/ o 8 @ }QBZH)THWBM 59361 QHYli450 -4.27 (B, @gesvsmp&ng with water
g%(gr oduct was andl_g83 I fied accordi

G5 16 o JEe 211 65 GociBe E4my 110y S ohd 105w, 1, 3.06-
CQ@@%”Q—IPQ 89-2f")5l{fnf YH?_DW'ZIZ%AIS(QJ QF% 2.409- i\@‘ﬁn( 380 ovm%ng with

( aaMsm)eakg 23_3@ :gz]o@l @ﬁ) 209195 (m, g-H.)71 5051 @Mm@xg), 1.52-123 (m, 4H);
7 Eé%% m?‘z?(%im) 869 6 A ?%alzd ?o‘% c@s 1ﬁs 71\{]137 458 %%Qldsl@ 86 (peptide

SCWeIBxW)(m 8H overl appl ng W t h wat er peak)
3.27-3.12 (m 5H, overlapping with water peak),
3.04-2.93 (m 1H), 2.89-2.70 (m 2H), 264244(m
2H, 25 over | apdiorExampld1OMSPoddis)Ser-L

MEscPrpeldis)Ser-Ly4(0M &) - on
2. 0[%1&00%%0]& %%aslﬁépa%%%négg—?@(%zém%) %E %g—f"(%g(nlr% 0.10

Exram'p) zmdﬂbxorﬁbleiﬁyiydﬁlgdeﬂley(Sng 61063 iBeroh)@yeording tdNhi2procedure of

(5060 Aaly aEis B AR 16 P heo i sereype St Bxample 2 and

E&ﬁ‘ﬁﬂdb@ﬂle titla B&nﬁouna' UR Ihg,t3l9%) @@ﬂﬂ@ﬂﬂﬂ @rdnpd sdid; IHSN%R (/%G MHz,
i sol at ed and as a _m xtu

I EBRLERaTsoA . P B hsr g S %ﬂpﬁ@eé%m F65lm, 1,

DW&@ﬂﬁs)(nﬁ 3ﬁ) %493(@86 Qn ﬁ@iy!)s 4885, &?(rﬁ SlH)%Z%g%g 8.5 1% 164.92 (m,

P@ﬂl} L‘Jgé’e‘b%() @1377&54 3774, @‘8 (I(lle)J4 1':2 -#.10 (w1 H)1 40§ -3.88 (m, 4H), 3.65-3.48

7(1§461¥ o@r ngjwdﬂ)wau?réfééha,73 §§?|>_i§1 ﬂmZiiﬂz) 3.66- %%1 (&, 3ﬂ)62 86-2.70 (m;
( dH) JZ=57@ > @12, 21 pyerlanpmngth WQ%GZKEH 3902/%? (napiﬂﬁ)ragZZ -2.07 (m,

M LT S8 e LML o

3 3505155 M8 nf/m(M1H)' 1138.44-3. 25 (m 1H), 3.22-3.09 (m
1H), 3.06-2.72 (m 4H), 5 2.69-2.55 (m 1H), 2.47-2.38
(m 2H, overlapping with DVSO peak), 2.09-1.96 (m
1H), 1.93-1. 8217 Bxanzpk 17:1A/PrHis-SE)CysES)MSndbax ( M+-H)

G NEIERE de ) e S e R L
1 hmd}‘)tan'ﬂyfox@uymﬁl lydﬁclyloﬁii@/(aﬁ’h@ 61057 fo@tol Ya¢Sording tcNithrocedure of
x%aglg mﬁ? resplips %rsﬁgg %vgsd Ql{ﬁiréi% a&:lop ngatg]ﬂgeeproAc'\éldlrlre of Example 2 and

afforded the title compound (36 mg, 54%) as a fluffy, orange solid: "H NMR (300 MHz,
DMSO-dé6) 6 8.95 (s, 1H), 8.44-8.10 (m, 3H), 7.96-7.85 (m, 2H), 7.69-7.62 (m, 1H), 7.40-
7.28 (m, 2H), 6.90 (s, 1H), 5.46 (br s, 1H), 5.32-5.21 (m, 1H), 4.98-4.92 (m, 1H), 4.76-4.12
(m, 8H), 4.00-3.88 (m, 3H), 3.07-2.73 (m, 5H), 2.38-2.26 (m, 1H), 2.28 (s, 3H), 2.22-2.06
(m, 2H), 2.00 (s, 3H), 1.91-1.63 (m, 5H), 1.52-1.42 (m, 1H), 1.13 (d, J = 6.4 Hz, 3H); ES
MS m/z (M+H)" 1166.6.
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procedures of Exanmples 1 and 2. The title conpound (51

nyg, 52% was isolated as a white, fluffy solid, and
wW@3200a/0642%3 ur e of two conmpounds in a ratio of 7BCRUS20034037895

NVR (300 MHz, DMSO d6)E8.94 (s, 0.73H), 8.88 (s,

0.27H), 8.56-8.21 (m 3H), 8.18-8.01 (m 4H), 7.99 15

7.87 (m 2H), 7.40 (s, 1H, 7.37-7.33 (m | H), 7.10

(d J-84Hz 2H), 7.02 (d, J= 8.5 Hz, 2H) 6.92 (s,

ppl n;ﬁ@'m i

Vat e 0]s. U3 ;
overl appi ng with wat er peak) __E,;Sl 3 58 (m 8H)

2> S8 hrady sl e M R e

WDk Wtﬁ)ﬁ&@O%%m&S?éﬂ.m@ﬂ) (fo?l mrhél) wetke. cEs%o]]ve(Bﬁl Il o2EMF at

5 %L 6@@%&1%@@1%0‘%§§mﬁ mg §. li +di?1§‘?¥’2£g A@ﬁ%w @4@ L, 034

c Qﬁlﬁ&)"&vere az&(ﬁto t& ré@so@f@ﬂﬂh@th@ foaction mixture was stlrred for 5 minutes.
- Pro- Hi s- Ser - Cys-

- NH2
%3/% %@gz ﬁd){ molb Wémﬁdé% twthw%wmameo@dmr%@r #p additional
( Qg 1199[5 nml Qolﬁﬁpamleﬂevédqn véeRo WP Eé%ﬁﬁi‘fig Ee%%ﬂquas titurated three

Exanpl es . The title conpound nctig
| émeatweth eﬁsfl @etawrptaﬁordfal 1ed $ojids dh¢ ed sahfawa% 1%@0h‘¢é<mﬁ @L of DMF

10 yyigh 3, TR 18 by g tyren b DTy b ants

8 .nhi%tufe T@5¢ NI THA), 1.08 ndl/pytidde apdBmVHf DMF wdfaddsd. Afthr,5 minutes,

jlﬂ?%s_ogxfegéwa(s%n?_ﬁl&v ’i;ggdcg}g alg(ij t}}gé']ezidgé g/gsl_%i&ngtgg. b@%ﬁ%ze(ﬂ%}l acetate and
421}6}5186 ﬂ*ﬁl%%et%gﬁ&hﬁ(r% givdh re@é@ﬁd aﬂﬁé ﬁl@dﬁ/&tt tvas paifed a&fbﬂkﬂg to the
L n

rﬁocg@.])re o@E)@gmp@ %gnd(qﬁor@ﬂ')the tgleggmgoqpyl (@ﬂngzl’_@% )aga A}Effy orange

15 3.s4: EBIME s (VBrBA149379 (m 4H), 2.68-2.55 (m 2H),
2.47-2.37 (m 2H, overlappl ng with DMSO peak),

2.05-1.94 (m 1H), 1.92-1.81 (m 2H), 1.77 (s, 4H); ES

M5 nlz (I H() 3
N, 20. BZ_E)E ﬁl) . 7 C
2004/ 0682 ramp@nﬂm PapA03 ﬁ@@ﬂilnlsarm@e E)Mmsine(o 131 mmol) according to

Acth ocegul%s g’ xamgx sg a¥1d9 g"h?qﬂxe e %oE'ﬁcf’ ?ng m?’ was 1sc|>\l"12d asa

Thi s prepare Fony
20 ( GN}ﬁ@Dﬂuffmdojld AGENMR (390 Mz, DMSd6)EEsa8-893 Gf, 159a87m-931 (m, 2H),

2SR 280 007 o6 BRI 7 T8 B e (R HGe™ o2
E%Bﬂ%wdgﬁs 70 (m2H)04. 5&45@ (ﬁSlB)?A 50.4. 23R, 870 36M48, (m, 4H,
e agitistersgito 1 958k et Aok B oYyitpl i, §503 A om,
(mad, kb Qm,BH;leve(r H)ppmlg;w@ch@l\lrgo p&dt), 2. o‘é-DQs (o, 16)1.90- ﬂsfigm 4H),

25 (s Wil UF It s At relobios 2N TORoBER ool P 14.89

6J<gapuae@§mgm8@%>zn7 2H). 581369 (m 8H), 3.68-3.52

5.20 Example 20: Ac-Pro-His-Ser-Cys-Asn-Gly-Gly-Lys(2-fluoroacetyl)-NH,
This compound was prepared from Ac-Pro-His(trt)-Ser(trt)-Cys(trt)-Asn(trt)-Gly-
30 Gly-Lys(ivDde)-Rink amide AM resin (317 mg, loading of 0.32 mmol/g, 0.101 mmol)

according to the procedure of Example 3. The product was purified according to the

procedure of Example 2 and afforded 21 mg (23%) of the title compound as a fluffy, white

&3



10 3.10 (m 2H), 3.04-2.70 (m 4H), 2.68-2.55 (m 2H),
2.47-2.37 (m 2H, overlapping wwth DVSO peak),

wQ@208/043293 (m 1H), 1.92-1.81 (m 2H), 1.77 (spPCHHEy200E87895

10

15

20

25

30

M5 na/z (MHH)+ 1103.8; Anal. calcd for C44H62N16016S:
N, 20.32. Found: 14.61 (peptide content, 72% . 5.14
Exanpl e 14: Ac-Tyr-NH (Cl1l CO Pro- Hi s- Ser - Cvs- Asn- NH2
15 Thi s conmpound was prepared from Ri nk am de AM reS| n
(0.103 mmol ) according to the cedures Exanpl e
| s 1oV 0B it Bodhkte 55 67 HES S8 Thits 3 B . 310,
a$ 98 Wéﬁz mzf 118f 7.%0 &PJEC@lﬁECiI‘?SW %hg @uv 219133101 11), 7.27 (s,
n%oun s in aratio of
DVED 748 (s, 813, 4974 (ds/ = #z, B4 78451 (opr] Hp Ay59- 48241(31, 6H), 4.19-4.10

J
3,354, S50y e, P8 2020
2 ag{) 2765724261 3| yerlappigg-yith BMSD peak), 2135 (1 6 =65 Hel, 1H):3.00 (s,
2
HZ90 1 %’PS(P §H§f7’1 & ??@{;t]m%légir?lg%glﬁ hﬂ%) s Ms{ ;n/z‘Q@f+%f') 900.8;
peakl) calcﬁi féQCﬁH&ﬁNﬁmnSZH), 20.23.FduiBl: 2&5@ mepfdd) gontent, 72%).
321310(m 1H), 3.07-2.94 (m 311), 2.88-2.72 (m

w th DO HbRyie 1as

1.93-1.74 (M 6H) MubrBibaivifos Bk y1)-RE,M5 nal z

" o TR o pd N DB RS ASGHPURN B -G oS Ron(ir)-Gily-

E@ﬁp{/ﬁlvb'ae)-Rmk amide AM resin (312 mg, loadlng 0f 0.32 mmol/g, 0.0997 mmol)
3-(4-Hy dro; yphenyl ) ropl oné NH- ( ) 4- CO Pro- H s-Se

CY SO0 NRPPTOPHITE OF BRPBRIA Ixﬁé)rwgfp%?éaﬂ&?f&m%wm{) was
a@hﬁﬁfedfﬁ%dr@ﬁ% B tﬁ@pﬁb@é’duﬁ’@@ Bxa@gmra% Rfford0d 8.9 id\@1%) of PLG-107 as

procedures 0 | es and The title conpound (50
g fugoyh lﬁeﬁﬁh‘il?(ﬁlggédz%%) I4pd-Q-e, fluffy solid and as
a mxture of two conpounds in a ratio of 7:3: 1H NWR
(300 MHz, DMBO-d6) 8 8.97 (s, 1H), 8.47-8.21 (m 2H),

8.12 (d, J=522Exppiple}dy AcsProdiv-Sep CysmAsn@Aladys(ey-
2004/ 063213 PCT/ US2003%.0378 oldadh. K@, (M 1H), 7. 40

(s, 1H), 737732?%%@%%%00%& 2H)
6 90- 6A89)r<é-ﬁﬁ18(tr31§)3r(tr6 -(F4(HtdAsnftet)-§- Alatlys(iviMe) was prepateds® Rink

o g 8Py e ing e AR RSl oG] Bl wosn
( nlea@ldl)f;onﬁth@ tesBi. le title cdrbf)qund waSpreRar@Biré¢mthiStdpin bound peptide

: cord2 n 0 tlgegéroce'fﬂlfe oﬁ E%e%a@g%d' Tfle I}lge b@%’c %giﬁurﬁied g%ﬂfd’ing to the
2 pﬁﬁedlur@&f Examplktd) andhffofied 39 ﬁlg((n 1P6) Qe title GozhpbudBas(arfluffy, white

Cbis ORooR o0 W AR s ira 5 T sE b den. 521 @,s=77

COnRt ﬁm)t 8. 1%%1 7 16, ﬁnaﬁp’v-e Si‘ism 2H), 7.77-7.66 (m, 2H), 7.40 (s, 1H), 7.36-

A% 28 (1(1)1 5|I|{)S, 6. 99 6 8%/(m 4H3 6A6S7 6.62 (m, 2H), 4.80-4.60 (m, 1H), 4.52-4.25 (m, 6H),
3.72-3.59 (m, 4H, overlapping with water peak), 3.56-3.44 (m, 2H), 3.38-3.12 (m, 4H),
3.05-2.93 (m, 3H), 2.87-2.75 (m, 2H), 2.71-2.64 (m, 2H), 2.45-2.35 (m, 2H), 2.31-2.23 (m,
4H), 2.00 (s, 3H), 1.91-1.58 (m, 5H), 1.54-1.41 (m, 1H), 1.39-1.17 (m, 4H); ES MS m/z
(M+H)+ 945.8; Anal. calcd for C4;HgoN12012S: N, 17.79. Found: 12.95 (peptide content,

73%).
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10 Thi s conmpound was prepared from
Ac- Pro- Hi s-Ser-Cys(Me)-Asn-OH (62 ng, 0.10 nmol) and

waleooatoed2izi N hydrochl oride (37 ng, 0.063 mmol ) PCT/US2003/037895

10

15

20

25

30

according to the procedure of Exanple 4. The
resulting residue was purified according to the
procedure of Exanple 2 and afforded the title
compound (28 nmg, 39% as a fluffy, orange solid: 1H

NVR (30 A OG-
o (sri)os—%'&%e 7&5@?&@%@1{%9&

7.41-7.26 (m 3H), GYARXFPRE By1)-IN

1H) 5 l_@@ﬂ’roslé%@m r(tgtmbysz(%)]& @g&iﬁg@{i*@i 1Vz)qd'ef'wé9prepared
401@)11113 ag8de( AM ra3i) (0.190851d) 4@ording to @ie, prevedure abﬁxamgplw JfHut was
TR S TR e a—
?%?dp;gik Yhe 13’20(3918:2 oPBxapiple 1H)"he QudDr@&ubfiwdsmpurifiddhccording to the
oy ik SO i s
f{él %quéag o L E)@srp@; )85 19(m H),813(dJ 7.8
oFiep D 0T 7 o By 6517211 G 20y 4 OA) DS B So g, 735 (s,

011@5337 29@@ 1HRBY6 @wwbﬂ‘zl THNY 98 @Rl ) 5164 g&’@:@z; Hz, 2H), 4.81-
accor g}g to the rocedure

34 6%@ %Pé)sfhﬁ%f*r%é (me w@lm@gwﬂi th@dneé@c%?%ﬁﬁ@ (mgPH,he
pB&é‘EﬁGMﬁ%wﬁB wﬁee@mh{f 33691k @I e, @e@ 5@53@& 1 &, Q@WPHMH),
u or ange sol MR (3

A e AN L —

w%ﬁ %pédﬁ) 225*1112 247(11’{3%}1} 2?126 ﬁU‘}'%]:'ﬂ)Hg igé‘@ 321{) f%l-(lrga)(m 5H),

4195»44169@, em ESHA)ISMZ(M%FHD 973.8;(Anal. 8plpd for CROTEN 881,61, 17.27.
3 2.38-2.26 1 2.28

3E%‘md 147 Geifhe %gﬁt‘(“méﬂ 2.00 (s(m3H)H)1 5105 53 (m

1.52-1.42 (m 1H) ,113 d, J=6.4 Hz, 3H); ES

KB:T/” 2064 E%%ésQ?M%g%égﬁéﬂm%ﬁ%ﬂﬂfm-use -

AC Pro Hi s- Ser - Cvs( ialirdAsphédwWintSpiodWwsNEY- ( CH2
AC Pr (E))RH')P o- gﬁtrt&gr(’\m-f:}’m %ﬁrvﬂw Q&Mﬂ% I(yﬂV%) was prepared

Oof) Rihkrsniide AMIdSlE(U)mO eyl Besatdigib alleﬁﬁr@ce(ﬂr@%' Bidrgple T ut was
were dj ssol ved |n 3 nL - at . 5 i

nﬂ%}m?%ﬂﬁ%%f et | Khgp Sampnd s proRpigt frmgwgls resin bound peptide

dhdc&ﬂﬁ{fm Yllleq&rbﬁéli@gbﬂExa(nﬁﬂe 2., THe cAMe prdﬁét)wa‘é@ﬁﬁﬁ@ﬁéé@&dﬁlg to the

the red solution and the reaction m xture was stirred

f Brocelurg ofifrawple i effproisd 2ymed2obe) ohits t)ﬂewaglpa'auieaa afyify, white
t B@igr Q@N‘N{I@(Bomﬁ% DRMENA6HE b i 5 %‘sd 1f1DR. AR, @d(?i{ tlH‘)?"s% 8.3 (m, 21),

hours. The solvent was removed I'n vacuo and
r 8831797, 1BH TS 7.8, £ ), (itOaR. B, BERS 41-7.20 (m, 3H), 6.96 (d, /=

8.5 Hz, 2H), 6.93-6.87 (m, 2H), 6.64 (d, J= 8.5 Hz, 2H), 5.09 (br s, 1H), 4.80-4.57 (m, 1H),
4.48-4.39 (m, 1H), 4.36-4.20 (m, 3H), 4.19-4.09 (m, 1H), 3.69-3.53 (m, 4H), 3.04-2.88 (m,
TH), 2.73-2.63 (m, 3H), 2.45-2.33 (m, 3H, overlapping with DMSO peak), 2.29-2.23 (m,
3H), 2.12-2.05 (m, 3H), 1.99 (s, 3H), 1.91-1.56 (m, 5H), 1.51-1.12 (m, 13 H); ES MS m/z
(M+H)+ 1002.1; Anal. calcd for C4sHggN12012S: N, 16.79. Found: 10.78 (peptide content,
64%).
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times with ethyl acetate to afford a red solid. The
red solid was dissolved in 5 nL of DM 10 and 500 L of

w@REenstihe. The reaction m xture was cool ed tBCDUS2003/037895

10

15

20

25

30

an ice bath and a mxture of 450 L TFA, 1.05 niL
pyridine and 3nL of DVF was added. After 5 m nutes,
the solvent was renoved in vacuo and the residue was
triturated once with ethyl acetate and once with
diethyl ether to give a red solid. This product was
purified according to the procedure of Exan'pl e 2 and
af f or ded 2&pExample 23:ohgetilRao-HistSernCvst Asn-Tar(3-40dd)1NH2

orang eThlg' 50r§198u'n§I wagﬁe%e(mc%mﬁh@ ) fhe :laﬂ%gdlﬁes 0,} E:!(gmples 1 and 2

Ex
Z%gllnnpﬁdh@)@f&%ft%m@@- (AP Q-nmg, $6%) &@éﬂe-\ﬂ}l@-pﬁmdeﬂ\llﬂe MR data indicated
SRR 103 RLEPRL Sl LA lon i Sl SR st o 00
2(s, THH, §.96 (v 1dDmPAHIA3(RO3 H)y,7.88034)5 (@2 1) @lsal(d:d B =al.8 Hz),

' f Li g N

L DTSRI e o B PROAE s, 5060511,

8458-48/40h, ( ), L49-4.58 (10,11 /), 90 7(4M6 (it ,H)74.43-43633, { H), 3.57-3.69

2 G2 1D J7ties G 19,250 B8 P 2 Sty By 20t n 3 0,

5&035 2313361, 3IDB2.46%. 341&, 1 Hoy er7lSa8g)] 1O0 W, § ), Wedger 9@?13&)1-1) MS m/z

2. 89-
Sttt Stiad B amr ol hr Gtaibhin % oree) pBaRY: N, 123
2 (Rptide Rbteoi78%K) , 1.90-1.55 (m 4H); 25 ES M m z
(MtH) + 687.5; Anal. calcd for C26H39FN1009S: N, 20. 40.
Found: 14.89 (peptide content, 73% . 5.20 Exanple 20:

Ac- Pr 0- H 5 150 36:A0nBPo-Hi shye(2a bl YOF BaGRIoMb) NDPR

Thi s conpound was prepare rom

Ac- Pr oThis pmpeund sip preparpd epeydingity thegwgacdurps @ Bxamplgs 1 and 2
Ggl)(fiﬂg)&ﬁe( iy oﬁ‘i’uﬂdﬁS @"Hl%j §1 ‘%\MJ l(légp%wqgr The W QatQfndicated

2 mol /g acco he pro
oﬁ rrE&tawmf éﬁcsspemﬁ%m;ﬁrré@mﬁabws‘ioﬁer |H N (360 ditd, WSQrds) 89.32

R e e o e
2042 (063013 112@/101326@8/(@3?89506 el i ©) 4.6044 NVRn (1380 4M924.53 (m, 2
6 : : Abs 2 8- 1680
%%%%3?9%@2?{%%@3@ 26 ﬁ&-?.i}%;,’({‘i;},gg')lzadﬁ a1y 2s63.07
Hem, 7IHLR,372.451( 5H),D. 29)0;, m =97 BizB 2(00\(s, B 1) 1.63-120 (54 H); MS

ﬁ"!)/z' (f%kﬂjlﬁlggm%%h 1?},%741 sé%al o cclé)r gﬁ%{jzlfxﬁ)ﬁg)wé:;ﬁfffkf%ound: N,

31556 ®edide(contedtig 1% er | appi ng with water peak), 3.3

8-2.94 (m 6H), 2.87-2.70 (m 5 2H), 2.65-2.42 (m 2H,
overl apping with DVSO peak), 2.36 (t, J= 8.5 Hz, 1H),
2. 00 (5527 Ecfiple 17:Xkelyl @Yo

cal o THRc- MBS FRRDIOIDS orgrab e pised

SR acRprdlzlg tothe pl;qga%es of ,Exgrsples 1 and giving
( prpitle demparnt @{151.2204, 44%) as a fine white powder. The NMR data indicated a

mixture of two species in a ratio of about 80:20: 'H NMR (300 MHz, DMSO-ds) 5 8.96-
8.97 (m, 1 H), 8.24-8.46 (m, 3 H), 8.09 (app t, 2 H), 7.79-7.95 (m, 2 H), 7.65 (bs, 3 H), 7.45
(bs, 1 H), 7.34-7.39 (m, 1 H), 7.29 (bs, 1 H), 7.05 (bs, 1 H), 7.00 (bs, 1 H), 5.05 (bs, 1 H),
4.60-4.79 (m, 1 H), 4.47-4.58 (2 H),4.25-4.40 (m, 2 H), 4.12-4.20 (m, 1 H) 3.69-3.79 (m, 4
H), 3.60-3.66 (m, 3 H), 3.12-3.22 (m, 2 H), 2.94-3.04 (m, 1 H), 2.56-2.89 (m, 6 H), 2.07 (s,
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5.21 Exanple 21:
Ac- Pro- Hi s-Ser-Cys-Asn-dy-dy-Lys(8-[(4"- 10

wo bavatezenzyl ) am nol suberoyl )-NH2 Thi s conpouPdI/Ma=03/037895

10

15

20

25

30

prepared from
Ac-Pro-His(trt)-Ser(trt)-Cys(trt)-Asn(trt)-dy-

A y-Lys(ivDde)-R nk amde AMresin (312 ng, |oading of
0.32 nmol /g, 0.0997 mmol) according to the procedure

of3 i5x a3 B, 1T6xe1.p8 pauctn, (1418 13588, Qﬁ{)cwﬂ%mez H?'Ms m/z

tot e procedure of Exaf

urified accordini npl e
ar€934§p sy, il 4 q@lcéforﬂ@sﬁéﬂoﬁ Ne2132% |Eq>fmcyN 14.88

WhdpBidS ntedli: 76%) M5 nfz (MrH) + 1104.0. 5.22 Exanple 22
gro Hi s- Ser - 6/5 Asn- R- Al a- Lys(3- (4-

hydr oxyphenyl ) propi onyl ) - NH2 _
" xie) SR8 Sl B H e R blop L PEL b Ao
mml ) dbis oerpavgd tes preparpd acedingdgo (e pEwadq:rbaeoﬁExablpIes wasd 2 with
n t he resi e co

?ﬁee fggéggﬁg rg%dm{ﬁ{ 18198 % T B n]gt%%mbr S es 4 ng%?'gluﬁag ffo
t lseccmlmlﬂsblﬁr(é hgﬂroE})@ﬂWl)pr@mon'ﬁfee(4®req)iﬁlde X UQt0 a6SThe tgcle

ur | to. t re of 2 and

g fc?m};)(ale di(g% v%s 1 a%?dhzg 8 nlew itg 8%%(?611 iﬂg{s\lﬁ/g{ data indicated a
f Inufztﬁ;e of tb E}Emesmlal mdtio fH4bbiMRO(ZBOM NMR (3DVHOIA] ®M§0436)9579 12 (bs

H)]%Q %és( 1§ﬁ2go§,§‘,§§](§%i}1§)72378émd71 1@77(3%]% .31, 7.3 (bs, 1 H),

7 67)'9 ~T0%6(En, & H), @99-6.97 (21151),(6%1 61619 @, 2. }365 06 81 H§n4 H) 77 (m, 2 1),

T e § et i B s SlaGnian 187 30dm, i vgs250
Wi v g, tzew msadﬁ) 218, 563@ 364m( er) 21!vbs(m/§ (@%HQN%@%S@@% 704.4; Anal.

4 m

Fr?ﬂc%bf 03@4%029 %“5 17r%1 ’é%ﬂd ?j 1331882(139@@@@11‘[6&&57%)2 oo
(s 3H) 1.91-1.58 (m 5H), 1.54-1.41 (m 1H),
1.39-1,17 (m 4H) . ES WS mz 30 (M) + 0458 Anal
cal cd f G2y Eemmondy 1-Tiyr (3357di -S sn-NH?2

(pept i gg;s E&gﬁd%ﬂﬁ was ér%?red &%orﬁfﬂg%g%é PR3ANS; of Examples 1 and 2

PCT/ US2003/ 037895
Agiveghe-fitle csmpom}é@% maghRo (Varasy £in©@hityp¢vBlef.4The NMR data

AR T R 11 et abpdgds A MR e NeOD) o
08L79£1¢1; VB0l e8)26vibdd (on,d 3, 241-763 (R 21[[&),3]342(1@4?&11 Y1), B.70- 4.76 (m, 1
bep et St Y0F e O D B B85 T B s PP 1, 3

ca#ﬁ@mnﬁﬂmswm 2, dd{)t ? 9m3tok5|(m [ E13,12003295)(n, (PR3, 266-2.80 (m, 3

ot Sl A 1o T Py R ebasirh Bea0s Ana

Emcqafoe caHazmmmlssmded 834 Foighd( RHPA.330(pejtite chmtbhtes%).
conpound as a fluffy, white

2

5.30 Example 30: Acetyl-Pro-His-Ser-Cys-Asn-BAla-Tyr(3-iodo)-NH?2

This compound was prepared according to the procedures of Examples 1 and 2
giving the title compound (8.1 mg, 6 %) as a fine white powder. The NMR data indicated a
mixture of two species in a ratio of about 80:20: 'H NMR (300 MHz, DMSO-ds) 6 10.07 (s,
1 H), 8.96 (m, 1 H), 8.11-8.44 (m, 3 H), 7.94-8.02 (m, 2 H), 7.68 (app t, 1 H), 7.54 (d, 1 H,
J=2.1Hz),7.40-7.41 (m, 2 H), 7.34 (m, 1 H), 7.02-7.05 (m, 2 H), 6.90 (bs, 1 H), 6.75 (d, 1
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solid: 1H NVR (300 MHz, DVBO-d6) 6 8.97 (s, 1H),
8.45-8.19 (m 2H), 8.13 (d, J= 7.8 Hz, 1H), 8.04-7.92

W@ 2004068213 7. 81-7.71 (m 2H), 7.66-7.59 (m 1H)pPCTU&®03/037895

10

15

20

2

W

30

(s, 1H), 7.35 (br s, 10 1H), 7.29 (br s, 1H), 6.96 (d,
J=8.4 Hz, 2H), 6.93 (br s, 2H), 6.64 (d, J= 8.4 Hz,

2H), 4.81- 4.60 (m 2H), 4.53-4.24 (m 8H, overl appi ng
with water peak), 3.72-3.60 (m 3H, overlapping with

2@12 g& perk) 5.08 (R61 B, 416‘60(4780 (SIH)Z(H)?’4 368- 4%1%% 4 Pi% 313&3( 70 (m, 2 H),
2Ryt 32547@1’%%83 }_?nl’ 25, 4 12) 2623 @6(11( ran)Z%% é\ﬁél(llnabﬂi) Regp6-2.43

Wi ﬁ&@@ K&eﬁ<()in 321{)3@0(2(s2§rﬂ§nil 6721'%1 (n% 1?; %450%/2( m 2H)

2.00
E§31S§48FHJIZO(1 95§$3A8al ﬂ@l f0r @aHaxH\Itﬁ@nS(NSIHMNFEmE 12.85

N(pe%‘p?ggonten{:%b%g 11. 42 (peptide content, 66% . 5.24

Exa e 24:

Ac- Pr o- Hi s- Ser - Cys- Asn- NH ( CH26- CO- Lys( 3- (4-

hydr oxyphenyl ) propi onyl )-NH2 20
Ac-Pro-His(trt)-Ser(trt)-Cys(trt)-Asn(trt)-NH (CH2)6-C

O L3431 Ex:oiply 3% (4oHedmxed.Sodiiodb pkenslyphpiodyl-PAs His-Ser-Cys-Asn-
(0.100 nmmol) according to th ocedure of Exanple 1,

but was not cleaved fromth sin. The title

conpoufibis W&iﬁp@ﬁé pas ﬁépefééd)ambbl’fdh%ds &ﬁlpfbcb&liiﬂﬁ)f PRELPEES] and 2 with
acC e roceaur 0 a e

ﬁ‘ %@?W‘aé?"ﬁﬁ?tfogea appne Yt ey i &vas mjfwafﬂség%mg a single
Exaquhhg (vjvah and- hgﬂxfome@%a;pﬁ@m( O(Cjécq) t1 E&Nﬁ,\‘;llstdoﬁl ound (23.9 mg,
C un a | sal i
D?%%a%af isglagsd s a e X@#ﬁ povgleg 1 The MR qgfa lmatecba e phivo
( B@ec%&ir)araﬁ&o@é’voﬁt z&)?zo( i‘BINM‘ﬁ 306 h@ﬁz bl\%o!d 5 3H) Sbs 1 H) 8 93-
8 97@% { iy -6t (il 364 (med B 7ehn? g 15‘5%34 ey 5D, 7.09
5(2@8 d @H%% 921(k!)1 uf saQrﬁ’s 5?1}@@9-4”@(111 64?@35&'%31% 8& ) ), 3.14-3.22
(Eﬁﬂ 2kl 2965 (o ggi)(:g?w 23, P20 28 (2 EDI-5.39-2.46 (m, 2 H),
2 21 %5221 5%1?11 6 'ﬂ) % m/Q\(é{oh%?gd g%%l)* 956@/5&3‘1’ ec%’éé for CantlyplNoOsS:

1N913 19 sla)u(lan 51|0|)84 (nep@gle dontept: (8@%)13 H: ES M5 ryalz
(MrH) + 1002. 1; Anal . calcd for C45H68N12012S: N,
16.79. Found: 10.78 (peptide content, 64%. 85 WO

2004/ G&Zﬂx’ﬁnﬂéﬁﬂ&&@l&ﬂ“@ﬁzsgﬁmd5)—l2«'21]£1’ﬁ§’¢ﬂ1£8&5CV8-Asn—NH2

Acet yl P Hi 3-10do
c gﬁpgu ; gﬁ’%ﬁ%?‘fﬁa? %Paé@éa&%%wé B %lgp eiﬂrﬁ&é @zﬁl@gl%lr and 2 with

Eﬁﬁﬁﬂﬂ@ﬁn@m@ﬂﬁczﬁmn%ﬂy §8g1¢ B&lphhéS' v?eré: éﬂlf?ﬁi@&jwﬁﬁ gm%c@Ala OH
6% as a fine white powder. dat a i ndi cat ed

aa ey, %%dg)p‘éﬂr de fifle @pmp&pnfbww iselpigd;es Bfnepghite pqwder
NS, dlﬁ%%l W}Z Th@"r@@i‘é@r)a nﬁléa%dQQmQ(ﬁlre c]f i s'p_ﬁleggl é%h éf abfut

:::?30 130 yi_[ 1\@\4}3,2(;00 MHz, D1|\_/PSO de) 6 9 35 (bs, 1 H), 8. 96 (m, 1 H), 8.22- 8 41 (m, 3 H),
7.97-8.14 (m, 4 H), 7.60-7.63 (m, 2 H), 7.39 (s, 1 H), 7.34 (bs, 1 H), 7.09 (app d, 2 H), 6.92
(s, 1 H), 4.60-4.78 (m, 2 H), 4.28-4.50 (m, 6 H), 3.59-3.71 (m, 2 H), 2.94-3.06 (m, 2 H),
2.72-2.83 (m, 3 H), 2.38-2.46 (m, 3 H), 1.76-2.09 (m, 7 H); MS m/z (C35Hy7I,N;; O, S+HH)*
1084.5; Anal. calcd for C3sHysIoN1:01;:S: N, 14.22. Found: N, 11.39 (peptide content:
80%).
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7.40 (s, 3 H), 709(bs 1 H, 6.98-7.03 (m 2 H),
6.75 (d, 1 H J=8.4 Hz), 5.06 (bs, 1 H, 4.60-4.74
4.54 (m 1 H), 4.37-4.46 (m 1P¢#/US2003/037895

4.22-4.36 (m 3 H), 3.57-3.69 (m 2 H), 3.47-3.55 (m
2 H), 3.11-3.21 (m 1 H), 2.86-3.04 (m 3 H),
2.59-2-78 (m 3 H), 10 2.35-2.43 (m 1 H), 2.26-2.31
(t, 1 H J=7.8H), 2.00 (s, 3H, 1.69-1.94 (m 4

cont enthis c;tg%oung wzgp@gmcgo@@g to the procedures of Examples 1 and 2 with

AﬁfetfglllowP ﬁ mbliSicafh: ér\é? si %X)'hﬁg’s' éerg hér? ined e§|§ e&e@y -arlgl 1 acid.

conpqun s prepar ng'to t res
Edaefiflesnipoandiwas isgited agp iﬁltaevlntetﬂowdmc(m@(s w5l (@5 The MYIR data

L e T e Y
NWVR36 3801 wzg.%msa}may 088943, 6 HLS.6817.7) (m, 8. 1947 $2 952 H), 7.46

( (s %Hg;T“O?b%j_}&/ﬁ%&%nﬂ ﬁé%ﬁ (‘Z%%]IL_ES? 85‘ (b%nlﬁl% sl '(133 4.61-

14]8)) (m56 Hﬁ 3(47s3.7 1 (ni)2 M), 6084, zmm( BH),2.94)-3.0A@3 2 ¥), 333086 (m, 4

2 D4 el 3 . 334530 4 P02 Poks ST ocd e 4gp: M

7 (C)H,BNIDy 1%)*41@8@16518 14\;&!)9 Salé(Zd ﬁ92§5%7121\1|\1/t5®“s1 N,9482HEdund: N, 11.64
m

(@?E‘?—éf?l"?ﬁng@ééﬂ—lﬂ 1013. 4; Anal. calcd for

C32H421 2N, 0010S: N, 13.83. Found N, 11.26 (peptide

content: 81% . 25 5. 27 Exarrpl e 27

Acet yl - 5;34?315‘“%1? A getyl Iy ] )

Thi s Cm%ﬁ%uﬁ@%apﬁl%ﬁﬁ&%éc&‘a ?&@’ch@%r&c@d&r&%f@&%nngﬁﬁl the

of Exanpl es 1 and giving conmpound as (151.2
niplowingymedifiatipns, ghe\fat %nlp@ @m@ poupith@walVRIERstcart with Ac-Tyr(3-

gl gt &y i SHGTARRIUTS A el s
ﬁ;plat_l,_ed}éﬁ 7 ng, Qﬁ%gaszpeﬁr(erwhl’@ peijvderg The NMip gate jndReatell 2 mixture of two

gle% a%gbf% Eg7527s %Nﬁ\ﬁé(%ﬁl\@{ lﬁwgéﬁgal(ob@ @17"&1 1 H),

7 84908(965(111, 1)8.258 651‘1( @s)), &054)8 15 (th, BEDAI. 5@@( hH, I=K)0, Hz), 7.35-

STadu; 2@),%9”)114 % i, égz 16?:1 ;%75 47_31(%131}%3 %%1 Fﬂ 4.55-

2489 (m2 H)’L4:B3GM5(I m, AT .49-3. 7565m24 89, 3.1 (s H), 2.62.20085 ((ns A H),

AL ot B o

(™, 128¢FpuddSNg 2.15 (fepdddabhitdiOr1o%rH) + 854. 7; Anal .

calcd for C34H55N13A1S: N, 21.32. Found: N, 14.88
(peptide content: 70%. 5 5.28 Exanple 28:

3- (45585 GxanpRBF K HBI-PRI-ARY er 7R -Adn SRS (A iFSxy-3.4-
Thi s” conpound was preparear accord| ng fo the procedures
of Exanples 1 and 2 @& ropionyl)-NH2

This compound was prepared according to the procedures of Examples 3 and 2 with

the following modifications: the amide formation on lysine was carried out with 3-(4-
hydroxy-3,4-diiodophenyl)propionic acid (4 eq) , HBTU (4 eq), HOBT (4 eq) and NMM (8
eq). The title compound was isolated (16.2 mg, 13%) as a fine white powder. The NMR
data indicated a mixture of two species in a ratio of about 75:25: "H NMR (300 MHz,
DMSO-de) §9.31 (bs, 1 H), 8.96 (m, 1 H), 8.19-8.44 (m, 3 H), 8.01-8.14 (m, 2 H), 7.95 (m,

89



the follow ng nodification: capping of the N-term nus
was carried out using N succinimdyl

WO 30g4edzyxir oxyphenyl ) propi onate (4.0 eq) and TEAT/($R08037895
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eq). The title conpound (43.0 ng, 38% was isol ated
as a fine white powder. The NWVR data indicated a 10
m xture of two species in a ratio of about 80:20: 1H
NVR (300 MHz, DMSO-d6) 5 9.12 (bs, 1 H),8.87-8.95 (m

11 H),.7. ﬂm@@z @n 39)( vnss &, t*)ﬂ) 7749@ (Hpmml 7.3b (H)1 H)7 7&9 (:{‘F'*H) 7.01

(6440, 5:9%ns 8 Vot 61 73 oy T 40 4 . 1 ) 4267439 (e 550, 4.10-
(Jml7 (Zn H)H) 3423774 m4§H()n3 4ﬁ3 b'h (m3zﬁ)72®4m)2((m 53{)"& 73- 283 (m, 3

4H),|)2 6422 @7(%23@ 3 -2§9|€1P;4II.I) @29&)15 §d1)é ffn61*3 8!%)(m 4&7& 41.56 (m,

11%9’\(9)98@1‘ '5‘)}1)1,7 & i &cﬁ”ﬂ IZNR'%)%S‘%ﬁgcl%é 9r { Aal. calod for

cGnH@lesQﬂ%N 18,69 Fomndirhp| 18. 28 gpeptide Content %%,
Acetyl - Tyr (3, 5-diiodo)-Pro-Hi s-Ser-Cvs-Asn-NH2 This
conmpound was prepared accordlng to the procedures of

BE@ipEeaniile a6tB-E 8 :
29 %9 as a fine white povvdeé !Eg NI\/R data 20

i ndicated a m xture of two s in a ratio of about
80: za"hlﬂddnmbﬁd(“%@rd}dhléd aw@&g ) thegprz&ad(lﬁh ofiExdmples 1 and 2 with

1thé§oll§)&/mﬁjg rgdﬁefg}_% ﬁ;‘apq the6 g-téxymgps Sys '(:?ﬁzlecif glpl)usmg 3((4-hydroxy—
43 38111&1 %r@wgrogg)hﬂc ,acid. (éB@eé’) 91@Tm4 0% 01§T &6 &)@ Ad MM (8.0

2B T C(Ompoandrél% S8 o iss eSﬁ}ateé aﬂ? A a— ( Fpe NMR

3datdndicdte® P mixtdre of Fo s%e&'ﬂas 1nJa 9% Jr-a86ut 8003 HAMRMBoINVE 1z,
(C32HA421 2N10A 0S+H) 013 Anal 25 calcd for

B0 R Gofws! HIN 5 9.L-‘5’(58%H) Bedried2 (. 2D, 331832 ppp de H), 7.97-

Zgg% \Gja?fa d gﬁzwss_@ W&Eﬁ%b 9%%?2 H), 7. 35 7.39 (.2 1, 7.08-7.11 (app d, 2
cBmeSante 1Rs S pt Esat BY 4L9chTinfr, 1t ) ﬂli’é GEle)E%-S%ﬁ 70 (m,3

2y td<t

R e T i g G e

n2-R9 (met B, MS/WZ&@BHM@;N 10 DAt 027 SOﬁAxnalb caitd BOCAMLNHO10S: N,
1 8.96 (m 1

%%%%% ho %\'@%%EDCOI%& ﬁ&é 02 (m I2_|)I—|) 7. 6% (app

, ,754(d 1H J=21Hz), 740741(m2

, 3 L 02-7. , .

6 75 it Bagdoiby Aesadorhacdtin Sl ool (0856 ;

8.4 Hz), 5.09 (bs 1 Hhrbo&vﬂﬂoréso%ﬁn)MZ 2 |‘|) 4. 26- 4 51

g!’nl 143'11_1%5&00%%8%? s pr%)n}fé agé%@n% % th%pqqyedugeg %Eﬁarg&es(%ﬁnd 3 with

1thb1)°01103mag6mocﬁﬁéhaons( the azhidid) formdatibftoR 1y3the Wik cairibll outdvifi%-(and 6)-

e 3 , 1.67-1.9 3 - NS T )
oo et (s PEORL O KR T Loy and M (6 eq). The tite
CetirbBhdNd A iddated ( IN 5 8 -18%) aERHRSwhid polwdleB STheNNRERL il@cated a

content; 80% .,
mixture of isomers: 'H NMR (300 MHz, DMSO-dg) 5 10.16 (s, 1 H), 8.78-8.92 (m, 1 H),
8.44, 8.68 (m, m, 1 H), 8.05-8.28 (m, 3 H), 7.79-7.96 (m, 1 H), 7.45, 7.66 (s, s, 1 H), 7.25-
7.37 (m, 2 H), 6.97-7.02 (m, 2 H), 6.69 (m, 1 H), 6.52-6.59 (m, 2 H), 5.08 (bs, 1 H), 4.06-

4.80 (m, 8 H), 2.24-2.31, 1.99 (m, s, 3 H), 1.67-1.92 (m, 2 H), 1.23-1.59 (m, 3 H); MS m/z
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5.31 Exanple 31:
3- (4- Hydroxy- 3, 5-di i odophenyl ) pr opi onyl - Pro- Hi s- Ser-Cy

W@ 2088/0632M.12 10 Thi s conpound was prepared ackPOF/UBs1093/037895
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to the procedures of Exanples 1 and 2 with the

foll ow ng nodification: capping of the N-term nus was
performed by doing a single coupling with

3- (4- hydr oxyphenyl )propionic acid (3.0 eq). The title
CQOPRUNGOLAIHY 1M03.7; Rl Walcdds: ¢50LR1:000SaN, psio @suﬁahNt £1.18

powder. The NVR data indicated a mxture of
sﬁ?setl@scomﬁmﬂ%éiu o of about 80:20: 1H NMR (300 MHz,
DVMSO-d6): 8 9.31 (bs, 1 H), 8.93 15 8.97 (m 1 H),
7.99844(m4H) 762(m2H) 741756(m1H)

7 338 Expmple138:(3-(4 Hip g piomyl (Pg S—Sbr-Cvs—Asn—NHZ

132 (it S L) e 00 4y g o2 i
2 the)follawiggmpdifitatiom cappikg of he BBtefnidds Wan caBieHopt using 3-(4-hydroxy-

aaareadheb Mo p G ded o8 (e SEET Rl it can. e

1 ﬁt18 donippapd wdeiscloted end findB&Rfe. poR@en(28.2 nkgg a0rPd)e TBZNMR data

Rl AR Sided BRaa e abrai 010 NS0 B faso-a0
oB 9E>z,am1| @s, dl 130 d =2 )0 8.8T-8@3f(n), nce?mg) ﬁaﬂ(lﬁmm 730<7.98 (m, 2
P 25755 o R A W 280 B e oot Mo 10971 10, 663
t 616b €mED APGURAbYYA )| $.99-317¢ gmab HR 4faonce5m@m Mm)pgw\a@taroo%& 2 H),
(320 Mt 105 20 158 Dok 20
I\/Hﬂ,,l B}VS@7d1690(%1 @}%51\4(8%/2 (634131!)71\1 1&1%@ 18%; 'ﬁnal Calcd(for
2G H)Hwhhl%lgéﬁ 18§4H”f0unﬂ §41‘t32fsﬂpel§ﬂ1nfiq)wnt7ntc7é‘%()app d, 2 "
H, 6.92 (s, 1 H, 4.60-4 78(m 2 H), 4.28-4.50 (m

6H), 3.59.3.71 (m 2 H, 294 O6(m 21H)l

2. 72- 2. 83l xam 1 Pre : Psi3-(4
7 H); l\/ISrﬂz(C35H4 T I . ]_ﬁQ.S; Anal .

cal cd for C35H4712N d: N 11.39

( pept i Hais conpasnd was pepdred BLOHDZ20 0 pEBBALEs of Examples 2 and 3 with

GiE/

b RS A HEE s B R for Sl tving v gomie gyt i3

Thyckomhprwﬂ,j)mbpm& goida(p &n)e HBIDE eil)ﬂ@OBﬁ (4 b apd DA eg). The

0 es 1 a no

ot B ks BRReR 0 4 3080 S e NP e o P SR e

amdcbated'ﬁhmxmret dfewc epvpiesl inch M6s of shohieltsexs: &3 NaH (306 Mk, DMSO-dg)

p r( e N a

U5 B8 PP b TR NS B S5 P B e im0

NIVR3 {7320 ndybiz]), ASEs A6, 7.35, 7.40 (bs, 1 H), 7.27 (m, 1 H), 6.95-7.01 (m, 4 H),
6.63-6.65 (m, 2 H), 4.72-4.79 (m, 1 H), 4.61-4.68 (m, 1 H), 4.51-4.58 (m, 1 H), 4.41-4.48
(m, 1 H), 4.26-4.39 (m, 2 H), 4.10-4.17 (m, 1 H), 3.61-3.79 (m, 6 H), 3.48-3.55 (m, 2 H),
3.12-3.21 (m, 1 H), 2.96-3.02 (m, 3 H), 2.61-2.86 (m, 4 H), 2.25-2.39 (m, 3 H), 2.00 (s, 3
H), 1.63-1.91 (m, 3 H), 1.44-1.56 (m, 1 H), 1.18-1.37 (m, 4 H); MS m/z
(CI;,2H61N13013S+H)+ 988.8; Anal. calcd for C4HgN;3013S: N, 18.43. Found: N, 12.75
(peptide content: 69%).
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6 9.35 (bs, 1 H), 8.96 (m 1 H), 7.94-8.44 (m 6 H),
7.68-7.72 (m 1 H), 7.62 (s, 2 H, 7.46 (bs, 1 H),

wQ200/06283 1 H), 7.34 (bs, 1 H), 7.06 (bs, 1 HCT/6S803/037895

10
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30

(bs, 1 H), 5.11 (bs, 1 H, 4.61- 4.80 (m 6 H),
3.57-3.71 (m 2 H), 3.08-3.22 (m 3 H), 2.94-3 07 (m
2 H), 2.73-2.86 (m 4 H), 2.36-2.43 (m 2 H),
2.14°2.30 (m 3 H), 2.00 (s, 3 H), 1.68-1.89 (m 4 H);
VB, 40715 ahiPle(403 B4 2d¥bk (Jien : P 3 16816 Plis-Ser-Cys-
C35R4712N11011S: N ll. 6
content: 82%. 5.34 Exarrpleéwﬂz-

Acet yl ThiyédndolRER)s (26 Oﬂréﬂ Rcorling fovilie Bedﬂ'r'é% o-fﬁkeﬁn les 2f and 3 with

conpound was Ere pared according to the procedures
Elhg Apilosving mpdifcatipe: cam@ng efm@Nrtﬁ@nwavafswemeﬁ onising Be(4-hydroxy-

fh @%uoé’d?h l)gﬁ%pg)nfco dg%)q D, AN ci )e%dﬁ’it'_ba_?t) ?ﬂd NIVSM (6 eq.).

aﬂihle Mﬂ\ﬂo(r@ou;qi)wasméatcd as| agfinsovhte mmﬂdcwé%ﬁ 3 mgp2%b)e he KMR data
&é{% g PSS ‘lefaé . a%%%j@fr abm;wi@ zb"\'% gﬁ{xf‘gog MEz, DMSO-de)

nlcae thUf peci es
abB8T-823:(251 HLIS. YR 50 303, MHzJ DNBGMG&)) %311(01 HOJ 4 8. 41F), 8.08-

(Ta b, oo o 2 kst AL ARG e o570
7643 (£opd, 2HM)6,927,09HY, 655 (4md, 3 H)4.5%84.92 (apsH), 2.36)4.50 (m, 4 H),
Eﬁ’ ggﬁgﬁ 4 4 1@.{9 79 ﬁbl ]7]1§)( 2%2,3%]09%( ﬁﬁ) 225% 4 ’Sg?ri,g&](l%% 36-2.46

Him, 2615 9:92-286 (ol 1), 1§2-1.90 (k2 1), 0‘69(1m9 (61 B)H); Mgbnmal z

(AR MRS IS B8 2l LGS St st

cgj&b@cr&comzﬂ%é%% 5.35 Exanpl e 35:
Acetyl - Pro- H s- Ser- Cvs- Asn-d y- d y- Lys(3- (4- hydr oxy- 3,
4- dii odophenyl) propionyl)-NH2 This conpound was

steawx%dl mozsi{mymx&ﬁ% ?n@?m G19iG] I8G13- G\ $ro-His-
tphefo oW ng nodificatl ons: € am de
formatlon on lysine was SeirEys=4sNH2ith 3- (4-

I("Zfd gé{xyh@e ?h@%%%&@’\l%&@fng gdofﬁg gfb'c gdlﬁ‘éls id @(?mpIELBITHd 2 with
qdi

ieabiont w@gpipg ef the hbtenllls%waa§ameﬂ |on‘eusm| 3t(@-hydroxy-

: 8@‘3@%%" PRSPl CRR R T HORTR Phah?ipg 6 co. he

DB ah@ousd @asa&ol@tb@ as 4 fid) whis, 1@@/dénfil 7.1 m4) 16%8). 1PheSNMR data

koAb i, Py . S, s, s

Hp 9.17 (%5 H)S8.86 SI9R. (s, B, BH), (851, LOFB. 18.(BAd, 671,30 8.5 HZ), 8:902,8.32 (m, 2

( 9
432%-.82?77%8 o oy fperifuml 3 Mo e @ poss Jm, .98 appd. 210,
26060 (s, 4 H)06.64(apy d(21H), 5. ll'H)(bs, 3 24.3-7247 (m) 1 H),H)31-4.50 (m, 4 H), 3.83-
94 3-
S48 2y -8 b o T B D66 o b 5 Gy 18 dpy o n
( 81), 23916D.04 (n,@IH)] 2 89-2(831(11142 ), 2.67-242 {m,F5H), M35-2.46 (m, 4 H), 1.96-
2.09 (m, 1 H), 1.71-1.90 (m, 4 H); MS m/z (C4yHsoN15015S +H)" 1046.8; Anal. Calcd for
CpHsoN15015S: N, 20.08. Found: N, 15.84 (peptide content: 79%).

5.42 Example 42: (3-(4-Hydroxyphenyl)propionyl)-Ahp-Pro-His-Ser-Cys-Asn-NH2

This compound was prepared according to the procedures of Examples 1 and 2 with

the following modification: capping of the N-terminus was carried out using 3-(4-
92



51H, 1.18-1.39 (m 5 H ; MS nalz
(C42H591 2N13013S+H) + 1240. 7; Anal . calcd for

WEARHHEI2PN13013S: N, 14.69. Found: N, 12.28 (pREL/USm03/037895
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content: 84%. 5.36 Exanple 36:

3- (4- Hydr oxy- 3, 5-di i odophenyl ) propi onyl - R- Al a- Pro-Hi s-
Ser-Cys- Asn-NH2 10 This conpound was prepared
according to the procedures of Exanples 1 and 2 with

t rmgzdxf)@}ﬁhsw Jpﬁ)pitﬁhw afcid:(@teqp m;Bﬂﬁ@wqy HOBT 1) Mhd RN (8'S)). The

carried ouf using

3 e GOmERIBAHBRFPISH 8D B o whlmoavdem@@ 4ag STYRTTheMMR data
e@ﬁdlcaté@ﬁ-lfm&ﬂlr@oﬁﬁ% }gé'éﬁ:s MMM, {i8 opaboﬁm() 30-”1‘? Wﬁ kﬁ)ov%}l% DMSO-dg)

was i sol at ed

conmpound %&
pORPS (m, ﬁltl & H)n di98-8t 1ddma 2 i)t wa7bfmihxﬁ) 7.40 (s, 1 H),

S@%@'(ﬁs1 Hz, oo (gti g L f%ﬁ?&j @58@3%’ gm%ﬂ)'%@zgé”ggi)g@ﬁ% 6353 (m, 2

( ﬂri), @62-& 79 en,141HB42§ 4 a9 8 H), H37-3.70 64 H),99 2¢3apsp(nd 1 H), 2.90-
Hy, 03;1110%1{; %@3 g& &'ﬁyzz%gbé%gmg%%()@m o ¢§811 521%‘)22(13? ) (m, 3

1 H}l)l T242. 68)(”4’ 4718), i(1ir1.5D () 7 19); W08z B0 KN 100 108)+H)" 831.8; Anal.

3ty Qs 15 Yo P behar i e (

2.00 (m 4 H) MS nfz (C33H44l 2NLoOLoS+H) + 1027. 5:

Anal . cal cd C33H44I1 2N1001qgS: .20 13 64. Found:

N, 10. 85(p%-éﬂ56 '8&? iy -Pro-His- n-NH2

Acet vl Tl’ﬁf Corhpomndens ﬁ;éﬁa-r&sﬁ%@diﬁg@) ﬂTeleCg:ecﬁrresaﬂ ‘Ex@mples 1 and 2 with
uor escei n i s compound was prepar

a?’é%o@(ﬂ g}t%ﬁaél%% 61&65%% %@mafamégg 8 ¥ay cagHeyl @tw@h% Tyx(3-

Zﬁodbher(e lelOVHBITL (Dé)f HOBTI(98$ ant kwmms d9. fIaE BB LR was

carried qut with 5-
cﬁk&%ﬂ? %51 Bieette) 4 2(foe hyte POWUTb%NL@ datg-jogipateda gyture of two
agskcM a(lﬁtl@éﬂ)aboﬂ_m dok tiy NMI@@@?@WQ DO 'dg)%! £6£eh, (49, B21-8.44

ine white

nﬂ"ﬂﬂ 70%1/%(9%:} 16}]Tﬁ'fktl dhe’-Bf- 7195&113? ), 71&5I Wn( SC}D, KA (s, 1 H), 7.35 (s,
4
Dh@?ﬁ@ (d6:1@1 6 9(75Hz)16 b& 7. 0§ (%82 ﬁ)o,%%z((g‘% 1%)95&;1 &fé @ds 1D, 4.59-
Hjl 66 fm,4;5H) %, 2@64 og,(m $ H)13 59 3,77 (252 BIO), 3485 am, 22H)H;s 12.3.19 (m, 1
A0 0 58,9, 48 PO SAD of hoos
2(127(;&1 BHM),802. Bzt 19D, ( B4-139 i, 2 H),23761(s,BHY, 453 .49) (m, 2 H),

N@W@ghﬁgﬁsﬁ%&%g@@ 1 “OAhaJH%Z%g% DRI Caled for CooHsNiOyS:

CH4FB$NBR®M&$J1&81ﬁ&mﬂ&3mﬁﬁmn$0%m 11.18 (peptide
content: 73% . 5.38 Exanple 38:

(3- (4- Hydr oxyphenyl ) pr opi onyf _

- A y- G y- Bua-Kiiagrphess: DOFAIR-BNARa-Po- ﬁm-&r%lﬂﬁmﬁs

prepanﬁg according to the procedures o anples and

Wi t hihis compound was prepared according to the procedures of Examples 1 and 2 with

the following modifications: the final amide coupling was carried out with DOTA-tris(#-
butyl ester) (3 eq) , HBTU (3 eq), HOBT (3 eq) and NMM (6 eq). To the purified peptide-
DOTA compound (22.0 mg, 0.022 mmol) in 0.1 M AcOH (aq.) (0.5 mL) was added Indium
chloride (48.6 mg, 0.22 mmol) dissolved in 1.0 mL of 0.2 M HCI (aq.) and stirred at rt for 2
hours. The complex was purified according to the procedure of Example 2. The title

compound was isolated (40.9 mg, 46%) as a fine white powder. The NMR data indicated a
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the follow ng nodification: capping of the N-term nus
was carried out using 3-(4-hydroxy-

W@ 2@4063208lophenyl ) propionic acid (3 eq), HBTU PGI/e8003/037895

10

15

20

25

30

HOBT (3 eq) and NW (6 eq). The title conpound was
isolated as a fine white powder (24.2 ng, 30 %9. The
NVR data indicated a m xture of two species in aratio
of about 80:20: 1H NWMR (300 MHz, DMSO-d6) 10 5 9.17,

8 nfidturlo threk, spacidd in  7atid.of abti} 70:80:87 1181@@1 (mo MHHD 0) 5 8.69-8.90

S0y Ta ks o, 4550 E 50 Ty B o s B 5 1,

23 23'3(@ (m:!-2$'|H), 36006862 @n @@2 (9692, 9bﬂ)(m 51{}42 i4b§434 @n&?xp 1.84-2.10

m
2(rp.1)5 H) 3. I\é méz (ﬁao’i'%srlﬁNBOHﬁ +H)| 543, 8055*1191’#:312(1 Er CaoHs1INN140158: N,
217353 2Fc§1%d(ﬂ12442"(|2)eptlae E’tﬁﬁ%t 47@% m 4H, 1.97-2.08 (m

1 H, z (C34HA7N11O11S+H) +
818. 6; Anal CaI cd for 15 C34H47N110115 N, 18. 84.
FOUN@ g mptéas
SQﬁXcetnT Pr o-

hydr oxl}lpheQWﬂO)lpd wps Iamgdrf)d-a‘db@dmg'lm &e pmwmm@f\}iaanples 1and 2. The

R T IE S S

f ivdivatedl o mininrel of s mspeviasingantic efhboutt751miSt H RMRI300 MHz, DMSO-ds)

BRSSP A RRRARGE 5 82 88 UM 50756 .
' gw;ﬁze(us @JEB 244rhs 1180430938 (i NEDWid €, 1PEY)I@S (s, TiH; 7.00 (s, 1
T b8 543 o Ao e P8 gy 0T, 31521
8y 2 I@mz oa. 398, (052 41, B7342.82 n, 5HP 232239 (Iﬂ n, H%& 0 (s, 3 1), 1.67-

2 94-8. 04
}ngggn "slﬁ) 3%&51 ?ﬂin 3%1)1-5 24- #9@@&%}1}@&% Wéz (Cﬂ_lHGBNUQlSW) 1068.7;
(J’Ihal.lcal-d)i f01GC49555FI17@]58( N, 2224 Found® N 35. @3 &J@pt{d@cogteﬂ) 69%)

4.72-4.79 (m 1 H), 61468(m1
1 ,441448 426439(m2H)
410417 erpCysyAs r m

g lg)l 2Tt§s6&%1§u1§(ﬂ-w£ﬂr%;ﬂaréd)acc&dlg§fosthggro(:éauﬁeg 85')51((amp1%§ 1and 2. The

Hytle oprgpaund was leqhteds,(Sﬂ)S mg 44%) 3s HBng whitelpokder. The SIMR ata

ol 1054 SR TSR, S P s

(Ppt (bgel Bb8t%ri97 @994, 920-80 POOAHNBIZAB, 1 H, J=7.8), 7.96-8.04 (m,

S % L#%%ng’{)%f ﬁggy z?p?f%pfgﬁgﬁ)ﬁa@ 35 18Dy 734 (s B §93-7.01
(ssﬂlny@@érwmz H,Hi.62-4 8himo U rid), was 4rﬂ0€{ma5 &%), Arcoed (gl H),

t

onk 61 B RIS o ENADL 802 £63) By d 1 2002

dar, 6itHd1.69Hl .88 $innd HB-1(36- hytmg2yH), 1.25-1.28 (m, 2 H); MS m/z
(C37H53N110118+H)+ 860.7; Anal. calcd for C37Hs3N11041S: N, 17.92. Found: N, 14.34
(peptide content: 80%).

5.47 Example 47: Acetyl-Pro-His-Ser-Cys-Asn-Ahp-Tyr-NH?2

This compound was prepared according to the procedures of Examples 1 and 2. The
title compound (49.5 mg, 37 %) was isolated as a fine white powder. The NMR data

indicated a mixture of two species in a ratio of about 80:20: 'H NMR (300 MHz, DMSO-dg)
94



5 3, 5-di i odophenyl)propionic acid (3 eq.), HBTU (3
eq.), HOBT (3 eg.) and NW (6 eq.). The title

w@eopoes2d3 was i sol ated as a fine white powder PCIUS2008/037895

10

15

20

25

30

29% . The NVR data indicated a m xture of two species
in aratio of about 80:20: 1H NVR (300 MHz, DMSO- d6)
6 8.87-8.92 (m | H), 8.24, 8.53 (d, d, 1 H J= 7.4,
8.4 Hz), 8.31 (1 H J=8.4 Hz), 8.08- 8.19 (m 4 H),

7537121b£8ﬂ()m 9728 b (m, 7t ﬁ? 8(2%+8 b (&, 1 H'é 23572 b 8 4 (?) % H7319 6 Hz),
_? 99 ( ag}p %)

H)8 13@n@%9§ éfbé IaJ=z &;Iz) 4, 85@4 B:7 7 $ HD).H)57-U6@Ea.4. }5)@7 39 (s, 1
(qug 743?% 251213) %@947 63?(2&{‘& 2%—1)'8'%96% 55%{)39739(5 i, §6H)6 4664 (app 0,2
5H)t)4 60t4.9% (2, 108), eﬁbﬁ 4153+, 51{)8321113 80 (o HR 2194-3.04 (m, 3 H), 2.73-

ARAR et e g o) ot da iR R R 0P S kot .
120) 81028~ .p@ ot 40d), ¢ At 1626 (in, 8 6B MS o'z BC:4Hs7 Ry OnShE) éSBX.Sa Anal. calcd
(%or((fl?_}:f%ﬁu@)é H&W%Prq{ﬁzﬁnﬁﬁ g@ﬁ%ﬁ(ﬁéﬁgﬁv@? %r epgr edy
accor di ng to the procedures of Exanples 1 and 2 with
t he ﬁugaln %g MOI N flat-Freo-EisES%r- nyzf’sn—NHZ
3; Tﬁrs(ébmpﬁlﬁﬁh@@gfe))@ﬂea AtcRRiity taftl;llrl]dibr()c%d@tlﬁé of Eﬁ]ﬁéle@g 28612 with the

N e, title ou was

Tt o e A 1oa S G vgroe Tk
Nﬂiﬁﬂrdﬁfpﬁenyl)@ﬂipib&io%iuﬂ?; ralxtmgwqj ec})vnoswg b%sanﬂ WM (6 eq). The

{ a
) %ﬁ]li (c)(llgpougt? Pips 1sgla’§g (()6 Igl @g 5(33/0) a§ a ﬁge p'}nte Bovgc!pr engMg dagp
( mdlddtedﬁ ontuQe-ofawé s;ké@es 1r8a 1%80 8¢ é’b%m('m 2521 H N)MIZ g/ﬁ)ﬁ Mlgiz BMSO-de)
 Bh97 (65 bSR30 (o 190 526056150 £ gD Ao Fgnd 164, | 7.2 ),
d77.88 ﬁb@bﬁkd)‘?f@érfh(m -6%083%, 415%..63-
(78£zﬁbﬁ)t H} 3 39(2 H) 0H§h 7 Hg)%'bz si(‘gn 18%.63
3656.(arp.dp2 I“Dn‘} 6024 Ay (msl 43 4@75@0(@11 52{)1-9 65-3. 711m33 HY 3(3%-3.49 (m,

13 }17'#) 3, 1123 %g}’i Ph (2“34 3204;9% 1}87%78 2%% }_éq"} 513} 926*37'-724%@1 D,226-

12|a)1 (m;LZ M- 11979@05(m 1D 72V rting 3 mmgmmo@wsm) 775.7;
R T

Exanpl e 42:
( %_@ [ OXy.Rham : \ A :
e R ; -
pr oceduiie Soﬁqfouﬁél Wbl@ﬁaréd zﬁflé’rd&g% fh!é prdc@@ré@ﬂ]ﬁﬂnﬁﬁs 1 and 2 with
|ff cation: g) of ;he N-term nus was carri ed

i 8@9%@% %10%1510%; b gSPpige 4] e ATk ASETEY RoRTEE (-
fluorobenzylamino)suberic acid (3 eq), HBTU (3 eq), HOBT (3 eq) and NMM (6 eq). The
title compound was isolated as a fine white powder (70.8 mg, 53 %). The NMR data
indicated a mixture of two species in a ratio of about 70:30: "H NMR (300 MHz, DMSO-dg)
88.97 (s, 1 H), 8.22-8.28 (m, 3 H), 8.11-8.14 (m, 1 H), 7.96-7.99 and 8.40-8.43 (m, 1 H),
7.74-7.80 (m, 1 H), 7.34-7.39 (m, 2 H), 7.24-7.29 (m, 2 H), 7.08-7.16 (m, 4 H), 6.92 (bs, 1
H), 4.29-4.50 (m, 7 H), 4.22 (d, 2 H, J= 5.9 Hz), 3.63-3.69 (m, 2 H), 3.44-3.52 (m, 2 H),
3.16-3.26 (m, 3 H), 2.97-3.02 (m, 1 H), 2.76-2.83 (m, 2 H), 2.38-2.49 (m, 3 H), 1.99-2.13
(m, 5 H), 1.72-1.89 (m, 3 H), 1.42-1.54 (m, 4 H), 1.20-1.24 (m, 4 H); MS m/z
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hydr oxyphenyl ) propi onic acid (3 eq), HBTU (3 eq), HOBT
(3 eq) and NW (6 eq). The title conpound was

w0 sokased as a fine white powder (47.4 ng, 57%WCT/URM03/037895

10

15

20

25

30

NVR data indicated a m xture of two species in a
rati o of about 70:30: 1H NWR (300 MHz, DWVsSO-d6) 8
8.98 (m 1 H), 8.21-8.44 (m 2 H, 7.98-8.14 (m 2 H),
7.71-7.77 (m 1 H, 7.40 (s, 1 H, 57.35 (m 1H,

7. (glg}mmllo% shtﬂgﬂﬁ 8%: SAMQ_(DJal&l f81503§H5%§N( ?SMOSZNH)J) 30 -Fnd:N, 11.72

4(E®11@e%te(nm68%)m 3.47- 3. 70 (m 4 H), 3.12-3.19 (m

1 H), 2.90- 3.03 (m 3 H), 2.76-2.83 (m 2 H,

2.65-2.70 (m 2 H), 2.40-2.46 (m 2 H), 2.25-2.30 (m

3 H), 1.72-55008xafuple 30:ih-dPEGLA-Aladlis-Spn-Cys-

C37H5 Q0. OS + 831.83; al . .Cal cd,for .
G371 At arping Wed preged s fite 1 e pade e of Fxappples 1 and 2 with
C Ot foliowing ﬁi}zﬁhﬁcéiﬂ)n5ca@§m§>oﬁmall‘€teﬁﬁmus was carried out using NHS-m-

OPRE YT 2RO aRRE P o SCui ks s E AP o gipied a

2 finfe talhite bdﬂ\ﬁdefr (38l 1BRi20%) MBONMRC@L6 DI, DidNEs §.597@l 1 AN eq 2 Hy),

o B BT 4 AL i B 8 D o Eiran T L - .

tlHﬂ)e;W(dadlmas-ﬁstgl@mdMﬁ@ PHND-= 5469, B8 @ 2H,J=6.1
fine [ VR data indicated a m xture of

L A BT 3305 20 B 080 250y 65 KRS a9 (i, 2 HD,

ls\;/*jézlg @MS(Q; da), 51@3 96 x(m H}i 47,3, @2 &4 18H)4§32 gs”?) 8, 335, 18,7=

1 5|-‘i)HZ)73 h%)éde §H,{= ﬁ)4 H% 280 (@s 2 1f=|-1§ 2 Hyp), @@3(20156 m, BIHSJZ 46 (t,2 H,
9 L d"?hz) 6, 29& 1% (91011(1}“1 B- 1F§7 I_bnﬁ 19{? 1(8534 %%Gli 1H: 1@1&0»92 64

(3(@9H8 opz(%H)élrrﬁfils 48 3 55 (m 2 H) 3.12-3.19 (m
120H) 2.95-3.10 (m 3 H), 2.76-2.83 (m 3 H),

257 2.65 (m 1 H), 238246(m 2 H, 2.24- 2.27 (m
2 H), 1.80-2. 1(5_§(lrﬂxat1 [ t@PHSCNL. 76 (s,

31: RS foreation (QPHECN
(csg%%\ﬁﬁ_?f&ﬁ%f"reéﬂRlé%%—”ffgde Pt P a0 Tofmor

CBB AxAdIY) HISEN-bexzy T TIRS (66nepy 0.403inol), NN (( PR, Rdéimol), in
content: 0. 25 5.44 ampl e. 44;

Apqyps Q%Hﬁs&aﬁ?@t gegﬁﬁéwa&lg RLQERn fpR7 Bowrs atjgem demperature,
Wafid {he eRefi@OnREEOWEH MeeréDaddRRsRIdOHEANNEoned. ﬁii@ifai ®%s rdpeated
and, 2 with_the follow ng nodifications: the final

anVige MOBu plihe sy s vashed tBese diges With PMBOTEes fimey vith mgthgnol and

e$ired timésSwiBtdichlorolettaked "ﬁﬂ)resuﬁ%%s(ngoo@lﬁa umaaé éeated with
gl%ééTothe urified peptide- A ound (22
0

TIS et ( V32528, m&dml?%@g)of [eoinkand agitoiad W&h@é@gen for 1
| ‘BQinU mhggea@tmn%l'x%?e &%ssﬁl@ré'&} theQes%gwggWAs)ledjdr&§ 1ﬂﬂq‘i’<"A/ﬂS/water

ag.) and stirred at rt
h @E# &ueem@s @@W@i@r‘m@hwr iThe edvent wer inaged i vtuh@ and the resulting

Pg%?d;atg g{ﬁ@ trlelrat@f %Hi@ tﬁ%%%w%g&léér}?ﬂﬁges\}\lg&g%%%ﬁ w'aﬁ subjected to a

NRPIERLL pqrdicgtaln@gccadmg to the procedure of Example 2 to glve 155 mg
(0.014mmol, 27.7%) of desired product: "H NMR (300 MHz, D,0) 8 8.66 (s, 1H), 7.40 —
7.31 (m, SH), 4.97-4.92 (dd, J=4.92, 5.31 Hz, 1H), 4.87-4.83 (m, 2H), 4.77-4.72 (m, 1H),
4.65-4.56 (m, 2H), 4.00-3.97 (m, 4H), 3.91-3.72 (m, 10H), 3.49-3.20 (m, 6H), 3.03-2.97 (m,
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93 WD 2004/ 063213 PCT/ US2003/ 037895 m xture of three
species in a ratio of about 70:20:10 "H NVWVR (300 Mz,

WO2ON/083283 69-8.90 (m 1 H), 7.39-7.55 (m 1 HyCT/US2003/037895

10

15

20

25

30

4.53-4.64 (m 3 H, 4.39-4.48 (m 1 H), 3.88-3.96 (m
5H, 3.24-3.68 (m 28 H), 3.00-3.02 (m 3 H),
2.69-2.94 (m 9 H, 2.24-2.43 (m 2 H, 1.84-2.10 (m
5H ; M5 mz (C40H611 nN14015S +H) + 11245.8; Anal .
Cahi.0. 9708 7400168 N AOIEF 2 N (o 2], 2431, 1), 42
(pggtide ﬂ’??‘?ﬁ?: 719% . 2 4i§(§aﬂ%|§&4%@mqﬂ)ms%
Attt NRrhitED) S8P26ks- Asn-A y-Ay-A y-A y-A y-d y- Lys
-NH2 This conmpound was prepared according to the
procedures of Exanples 1 and 2. The title conmpound

was isol ated (515 Example 3D%3 achelatibh ne DERALPHHONder .

The N t adi C a m xture of .t S [ j

2 ratt DR RSB RnRelidtt S8t tnebief Retliea
85@bt@ Bd Indl; (201hf, 0. 18mAdawmad dssOiRed @, 2nill. &f,0.00™ ACBsdteion. The
E&\?iol %:ﬁ%ff)]ﬁf %Jg}ef%}z&;?ﬂe% Z}gﬁlﬁ@%@g (%]rgn il%% aﬁdpng’@g%)%rgt%?_é }ﬁl’e solvent
7 w5 eaporafedidhder fedded 1Eessire ahl) the 4esblting whte H&ded whl subjected to a

4. 25- 4 H, 4.12-4.19 2. H, 3.74 (m_ 10
H}’fepéﬁ’fﬁ @&'&plfa“%?cwzéw fothe 9@9%4““@30&1%;%@16»%)@ gl(ze 74-mg 82
( 10.0658Bfhmob 334%9 08 8estrdd prbdid::, AR (860 MBIz D,0)% K66 351H), 7.41 -

VA4 A e85 i, S Ve waal ), 4 B (o 2R0h 773 (00, =
C4 1BIEH D 15E; 4.6\!.-2%2 gﬂ:,QZH)FQUﬂgl_, JN1735 183150 eRb (8= 5.82 Hz, 2H),

content: 69

99 . 5. a e :
ACEL v OHf -SH??asi-S@ér-lSt%-lth 3Ag¢= T8/, D, 2139 &, éBivgd@rian. 1H),

waR4ar ' FapehiRes es 1
AR, 26h) SO OB, AP PRURSR Ak, ERATH =

4 548N g Of 751 &N, \IAI0F Fayadiddrl 1. 5§ ipephifigecitemts 76i8dli cat ed a
m xture of two species in a ratio of about 75:25: '"H
NVR (300 MHz, DMSO-d6) S 9.13 (bs, 1 H), 8.96-8.97

( 53 Exppoplegs3? rq-His-Ser 1 -QlyrGlyIysINE) |

§- -ABni
7 9% ol cfougd oy Pyl o i1 2.

6 Hif@edin@imd (vay isdlatefl (108 .16 76%pds A fine Phitd)powdiers 2 HMIO (J00IMHz,

2B o578 bat i Boobae ) 2753 iyl Jklss Gy -ige. 1)

14Hp (t, 2 =362 2HASHY, 27 Zmi-HH), 2.9008:92 (ABH)( 381 &, S 5.40 Hz, 2H), 3.57 (1,

LS5 B0 4015 3 S A2 R 3 52 s o

f OH), CI6HESEND], @H).S.80N. 74 (1a, 221), F20inds (b 1H)42.84 (s, §RpRbidesT (m,

Zggﬁ,f)rr}fzﬁr%o@,g@?d‘{%@%ﬁ%ﬁﬁ%@*w9Th| s conpound

was prepared according to the procedures of Exanples 1

and 2._The title conpound (49.5 ng, 37 %9 was
i sk xpmple é*fﬂ&&lﬁmka&ﬁﬁ&t&m@tﬂﬂmﬁm@mw

This compound was prepared according to procedures of Examples 2 and 3 with the

following modifications: the 2% hydrazine treatment for the deprotection of ivDde on lysine
was repeated 10 times and the amide formation on lysine was carried out with
protoporphyrin IX (2 eq) , PyBOP (2 eq), and NMM (6 eq). The title compound was

isolated (7.6 mg, 5.49uM, 8.6%) as a fine dark red powder.; MS m/z (Cs7HgsN17014S +H)"
1385.6.
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indicated a m xture of two species in a ratio of about
80:20: 1H NWR (300 MHz, DWVsSO-d6) 94 WD 2004/ 063213

wE@AER2003/ 037895 8 9.12 (bs, 1 H), 8.97-8. 98PCTUSH03/037895

10

15

20

25(0

H, 8.26-8.29 (m 1 H), 8.42 and 8.21 (d, 1 H J =7.6
Hz), 8.13 and 7.95 (d, 1 H J= 7.8 Hz), 7.81 (d, 1 H,
J=8.5 Hz), 7.57-7.60 (m 1 H), 7.39 (s, 1 H), 7.33

(bs, 2 H, 6.99-7.01 (app d, 2 H), 6.96 (s, 1 H), 6.93
(s, 1 H, 6.61-6.64 (app d, 2 H), 4.60- 4.79(m 1H,
4.26453(m 5H, 3.11-3.21 (m 1 H), 2.94-3.04 (m
3 H, 2.73 MEQBWMSSBA@IEMMMM

2 39- 2
% 2l s ol b by g
(QIB@&GB%NOf EXah$iléd) Han@ 338 wahisalated eah wliite, filwffy solid; ES MS m/z
4 17.35. Found: N, 13.84 epti de
%ﬁ%ig)n?%}%% DSt Exanpl e 48: (pep
3- (4- Hydr oxyphenyl ) pr opi onyl - bAl a- Pro- Hi s- Ser - Cys- Asn-

NH2 10 Thi ou s .prepared _accordi 0 e
procedur es iﬁ%%%&%&%&%&%ﬁ%ﬁ@

modi f i Tlat: b@msound a;pppﬂ@garai fréh R ik dn@itléTA Miesiv@aScogding toakke

out u 4- henyl ) pr.opi oni.c id :
CEPer i g s 4 S v o s, ool e s s
C (vipl)iRd2 Was-Nagogsat ed (61 1 ng, 53% as a fine white
powder. The NMR data indicated a m xture of two
species in a ratio of about 75:25: 1H NWVR (300 Mz,
DVSO- d6) 1558r8 e@b‘SAc—i!rd'ﬁlls Sor-
8.10-8.13 (m 1 ),
7.80 (H}:sbcctmp%nwas nre@mdﬁ%@R(qlﬁanz q—D\MI?SIQacceahngztthe
Jp ogez‘r(ﬁreﬁl%}‘ Exeﬁnﬁgs l6an%& anmwa’s)’ 1sbbated§s Q’v?ﬂut@ fﬁl@fy(saﬁ’cp E@ M§ m/z

@{Iﬂé)r&ﬂossg 49(m 3H), 311329(m 4H),
294304(m 1 H, 2.76-283(m 2 H, 2.37-2.46 (m
3 H, 2.26- 2.31 (m 2 H), 197 08(m1H)

1. 72- 1. 8%5§ Fxamdple(S8: AGP g /66

2 2 Ly 7N
20 An Fo
20 70h hidod ot SRRy I O o
8piodedites of Bkrampisd laamidr2chsdiver isylhtedRas dAlvhiteP floffybalidSES MY/m/z
iﬁ ng%6 g’hl s conpound was prepared according to the
oceduresS of Exanples 1 and 2 with the follow ng

nmodi f i Kiadliyoh shadpip mogedathattifeee dYe hisrndtive Svay@sf itplefieting the

O L R SRR B 0ty i

t fllubteatio® BIRDLY tostitsive, 30d thie @fledtfonds hotN@biHnited AN REails fgiven

.8 , 5%0 ....Jhe. dat a |nd|cted mxture .

eig max F@oglf}egfmr[gl e %Beuztn U entipf c aims. All
%ﬂbhc%@aﬂﬁﬁater& He@Rerbm arclinkdrporSied By &f&gnc@ R thglr Eﬁhrety
8.11-8.14 (m 1 H), 7.96-7.99 and 8.40-8.43 (m 1 H),
7.74-7.80 (m 1 H), 7.34-7.39 (m 2 H), 724729(m

2 H, 7.08-7.16 (m 4 H), 6.92 (bs, 1 30 H), 4.29-4.50

(m 7 H, 4.22 (d, 2 H J=5.9 Hz), 3.63-3.69 (m 2

H, 3.44-3.52 (m 2 H),
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3.16-3.26 (m 3 H), 2.97-3.02 (in, 1 H), 2.76-2.83 (m
2 H, 2.38-2.49 (m 3 H), 1.99-2.13 (m 5 H),

wa2002043289 (m 3 H), 1.42-1.54 (m 4 H), 1.20-BCRUSI1003/037895

4 H; M Tn/z 95 WD 2004/ 063213 PCT/ US2003/ 037895
(C34HA7N11011S+H) + 818.6; Anal. Calcd for
C39H56FN11010S: N, 17.31. Found: N, 11.72 (peptide
content: 68%. 5.50 Exanple 50:

m dPEG R- - Al a- Hi s- Ser-Cys- AIMs2 5 Thi s conmpound was
prepared accordi.ng to the procedures of Exanples 1 and
2 wi t Y hatipglaimed(is ng modification: capping of the
N-term nus was carried out using NHS-m dPEGIM (Quant a
Bi odesign, 1.9 eq), and TEA (9 eq). The title conpound
was i 5ol atAeomrouad of FoyeulgDt e powder (38 ny, 21%: 1H

NVR (300, MHz, ®20) 5 8.58 (d, 1 H, J—12Hz) 7.28

(d, 1gH/= 4.75-4.61 (m 2 (t, I

J= 6.2 |Hz) = : H—s—&r}e—b«g&—wf} Z/z{ %WR&;
(dd, 1'% J5 5.1 Wpl3. 6 H), 3.82 (t,

H), 3.71 (T, 2’H, J=6.1 H), 64361(m 44 H,
3.58-3.54 (m 4 H), 3.40 (t, 2 H’ J= 6.7 Hz),

3.63-3.69 (m 2 H), 3.44-3.52 (m 2 H, 3.16-3.26 (m
3 H), ora 9idemBcORicqlly acterithble SUt3DIVags, h@irdfy or B-aREle(thkredt wherein:
J= 5.9 Hz), 3.18 (d, 1 H J=8.4 Hz), 2.90 (d, 2 H,
J=6.2 Hz), 2.83-2.56 (m 3 H, 2.46 (t, 2 H J=6.1
Hz), Pand%-a?e ihBependentlyp or1; 92-1.87 (m 1H), 1.83-1.76
(m 1H); M5 mz 15 (C50H88N10021S +H)+ 1198.1. 5.51
Exanpl e 51: DTPA conjugation to PHSCN A sol ution of
resi np ekl e Ardeptard&ivlyragshisger belidthgRSEdweddBaa, 100;
0.36muol /g, 0.051 mml), p-SCNbenzyl DTPA (66ny,
0.103mmol ), NNM (120L, 2.lmol), in 20 anhydrous DM
(2mL) r WS 2ginieefdbngg0ObtY; Wi th nitrogen for 7 hours at
roomtenperature, and the reaction mxture was
filtered and washed with DVF once. This step was

r epeakért ac§1V‘§u§ﬁ1t1'1'EQd £oy1,TBA chask rh1m%umah&ﬁamﬁ I &BlokliPES

h DVMF, three tines with nethanol and three tines
‘Isﬁméﬁdéﬁﬂ@%”é&‘teﬁﬁw subshigntedsigipe;i ng resi n bound
conpound was treated with TFA/ TIS/ water (95:2.5:2.5,

Eg 100 of resin) and agitated with nitrogen
f or 1R2B Guﬁrralkyiméh pidgast prsrhydfogenatemyedaceql by e sehtituepieselected

owi t R8T 9S/, 11tye
e R R T RO IOyt ana
vastiitedradylt he resulting residue was triturated three
times with ether. The resulting white powder was
subjected to a HPLC purification according to
t he pROFEIR, B,6f' E&%gmiltéz ﬁetltﬂeg@ﬂd&nt%ﬂl&cm@fr@ﬂ B growmtansisting
of _desi.r

Q?%%i/%%en ag subfte t&ﬁ: acy uacé:tyl che ate',\"\{%ll( stltllytleg alkyq2 c)cloalkyl

substituted cycloalkyl, imino and substituted imino;
X is -NH(C=C),CO-, -NH(CH;),CO- or -NHCH(CH;3)CO-;
g and h are independently 1,2, 3,4,50or 6

X2 is
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30 7.31 (m 5H), 4.97-4.92 (dd, J= 4.92, 5.31 Hz, 1H),
4.87-4.83 (m 2H), 4.77-4.72 (m 1H), 4.65-4.56 (m

WQ@R04/063209- 3. 97 (m 4H), 3.91-3.72 (m 10H), 3P@BRUS20RH037895

10

15

20

(m 6H), 3.03-2.97 (m 96 WD 2004/ 063213

PCT/ US2003/ 037895 2H), 2.92-2.73 (m 4H), 2.38 (m

1H), 2.20 (m 2H), 2.04-1.85 (m 2H); M5 rn/z

(CA3H61N13017S2 +H)+ 1096.8. 5.52 Exanple 52: |n3+

chel at i to DTPA- CN 5 DTP CN (20ng, 0.018mmol)

was di ggglve%i I Nl of 0.1M HcOk(aqg) solution and

I nC13" 4Ongo-ﬂ.,1§‘ﬁﬂoléo-§3630r i s§ol ved in 2nmL of 0.02M

HC solution. The two Soluti orGD—Qwsre conbi ned and

i ncubated for an hour at roomtenperature. The sol vent

was evapor ated under reduced pressure and the

resul t%g? white powder was subjected to a prep HPLC
[

purifi on according to the procedure of Exanple 2
to give 7.1 ng 10 (0.00588mmol , —6% of desired
product: 'H NVMR (300 MHz, D20) (s, 1H), 7.41 -

7.31 (m 5H), 4.97-4.92 (dd,¢J=l 4.86, 5.46 Hz, 1H),
4.86-4.84 (m 2H), 4.76-4.7 Hdd,COi":. 5.43, 2.88 Hz,
1H), 4.61-4.57 (m 2H), 4.04 (d, J= 17.22 Hz, 1H),
3.90 (d, J=5.82 Hz, 2H), 3.81-3.60 (m 5H),
3.50-3,19 (m 1011), 3.14-2.73 (m 8H), 2.39 (m 1H),
2.16 (M~1H), 2.04-1.91 (m 2H : M5 m z

(C43H581 NnN13017S2+H) + 1208Y¢¥? Anal . c Hor 15
CA3H58I nN130L7S2: N, 15.0 ' Found: N, 11.58 (peptide
content: 76.8%. 5.53 HMnmré 53: Y :
Acet yl - Pro- Hi s- Ser - Oys- Asn-@ y- @%- @ y+ Ay- Lys- NH2

Thi s conpoind S %gﬁe red according to the procedures
of Exanpl es SPPdNEES TOPEO% it | e conpound was i sol at ed
(101 ng, 70% as a fine white powder: '"H NVR (300 MHz,
20 D20) 8 8.57 (d, J = 1.32 Hz, 1H), 7.26 (s, 1H),
4.73-458 (m 2H), 4.52 (t, J = 6.24, 1H), 4.43 (t, J
=5.25 Hz,1 H), 4.27 (m 2H), B.€4y81391(m 8H), 3.81
(t, J =5.40 Hz, 2H), 3.57 (t,\{/nJ = 6.78 Hz, 1H),
3.31-3.24 (dd, J = 15.57, 5.8 - 1H)y, 3.18-3.09 (dd,
J = 15.6, 8.64Hz, 2H), 2.96-2.83 (m 4H), 2.80-2.73
(m 2H), 2.20-2.16 (m 1H), 2.05 (s, 3H), 1.94-1.57
(m 6H), 1.42-1.34 (m 2H); M5 mz (C37H59NL5013S+H) +

954.9.,2% I ' - -
Acet yi X PROSRL ARt ot apy. epeed el Pl stved
- dyl2lkyThind, sobstipserhalylmsSE)&Y4r ed accordi ng to
procedures of Exanples 2 and 3 with the follow ng
nodi fications: the 2% hydrazi ne treatnment for the

depr ot etahdmtegef fromde Spn | ysi ne was repeated 10 tines
and the am de formation on |ysine was carried out with

R™ is alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted arylalkyl,
aryl or substituted aryl;

y and x are independently 0, 1 or 2;
X5 is
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30 protoporphyrin IX (2 eq) , PyBOP (2 eq), and NW (6
eq). The title conpound was isolated (7.6 ng, 5.49M

w@28Mpers3 a fine dark red powder.; M niz PCT/US2003/037895

10

15

20

25

(C67HB5N, 7014S +H)+ 1385.6. 97 WD 2004/ 063213

PCT/ US2003/ 037895 5.55 Exanpl e 55:

Ac-Tyr-(3-Al a- Pro-Hi s- Ser-Cys-Asn-NH2 Thi s conpound
was prepared from R nk am de AMresin according to the
procedures of Exanples 1 and 2 @S | sol ated as a
white, fluffy solid; ESI\/SMZ MtH) + 832, (M+Na) +
854. 5.56 Exanple 56: HN :

Ac- Pro-Hi s- Ser-Cys-Asn-R-Al a- Tyr-NH2 . Thi s conpound
was prepared from Rink anmide AMresin’according to the
procedures of Exanples 1 and 2 and was isolated as a
uhi te, {1 ULy, Sohbge o5 15 4, 10 (M + 832, (Mehay +

Ac- Pro-Hi s- Ser Cys-Asn-d y-Ad y-Lys-NH2 This conpound

was prepared .fr sin to the
procedures%g?f %ﬁ%ﬁ@?@w}ﬂ*ﬁcﬁ\%@ y%fcgg(ﬁgft’ as a
white, fluffy solid; ES Ms mz 15 (MtH)+ 840 5.58
Exanpl e 58:

Ac- Pro- Hi s-9f e@prsindengndgnily éle31_‘§7§(°6| otin)-NH2 This
conpound was prepared from R nk am de AMresin

according tg the procedur s of nples 1 a sand .
was i sol at dY i§-&s flyhvath *ft qaptrope E{‘}ﬁ%ﬁn Paﬁ? %Yagwshtuent

( Mtddeti fld0fhe 2roubicBaidiMg of INFEHOE|-ORPE -OREY S(b%tngt bR OR*)OR?"
are_alternative ways of inpl ement i ng the present

i AYbFRd bstityied®Yli ngl y, the present enmbodiments are to

be considered as illustrative and not restrictive,

and the |nvent|or; is not to be limted to the details
given 25 hd¥ eind R’ pretindepyndseilyindragendlial phubstitted alkdpand
and equival ents of the appended clains. All

publi cati ons anlgl patent s C|20t ed here| n are incorporated
by ref er end®’iRi’,Ri6R®, &Nt Ri’eng R*'gge indeiodentlp 63etal from the group

ng{sg§ﬁ%)gﬁ§y9%§§1? %Fylc%:@%tmed m%taC}Ll%hglLt"éu Jﬂ?ﬂ, Slugstltl}ted *ﬁkyl,

cycloalkyl substituted cycloalkyl, imino and substituted imino;

with the proviso that R? is not acetyl when R* and R’ are hydrogen and r and s are 0.

2. The compound of Claim 1, wherein R is not acetyl when R* and R® are
hydrogen.

3. The compound of Claim 1, wherein at least one of r or s are 1.

4. The compound of Claim 1 wherein sis 1 and r is 0.

5. The compound of Claim 1, wherein sis 0 and ris 1.
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OO0 R NHII N1~ -. X2 X3 X4 X5 X6 XHQ NRAR5 R P
S3r 5 (~) or apharnmaceutically acceptable salt,

wa@elwasR13 hydrate or N-oxide thereof wherein: PET/ERZI0K037895
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are independently O or 1; 10 p and q are independently
an integer including and between 0 and 100; r and s
are independently 0 or 1; 15 Rl is acyl, substituted
acyl, acyl chelate, alkyl, substituted al kyl,

cycl oabky! , ThesdoapodddretlaifyIG haleliyit ', is hd¥i,REbs@futed acyl, acyl chelate,
sybstituted imno; R2 is C1-C6 al kyl with at Ieas¥ one
hPEGE sty iBPaced by a substituent selected from

the group consisting of -NR6R7, -ORB, -CO2R9,

-S(O) ZR10, -P(OR11)OR12, aryl and 20 substituted aryl;

R6, R77- RB, Tirompemnd ¢fClaimny whepindk'ds Crrffe plpidwitit atyeast one

s : r . 617
R e e B G R RS
alO&/land e@fFoal kyl , substituted cycloal kyl, imno and
substituted imno; 25 X1 is -NH(C=C)gCO, -NH(CH2)hCO

or -NHCH(CH3)CO-; g and h are independently 1, 2, 3,

4, 5 oB. 6 3Thex@nipsu@boA\URB0N) HheEBRIREETF ALISR DS MOEE&Mmily

E!elgclz}lecggom %)er grc%% c-'énsig%)’ngl of h}'/\ﬁb éen, z%yl, l§Iub5sti‘cuted acyl, acyl chelate, imino or

substituted imino.

9. The compound of Claim 1, wherein X; is -NH(CH,),CO-.

10. The compound of Claim 1, wherein R? is C;-Cs alkyl with at least one
hydrogen atom replaced by a substituent selected from the group consisting of -NR'’R!®, -
OR'” and -CO,R".

11. The compound of Claim 1, wherein R, RS, R' and R® are independently
selected from the group consisting of hydrogen, acyl, substituted acyl, acyl chelate, imino or
substituted imino.

12.  The compound of Claim 1, wherein:

R! is acyl or substituted acyl;

R? is C;-C4 alkyl with at least one hydrogen atom replaced by a
substituent selected from the group consisting of -NR°R”, aryl and substituted aryl;

R® and R are independently selected from the group consisting of

hydrogen, acyl and substituted acyl,

X] is -NH(CHz)hCO-;
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X4 is OHOH HNNz Oor HO 1 is an integer from1l to
4, 10 X5 is \ S(OyYyR13 n IHNf or 0 RL13 is hydrogen,

aryl al kyl, substituted arylal kyl, aryl, substituted
aryl or -S(O,tR14; 15 n is an integer from1l to 5;
R14 is al kyl, substituted al kyl, acyl, substituted
acyl, arylal kyl, substituted arylal kyl, aryl or
substituted aryl; 20 y and x are independently O, 1 or
2, X6 is 100 WD 2004/063213 PCT/ US2003/ 037895 r
CONH2 m 4N-1- G2¥nis an integer from1, 2, 3 or 4; 5
X7 is -NH(C=C)dCO, -NH(CH2)e or -NHCH(CH3)CO-; d
and e are independently 1, 2, 3 /4, 5 or 6; R3is
Cl-C6 alkyl with at |east onex y Qggn atom repl ace by
a substituent 10 selected fromt group consi sting
of -NR15R16, -OR17, -CO2R18, -S(0O "R19, -P(0OR20)OR21'
aryl and substituted aryl; R4 and R5 are independently
hydrogen, al kyl %ris substituted al kyl; and

OH
Fnd
o

SR13

NN

o

X5 is

RPis hydrogen, acyl, substituted acyl, alkyl or substituted alkyl,

X6 is
CONH,
?{HNLW?

O ;

X7 is -NH(CH,).CO-;

R? is C;-Cy alkyl with at least one hydrogen atom replaced by a substituent

selected from the group consisting of -NR"R'®, aryl and substituted aryl;

R" and R'® are independently selected from the group consisting of

hydrogen, acyl and substituted acyl; and

R* and R’ are hydrogen.
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15 R15, R16, R17, R18, R19, R20 and R21 are
i ndependently selected fromthe group consisting of

whyanoegeny acyl, substituted acyl, acyl chel ateCT/ab1093/037895
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substituted al kyl, cycloal kyl, substituted

cycloal kyl, imno and substituted imno; with the
proviso that Rl is not acetyl when R4 and RS are
hydrogen and r and s are 0. 20 2. The conpound of

G ai m 13, WhedelothpBind ot 10k 120@hdtkinvhen R4 and RS are
hydrogen. 3. The conmpound of Caim1, wherein at |east
one of r or s are 1. 25 4. The conpound of Caiml
wherein s is 1 andgtndSis®- S- The conpound of O aim
1, wherein s is O and r is 1. 101 WO 2004/ 063213

PCT/ US2003/ 037895 6. The conpound of Claim 1, wherein
R is acyl, subﬁgﬁguted acyl, acyl chelate, imno or
substituted imno. 7. The conpound of Claim1, wherein
R2 is C-C6 alkyl wth at |east one 5 hydrogen at om
repl aced by a sulstituent selected fromthe group
consi sting of -ﬂﬁ@%ﬁ?gﬁ OR8 and -CO02R9. 8. The
conmpound of Caim7, wherein R6, R7, R8 and ROare

i ndependent |y geg%gd fromthe group consisting of
hydr ogen, acyl, ‘substtP&fed acyl, acyl chelate, imino
or 10 substituted imno. 9. The conpound of Claim1l,
wherein Xl is -NH %HZ)hCI}. 10. The compound of C aim
1, wherein R3 i €148 alkyl with at |east one 15
hydrogen atom repl aced by a substituent selected from
the group consisting of -NRISR 6, - ORL7 and - CO2R18.
11. The conpoundtdf €M1, wherein R15, R16, R 7 and
R18 are independently selected fromthe group

consi sting of hydrogen, acyl, substituted acyl, acyl
chel at &- i niliopwpoumofElaint i3 whereiniqris Agt or12. ~ The
compound of Claiml1, wherein: R is acyl or

substituted acyl; 25
15 The compound of Claim 12, wherein

sisOandris1;

kis 1;

R!is acetyl,;

R® is hydrogen;

eis 2,4 or 6; and

R’ is —(CH,),NHCO(CH,),-Ph-(4-OH).

16.  The compound of Claim 15, wherein q is 1.
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R2 is C1-C4 al kyl with at | east one hydrogen atom
replaced by a substituent selected fromthe group

weomgioe2ihg of -NR6R7, aryl and substituted arRCT/URB03/037895
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and R7 are independently selected fromthe group
consi sting of 30 hydrogen, acyl and substituted acyl;
X1 is -NH(CH2) hCO-; 102 WD 2004/ 063213

PCT/ US2003/ 037895 X2 is "13ANCO -~-5 X4 is OH HN
O X5 s 4%00&%@&@31151@ Rerbiydr ogen, acyl, _
substituted acyl, alkyl or substituted alkyl; X6 is
CONH2 HN ~. O 15 X7 is -NH(CH2)eCO ; R3 is Cl-C4

al kyl with at |gasg., shydrogen atom repl aced by a
substituent selecte romthe group consisting of -NR
15R16, aryl and substituted aryl; 20 R15 and R16 are

i ndependently s ted fromthe group consisting of
hydr ogen, acyl and Substituted acyl; and

R'is acetyl;

R" is hydrogen;
eis2,4 or 6 and

R? is -CH,-Ph-(4-OH).

18.  The compound of Claim 17, wherein q is 1;
19.  The compound of Claim 12, wherein
sisOandris1;

kis 1;

R'is acetyl;
R® is methyl;
eis 1; and

R? is —(CH,)4NH,.

20.  The compound of Claim 19, wherein q is 2.
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R4 and R5 are hydrogen. 25 103 WD 2004/ 063213
PCT/ US2003/ 037895 13. The conpound of Claim 12,

wob@ros3213 si sOandrisl; 5 kis 1; Rl is acetyl ; PRIBS1083/037895
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hydrogen; 10 e is 1; and R3 is -(CH2)4NH2. 15 14. The
conpound of Claim 13, wherein qis 2, 4 or 6. 15. The
conpound of Claim 12, wherein sisOandrisl;, 20 k is

1; RL is acetyl; 25 R13 is hydrogen; eis2,4 or6; and

R3 is 2 CH2YHINGERo &k f21 0 124 whidkin: 30 16. The
conpound of O aim 15, wherein qis 1. 104 W

2004/ 063213 PCT/ US2003/ 037895 17. The conpound of
Caim12, whereiggah$PRAdrisl; S5 kis 1; Rl is
acetyl; R13 is hydrogen; o
jis1;
R'is acetyl;
R is hydrogen;
his 1; and
R? is -CH,-Ph-(4-OH).
22.  The compound of Claim 21, wherein p is 2, 4 or 6.
23.  The compound of Claim 12, wherein
sis 1 andris0;
jis 1;
R'is acetyl;
R" is hydrogen;
his 2, 4, or 6; and

R? is —CH,-Ph-(4-OH).

24.  The compound of Claim 23, wherein p is 1.
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eis 2, 4o0r 6 and R3is -CH2-Ph-(4-0OH). 15 1S. The
conpound of Claim17, wherein qis 1; 19. The

waeorspoe?ds of Claim 12, wherein s is 0 and r i sPAT/USRO3/837895

is 1l; RLis acetyl; 25 R13 is methyl; e is 1; and R3
is -(CH2)4NH2. 30 20. The conpound of C ai m 19,

wherein q is 2. 105 WO 2004/ 063213 PCT/ US2003/ 037895
21. The conpound of Claim 12, wherein: sis 1 andr is

0; 5 pbsl; T@cohﬁoﬁ’&ﬁ&ﬂdlalmmz?’wh@relhydr ogen; 10 his 1;

and R2 is - - Ph- (4- . The compound of C aim
21, wherein p |s 2, 4 or 6 23 The conmpound of C aim
12, wherein sis . a 20 ) is 1; RL is acetyl;
25 R13 is hydrogse% qucLllls 2, 4, or 6; and

5 jis 0
R! is -CO(CH,),-Ph-(4-OH).;

R" is hydrogen; and

10
his 1.
26.  The compound of Claim 25, wherein p is 2, 4 or 6.
15 27.  The compound of Claim 12, wherein:
sis 1l and ris 0;
jis 0;
20
R! is -CO(CH,),-Ph-(4-OH).;
R" is hydrogen; and
25 his2,4 or6.
28.  The compound of Claim 27, wherein p is 1.
29.  The compound of Claim 12, wherein:
30

sisOandris0;
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R2 is -CH2-Ph-(4-OH). 30 24. The conpound of Caim
23, wherein pis 1. 106 WD 2004/ 063213

wWEAA0ER003/ 037895 25. The conpound of C ai m BCT/US2003/037895
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wherein: sis l1landr is 0O; 5j is 0, RLis

-CQ(CH2) 2-Ph-(4-OH).; R13 is hydrogen; and 10 his 1.
26. The conpound of Caim 25, wherein pis 2, 4 or 6.
15 27. The conpound of Claim 12, wherein: s is 1 and r
is 0; j is O; 21@1&(20' B GR), gaPh- (4-OH) ., R13 is
hydrogen; and 25 his2,4or6. 28. The conmpound of Caim
27, wherein pis 1. 29. The conpound of Claim12,
wherein: 30 si SQ@"‘Q%&&Q' et 07 VWO 2004/ 063213

PCT/ US2003/ 037895 ' -(CH2) 2-Ph-(4-OH); and R 3
is hydrogen. 5 30. The conpound of Caim 12, wherein:

s is Ozgnd 44 c%m?fourﬁ ofiCﬁaifnqg,DQBéréan) ; and
sisOandrisO;
R'is -COPh:(4-F); and
R is hydrogen.
31.  The compound of Claim 12, wherein:
sisOandris 1;
kis 1;
R! is acety];
R" is methyl or hydrogen;
eis 1; and
R’ is «(CH,),;NHCOPh-(4-F).
32.  The compound of Claim 31, wherein q is 2.
33.  The compound of Claim 12, wherein:

sisOandris1;
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10 R13 is hydrogen. 31. The conpound of Claim 12,
wherein: 15 sisOandris 1; kis 1; R is acetyl; 20

wRiB4i0632net hyl or hydrogen; e is 1; and 25 R3PCEHUS2003/037895
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- (CH2) 4NHCOPh- (4-F). 32. The conpound of O aim 31,
wherein g is 2. 33. The conpound of Claim 12,
wherein: 30 sis O and r is 1; 108 WO 2004/ 063213

PCT/ US2003/ 037895 k is 1; Rl is acetyl; 5 R13 is
hydrogen; e isgl;1and R3 is

- (CH2) 4NH- 8-[ 4' - | uor obenzyl ani no] suberoyl or - 10
(CH2) 4ANHCOCH2F 34. The conpound of C aim 33, wherein ¢
is 2. 35. The of Claim12, wherein: 15 s is
1 andr is O; fi@@&g&ﬂzo Rl is

8-[4' -fl uorobenzyl am no] suberoyl or -COCH2F;, R13 is

hydrogen; and hiRszishygr%gen;

eis 1; and

R?is -(CHy)4sNH—-8-[4’-fluorobenzylamino}suberoyl or -
(CH,);NHCOCH,F

34.  The compound of Claim 33, wherein q is 2.
35.  The compound of Claim 12, wherein:
sis 1 and ris 0;
jis 0;
R'is 8-[4’-fluorobenzylamino]suberoyl or -COCH,F;
R" is hydrogen; and
his 2.
36.  The compound of Claim 35, whereinp is 1.
37.  The compound of Claim 12, wherein
sisOandris 1;

kis1;

109



36. The conpound of C aim 35, wherein pis 1. 37. The
conpound of Claim 12, wherein 30 sisOandrisl; kis 1;

wQa0®4ME322004/ 063213 PCT/ US2003/ 037895 R1 i s ar€r/yb2003/037895
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R13 is hydrogen; and 5 R3 is -CH2Ph-(3-1, 4-CH) or
-CH2Ph- (3,5-dil, 4-0OH). 38. The conpound of C aim 37,
wherein g is 0. 10 39. The conpound of C aim 37,
wherein g is 1 and e is 2. 40. The conmpound of C aim
37, wherein qis 1 and e is 1. 41. The conpound of
Caiml2, mhereiq_lS sislandr is0; jisl 20RL
is acetyl; R13 Rsispgelybgen; and R2 is - CH2Ph- (3-1,
4-COH) or -CH2Ph-(3,5-dil, 4-0OH). 25 42. The conpound
of Claim4l, wherein pis 0. 43. The conpound of
Claim 12, whereRY 80ydps@aadri sO; RL is - CO(CH2) 2Ph
(4-OH, 3, 5di-1); and 110 WO 2004/ 063213

PCT/ US2003/ 037895 R13 is hydrogen. 44. The conpound
of daim 12, Wh& & CH,B-6-1, 9-OH)psrdCH,Bs(33:dil, 4-OH).

38.  The compound of Claim 37, wherein q is 0.
39.  The compound of Claim 37, wherein q is 1 and e is 2.
40.  The compound of Claim 37, wherein qis 1 and e is 1.
41.  The compound of Claim 12, wherein

sislandris0;

jis 1;

Rlis acetyl;

R¥is hydrogen; and

R? is -CH,Ph-(3-I, 4-OH) or -CH,Ph-(3,5-dil, 4-OH).
42.  The compound of Claim 41, wherein p is 0.
43.  The compound of Claim 12, wherein

sisOandris0;

R! is -CO(CH,),Ph (4-OH, 3, 5 di-I); and
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wddgo4nbR1ein p is 1.
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j is0; 10 Rl is -CQ(CH2)2Ph (4-0OH, 3, 5di-1); his
2; and R13 is hydrogen. 15 45. The conpound of O aim

wherein 20 sis | andrisO; j is 1; R is acetyl; 25
R2 is -CH2-Ph (4-OH, 3, 5di-1); his 2; and 30 R13
i s hydrogen. 47. The conpound of C aim 46, wherein p
is 1. 111 WD 2004/063213 PCT/ US2003/ 037895 48. The
conmpound of Claim 12, wherein sisOandrisl; 5 R3is
- (CH2) ANHCQ( CH2) 2; Ph (4-OH, 3, 5 di-l); e is 1; and
10 R13 i s hydr odenis hydrogemhe conpound of O ai m 48,

wherein g is 2. 50. The conmpound of Claim 1, wherein:
15 Rl is acyl chelate; R2, R6, R7, X1, X2, X4, X5,

R13, X&4. X7TherempRi®l R(B3imR2, wheteiR5 are as defined in

Claim12. 20 51. The conpound of C aim50, wherein

sislandris0;
jis 0;
R! is -CO(CH,),Ph (4-OH, 3, 5 di-I);
his2; and
R" is hydrogen.
45.  The compound of Claim 44, wherein p is 1.
46.  The compound of Claim 12, Whereiﬁ
sislandrisO;
jis 1;
R!is acetyl,;
R? is -CH,-Ph (4-OH, 3, 5 di-I);
his 2; and
R2 is hydrogen.

47.  The compound of Claim 46, wherein p is 1.

111

46. The conpound of d ai P€T/RS2003/037895



sislandr is 0; 25 is 0; R is DOTA-In; his 2
and 30 R13 is hydrogen. 112 WD 2004/ 063213

wWEAA0ER003/ 037895 52. The conpound of C ai m BAT/US2003/037895
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wherein p is 1. 53. The conpound of C aim50, wherein
5sisOandr is 0; RLis DPTA or DPTA-In; and R13
i s hydrogen. 10 54. A conpound of Formula (Il1l): OO
R20 N Il X1 X2 X3 Xq X5 X6 X7 NRAR5 R2 i S 9 R21 r
(1'1'1) or a pharmaceutically acceptable salt, solvate,
hydrate or N oxide thereof wherein: 15 R20 is acyl,
subst i 8t edThecspmpownd@fiClamy iBswhergined al kyl |
cycl oal kyl, substituted cycloal kyl, imno,
substituted imno or a diagnostic agent; R2' is Cl-C6
al kyl with at | edsf aehids Aydr ogen atom repl aced by a
substituent selected 20 fromthe group consisting of
NHR22 ; R22 is hydrogen, acyl, substituted acyl,
al kyl, substi t utRéds CKyENBEOLCTH) aBintsOHe3,85g84),;  and
25, k, p, g, r, s, R, X1, X2, X3, X4, X5, X6, X7,
R4 and R5 are as defined in Caiml;, wth the proviso
that at | east onrasdfanB20 and R22 is a diagnostic
agent. 55. The conpound of C aim 54, wherein R2, X1,
X2, X3, X4, X5, X6, X7, R4 and

R" is hydrogen.

49.  The compound of Claim 48, wherein q is 2.
50.  The compound of Claim 1, wherein:
R' is acyl chelate;

R?, R®, R, X}, Xa, X4, X5, R, X¢, X7, R®, R R, R and R° are as
defined in Claim 12.

51.  The compound of Claim 50, wherein
sis 1 and ris O;
jis 0;
R'is DOTA-In;
his 2; and

R is hydrogen.
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30 R5 are as defined in daim12. 113 WO 2004/ 063213
PCT/ US2003/ 037895 56. The conpound of C ai m 55,

wob@nes21R20 is a fluorescent agent. 57. The choposzwd3/037895

of Claimb56, wherein R20 is 5/6 carboxy fluorescein, s
isl r 5is 0,]j is 0,e is2andpis 1. 58. The conpound
of Caimb55 wherein R22 is a fluorescent agent. 59.
The conpound of Claim 58, wherein R21 is (CH2)4NH,
R22 i%: 5/ @heashapoind ofOlafrh BDvARERA Pis s IS O, r is 1, K
is 1l eis 1 and qis 2. 60. The conpound of C ai m 55,
wherein RR1 is (CH2)4NH, R22 is biotin, s is O, r 1is
|, ki s53, eiThe bompsl@b $2CIatk 56 Iwheftig Ompound of Fornul a
(1v): O R23 HIl X1IX2 X3 X4 X5 Xg X7 N NRAR5 R2 P
SQR24 r (IV) or a pharmaceutically acceptable salt,
sol vate, hydrateg pLhihkaxi de thereof wherein: 20 R23
is acyl, substituted acyl, alkyl, substituted alkyl,
cycl oal kyl, substituted cycl oal kyl, imno, substituted
imno or a pegyh Aty A9sPtA.Ra4qis Cl-C6 alkyl with
at |l east one hydrogen atomreglaced by a substituent
selected fromthe group consisting of -NHR28 wherein
R28 i s hydrogeg;s. ubstituted acyl, alkyl 25
substituted al yllgg}ﬁr%e%'egyl ating agent; and j, k, p,
g, r, s, R2, X1, X2, X3, X4, X5, X6, X7, R4 and R5 are

as def,i ned, in d ai . W.th the proviso that at | east
o Ro3 iyl frbymyl

one of R2 ating agent. 30 114 WO

2004/ 0 13 PCIY US2003/ 037895 62. The conpound of o
d ai LN | Xi, X2, X3, X4, X5, X6, R I
and RS lareJas dekKi AT CharmXi2—38—Ph Hd\'/
of Cl ai m\ 62rahey; PRE3 is mdPEG s is 1, j R2t

is 0, his 2 (m

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:

R¥ ig acyl, substituted acyl, alkyl, substituted alkyl, cycloalkyl, substituted

cycloalkyl, imino, substituted imino or a diagnostic agent;

R* is C;-Cs alkyl with at least one hydrogen atom replaced by a substituent selected
from the group consisting of -NHR?? ;

R** is hydrogen, acyl, substituted acyl, alkyl, substituted alkyl or a diagnostic agent;

and
Lk pqr,s, R% X, Xz, X3, X4, Xs, X6, X7, R* and R® are as defined in Clajm i;
with the proviso that at least one of R*® and R* is a diagnostic agent.

55. The compound of Claim 54, wherein R?, X;, Xz, Xs, Xy, Xs, X6, X7, R* and

R’ are as defined in Claim 12,
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5and pis 1. 64. A conmpound of Formula (V): OO R30
NHII XI X2 X3 X4 X5 X6 X7 NNRAR31 R2 Ps p RO r

WO 040063210 or a pharmaceutical ly acceptabl e saPtT/US2003/037895

sol vate, hydrate or N-oxide thereof wherein: R29 is
Cl-C6 alkyl with at | east one hydrogen atomrepl ace
by-NHR32; R30 is acyl, substituted acyl, alkyl,

substituted al kyl or a therapeutic agent. 15 R31 is
hydr ogen, al kyl, substituted al kyl or a therapeutic
agent R32 is hydrogen substjtuted acyl, alkyl,
substbt ut &8 eamppung pf (éialffh%%/ Hhestn % apefftoresce elgenQo j,
k, p, g, r, s, R, Xi, X2, X3, X4, X5, X6, X7 and R4
and R5 are as defined in Caiml;, wth the proviso

that 53t | é’hecormven@f)f P SRhermindRRB05/6 sarboryHbioepesin isds 1, 1
gqq%( e%; 1) e conpound of O aim 64, wherein R2,

5, X6, X7 and R4 are as defined in
Claim12. 66. The compound of Cl aim 65, wherein R13 is

met hy, cet 2R30Q and
mon 18 o aRE s of el e? whS-R R A bRkl
PCT/ USZOOS/ 037895 67. The corrpound of Cl aim 66,

wherei.n t ther X0 {cln. 26 Th
o e LS ARE CRETE Mok U ISH ™ 86 Mo
Més@@ﬁ,m,ise 111§10q1sﬂ di81hndisxs 1, eis 1, gis 2, R30

is acetyl, R31 is hydrogen, R29 is -(CH2)4NHR32. 5

69. The conpound of Cl aim 68, wherein the R32 is

- CO( @dR2) 3-The¥sHiptung biClaint 85, wHaRiCRIPOWH),NH- R Aisbidi, s is 0, 1
wher ein R32 is protopor phyrl n. 10 71. A pharnaceuti cal
iEdnbbds £ 0P d@ipEi sing a compound of aim1, and a

61. A compound of Formula (IV):

2 i i
RZ—IN ] H
X1\ ] Xo Xa—X4 Xs—Xe X7 N\/ NR*R5
/o q
RZ s R Jgr

(V)

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:

R is acyl, substituted acyl, alkyl, substituted alkyl, cycloalkyl, substituted

cycloalkyl, imino, substituted imino or a pegylating agent;

R** is C;-Cs alkyl with at least one hydrogen atom replaced by a substituent selected
from the group consisting of -NHR?® wherein R?® is hydrogen, acyl, substituted acyl, alkyl
substituted alkyl or a pegylating agent; and

L kpqts, R% X1, Xo, Xz, X4, X5, Xg, X1, R* and R® are as defined in Claim 1;

with the proviso that at least one of R?* or R is a pegylating agent.
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pharmaceutically acceptable vehicle. 72. A nmethod for

treating or preventing cancer in a patient conprising
wa@diosrieri ng to the patient in need of such pPeEEBIMBBI037895

or prevention a therapeutically 15 effective anount

of a compound of Caiml. 73. A nethod for treating or

preventing cancer in a patient conprising

adm nistering to the patient in need of such treatnment
or [everfibe gompound of @E@mﬁi ;eergin R £§1 %1, KucXaMeufy XofR" and

rE e Pg@@@@&e@%ﬂ:ﬂ conposition of Caim71. 20 74. A
net hod o '

detecting cancer in a patient conprising
adm nistering to the patient in need of such

detegcti on.a di agngsti.cal ffecihve nt. of the. )
phar%ﬁce&thlegcélfl?&nc g%%ér???gnerg Cl%:l Eirpﬁ%%a’szléqﬂ‘ég’ﬂso’hlsz
andpis 1.

64. A compound of Formula (V):
0]

0]
R30-N ] H i
X1> J Xo X3 Xy X5 Xs Xy N Y NR4R31
Rz Ji Vs N Rr® /I
k

V)

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:
R is C;-Cg alkyl with at least one hydrogen atom replace by—NHR**;

R* is acyl, substituted acyl, alkyl, substituted alkyl or a therapeutic agent.

R*! is hydrogen, alkyl, substituted alkyl or a therapeutic agent;

R is hydrogen, acyl substituted acyl, alkyl, substituted alkyl or a therapeutic agent;

and;
L Kp,q.1,s, R2, X1, X, X3, X4, Xs, X, X7 and R* and R® are as defined in Claim 1;
with the proviso that at least one of R*, R*! and R*? is a therapeutic agent.

65. The compound of Claim 64, wherein RZ, X1, Xo, X3, X4, X5, Xg, X7 and R

are as defined in Claim 12.

66.  The compound of Claim 65, wherein R"® is methyl or acetyl, s is 0, r is 0, R*®

is acetyl and R*! is a therapeutic agent.
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67.  The compound of Claim 66, wherein the therapeutic agent is doxorubicin.

68.  The compound of Claim 65, wherein R" is methyl or hydrogen, sis 0, r is 1,
kisl,eis1l,qis 2, R¥is acetyl, R¥ s hydrogen, R¥is —(CH2)4NHR32.

69.  The compound of Claim 68, wherein the R** is —CO(CH,);-doxorubicin.
70.  The compound of Claim 68, wherein R*? is protoporphyrin.

71. A pharmaceutical composition comprising a compound of Claim 1, and a

pharmaceutically acceptable vehicle.

72. A method for treating or preventing cancer in a patient comprising
administering to the patient in need of such treatment or prevention a therapeutically

effective amount of a compound of Claim 1.

73. A method for treating or preventing cancer in a patient comprising
administering to the patient in need of such treatment or prevention a therapeutically

effective amount of the pharmaceutical composition of Claim 71.
74. A method for detecting cancer in a patient comprising administering to the

patient in need of such detection a diagnostically effective amount of the pharmaceutical ,

composition of Claim 71.
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