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28 March 2007 WO 2004/ 063213 PCT/ US2003/ 037895 PEPTI DES WHI CH TARGET TUMOR

AND ENDOTHELI AL CELLS, - COWPCSI TI ONS AND USES THEREOF 5 1. Field of the

| nvent i@ 20epigsent invention relates generally to peALLSRIPHMeHS of

Ac- PHSCN- NHZ which target tunor and endothelial cells and have anti-tunor,
anti-angi ogeni c and anti-netasastic activity, methods of making these

pepti des, conpositions thereof and nethods of using these peptides and
pharmaceutical conpositions thereof to treat, prevent and detect diseases 10

characterized by tunor qr h asi n i ogenesi s, The peptide

anal ogs may s@%@@%}%&ﬁwwﬁﬁéééﬂg%F 551‘91[‘4% FLIISET active
compounds, toxins, fluorepagrbsITTONSANPUSHISITRERF®EIecul es. 2. Background
of the Invention 15 Integrins are heterodi meric, transnenbrane proteins that
are involved in cell adhesion, notility and survival (Ceiger et al., Nat.
Rev. Mdl. Cell Biol 2001, 2(11):793- 805). Integrin |ligands conprise the

extracellular matrix (ECM and basenent nenbranes and include coll agen,
|l am ni B, fibronectin, vitrondctinFiddadf thelinvendiwen (Bokel, Dev. Cell 2002,

3(3):311-21; Stupack et at., J |1 Sci 2002,115: 3729-38: ei,n et al.,
ur) opin 20 AN Pgeal mdtin S PRI R agr G LHSCa Nk el

i mpor t ant |tgetitiih@Qhd BnddfeliMaEs¥Ad hs%adna-thﬁo@hmeﬁﬁgdcagdﬂia AhAtithsEsked Li u et
at, Semn Oncol 2002, 29 (3 Suppl .11): 96-103; Hoo et al., Nat. Rev.
Cancer 2009t{ypypethods-of gaking diegr prpfidespemresionihpriofand metheds efsising2003,
20(3) : 203nk8heptidGSAl ShdthadbutiSF YGhRsitioRt B8Feb PR trehf) plehBihd e ?’dis%léé%5 and

a5R1, have bee recognized as validated therapeutic targets for t
treat Mént cherdcigrzed by tumen givtls aretastasie 8nq s0gmpenes@urihe Deptifde Pavatpgs $a2003, 4(2) :

123-31; Kepn_.et. al, ' estig Dy 2 c o 11(12):  1765-74; Rust
et at, J %Frgrgr’eué@’Bﬁdng g%‘%ﬁ%ﬁs Oﬁw%cglglﬁg%ﬁgf%%%&m%g&% g)r}l%,s’ ﬁ@rﬁ?cefgncer Drug
Tar get s 200de¢culf ind PBGF mbRculdicker, Carr Opin Pharmacol 2002, 2(4): 394-402)
and receptor-targeted i nagi ng net hods for oncol ogy (Henchman, Science 2003,

302(5645): 605-8); Aboagye et al., Invest New Drags 2003, 21(2): 169-81; Van
De Wele et 30 al., Eur JNucl MedelMpbuld$Ghdtnvelflen 29(5): 699-709; d aser et
at, Int J Oncol 2003, 22(2):253- . rc

15 Integrins are heterodimeric, transmembrane proteins that are involved in cell

adhesion, motility and survival (Geiger et al., Nat. Rev. Mol. Cell Biol 2001, 2(11):793-
805). Integrin ligands compnse the extracellular matrix (ECM) and basement membranes
and include collagen, laminin, fibronectin, vitronectin, and fibrinogen (Bokel, Dev. Cell
2002, 3(3):311-21; Stupack ef al., J Cell Sci 2002,115: 3729-38; Bomstein et al., Curr Opin

20  Cell Biol 2002, 14(5): 608-16). Integrin expression and importantly, integrin activation
state 1s altered in tumor tissue (Liu ef al., Semin Oncol 2002, 29 (3 Suppl 11): 96-103; Hood
et al., Nat. Rev. Cancer 2002 2(2): 91-100; Felding-Habermann, Clin Exp Metastasis 2003,
20(3): 203-13). Accordingly, several integnns, including o, B3, 0,5 and ais3;, have bee
rccognizéd as validated therapeutic targets for the treatment and prevention of cancer

25  (Kumar, Curr Drug Targets 2003, 4(2): 123-31; Kerx 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 nmaging methods for oncology (Hefschman, Science 2003,
302(5645): 605-8), Aboagye et al., Invest New Drugs 2003, 21(2): 169-81; Van De Wiele et

30  al, Eur J Nucl Med Mol Imaging 2002 29(5): 699-709; Glaser et al., Int J Oncol 2003,
22(2):253-67).



- ti WD 2004/ 063213 PCT/ US2003/ 037895 The integrin a5G3, is nor Aty Badl?”
expressed in quiescent endothelial cells, but is. upregulated during

angi ogenesis (Kimet at, Ann JPathol 2000, 156(4):1345-62). abf31 is a
recept WP X8t028r onectin, an abundant plasma protein tHat/UR)3/a78%s be }
associated wth the ext racel | ular matri x (Labat-Robert, Sem n Cancer Biol _
2002, 12(3): 187-95). Fibronectin 5 interacts with the a5f31 integrin

t hrough several epitopes with the major adhesive interaction nediated by

the RGD sequence within the 10'h type Il repeat. The najor adhesive
i nteraction n‘e{%a&ts%ﬁqrp@m isSlogay A% RYR laa@l;e&,%ﬂt é?ﬂoﬂaaia@eénsa&ﬁ% by a
second epitope located in the ninth Type Il repeat called the synergy

regi on (iupeegulaRidSRNpg aigiogeanss @linoer,al.CAmcEPatl:d20801 E66(4):1BES62)9950, 14 4( 3)

causo | UrfBTIREg AR AR R Rne T st B PRP D TR el B A o -

tar get i ngxtrhgelluit fGfix(Labdt Rbbel S8k Cahcer BIHITAD2, THS): nm I Fibréeb@d al so .
appears to be inportant in_the survival and net ast asi s tumor cells

(O Brid%n leteraats withethe gl | integransthiogh sevezmwwesmgi thg nlam:@élnoat\r@ interpeiipasi on

Met ast asi h TR A nvasi on

Met asta5|r§ é‘b}é@b%ﬁq %’eﬂcﬁé‘”{]ﬁ%t aFn et aﬁegga@ %m@a)ﬁ%élﬁwﬁ)% 88(2)

15 327- 33pterattien mbdiegs tdll dgifalidg eeentd @@ canbb porptiattd By i sdgcord epitope lobsted

i nhibitian of t si nce inhibit 433 (e. nonocl onal
ant i bodi €8 ey .Téfpﬁtz%b?eas tCPﬁféfstiaﬁﬂﬂeg%ﬁegwﬁéhe %é% @ﬂ at, Citfounds)
are ef ficaglQugs RE, 19951 1493y 1P1- @9)C|A1ﬁhé2ﬁﬁst§'ﬂ%éﬂ§u%fe ARG EhhibiPRARE €SS1 on
(Kumar, Curr Drug Targets 2003, 4(2): 123-31; Varner et at, |nportant Adv 20

Oncol 1019%1908916813 anthc@@k gumoy rﬂrewomnvlesln d@i@@ﬁﬁa'%(ht)thermm&c pagntiappf hough -
a433 i s not mal | n ifhelial ce regulated o]

t uror celq §et1 édfnﬁ BU@ qé’Zf‘f h@]cdrﬁeglﬁ? 8?@??58&1’%%&%5#\/%' on

(Met zner igipoAdnt in)the BiEHial LRI THEHhsisl HOHemol Ol 4D B ler abQ8) Cellmes 3994, 33
integrin has been inplicated in nel anom ro ressi on and netastasis (Nip et

at, Cance#? &Jét%%tla?sﬁslowvl {ygsjon Metasyasis 3144 Hd)-§7- 97 B2 Qb prERL G has
been 25 AU MR A aﬁa.s\f.\aﬁﬁt% m‘utawmgr1(5-‘se+rhmta9?smﬁ@&,&9;itibsbgaf(@ﬁt

prostate, pancreas, dney, ‘and  glionra (Fel di ng-Habermann et at,” Proc Nall
AcadSdi UBA-3001, 98(4) 1853- 8; PI atten et at Bi ochen: Bi oplrys Res

Co 2000 68 6 7-11: Lohr et 99 2 248- 59;
Rabb et at, {irbio  Befeaflidaep O RERRP R e Raghpedid T
2002, 4( 3)§in&%ﬁiorsm¢sgar fhbfoctorl S8foaies Vyche RS naésaad basmna@ssoci at éd

with metastasis 30 to bone (Pecheur et at, FASEB J 2 16(10): 1266-8.).
peptidic organic compounds) are efficacious in multiple pre-clinical models of cancer

progression (Kumar, Curr Drug Targets 2003, 4(2): 123-31; Varner et al., Important Adv
20 Oncol 1996, 69-87; Brooks, J Clin Invest 1995, 96(4): 1815-22). Although o35 is not
normally expressed on epithelial cells, it is up-regulated on tumor cells, leading to tumor
cell adhesion, migration and invasion (Metzner et al., J Invest Dermatol 1996, 107(4): 597-
602). The o, B3 integrin has been implicated in melanoma progression and metastasis (Nip
et al., Cancer Metastasis Rev 1995, 14(3): 241-52) and o.,33 expression has been
25  documented in a variety of tumor cell types including breast, prostate, pancreas, kidney, and
glioma (Felding-Habermann et al., Proc Natl Acad Sci US4 2001, 98(4): 1853-8; Platten ef
al., Biochem Biophys Res Commun 2000, 268(2): 607-11; Lohr et fl-: Pancreas 1996,
12(3): 248-59; Rabb et al., Am J Nephrol 1996, 16(5): 402-8; Cooper et al., Neoplasia
2002, 4(3): 191-4). Further, the expression of a,,3; has also been associated with metastasis
30  tobone (Pecheur ef al., FASEB J 2002, 16(10): 1266-8.). v
Ac-PHSCN-NH; is derived from the synergy sequence of fibronectin and has been -

shown to target activated o531 and aV{33 integrins on cell surfaces (Livant, United States
2



Ac- PHSCN-NH2 is derived fromthe synergy sequence of fibronecti nzgal\rlllanﬁlazs007
been shown to target activated a501 and aV (33 integrins on cell surfaces
(Li vant ite tates 2 28 March 2007 WO 2004/ 06321 , / 037895
Pat ent ‘KB%@O@% 965; Livant, United States Patent mﬁgﬁg@l&%g&g’h vant et
al ., Cancer Res 2000,60(2):309-20). Further, Ac-PHSCN-NH2 conpletely

i nhibits DU145 invasion and netastasis of MatLyLu cells in a rat nodel
(Livant et al., supra) and in conbination with 5- FU infusion inproved
survival in a Cr26 colon cancer nodel (Stoeltzing et al., Jut J 5 Cancer
2003, 1(Pafeh) No.4dBH D63;) Livamcdnitkdi$thtes PAent PHEGNTNBRY; tlavayetrs:/{ GomesRand t he

nc: PRSPl e AR EEEN S e b B Bl I mebtnana ogs of
AC- PHSChndWidéasts@f Matﬂgmu@enk &f £rat id@elRivant dr al , aprofandehtoaBoi®fh yat i ves in

targeting tunors and the vascul ature which 10 nourishes tunor cells.

| deal | y,FY mdasipagmprpyed sigyiygking ¢ T2 6selapecangggmadel{Stoghtzigg exahs it dr s of

radi cactdyi.L y Mol i d -0t he ’Cﬂsﬂ—i}ia i s for

PET- ?anag(::a{nlé:%r %Og%qugmg 3@ gjtogp]'g‘g% e a@%‘?i 5‘3‘%1 So ce ﬁj‘é%fmﬁ%%ﬁg%ﬂ uor escent
mol ecul édoddoressels suadh irmtislp mnznradeREG showh by visedizhioon ofrpkoPBREN NS

phar maco&d.nqti c paraneters. 15 3. Summary of the Invention The present

i nventi o ¢at'®sfies these and other needs by providing peptide anal ogs of
Ac- PHSCN- NH2 T, ihat ia heeled attive Bieghti@nsiptdpe bf ak-PEBONNaR & fady explelel - t unor,
anti- angi ogenic and anti-netasastic activity, nethods of nmaking fhese

pept i deshe BARBLeLA GRESCNNHe gerivaiides B taigeimedwmers ppg the yassalapes, whighs  and
phar fRC eidQRS nERIBAR! ThQNS, hbPEaRl ahRogOwiif £k, inPd GXENS cARfsdet ect di seases
characterized by tunor growth, netastasis and angl ogenesis. The peptide
anal ogs mdipactizity for ihagieg angd fadiothesapy aPET-eettvesbmpadide dert RELi-impginpEpxinact i ve
conpoun NS fl ent. . nol. ecul.es. ne aspect
the. pr esohtlli vy SR AR RN SR R T BRI BS ppd 80605 3375 xs
) Ca- X7 Nnolhad3dor ilprdvedrept ¢J pR3rmacokinetic parameters.

15 3. Summary of the Invention

The present invention satisfies these and other needs by providing 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

20  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.

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

O
RY-N : ] n [
X4 Xo X3 Xy Xs X6 X7 4035
9 Py ”ﬁ q \R( NR'R
R i r
"

25

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:

j and k are independently 0 or 1;
30 p and q are independently an integer including and between 0 and 100;

3



NR i (1) 25 or a pharmaceutically acceptable salt, solvate, hyhiPMar&hgPo7
N- oxi de thereof wherei;n: | and k are independently 0 or 1; 30 p and q are

i ndependently an intéger including and between 0 and 100; 3 28 March 2007
VO 200&@6@%@3%/ US2003/ 037895 r and s are independeRETAPSEO0OIBISR js
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 atomreplaced by a substituent selected fromthe
group consisting of -NR6R, -ORB, -CQ2R9, -S(O,Rl, -P(OR')OR12, aryl and .
substituted aryl; 10 R6, R, RB, R9, Rl, Rl1l and R12 are independently
selected fromthe group consisting . of hydrogen, acyl, substituted acyl,
acyl chelate, &apdA &}TCWEBindFTﬁ'rYé)cPTgF kyl, cycloalkyl, substituted cycloal kyl .
imno and substituted imno; 15 Xl is -NH(C=C)gCO, -NH(CH2)hCO or -
-NHCH(CH3) CO-; g and h are independently 1, 2, 3, 4, 5or 6 X2 is M Ro.-
or ~-N 20 CO | R!is a8, ingbstitutediaGQ) L5 chélaies albyd, Otbstithte ksl cyfloakylhi O ; .

5  substituted cycloalkyl, imino or substituted imino;

R?is C;-Cs alkyl with at least one hydrogen atom replaced by a substituent selected
from the group consisting of -NR6R7, -ORS, —COzRg, -S(O)ZR'D, -P(OR“)ORH, aryl and

substituted aryl;
10
Rﬁ, R, R®:, R®, R R" and R'? are independently selected from the group consisting Lﬂ '!
of hydrogen, acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, imino and substituted imino;
15 X is -NH(C=C);CO-, -NH(CHz),CO- or -NHCH(CH3)CO-;
g and h are independently 1, 2, 3,4,501 6
Xz iS
a0
ll”' CO';' y LLLL CO'%‘ or
20 co-g-;
X3 is
N=
Jo
?iN CO'§'
H ;
25 Xy is
( OH OH
! N
’f: HNQ(F“{ ﬁl\l\/r\rr"{
O or H 0



4 28 March 2007 WD 2004/ 063213 PCT/ US2003/ 037895 | is an i nt egdP NP7,
4, X5is/ S(O,R13 ~"HNor O 5 R13 is hydrogen, alkyl, substituted

al kyl, acyl, substituted acyl, arylal kyl, substituted arylalkyl, aryl,
subst i W@ a4d6§it3or -S(O)xR14; n is an integer from | PETAS200303789% | s

al kyl, substituted al kyl, acyl, substituted acyl, arylal kyl, substituted
arylal kyl, aryl or substituted aryl; y and x are independently 0O, 1 or 2;
15 X6 is CONH2 HNmF / O mis an integer from1l, 2, 3 or 4; 20 X7 is
-NH(C=C)dCO, -NH(CH2) %O or -NHCH(CH3)CO-; d and a are independently 1,
2, 3, 4, 5 o0r 6; 25| RBdifitebritSindhky] with at |east one hydrogen atom
repl ace by a substituent selected fromthe group consisting of -NRL5R16,
-OR1l7, -C2RI8, -S(O" R19, -P(OR20)OR21" aryl and substituted aryl; 5 28
Mar ch 2007 V\D}%QQM 063213 PCT/ US2003/ 037895

( S(O),R"?
?'HN '2%’ or
6}

3

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
R is alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted arylalkyl,

aryl or substituted aryl;

y and x are independently 0, 1 or 2;

( CONH,
:’{HNﬂnnfg'

O

Xs1s

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

X7 is -NH(C=C)4¢CO-, -NH(CH,).CO- or -NHCH(CH;)CO-;

d and e are independently 1, 2, 3,4, 5 or 6;

-

25 R? is C,-Cs alkyl with at least one hydrogen atom replace by a substituent
selected from the group consisting of NRPR', _ORY, .CO,R", -S(O),,Rw, —P(ORZO)ORzl’
aryl and substituted aryl;



R4 and R5 are independently hydrogen, alkyl or substituted al kyl :28dylarqR2007
R16, RI B, R16, R19, R20 and R2' are independently selected fromthe group
consi sting of hydrogen, acyl, substituted acyl, acyl chelate, alkyl,
subst i tWOa0446E31B, 5 cycl oal kyl, substituted cycl oal kyPCT/HUS20906/03T845
substituted imno; with the proviso that R is not acetyl when R4 and R5 arée
hydrogen and r and s are 0. In a second aspect, the present invention ;
provi des pharmaceutical comnpositions of conpounds of the invention. The
phar maceuti cal conpositions generally conprise one or nore 10 conpounds of _
the invention or phar eyii-cal | e I t£S. or, sol vates

t hereof and a pharﬁgggg |g%ﬂﬁ%*%%%ﬁ%fﬁﬁ*@£bf?%@ﬁf?“%Q%@%ﬁ?ﬁﬁé¥€ipient and
adj uvant. The choice of diluent, carrier, excipient and adjuvant w ||

depend upon, anong 0t hae firCctors, the  desired de of adm nistration. In. a
third aspect, the predent irfveft i &n W&/iﬂ‘ég’dﬁ%ﬁq‘ﬂﬁﬁg’ felsictad fenmp the gresp
preventi ngonsﬁﬁngbﬁgaﬁggn,%ylplguwn%a eyl el chslaeaRIRA! sublRfidiBliileds general ly
invol ve adm nistering to a patient in need of such treatment or preventi-on
a ther%pewd@&ﬂl,f“@mqw@a&wbmmo@Tld%llbs%fﬁé@um; of the invention and/or a
phar maceuti cal conposition thereof. In a fourth aspect, the present

i nvention provides nethods for detecting di seases or disorders such as
cancer. Thithmethods herRniahdtyucétyiwdiendR*addRhasthydiopen 4ral pargatareft- | nNfmeed 20
of such treatnent or greventiqg a diqggo tical effecLLve(gnDunt 0

. l. a

compound. BRPRLAPRTEHE PERFTLIRFHion proside RRRrmac iy COPRPHYPEs L oTRepHy . 4.
Det ai | ed Bee fivehticah TRE pididaddaried tompositns denkrdlgicbMphitOBge orGasounds of the
invention" refers to conpounds enconpassed by structural fornulae (1), (H),
(111) 10 (| sompayady aftheingentign exphanesenticty asoseiblasaltsahydraiss ef salaiesonpounds (
within th | ] (- ;s I A The -
corrpoundsalttgfeg'?ﬂgjtel ?’ﬁ%%?ygﬁllyn\gﬁéﬁgﬁ%dgﬁnip’fi%ggﬁg??ﬁg}rl ?d‘td e?@' CITrI]lgn‘i cal
st r uct ur echane/ didilu¢ngraoier, epament and adjusant whik defeadipal, asong other factrg tiegheni cal
name confhéctd tge FQpnrsal.gtructure is determnative of the identity of

sired mode of admimstration. . - . .
t he conpound. e conpound% of the invention may contain one or nore chiral
centers and/ orIndotid espbernitie prasht idventehqrievidezayetiends $dr tBating of rovadigr S, such
as 6 rch 2007 MO 20041063213 PCT/ US20031037895 dqubl e-bond isoners
(i.e. 1,258 gg/&ﬁ%ﬂs?ﬁi Qr GsOplE USh asEAter %Pfemstha gingreleindelve pemimisternederdy| vy,

patient in need of such treatment or prevention a therapeutically effective amount of a

compound of the invention and/or a pharmaceutical composition thereof.
In a fourth aspect, the present invention provides methods for detecting diseases or
disorders such as cancer. The methods generally involve administering to a patient in need
20  of such treatment or prevention a diagnostically effective amount of a compound of the

invention and/or a pharmaceutical composition thereof.

4, Detailed Description Of The Invention

25 4.1 Definitions

“Compounds of the invention™ refers to compounds encompassed by structural

formulae (1), (IT), (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
30  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



the chem cal structures depicted herein enconpass all possible @#5“?T%ﬁ%907
and stereoisonmers of the illustrated conpounds |nclud|ng t he

stereoi sonerically pure form(e.g., geonetrically pure, enantiomerically
pure orW@ Q8¥es¥3nerically pure) and enantioneric and BCEUSRMSI03HEr i c

m xtures. The conpounds of the invention may al so exist in several
tautoneric forns. Accordingly, the chem cal structures depicted herein
enconpass all possible tautonmeric forns of the illustrated conpounds. The
conmpounds of the invention also include isotopically |abeled conpounds

where one QpbRYoRd AbLABE (1A \tBorAdna sembiE), BR&Siomdtslor AaBRTe i A&&réﬁhgl@ ¢ mass
conventionally found in nature. Exanples of isotopes that 10 may bé

i ncor por atthel Chleml'éﬁl strustuesAspigisd berein eneempagyahpdseihle em@mtw@er spit are not

e A ke s RN .

i nvention na in unso
i ncl udi ng gbxadﬂeﬁiceldy fuee, rBantiglesdaliNpae iod diastedenmepicadly plure) tahé endnyidmatie dnd

sol vated and N-oxi de forns are mnth n_.t.he scope of the present invention.
ot ol o e e GpBe. TrsemE s S e ey Feb SRt Farrarsh o

crystal | i nguiBfheRORIMAN OMSofdHplB thelbberhRalk@RBA)k depfibled REX%E &RbmbSIsH are
equi val ent for the uses contenpl ated by the present invention and are

i nt ended tmss;blemauttmmmfﬁ@s%61|9elluﬁratp¢meorw@§éhtmem¢mm¢ﬁ ofniaﬁrmwemnom t
shoul d be é’l%dxﬁélﬁﬁﬁe]oggoglx\ﬁ@gabgl%ﬂgbxﬁ% wﬁéru 068 ohote MR ﬁ&im%lég%
ustrat at

invention are rac ets indicate the poi n f%achnent

of t he pardifalenistrom e atogi¢ massivenveptionally found impdtercuBxampRE of Abtopks thaty it sel f
rt_of, anot her ituent refers.to.a sa d _or r

br anchll, e b RRGPaAS I e R e it SR G b set ot e by

the r ermva1H I, Mo ENp Yo Hg;aac aCompdunddid fths indetRnGadyaist at @ikoDfated fBanent

al kane, al kene or al kyne. pi.cal .al kyl groups i nclude, but are not limted

to, methylas \@qllna)ﬂsglvgta%fpngg “@X ydratgdrfapgs andzs NepHdesy IIn eppesplythe such as

propan-| - YflzvdrzRédJ Q&Watgd f)ﬂdN—&‘M&é %Qﬁ@ QV]J.thth schQ Bf th'e p?c%elllt 1}{{/ent10n Certain
prop-1-en , prop-2-en-1-yl (a , cycloprop-I-en-I-yl;
cycl opr op @nmwlldSﬁf the preseminvepion mg/){ Cquﬁ ippulzip stalline extamnorpkansyibensuch as

E ;I': Ia(r)] bl anI_n] @H%rgin %laz?y)lsical fg?ﬂgeaﬁpéql)mmeﬁp%? ﬂ‘%s ug%;s’ coﬁ?q%eatr?%d ‘E'J)P {h%%?é}.fegteﬁl -yl
but - 2- en- | inyd:ntlob ahd e aﬂen’de(yto belyithin the Scoghe eﬁthle -pyds¢nt3ﬁ)velnnbm- Furﬁled,l ien- 2-yl ,
but - 1-yn- 1P g SR Pt o echaeuRas o ThE e 7 28 nar ch
2007, illustrated, that brackets indicate the point of attachment of the partial structure to the rest of
the molecule.
20
“Alkyl” by itself or as part of another substituent refers to a saturated or unsaturated,
branched, straight-chain or cyclic monovalent hydrocarbon radical derived by the removal
of one hydrogen atom from a single carbon atom of a parent alkane, alkene or alkyne.
Typical alkyl groups include, but are not limited to, methyl; ethyls such as ethanyl, ethenyl,
25  ethynyl; propyls such as propan-1-yl, propan-2-yl, cyclopropan-1-yl, prop-1-en-1-yl,
prop-1-en-2-yl, prop-2-en-1-yl (allyl), cycloprop-1-en-1-yl; cycloprop-2-en-1-yl,
prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butyls such as butan-1-yl, butan-2-yl,
2-methyl-propan-1-yl, 2-methyl-propan-2-yl, cyclobutan-1-yl, but- -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,
30  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, etc.; and the like.
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to include groups having any degree or |evel of saturation, i.e., groups
havi ng excl usi vely single carbon-carbon bonds, groups having one or nore
doubl ew@a0btos32idr bon bonds, groups havi ng one or nore PCT/PS2003/03m8kON- car bon
bonds and groups having m xtures of single, double and triple carbon-carbon’
5 bonds. Where a specific level of saturation is intended, the expressions
"al kanyl," "al kenyl,"” and "al kynyl" are used. Preferably, an al kyl group
conprises from1 to 20 carbon atons, nore preferably, from1l to 10 carbon _

atoms, (G - O AftdanchOfs FERTRNG ﬁntf[id%g% fchie 3ol thnbgOUd%gsgggﬂ]g; ng

froml to 6 carbon ato Itse
subst i t uetatel bedaarrsidn)i.a, gaﬁpsr}aatvﬁ@ etir:hisl&diigdmglfsmwdrgdfﬂrb(ﬁlhﬁ:hdls gfougycl i c al kyl

radi cal derjived by the r of on dro en_ atomfroma single carbon. ~

at om of g}'aﬁiﬁﬁgé’ﬁ? Oépﬂrérf@“ﬁgofﬁf 881"3%1(’!3;?19’{ %Ea‘i'%‘l"l?d:lém%%fnplaf’r enot linmted

to, met hadlYﬁon-cﬁﬂ)BﬁBMﬁds aﬂB%ﬂﬁ@y h§v1§g1ﬁhxtﬂl%s Bf gﬂgq@ Jlou\l‘)le anf mm@ezrgoﬁ&&arbon

(i sopropyl) \%ﬁ opropan-|-yl, etc.; but anéqs such as butan-1-yl, butan-2-yl
ds. T

(sec-bBu ore gespesjfic levelmdsatumipn (5 15tspdad; the, exzrqsg@rwy‘aucpmdpan 2-yl
(t- buty' )‘, 1& AR AR Y hre W§LE - PrefRPibly 59911\1 g@ dbﬁ%ranmhbytg'ztose'f or as

part of anot e? substituent refers to -an un

st rai ght -@knmatonts, giped prefeedbk}ylfronadt(r,w calnlzon atgmat (G:;e@@hlkp]nﬁ)reammm,- car bon
doubl e 20_.bond derjved t.ne reno of . one hydrogen atomfroma single
car bon atTSFﬁTSOIPaﬁaIE:ﬁL@ﬁPPS\%/ H‘é‘gf‘ﬂ’i‘é\@%&?ﬁbﬁl& B%’ in either the cis or trans
conformati on about the double bond(s). Typical alkenyl groups incl ude, but
are not limted to, ethen propenyls such as prop-Il-en-I|-yl,

pro
| -en-By| | propAkaspl” ilyytseépr 9&1Baﬂmf@aotiﬂerewbﬁhtwntéy%wc}gaéﬁmlateé Ianc';fr -
cycl opro ; | 25 {
2- et hyl p%fa})gg?cﬁagyn%r cybﬁé QE%? rﬁdl-%zg?ali@éd IRHE}&% erg%ajﬁ F’Jme Mtoﬁlm -en- )2{ yl,
but a- 1, 3- @mgmcalbcyll atom lgﬁa @alenialkiinen szlyal al]@y]al gigups inc]gde |but/ar¢ not limited
cyclobut

I ob n i ke. "Al kynyl"
by itself brahanypiaep}an PER {lﬂse?ucgﬁggf rﬁl II)’rO %nr_% %gsogﬁc’pﬁ' Saturated 30
br anched, cystopa)pghu-—yt,haw ybuddnytsysath Eshitkryl—yl aatana?-yh@vd-hgyipt | east one
carbop-ca riple bond. derived by the al of e hydrogen atom from
a si n{}i i st o (laﬂbasﬁ)eHtmﬁbkwgpan-iryg%wlhF%ranglrxh SERE ude,
but are ngtjkd Mted to, ethynyl; propynyls such as 8 28 March 2007

“

Alkenyl” 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 double

20  bond derived by the removal of one hydrogen atom from a single carbon atom of a parent
alkene. The group may be in either the cis or trans conformation about the double bond(s).
Typical alkenyl groups include, but are not limited to, ethenyl; propenyls such as
prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (allyl), prop-2-en-2-yl, cycloprop-1-en-1-yl;
cycloprop-2-en-1-yl; butenyls such as but-1-en-1-yl, but-1-en-2-yl,

25  2-methyl-prop-1-en-1-yl, but-2-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, etc.;
and the like.

-

-

111

Alkynyl” by itself or as part of another substituent refers to an unsaturated
30  branched, straight-chain or cyclic alkyl radical having at least one carbon-carbon triple bond
denved 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
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butynyls such as but-1-yn-1-yl, but-l-yn-3-yl, but-3-yn-I-yl, etc.; and the
l'i ke. Ré@?%(}"'/ %)Séljtself or as part of another substituent refers to a radical
-0 R3FT VP21 5 R30 is hydrogen, alkyl, cycloal kyl, PEJUSHNNEBERI ky!
aryl, arylal kyl, heteroal kyl, heteroaryl, heteroarylal kyl as defined
herein. Representative exanples include, but are not limted to, fornyl,
acetyl, cycl ohexyl carbonyl, cycl ohexyl nl ethyl carbonyl, benzoyl,

benzyl carbonyl and the like. 10 "Aryl Chelate"” by itself or as part of

anot her spibgtl iynUesif prop2eyis 1 iy etc.y adiwad suckePRAyn-19hene F3B-f1s al kyl
cycloal kyl , aryl as def]i eq, herein substituted with a chelating group which
bi nds an %ﬁri@p}’ﬁ’]af’té"ﬁ’é‘% g‘le.‘kﬁepresent ative exanpl es include -C(0O CH2CH2- R32
where R32 is a chelating group such as, for exanple, DOTA, TETA, a polyan no
carboxyl ate (e.g., NODAGA, EDTA, tricine, -C(O CH2-DTPA, etc.). O CN NN 15
HYNI C ~and wheideyt e itstlé baas prgt Gfrapoiber sibsiduent refers fea eidisab G6@)RIS whesi t r on

o, bacy: igrifEadi ol by iAREm R, bl St ol S,

1311le 123HekerdAlhikyParMiefibddIereid Repreterddtivi2rdpliSihtludd, bhflayd vétuindie@uo,6 BGa,
72As a e _89Zr, 90Y, 201T]l, etc,) aqr. |anthanide tals. 20 "Alko 'by itself
or as parionaﬁ s rurobsinliarantheveighes ety lcarbogy =&>avzoyb§§¥v@dﬁ@r)@’l R33
repr esent shdape gilkyl or cycl oal kyl group as defined herein. Representative
exanples include, but are not limted to, nethoxy, ethoxy, propoxy, butoxy, .
cycl ohexyloxy and the Ilike. 25 "Aryl" by itself or as part of another

subst it uent ref » r i r radl.ec 7ii ved by
the r g?mval of Ak Chcla @og%{r%&g@g%%)?@r%?g@?ﬁgs ﬁemglgr or?mgtaggnﬂ %? q%(dégr ent
ar omat i ¢ wherg R\is allmi, ciiotqelicd) argk asl defined pareinmubstitiegd With a elredating fgrdubri t ed t o,

T 0UDS et |y g, L O S Y P Repr S ARRD LM R0 S B RRSRABIH Yoo e
where R* is a chelating group such as, for example, DOTA, TETA, a polyamino

carboxylate (e.g., NODAGA, EDTA, tricine, —C(Q)CH,-DTPA, etc.)

15 hiynic

and where the chelating group is bound to metals such as positron emitting labels (e.g., 18,
T4, “Sc, 3°Co, #'Cu, *Cu, *Ga, %Ga, *Br, "Br, %Y, In, 121, ¥71, Tc), radionuclides
(e.g., ¥'Cs, OCo, P11, 123, 1921, 0y 67 Ga, P, 121, 1257, By, Mgy SRy, 'Cu, ©Ga, 2As,

¥7r, Y, 11, etc.) or lanthanide metals.

20
“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. :
25

“Aryl” by itself or as part of another substituent refers to a monovalent aromattc
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,
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chrysene, coronene, fluoranthene, fluorene, hexacene, hexaphene, hexal-ene,
as-indacene, s-indacene, indane, indene, naphthal ene, octacene, octaphene,
oct al W@ 208¥/8¢38kk, pent a- 2, 4- di ene, pentacene, pent al E&F/UFARYEIEEhe,

peryl ene, phenal ene, phenanthrene, picene, pleiadene, pyrene, pyranthrene,
rubi cene, triphenylene, trinaphthalene 5 and the |like. Preferably, an aryl
group conprises from6 to 20 carbon atonms, nore preferably from6 to 12
carbon atons. "Arylalkyl"” by itself or as part of another substituent refers

to an acyghiche dekddne, dhaibseatorbitnbivetntRe, Ahuotene, HoYAeRY BBxAHhORE bonded to a
carbon atom typically a termnal or 10 spa carbon atom is replaced with

an aryl dreaglene, pyndaggneas-ifagens, indgps dsisng, maphiipdenepeptacane optephdnieni t ed t o,

benzyl, 2- - 2= =yl h

2 napht hy TSRSk TR b L Ens PEKGRE Joplend, pen AL MR Mhenalone,

2- napht hqihleemthend) pivehs, pleiadomt, pyrhme, pyiaethrewh enleicapeiriphénylenk kyihaphihaenees ar e.
i ntended, t 10 clature aryl al kanyl., r | kenyl and/or aryl al kynyl is
used. “Pr ME&%%@#@W?%W%@W&? @es(%ggégﬁ#ﬁﬁ%?ﬂ%t?{wnm%g e.g., the

al kanyl, ptfany frémh cablyexbodmbaty of the arylalkyl group is (C-CO and

the aryl noiety is (C6-C20), nore preferably, an arylal kyl group is
(C6-C20) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl noiety of the

arylal kyl gr OU%%' B P by/GRbBNA phfter Hother TBhlyd Sterd iR bdvolio 801 | C cl0al 1

by itself or as anot ubstituent refers to a saturated or

unsat ur atradicelyin wihichadnk f thedisldrogdn, atihebanded Bpemitfonatdng walicably astatmimal ¢ron i s

i ntended, the. nonmencl ature "cycloal kanyl" .on " l.oal kenyl ", is used.

Typr A e PRRPRO PR s xif R aST DY Lvei®H] ap Ry gy B Gy i veu
f rom cyclmypliaped &, beysl,abphicayletharc 1-91, agthshydetRen-1-¢Y abshiiephastyand the |ike. ' -
Pr ef er abl )y, e cycl oal kyl up is (C3-Cl 0O cycl oal kyl , re 25 preferably
(C- &y tnmingiian-P o, rnibarber kyl rpyhob el - Gnikerhay eign: nbater
subst i t uapt 1ik&f Wherelspedfis AP TViQRs Ble intdf®al E AbBEhcxGEE hf1akdyl, radical in
whi ch one or nore carbon atons-(and any associ ated hydrogen atons) are

i ndependetylalkendgindioeeryialeynykipesed o Reefasablyianfasdakyl grenpds o 6w atfgdkdlal 30

het t | ' - ' - limited to,
et £1B3 U, SRl AR RS, RO BHATR) PR HHG, DU BLE RPN L] 0]
nonmencl atmoiety'is (C4-Ghg tneore plekeaatyyl, 'an arylalkyd godup e G g)l akdalidil; eigs thised. Typi cal

cycl ohet ef 0L kb 451 YRR hIGhAS ot Yy 2181 20ap's (B, 8T and the aryt mosety i

(C6-Cr2).

20 “Cycloalkyl” by itself or as part of another substituent refers to a saturated or
unsaturated cyclic alkyl radical. Where a specific level of saturation is intended, the
nomenclature “cycloalkanyl” or “cycloalkenyl” is used. Typical cycloalkyl groups include,
but are not limited to, groups derived from cyclopropane, cyclobutane, cyclopentane,
cyclohexane and the like. Preferably, the cycloalkyl group is (C3—Cjio) cycloalkyl, more

25  preferably (Cs-C;) cycloalkyl.

“Cycloheteroalkyl” by itself or as part of another substituent refers to a saturated or

unsaturated cyclic alkyl radical in which one or more carbon atoms‘zand any associated
hydrogen atoms) are independently replaced with the same or different heteroatom. Typical
30  heteroatoms to replace the carbon atom(s) include, but are not limited to, N, P, O, S, S, efc.
| Where a specific level of saturation is intended, the nomenclature “cycloheteroalkanyl” or

“cycloheteroalkenyl” is used. Typical cyclohetercalkyl groups include, but are not limited

10
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from epoxi des, azirines, thiiranes, imdazolidine, -mprpholine, piperazine,
pi peri dine, razolldlne pyrrolldlne qui nuclidine, and the like.
"Exagno§Y933f¥V Hffective anount” means the anount of FCIOHFIRHE Bhat ., when
5 admnistered to a patient for detection of a disease, is sufficient to
detect the disease. The "diagnostically effective amount” will vary
dependi ng on the conpound, the disease and its severity and the age,

wei ght, etc., of the patient to be treated. "Heteroal kyl, Heteroal kanyl,

Het er oal kewlgmapﬁddrb&&fraalebm&ds"azlm'net; hiGirBiek Meisdaa6lidife, ni&pmrnta Siberapiat, her
substituent refer to alkyl, alkanyl, alkenyl and alkynyl gr oups,
respectlvepﬁmnlpﬁPWW?@W“ﬁn@ﬂﬂﬂmﬁﬁr@“@Fh@ﬂ%a@%@ﬁ&ﬁﬁatonB (and any associ at ed
hydrogen atons) are independently replaced with the same or different

het eroatom ¢ groups. Typical heteroatonm c groups which can be included in
t hese groups i ntbaghwstidally effective amotritiineand thegmounQef a cogipound e, wheg- S- |

-0-S-, =N R35 = 15 PCR39
- 0- P( O) 5 R‘gé 1sterec§8§ pahenéhg%lisﬁtlon ol}‘_agﬁ?%g%g ffiaent to deteﬂégg g]ﬁ%,qg 'lR'E% R37
R38, R39, Bé@oamdllﬁéﬁecaweamamﬂ’pandﬁm (ﬂepemmg@gﬁa cmab&yﬂd the dixshdctandan al kyI

aryl, substi tut ed | al k substituted arylal kyl, cycloal kyl,
subst it ut edevEyBI 84 %&ﬂge W@{rﬁﬁ%t‘gﬁ]&fd?aﬂ?ft to belyited; ¢ ut ed cycl ohet er oal kyI
het er oal kyl, substituted heteroal kyl, heteroaryl, substituted heter oaryl

het er oar yl al kyl or substl tut ed het eroar IaI kyI 20 "Heteroarvl" by itself or
as part of anot hide atka alie gierbalikynylhby theowelyanei a5

par ent 'Ret gl Qﬁﬁﬁﬁﬁ%m ‘ée?‘éfttﬁfrﬂk?f%@sﬁé’il ﬁ%ﬁﬂg@%&%ﬁ@%i@% o

are not | i m wbah ohoor mgore ubthe dabmvadmﬁ (aodnmcassatiats] hyaimgandmdxm) acar bazol e,

ndote, | ndBPRECTPARN I G o SmseR SRR e P St bRl IWER: ol o1

i soi ndol i Néetetda@ait probpsehich Ea(ﬁtﬂéllﬁlfllﬂle&m th&s@ etk thcludie Pt Ay ol liffited to,
oxadi azol e, oxazol e _gerl m | ne NGk ggensI nt hri di ne, phenant p,rol ipe, henazi ne,

pht hal azi néo' '%t’ @1%1 yra Nﬁ’yl’%zll‘l’mé\] lﬂybﬂ%zgl e; Ibyv rPcf tne,

pyridine, pyoRM dotlf(o pygool-ﬁaz- BYRURIL Fd1e 1R MBRALH RE?, 196100] R eRs
qui nol i zi ne,, qui noxal i ne, tetrazol e, thiadiazole, thiazole, 30 thlophene

triazole, Ranamdk ?ere inglependetlyl hydeogemabyb ﬁ'dbtl'sﬂtedtalﬂé’lmb ﬁlliahstltedgﬂm]up is from
5-20  menmber o fel SLARALY hry1alR, &yAbSkAT @Bl Y0RdP JEIRGESIuL et eroaryl. .

Preferred
substituted cycloheteroalkyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted

heteroaryl, heteroarylalkyl or substituted heteroarylalkyl.
20
“Heteroaryl” by itself or as part of another substituent refers to a monovalent
heteroaromatic radical denived by the removal of one hydrogen atom from a single atom of
a parent heteroaromatic ring system. Typical heteroaryl groups include, but are not limited
to, groups derived from acridine, arsindole, carbazole, B-carboline, chromane, chromene,
25  cinnoline, furan, imidazole, indazole, indole, indoline, indolizine, isobenzofuran,
isochromene, isoindole, isoindoline, 1soquinoline, isothiazole, 1soxazole, naphthyridine,
oxadiazole, oxazole, perimidine, phenanthndine, phenanthroline, phenazine, phthalazine,
pteridine, purine, pyran, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole,
pyrrolizine, quinazoline, quinoline, quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole,

30  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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those derived from hi ophene, pyrrole, benzothiophene, benzofuran, indole,
pyridine, quinoline, imdazole, oxazole and pyrazine "Heteroaryl al kyl 'by
|tseIfW(§’r20&§0@alr3t of anot her substituent refers to an BC/ER2093/83R93 5

radi cal in which one of the hydrogen atons bonded to a carbon atom
typically a termnal or sp 3 carbon atom is replaced wth a heteroaryl
group. Were specific alkyl noieties are intended, the nonenclature

het er oaryl al kanyl, heteroaryl al kenyl and/or heteroiylal kynyl is used. In

preferredy g'i'@lﬂ)% fre thdie dBSYI 1R YiligpHexe, p@h@lé?bén%oﬁucﬁ;hgﬁ’c BEEREHA

het er oaryl al kyl, ., the al kanyl, alken or al kynyl ‘noiéty of the
het er oar ym@mk.wnﬂlge,numlnmunﬁlmdc,exxami@lan Effmnferoaryl moiety is a )
5-20- menbered heteroaryl, nore preferably, 6-20 . the al kanyl, al kenyl or

al kynyl noiety of the rrenber ed heteroaryl al kyl, e8-> heteroarylal kyl is 1-8
menber ed and t‘@g@ﬂﬂgﬂr Yy itoadf @tag past oﬁaﬁotﬂ.&-smﬁn&lhedfdﬁetcea’mlyyﬁc alkyll m no"
by |tsel % art of nl(])t%dﬁ subst‘)(a]glfe3 refers to a radical :C=NR42, -
wher e 3 159803 5 whithape TREAN AT PYULR A 2 CarhRt YRk @P&&llwennaaawr

aryl al kyl sp* bab& Aath ¥ bepldded @hﬁaw{eroar,h%&&rpoaw&@lsﬁeehﬁ@akﬂ%dl&% afterein:

"Par ent AI’OTTB.'[IC Rln ystem' refers to an unsaturated cyclic or ﬁ)ol ycy C|IC
ring sysihendadathe mgmaﬂcéfé\mﬂ hgtarcagylatianyil. detarentylalksndnd/gp beteondalkynyl isncl uded
withint re fused ring
Systems (eebnn o bttt B R AR5 Lol LM Y HERe S o “Tore. of
the ri ng&emrmrysla]ﬂcw agedle(alkauplsa]ﬂcamabeall}cysﬂaimiag of ﬂmrhemr@am]laﬂtyl isflHdor ene,

ol oo SRRy FaSity ¥ RocrmRRpFE s BB eI EALD. 60

acephenanmﬁydraﬂeateramm I 8136 theddlkdr§T) @lkenPledt a85ay1 Iﬁblremnﬂe cor onene,
f 1 uor ant hene, quorene exacene, hexaphene, hexal ene, 25 as-indacene,

s- i ndacer&terpandakiel is il Srasabererayick the hermaryb moirte et S-b& mgpmhsrd hetsiqanylene,
oval ene, pent a- 2, 4- di ene, pent acene, pent al ene, pent aphene, peryl ene, phenal ene,

phenant hrene, picene, pleiadene, pyrene, pyranthrene, rubicene,
triphenyl ene, “imineaphitsedi e parhptianother butistituegreferptoarmadicel-6F08t amdieiec R ng

L oral(ara Sy hetef Bl ERb DL Bl MBI Mo P i LG L "

t he sane heterahirjlilkyentdefiedddieadat.om Typi cal het er oat ons to repl ace the carbon

“Parent Aromatic Ring System” refers to an unsaturated cyclic or polycyclic ring

system having a conjugated 7 eleciron system. Specifically included within the definition

20  of “parent aromatic ring system” are fused ring systems in which one or more of the rings
are aromatic and one or more of the rings are saturated or unsaturated, such as, for example,
fluorene, indane, indene, phenalene, efc. Typical parent aromatic ring systems include, but
are not limited to, aceanthrylene, acenaphthylene, acephenanthrylene, anthracene, azulene,
benzene, chrysene, coronene, fluoranthene, fluorene, hexacene, hexaphene, hexalene,

25  as-indacene, s-indacene, indane, indene, naphthalene, octacene, octaphene, octalene,
ovalene, penta-2,4-diene, pentacene, pentalene, pentaphene, perylene, phenalene,
phenanthrene, picene, pleiadene, pyrene, pyranthrene, rubicene, triphenylene, trinaphthalene

and the like. -

30 “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



12 28 March 2007 WO 20041063213 PCT/ US20031037895 atoms i ncl udé® HarSr e’
net limted to, N P, 0, S Si, etc. Specifically included within the
definition of arent hét er oaromati c ring systens” are fused ring systenms in
whi ch oR® ¥p+o ‘ﬁg'ﬁe of the rings are aromatic and one orPGEPRMBIOFRYE i ngs
are saturated or unsaturated, such as, for exanple, arsindole, benzodi oxan,
benzof uran, chromane, chronene, indole, 5 indoline, xanthene, etc. Typical
parent heteroaromatic ring systenms include, but are not I|imted to,

arsi ndol e, carbazole, O-carboline, chromatic, chronene, cinnoline, furan,

i m dazol e, atbiglmzRiE bui 416l abtdimitgade] NNB,O, IS)@Q|eIta7.I SiecificslBbactE @idulidiin the
i sochronmene,_ i soi ndol e, i soi ndo] I ne, |squ|noI|ne i sot hi azol e, isoxazole,

napht hyr i of§h@11o8 5 RaEenb heferoaremag &ing spe e HF desed BHéﬁ@ﬁWﬁﬂF&Wﬁ@on@or
phenant hr o},L, 6 tlfé hipasie! @Fommtah@ o3¢ bf‘ﬁnore‘ﬂf?ﬁé Hf%}gne R h & or \?rQatH}éEe%”

pyra2|ne pyrazol e, "pyridazi ne, pyridine, pyri pyrrole, pyrrolizine,
qui nazol i n%lchq&,ufcn@kamﬁe aqamdubﬁt ibzhzmhoxqm wadhramechmmameazlubm@'net ndeldj azol e,

t hi azol n X i ke. "Pati ncl udes
homae, S nOb SR ERRRne b, TRt ot B ER o R Sl et fpeliB il e nl 0% r'er
" Phar maceutimiiéd toyardf &g cabh 18 @-darbdlRke ftohane] chdhien®lcinokRRa)d of the
invention, which is harnaceutlcagF%Hacceptable and possesses the desired

phar macol otgidazpleaiagazgie; pdgle. meplingy %m@dmkﬁumfura&féwh@mepg isoidolede: (1)
aci d addi t j;Qf4siRkliSoqu gﬂhggqso\%{i%lé NG Chaﬁﬁh?ﬁﬂhgé, o%ﬁgs omgl'éocm oric

aci d, hydrobromc ac sdlfuric dcid, ni'tric aci oric acid, and
the |ike; mnmldmmemnﬂmdmegﬁmn@mamlms, phevdrinss phthelaripe, mridinepmtwmﬂom c acid,

hexanoi aci d .cl opent i_oni_c. aC|d lycolic.acid ruvi ¢ acid,

| act i clgm Bt VT(%%IP e )Ehdo insipynidiné,p ré'ld){ S RETYS prg?léZD racid, funaric
acid, tart QuihAzoRs, Guin6lire] qlﬁn(ﬂi}'hrda qﬁﬁﬁizﬂin@ tatagble, 3111adlélzoteydlﬁm1¢pmmpﬂwe)
ben20|c acid, cinn d,. mandelic acid, nethanesul fonic acid, 25
ethanesulfBﬁF@eéﬁmgmp ?“H%%HH% di sul foni ¢ acid, 2- hydroxyethanesulfonlc
acid, benzenesulfonic acid, 4- chlorobenzenesulfonlc

acid, 2- naphthalenesulfonlc aC|d 4- tol uenesul fonic acid, canphorsul fonic
aci d, 4-nnet hyl Batgnt] wpindes, Ipmaget The s [humart g [“pasieng @repsed| ucohept oni ¢

acid, 35 PheayliRh QR cid, trinethylacetic acid, tertiary butylacetic
aci d, aur§ﬁ¥suﬁ§ﬁrggk§??d gluconlc aci d, glutanlc aci d, hydroxynapht hoi c

acid, salicylic 30 acid, stearic acid, nuconic acid, and the like; or (2)
salts formed gy an agldis,RESLAR opr SREDY, | MRS BRLSh of BRI,
which is pharmaceutically acceptable and possesses the desired pharmacological activity of
the parent compound. Such salts include: (1) acid addition salts, formed with inorganic

20  acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like; or formed with organic acids such as acetic acid, propionic acid, hexanoic
acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-
{4-hydroxybenzoyl) benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,

25  ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
toluenesulfontc acid, camphorsulfonic aéid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic
acid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic-acid, tertiary butylacetic
acid, Jauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic

30  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



13 28 March 2007 WO 2004/ 063213 PCT/ US2003/ 037895 al kal i ne eart R8Marchg00%y
alum numion; or coordinates with an organic base such as ethanol am ne,,,

di et hanol am ne, tiethanol am ne, N-nethylglucarnine and the |ike.

" Phar nre¥@2004@43kA3 accept abl e vehicle" refers to a dil ur@T/US2W3 08895,
excipient or 5 carrier wiwth which a conpound of the invention is

adm ni stered. "Preventing" or "prevention" refers to a reduction in risk of’
acquiring a disease or disorder (i.e., causing at |east one of the clinical
synmptons of the disease not to develop in a patient that may be exposed to
or predis t. 0 display
synpt ons (% ﬁﬂ Eagﬂ]slgrgsglaﬁgﬁgﬁ% onhgrecggﬁa %%mﬁgggg’agg%% éﬁ‘n ich one or
nor e hydra@mno]anmcsdlaﬂnnolamnhepenwmdimm,éblhatbelgluﬁamhxetahéﬂmaﬂce or different
substituent(s). Typical substituents include, but are not limted to, -M ~
-R60, -0-, =0, -OR60, -SR60, -S-, =S, -NR6OR61 =NR60, 15 -CF3, -CN, -CQCN,
-SCN, - NO, - NO2PhariNdeeutibly ac&u@ofé)vehlcies(r@rag‘h diliPnfh&04ht, exEipldpeo0

- 0S( 0) 2R60, ;P(C(O)Z -P(O (0R6) (O"), CP(O)(CRGO)(CRGl) -C(ORfiO,

_C(S) R8O, caurier wythReich a @(rmommgeﬂhqm veqton & admiristeiedR60, - NR62C( 0) NRGORG1
_NR62C( S) NR6OR61 - NR 62C( NR63) NR60OR61 and - C(NR62) NREOR61 where Mis

i ndependently a hal ogen; R60, R61, R62 and R63 are independently hydrogen,
al kyl, substi tum_mgybr mﬂt@ﬂgg rsfatzg0 b tadugtbnah kiekgvf acaﬁidogaldfwahdcwlr

subst i t ut cl oal k het oal.k bsti t.ut eroal kyl ,

oyt SuRter i e PR R g P er et Gal PR b | oma 1
R60 and Repitiérogelt hay belckposed mrpte*dtsp@emo&h@msme it dobs Hd1§¥t eacpenéiﬁaded forma
cycl ogﬁteroa kyl or substi(%e_ute cycl ohet eroal kyl ring, and R64 and R65 are
i ndepdfAdeMIPRviTyePloms P! thy dissese)substituted al kyl, aryl, cycloal kyl, -

substituted cycl oal kyl, cycloheteroal kyl, substituted cycl oheteroal kyl, { !
aryl, 25 substituted aryl heteroaryl or substituted heteroaryl, or

optional |y Re4 “Sehstifateh refeesde h&roupiin which pre Qﬂm(?reéﬁdfogﬁncﬂﬁm%arﬂhl ch they are

bonded f

prof or abl o CLGREFPREHFLE MM e b ARch B ey VPR ! ' 1

_NR6' R6i iNR6d, but@FSnotlidhited +HIOM, -RECON;, <ONDRZNSRY, =32=S, -NRORE'SE

os(0 0) P(.O O 0

200 880, I éﬁc%%*%r&%éao& 1& T ReY S&% KGR %?%*@ oR61,

mor e gngg eo3th MR‘"’ MO)(BQO -FD)(OIFR0:), -OBROPORUINRETRE LN C(8)RY, -

i CE og NR60REEO fc@% o) @(ﬁ%\&%&%‘?e@@)g)br{;&)o () @C(O’)NR%Q) NR"zc(sc1(\nz)“p'3qs
NREC(NR®*)NR®R®! and -COINR)NRPR® where M is independently a halogen; R%, R,
R and R® are independently hydrogen, alkyl, substituted alkyl, alkoxy, substituted alkoxy,

20  cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, aryl,
substituted aryl, heteroaryl or substituted heteroaryl, or optionally R® and R®' together with
the nitrogen atom to which they are bonded form a cycloheteroalkyl or substituted
cycloheteroalkyl ring; and R* and R are independently hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, aryl,

25  substituted aryl, heteroaryl or substituted heteroaryl, or optionally R% and R together with
the nitrogen atom to which they are bonded form a cycloheteroalkyl or substituted
cycloheteroalkyl ring. Preferably, substituents include -M, -R%, =0, -OR®, -SR®, -§", =S,
NR®RY, =NR®, -CF,, -CN, -OCN, -SCN, -NO, -NO;, =Nj, -N3, ~=S(0)R%, -08(0,)0’,
-0S(0)2R™, -P(0)(0)z, -P(0)(OR™)(0), -OP(O)OR*)(OR™), -C(O)R™, -C(S)R™,

30  -C(0)OR®, -C(O)NR®R® -C(0)O", -NR®ZC(O)NR*R®!, more preferably, -M, -R®, =0,
-OR%, -SR®, .NR®R®!, -CF;, -CN, -NO,, -§(0),R%, -P(O}OR*(0"),
-OP(O)(OR®(OR®Y), -C(O)R¥, -C(OYOR®, -C(O)NR¥R® -C(0)0", most preferably, -M,

14



14 28 March 2007 WD 20041063213 PCT/ U520031037895 - R60, =0, -G??S,M?%m
-NRGR6!, -CF3, -CN, -NG& -S(0)2R60, -OP(O (OR6)(OR61), -C(OR60, -C(O OR60
,-C(0)0! : R60, R61 and R62 are as defined above. "Treating" or

"treat rﬂ%g{og‘?ﬁf/ di sease or disorder refers, in one %’&3?%@?’78%’0 5
aneliorating the disease or disorder (i.e., arresting or reducing the

devel opnent of the disease or at |east one of the clinical synptons
thereof)- In another enbodi ment "treating" or "treatnment' 'refers to
aneliorating at | east one physical paraneter, which my not be discernible
by the patiréht=0,-0RYetSREHATRER®! o dCNEMNQ,, “SORREY FAP(OMORTERHENt " refers
to inhibitin h | Se8S r..di.sorder ¢ el r physically, (e.g.,

stabilizat iqﬁ’g%f‘o’ %@%@%er’ ‘@pe %res%d@mﬁ ofﬁdfl{%ﬁ’i?s‘? HF%gégPYey, (e.qg.,
stabilization of a physical paraneter), or both. In yet another enbodi nent,

“treating” or "treatnent” refers to delaying the onset of the disease or

di sorder. " Ther abeatingcen hgatarnt of aryedigatsuisdrsorderisters, Heongrmlrodirp¢ntatoc onpound
t hat , en 5 141 ti . i i is
surt] of ont “PATLFREE SLELAR ol (2" bERkng O ol G IBARENT e 0 car 1y
ef fecti ve dismsabt atisalsi oneaf the diypeat dymgioms theteef)c mpotiedembbbmeni ‘Seateg”and its
severity and.the age, .weight.,. etc., of th atient to be treated. Reference
Wl now bE HEAEGR TGP AR iPrEnE LI A R AP RIS G R PBRYS on. 20
Wil e the #igyRfibiedy thé patieRe IItas efdthe dmbodigeny, unatihgror Mirtdimbite rgerftgr r ed
enbodi nents, it will be understood that it 1s not intended to limt the

i nventi on tnbltt'h’é%.@e rerert Gy drsabrrmbntiely. (re- shbligyipnodpiscpmible i nt ended
to coves aé}rﬁ;steﬁxg,lpwsgomg@myf ce%afstaemﬁaﬁo%@aﬁgwiaé%mﬁaerg,%r%m 1R§et Ncl uded

within the spirit and scopé of the invention as defined by the appended
claims. 28nother e@bnbiogni Straafing”roe “ireplment’| witerTioade]ay ms dht orisetvad the diseasapi sf i es

t hese and gfcsgl%%r needs by providi ng 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, nmethods of making these peptides, conpositions

t hereof and net hpds of .using t.hese pepti des and IPQ*;” maceut idgtgl C ositions
thereof to 30 tr&éﬁ%ﬁéﬁ%ﬁﬁm&&eaﬁf ZEQUNtOp 3 Compai ‘i‘f"ﬁ'ge unor

gr owt hys meh@ainfidrsd @thatidil GirdGeRRS Gseasth R sRERIhES HBG s0gSERMeRGoVRe | Nt er
alia, as carriers of radioactivity, PET-_active conpounds, toxins

f 1 uor escenfispiseedhy dherapryticatipefientere amaunt” wil vary depending on the compound, the
disease and its severity and the age, weight, efc., of the patient to be treated.

Reference will now be made in detail to preferred embodiments of the invention.
20  While the invention will be described in conjunction with the preferred embodiments, it will
be understood that it is not intended to limit the invention to those preferred embodiments.
To the contrary, it is intended to cover alternatives, modifications, and equivalents as may

be included within the spirit and scope of the invention as defined by the appended claims.

25 , 4.2 Compounds of the Invention

The present invention satisfies these and other needs by providing 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

30  ftreat, prevent and detect diseases characterized by tumor gTOW£h, metastasis and
angiogenesis. The peptide analogs may serve, inter alia, as carmiers of radioactivity, PET-

active compounds, toxins, fluorescent molecules and PEG molecules.

15



28 March 2007 WD 2004/ 063213 PCT/ US2003/ 037895 Accordingly, in Sh¥arshaly7
the present invention provides a conpound of Formula (1): OO RL NI HXI
X2 X3 X4 X5 X5 11 {°X7 NNR4AR5 R2 ~Ds q R3 (I) 5 or har maceutically -
accept M WOHY3E13 5ol vate, hydrate or N oxi de thereof WH%WQEHmim}Sﬁhd k are .
i ndependently O or |I; p and q are independently an integer including and
between 0 and 100; 10 r and s are independently 0 or 1; R is acyl,
substituted acyl, acyl chelate, alkyl, substituted al kyl, cycloal kyl,
substituted cycloal kyl, imno or substituted imno; 15 R2 is Cl-C6 al kyl -
with at | easAcandnglydnogeaspattothe pepéradeentign progides s compnindséFemndal from t he
group cgfsisting of -NR6R7, -ORB, -CQ2R9, -S(O~R1, -P(OR')OR12, aryl and
subst i t (Ped aryl; 20 R6, R7, R, RO, R10, R' and Rl12 are independently

sel ected from consj sting of hydrogen, acyl, substituted acyl,

acyl chel at eRr? ti tjuted al kyl, cycl oal kyl st yitut ed licgcl oal kyl ,
i m Xo—SXINH(O4C) BEBsT— x) \eg NRRS -
- NHCH( CH3) CO-; ard rse i ndependently 1, 2, 3, B\or (1S 16 28

9
March 2007 WO OOIZ/ 063213 PCT/ 0S2003/ 03(5895 n NCONCOF- or NYJ

e gro

5 or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:
j and k are independently 0 or 1;

p and q are independently an integer including and between 0 and 100,
10

1 and s are independently O or 1;

R! is acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, imino or substituted imino;
15
R? is C;-Cs 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'YOR", aryl and
substituted aryl;

20 R6, R, Rs, R9, Rm, 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, 1s -NH(C=C),CO-, -NH(CH,),CO- or -NHCH(CH1)CO-;
25

L]

g and h are independently 1,2, 3,4, 5 0or 6

Xz 18

16



COl-. X3is N X4isr O—lO—l 1 HNNyi Oor HO 1 s anintezgel\r/[afcrhozrrq0

to 4; 10 Xs is FF ~(QOyR13 ~ HNor O R13 is hydrogen, alKkyl, substituted

al kyl , ‘ stituted acyl, arylalkyl, substituted | al k
substitﬁﬁé@‘gf% >or -S(O,R14; 15 n is an integer fromf F"{ %ﬂ S s aI kyl ,
substituted al kyl, acyl, substl tuted acyl, arylal kyl, substituted aryl al kyl,
aryl or substitut ed aryl; 20 y and x are independently O, 1 or 2, X6 is 17
28 March 2007 WD 2004/063213 PCTI US2003/ 037895 FF COtNH2 FHNF O mis an
integer froml1l, 2, 3 or 4, 5 X7 is -NH(C=C)dCO, -NH(CH2)eCO or

- NHCH( CH3) CO-; ejrg(lland e ar dependen 1, 2, 3, 4, 50or 6; RBis Cl1-C6

al kyl wth at %ne h,¥ gen at o§nN ep)ace by a substl t uent

CQO-=s- or
: Co%-,
X3 is
N=\
~_ N
fiN CO%-
H ;
5
Xa1s
! ( OH OH
!
”{HN’Q(% -;’iN\//HTi{
0 or H o -
1is an integer from 1 to 4;
10 Xs is
( S(O),R'3
n
\;‘HN ﬁs’ or
0 ;
RBis hydrogen, alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted
’ arylalkyl, aryl, substituted aryl or -S(O),(RM;
15
n1s an integer from 1 to 5;
R"is alkyl, substituted alkyl, acyl, substituted acyl, arylalkyl, substituted arylalkyl,
aryl or substituted aryl;
20 -

y and x are independently 0, 1 or 2;

Xﬁ 15

17



10 selected fromthe group consisting of -NRL5R16, -OR 7, COZRl%%SMarChZO07
-S(O"R19, -P(OR2)OR21'" aryl and substituted aryl, R4 and R5 are

i ndependent |y hydrogen, al kyl or substituted alkyl; and 15 R15, RI16, R17 .
R 8, RM 2039631y R2' are independently sel ected from Y%E’Uém%’ﬁ”s%‘onm sting,
of hydrogen, acyl, substituted acyl, acyl chelate, alkyl, substituted al kyl,
cycl oal kyl, substituted cycloalkyl, imno and substituted imno; with the °
proviso that R is not acetyl when R4 and R5 are hydrogen and r and s are O.
20 I'n one enbodinent, R is not acetyl when R4 and RS are hydrogen. In one.
enbodi nent, p and q are independently an/yeonger bet ween and i ncl udi ng |

and 50. In another enbodinent, p and all/es i ndependently an integer between
and including 1 and 25. In still andi bodi rent, p and g are .
i ndependently an integer between and inclgyding | and 10. In still another
enbodi ment, p and g are independently an 2 i nfeger between and including 1
and 5. In still another enbodi nent, p and are independently an integer
bet ween and including 1 and odlnent p and g are independently
an integer between % aaPﬁﬁﬂﬁBﬁW@q®8ngﬂﬁpg I'n anot her embodi ment, p and q
are independently an integer between and |ncluding 0 and 25. In stil

anot her enbodi nent, and are inde endently an i nteger 30 between and
including 0 and 10. XPH;%‘{H(EFC&JH&*T@P (EHpedP nerriNHGH( Qﬁ&@'are i ndependent | y
an 18 28 March 2007 WD 2004/ 063213 PCT/ US2003l 037895 i nteger between and

including 0 and 5. In still another enbodinent, p and q are independently
an i nteger between daod ¢ aclindtpededtlnib®, 3,4,5réti | | anot her enbodinment, s is
Oand r is 1. In still another enbodinment, sis |l andr is 0. In stil

anot her enbodi nent, at |east one of s and r is not 0. 5 1In still another
enbodi ment, Rl is aR%/is,cls(Dmhnt“uﬂﬁd leastyone hﬁﬁygen@l&ﬁﬁ@bace by"h Bbsfthent {
substltuted imnpo. In still another qgng 1.£6 al kyl with at

| east 1bneskssbgem thegrgnp ponsistesel R K Qgtrt%]i"t s%p .y dP(f:)lRo%/}QRhe gr oup

COHS'StIn&g@&uﬁNBﬁﬁudeBﬂ and - CO2R9. In still another enbodinent, R6, R
"1 and R 2 are independently selected fromthe group
consi sting of hydrogen, acyl, substituted acyl, acyl chelate, imno or 10

substituted im no. #m Rk ' S - or
CNHCH(CHB) CO-. In st in?cf R? are ﬁih%b&%@ntﬁﬁﬁ}‘&%‘g@?ﬁ rMl{yl 2)(1’ subsﬁlmté\ﬂ_%%d
15 R R'® 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 in1ino;

with the proviso that R is not acetyl when R? and R® are hydrogen and r and s are 0.
20 In one embodiment, R is not acetyl when R* and R® are hydrogen.

In one embodiment, p and q are independently an integer between and including 1
and 50. In another embodiment, p and q are independently an integer between and
including 1 and 25. In still another embodiment, p and q are independently an integer
between and including 1 and 10. In still another embodiment, p and q are independently an

25  integer between and including 1 and 5. In still another embodiment, p and g 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 g are independently an integer between and
including 0 and 25. In still another embodiment, p and q are independently an integer

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

18



anot her enbodi nent, X2 is pco-. In still another enbodi nent, i%SIX[.arflh2007
still another enmbodinment,  nis 1 or 2. In still 15*another enbodinent, mis
1 or 2. not her enbodi nent, R3 is Cl-C6 al kyl st one
hydr oge\ryldd;%ogﬁr‘n"ﬂk%zé%l aced by a substi tuent selected from ?‘ﬁé‘%&r Swﬁ?sgonsi sting
of -NR15R16, -OR17 and - CO2R18. In still another enbodi ment, R15, R16, R17,
R19, R19, R20 and R21 are independently selected fromthe group consisting
of hydrogen, acyl, substituted acyl, acyl chelate, imno or 20 substituted
i mno. In one enbodi nent, conpounds of the invention has the structure of
For mul a ( linteger beiwveeR25d ch@ing$ apdn-an eil\enothenembadimgnt)p 20848 R1L O H O ~S H
OOTr 7~ WD 2004/ 063213

PCT/ USZOOSIB}I 8{%%?12?}9’“&%&%@% %‘stl{}@%a?%d@%gy', acyl chel ate, alkyl,
substituted al Kylstill another ambosm’ast |st1sﬂzmdris; hilmetill RA)tHeSthbtdiilﬂgﬂ,l’H is1an®b is
hydr ogen, aI ki’} qL bsti t ut.ed aI X an? R2d5 drogen, acyl, substituted
acyl, acyl® Ondy sitliane elff/T“ o E‘B’étt?tt SFRPETHAOYG or  substituted inino:

228 %?IS;J i SR lll gn%hﬂ aRbthér embolifeAf &' W?ﬁbdﬁ@t’ftﬁte@facﬁ & oranerRdinfho For mul ae (1)
substituted imino. 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 NRR, -OR® and -
CO,R’. In still another embodiment, R6, R7, Rs, Rg, Rw, R'"' and R"? are independently
selected from the group consisting of hydrogen, acyl, substituted acyl, acyl chelate, imino or
10 substituted imino.

In still another embodiment, X; is -NHCH>CO- or -NHCH(CH;3)CO-. In still

%

co—

another embodiment, X, is

In still another embodiment, I is 1. In still another embodiment, n is 1 or 2. In still
15  another embodiment, mis 1 or 2.

In still another embodiment, R3is C;-Cg alkyl with at least one hydrogen atom
replaced by a substituent selected from the group consisting of NR“R’, -OR and -
CO,R'®. In still another embodiment, R'®, R'¢, R7, R'®, R”®, R® and R*! are independently
selected from the group consisting of hydrogen, acyl, substituted acyl, acyl chelate, imino or

20  substituted imino.
In one embodiment, compounds of the invention has the structure of Formula (II):

25
HN’R

%NJ /(“,N\/lk qmz I:JR“RS
b .

()

wherein:

19



FFFOOIO O F,~or FNHI " FF 1111 and Rl4 is hydr ogers® MArRy P00

acetyl. In one specific enbodinent, r = 0 and R4 and 15 R5 are hydrogen: In

anot he cifjc enmbodinent, r =1, qis 2, R4, R5 an rogen. In
anot he&"‘iﬁ@% r’ri’nt of a corrpound of Fornulae (1) and ??Ef/?m%ﬂgmﬁsqa is 2, .
R14 is hydrogen, nethyl or acetyl and RR5is O _1(0OO OFF OO F F or -~
NH k 16 J', . F F 20 In another enbodi nent of a conpound of Formnulae (I)

and (I1l1), r =0, R is acetyl, R4'is hydrogen, R14 is hydrogen, nethyl or

acetyl and R5 is 20 28 March 2007 WO 2004/063213 PCT/ US2003/037895 O F In
still another Rrnibayl, semstitued agylcaryb chetde, alkyEonbaritaied 1Ky, amého(drispbstituted 1, q i s
2, R is.acetyl, R4 and R25 are hydrogen, Rl14 is hydrogen, nethyl or acetyl
and RS |s“@“‘|’3 5 1n still another enbodi nent of a conpound of Forrulae (1) -
and (I1), r =0, R4 and RS are hydrogen, Rl4 is hydrogen, nethyl or acetyl

and Rl is HN F_ N2 In still another enbodi ment of a conpound of Formulae
(1) and (11), B ighydroggn= 2 R .

5
R’ is hydrogen, alkyl or substituted alkyl; and

R is hydrogen, acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, imino or
substituted imino; and
10
qis1,2,3,40r5.

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

O o)
{ H F>‘"§r ' F/_4£
F
0O O O
F
~O% i W
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, q is 2, R*, R® and R? are
hydrogen. |
In another embodiment of a compound of Formulae (I) and (II), r=1, q is 2, R"is

hydrogen, methyl or acetyl and R” is

C ﬁD( o) o 0
, F
F # w C* NH™ g
F F
20 In another embodiment of a compound of Formulae (I) and (II), r = 0, R' is acetyl,

R* is hydrogen, R'* is hydrogen, methy! or acetyl and R’ is

20



= acetyl, R4 and R5 are hydrogen, R14 is hydrogen, nethyl or ace%sy 35%%2??275
is HN F 10 N2 In still another enbodi mrent of a conmpound of Fornulae (I)
and (11 = 4 and R5 are hydrogen, R14 is hydro et hyl or acetyl
and R ?"%05‘1045’33 fch 2007 WO 20041083213 PCT/ US2003/ 85 THER0I0ERE 0 O F
FO For N\ INN FFFOIn still another enbodi nrent of a conpound of
Formulae (1) and (Il), r =1, g =2, R4, RS and R25 are hydrogen, Rl14 is
hydrogen, nmethyl or acetyl and RLis O F\ / NF-\ O OFFO or N F\ /
OO-~A- 5F FIn still another enbodi nrent of a conmpound of Formulae (1) and

(rr)y, r =1, g =2, RL is acetyl, R4 _and R5 are hydrogen, Rl1l4 is hydrogen,
met hyl or acetyl and R25 is O 0
| F. -

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

1s acetyl, R* and R® are hydrogen, R™is hydrogen, methyl or acetyl and R’is

}J‘r,
\&
F.
5 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
HN
Fg\;
NO, )
In stiil another embodiment of a compound of Formulae (1) and (I), r=1, =2, R’
= acetyl, R* and R’ are hydrogen, R'* is hydrogen, methyl or acetyl and R is

HN
F©)4_
NO,

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

10

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

21



N still anss Ngreh 2007

FNF, ~1 1rk O OFF/ I O or FN1Yi FFOpl
- enbodi ment of a conpound of Fornulae (I) and (Il), r =0, R4 and RS 10.are
hydrogen, R14 is hydrogen, methyl or acetyl and R* is O F* iN 22 28

Mar ch WOOZP04/4§3213004/ 063213 PCT/ US2003/ 037895 I n stil |l REWUR03@HME0%I ment of
a conmpound of Formulae (1) and (I1), r =1, g =2, R4, R5 and R25 are

hydr ogen, R14 is hydrogen, nethyl or acetyl and R is Of iNIn still

anot her enbodi nent of a conpound of Forrmulae (1) and (Il), r =1, g =2, Rl
5 is acetyl, R4 and R5 are hydrogen, R14 is hydrogen, nethyl or acetyl and

R23 is O F N In still anothas enbodi nent of a conmpound of Formulae (1) and
(rr)y, r =0, R4 and R5 hyidr ogen, R14 is hydrogen, gr_ret hyl or acetyl and
Rl is O HR2CQN"N NF 10 and Mis Qu "ZI'n or 90Y. In still

anot her enbodi ment of a oldydf Fornmulae (Ihahd Y1), r =1, q = 2, R4,

R5 and R25 are hydrogen, R14 ios hydrogen, nethyl or acetyl, R is

F -~ or F_@_/N Y bﬁi’
F F © .

In still another embodiment of a compound of Formulae (I) and (II), r= 1, q =2, R,
R® and R” are hydrogen, R'* is hydrogen, methy! or acetyl and R' is (

o
F“@'Nﬁf{‘ | F—@-—\g -

o
o ¥
o o

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

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

O
O
S

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

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

22



O HO2C-\ NM_N CO2H C02H and Mis CQu, Ga, 111in or 90Y 15 |n 2&}larch 2007
anot her enbodi ment of a conpound of Formulae (I) and (Il), r =1, g = 2, R
is acetyl, R4 and R5 are hydrogen, Rl14 is hydrogen, nmethyl or acetyl, R25 is
23 28 NEQEM4P6TI3 WD 2004/ 063213 PCTATS2003/ 037895 0 ROI@SZOGY03ITIS N N~
02H CO2H and Mis Cu, Ga, 111In or 90Y. In still another enbodinment of a
conpound of Fornulae (1) and (I1), r = 0, R4 and R5 are hydrogen, R14 is
hydrogen, methyl or acetyl and R is O HO2C -\ N~i i C:MIN 5 CO2H CO2H
and Mis Cu. In still another enbodi nent of a conpound of Formulae (1) and

'l =1 anRfler a dr t hyl
gce%ylr ~ Ismérstﬁo & enmg&th§cﬁ2%MQEPM1 eftlﬂaddsam PQ@zwf‘ yl or

i's Cu.
anot her erfb@ddﬂemeh}fdr%%(ﬁfrpémrqzﬁnF@?thﬂltaéc%wl)andl?a i§H, r = 1 q = 2 R1
0

F \“a(

Lo

In still another embodiment of a compound of Formulae (I) and (II), r=1, q=2, R’
5 isacetyl, R and R’ are hydrogen, RYis hydrogen, methyl or acetyl and R® is
O
F
7k
= -N
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
o'

%..
HO,C™, \Nf_}

COLH CO,H
10  and M is Cu, Ga, '"'In or *°Y.
In still another embodiment of a compound of Formulae () and (I), 1= 1, q=2, R?,

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

HOZC/\N: ,,N
L M j
"N

rN\_/ 3
CO,H COH
and M is Cu, Ga, ''In or Py,
15 In still another embodiment of a compound of Formulae (I) and (II), r= 1, q=2, R}

15 acetyl, R* and R’ are hydrogen, R¥is hydrogen, methyl or acet¥l, R® is



is acetyl, R4 and R5 are hydrogen, R14 is hydrogen, nethyl or ac@8March290ys
O HR2CINM _ _NN-- Q2H CO2H and Mis Cu. 15 In still another .
enbodi nent of a conpound of Forrmulae (1) and (Il1), r =0, R4 and R5 are
hydr og¥¥0) 2R3463293 hydr ogen, nethyl or acetyl and R is Pdrag:20dmgige2007 WO
2004/ 063213 PCT/ US2003/037895 O HO2GN' "N O Op OO and Mis ... In, 90Y
or Ga. In still another enbodi nent of a conpound of Formulae (I) and (II), r
=1, q =2, R4, RS and R25 are hydrogen, Rl14 is hydrogen, nethyl or acetyl,
R isO -NI NO " - NO 50 and Mis ... 111, 90Y or Ga. In still
anot her enbodi nent of a conpound of Formulae (I) @nd (Il), r 1, g =2, R

is acetyl, R4 and R5 are hydrogen, R14 is hydroge %mat hyl or acetyl, Ru is

O HOZC NrlI-N O '-N HOzC/\N/_j,N

LN{W__)NW
COH COLH
and M is Cu, Ga, '"'In or Y.
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

s
HOZC/\N/\JL)
. LN\:M:’:“NJ
( I\) 10 H
5 CO,H 2
and M 1s Cu.

——

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, Rlis

3
o

)
(LI,

CO,H
10  and Mis Cu.
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

:
Cwe )5
N

N
CO,H COH
and M 1s Cu.
15 In still another embodiment of a compound of Forinulae (I) and (I), r = 0, R*'and R’

are hydrogen, R is hydrogen, methy! or acetyl and R' is
.24



00" OO 10 and Mis 111ln, 90Y or Ga. In still another embodi fEMAEH 2007
compound of Formulae (1) and (U), r = 0, RRand RS are hydrogen, Kl4 is
hydrogen, nmethyl or acetyl, R is 0 NO O 15 and Mis 11'ID, 67Ga orbs Ga.
25 28 MYCCHOPHEII3 WD 20041063213 PCT/ 1352003/ 037895 | RCHUSPA0I4RTORer

enbodi nrent of a conmpound of Formulae (1) and (I11), r =1, g =2, R4, R5 and
R75 are hydrogen, R14 is hydrogen, nethyl or acetyl, Rl is 0 0", Nom.. N

-NO Oand Mis I | IIn, 67Ga or 68 Ga.. 5 In still another enbodi nent of a
conpound of Forrmulae (1) and (I1), r =1, g =2, R is acetyl, R4 and RS
are hydrogen, R14 is hydrogen, nmethyl or acetyl, R25 is O0, N-~NO0O MJ
"TN~- OOE Oand Mis 1"In, 67G or 68 Ga. st|II anot her enbodi mnent of a

conpound of Forrulae (1) and (I1), vvherel n (|?

N’F‘—\N

4( - M:‘ WJ\

0" o
o)

o
and M is ""'In, *°Y or Ga.
In still another embodiment of a compound of Formulae (1) and (IT), r = 1, q = 2, R®,
R’ and R® are hydrogen, R" is hydrogen, methyl or acetyl, R'is
O

0
HOZC—\N/_I\N O

—>\

0" o~ ‘
o)
5 0]

and M is '"'In, *°Y or Ga.
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

10 and M is 'In, *°Y or Ga.

In still another embodiment of a compound of Formulae (I) and (I0), r = 0, R* and R’
are hydrogen, R' is hydrogen, methy! or acetyl, R'is

15 and Mis 'In, Ga or ® Ga.
25



10 R4 and R5 are hydrogen, R14 is hydrogen, nethyl or acetyl, R?%Mﬁ-rlf}] 2%0
OHOONNHO-NNN HOOO and Mis Tc. In still another enbodi nent of .a
conpound of Formulae (1) and (I1), r =1, g =2, R4, 15 R5 and e are

hydr og&YQ 2(R3M63283 hydr ogen, nethyl or acetyl, Rl is HOPEHOUSHOGO3HIENH N N N
MHO( 0O HOO and Mis Tc. 26 28 March 2007 WD 2004/ 063213

PCT/ US2003/ 037895 In still another enbodi nent of a conpound of Fornulae (1)’
and (Il), r =1, q =2, R is acetyl, R4 and R5 are hydrogen, Rl4 is

hydr ogen, nmethyl or acetyl, RR5 is HO HOOO NHS ~HOON d HONHM'" N

N HO O and Myisgi dfother embodiment of a compound of Formulae (I) and (II), r = 1, q = 2, R,
R’ and R” are hydrogen, R" is hydrogen, methyl or acetyl, R'is

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, RYis hydrogen, methyl or acetyl, R is _
Q -

Yo
N =N 0O

‘M---__‘
N—" A

, ;.
OW

and M is 'M'In, Ga or % Ga.
In still another embodiment of a compound of Formulae (I) and (II), wherein 1 = 0,

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

HO
HO O 0
NHO Z S~
HO— “O-.%7 N |
NH-"M" SN™ °N
oo’ 0
HO
0

and M is Tc.

In still another embodiment of a compound of Formulae (I) and (Il),r=1,q=2, R*,
15 R’ and R® are hydrogen, R' is hydrogen, methyl or acetyl, R' is

HO N
HOWO 0
NH(.) = | ;{,
"o H “‘r\'/rN‘N SN

HO NH

Sré
HO
0

26

and M is Tc.



5 1n still another enbodi nent of a conpound of Formulae (1) and 2(81%arch 20070

R and R5 are hydrogen, R14 is hydrogen, nethyl or _acetyl and R is O Br N
In still anot her enbodi ment of a conmpound of Formrul ae ;} and'??é‘? wherein
ro=1, YOUPSHE  R5 and R25 are hydrogen, R14 is hydF6 é Fl%?F

acetyl and R is O Br 10 N In still another enbodinent of a corrpound of
Formulae (1) and (H), whereinr =1, q =2, R is acetyl, R4 and RS are
hydrogen, R14 is hydrogen, nethyl or acetyl and RR5 is O Br N In still
anot her enbodi nent of a conpound of Forrmulae (1) and (I1), r =0, R4 and RS

15 are hydr ogein stlRlahoihsr éimdfdﬁg@mofamﬁgdund)bfﬁaew&e (a)‘lﬂ'ldRII)ir& Qqém,}s‘ti |
anot her enbodi gée oun rmul ae }% (&)Y, r =1 9 =2 R4,
R5 and RZSS%ﬁchnﬁ{}&P Are EgResTs )}EIPHBB%F“ st Pri’)‘fctya\c%tw and R is O Br
27 28 March 2007 WD 20041063213 PCTI U92003/ 037895 In stl II anot her

embodi ment of a conpound of For mi& Ad. (11 r =2, Rl is
acetyl, R4 and R5 are hydrogen, Rl14 i ogen or acetyl and R25 is
O Br \ . Instill another enmbodi 'corrp undl of Formulae (1) and
(rr), r =0, R4 and R5 5 are hydroge Nﬁ&ﬂ’(l&]\[ Verogen, nethyl or acetyl
and R is O
HO
O
and M is Tc.
5 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

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
O

Br\_(/j)Lf-
|
10 N )

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

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

(8]
B -
77

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

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

Beg)

In still another embodiment of a compound of Formulae (I;and (m,r=1,q=2, R4,

-

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

ot

27



Br / HOA Ais I-i or Br In still another enbodi nent of a corrpoa%thhmm'
Formulae (1) and (Il), r =1, g =2, R4, R5 and R25 are hydrogen R14 is

hydr ogen, net hyl or acetyl and R is O B'r V-;A HOA Hor Br 10 In -
still %H&t"%‘t‘ﬁ g‘r?bodl ment of a compound of Formul ae (I)P%HHS%”Q%B”S% =1, q =

2, R is acetyl, R4 and R5 are hydrogen, R14 is hydrogen, nethyl or acetylh
and RR5 is HOA Ais Hor Br In still another enbodi nent of a conpound of

Formulae (1) and (I1), r =0, R4 and R5 are hydrogen, Rl14 is hydrogen,

met hyl or acetyl and R is OF 15 Br In still another enbodinent of a
conpound of Fan s6ll &pthdr en®Bainiend bt a Eompolind qflroxﬂmlaam) an&%gl)a 1RS¢k

hydrogen, R14 is, hydrogen, nethyl, or acetyl and R is
2004/ 06321 3cepib (35940 Frobyies
conmpound of Fornmulae (1) and (11),

still

and R5

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

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

Br. ,r‘:

HO
A

AisHorBr

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

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

£

Br

HO

Ais HorBr

10 In still another embodiment of a compound of Formulae (I) and (II), r=1, g =2, R
is acetyl, R* and R® are hydrogen, R'* is hydrogen, methyl or acetyl and R® is

Br

HO

|
e
P,

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
4 N;’“

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

R’ and R are hydrogen, R" is hydrogen, methyl or acetyl and R’ is
28

8 March 2007 WO
Bf hydrpgen, P’ﬁthﬁ‘?rlalceté{h"mdﬂérlsenbodl nment of a
r =1, q—(2 RL is acetyl, R4 and RS

are hydrogen, R14 is hydrogen, nethyl or and R25 is O Br \ 5 In
anot her enbodi nent of a conpound of ae () and (I'l), r =0, R4.



are hydrogen, Rl4 is hydrogen, methyl or acetyl and R is O N 13§ ¥grgh2007
anot her enbodi nent of a conpound of Forrmulae (1) and (I1), r =1, g = 2, R4,
R5 and K25 are hydrogen, Rl14 is hydrogen, nethyl or acetyl and RLis O 10 N
,In st MO 2084843&} enbodi nent of a conpound of For nmul ad((WYS240H03(89F) , r = 1,
g=2, RL is acetyl, R4 and R5 are hydrogen, Rl14 is hydrogen, nethyl or

acetyl and R25 is O ~N1In still another enbodi nent of a conpound of
Formulae (1) and (I1), r =0, R4 and R5 15 are hydrogen, R14 is hydrogen,
met hyl or acetyl and R is O In still another enbodi nent of a conpound of

Formulae (1) and (I1), r 1, g =2, R4, R5 andOR25 are hydrogen, Rl4 is
hydrogen, methyl or acetyl and Rl is O 29 28 Mpgh 2007 WO 2004/063213
PCT/ US2003/ 037895 In still another enbodi of a compound of Formulae (1)
and (Il), r =1, g =2, R is acetyl,, R&and R5 are hydrogen, R14 is

hydr ogen, nmethyl or acetyl and R25 is ® I'n still another enmbodiment of a

conpound of Forlfmthn&thér enitddintdn) of IMVBIRUAI 6f Forfulae (J)Rﬂa(ﬂr)c{% q?fﬁ wlydrogen,
R14 is hydrogen, or acetyl and R is 0 HOA Ais H In still

anot her en‘bw%ﬁta‘%ﬁﬁ/aaféé BEfeR0 f‘shﬂjr’?ﬂﬂ“a’@et{‘}'l)méﬁ‘dyl(ap‘ﬂ}{ 1§vhere|n r=1, q
=2, R4, R5 and R25 are hydrogen R14 is hydrogem methyl or acetyl and Rl
iIs O ;
Br
5 In still another embodiment of a compound of Formulae (I) and (I1), r = 0, R* and R’

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

N
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

€5t

10 N
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

O
. 'ﬁ 3
,"l NS

N
In still another embodiment of a compound of Formulae (I) and (II), r = 0, R* and R®
15  are hydrogen, R™ is hydrogen, methyl or acetyl and R!is
4
I/JQ)L .

In still another embodiment of a compound of Formulae (I) and (1), r= 1, =2, R*,
R’ and R” are hydrogen, R'* is hydrogen, methyl or acetyl and R’ is

ot

29



HOA Ais Hor | 10 In still another enbodi nent of a conpound o¥sﬁ%¥ﬁkﬁgﬂ7
(1) and (I'l), r =1, q =2, R 1is acetyl, R4 and.R5 are hydrogen, Rl4 is
hydr ogen, nmethyl or acetyl and RR$ is O | HOA Ais Hor | In still another .
enbodi Mh200d06R1Xonpound of Forrmulae (1) and (11), r PO/URMHKITISKE are
hydrogen, R14 is hydrogen, nethyl or acetyl and R is OF 15 In still

anot her enbodi nent of a conpound of Forrmulae (1) and (I1), r =1, g = 2, R4,
R5 and R25 are hydrogen, Rl14 is hydrogen, nethyl or acetyl and R is 30 28
March 2007 WD 2004/ 063213 PCT/ US2003/ 037895 O In still another enbodi ment

of a conpound RBfsifAhéHRMbbdineaNsk a(c]of’r%)omfd of Flmnﬁlae'(lgan f§la%et2)’k R4 and
RS are hydrogen, ,R 4 js hydrogen, acetyl In still

anot her ekodyhBAEndR’ a5 bishprsonk’ oﬁfhwimgﬁwa@hxhoya@nﬁda@dﬂi) isr = 0, R4 and R5
are hydrogen, R14 is hydrogen, nethyl or acet gyl and RI is HN In still -
anot her enbodi nent of a conpound of Fornmul g ) and (Il1), r =0, R4 and R5
10 are hydrogen, Rl14 is hydrogen, nethyl @ tyl and Rl is HN In still
anot her enbodinent of a conmpound of For| ae (1) and (I1), r =1, g = 2, R4,
RS and R25 are hydrogen, R14 is hydrogen, nethyl or acetyl and R is HN

In still another embodiment of a compound of Formulae (I) and (I), whereinr =0,

a

5  R*and R’ are hydrogen, R" is hydrogen, methyl or acetyl and R! is
o

! #

HO
A {

AisHorl

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

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

O
l -
HOK;KJ‘(
A

AisHorl

10 ~ In still another embodiment of a compound of Formulae (I) and (I1), r=1, q=2, R'

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

(9]
o
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 R' is

O
o
15 | .

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

30



h 2007
15 In stl | I anot her enbodi mrent of a conmpound of Fornulae (I) and2 Ma)rc

1, g =2, R is acetyl,. R4 and R5 are hydrogen, R4 is hydrogen, net hyI or
acetyl d IS 31 28 March 2007 WD 2004/063213 PCT 37895 HN | D
OH DHor% OEE‘ZGP#]I%I anot her enbodi mrent of a conpound of kgiﬁ%g?‘g‘g 3@% and
(rr)y, r =1, g =2, R4, R5 and R25 are hydrogen, Rl14 is hydrogen, nethyl or
acetyl and R is HN 'yt | D OHD=Horl 5 In still another enbodi nent of a
conmpound of Forrmulae (1) and (H), r =1, q =2, RlL is acetyl, R4 and RS are
hydrogen, R14 is hydrogen, nethyl or acetyl and R25 is HN ~ | D OH D=Horl
In a first preferred enbodiment, R is acyl or ubstituted acyl, R2 is C-C4
alkyl with at |east one hydrogen atom repl as a substituent selected
fromthe group consisting of 10 NR6R7, ¥yl and substituted aryl, R6 and R7
are independently selected fromthe gjotp~ consisting of hydrogen, acyl and

substituted acyl, X1 is -NH(CHZ)hCO-, X2 is N CO Xdis OH t HN\NL O 15 X5
is Tn still another embodiment of a compound of Formulae (I) and (I), 1= 1, q= 2, R’

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

femts
| .

5 In still another embodiment of a compound of Formulae (1) and (II), r= 0, R* and R’
are hydrogen, R" is hydrogen, methyl or acetyl and R’ is
HN

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

10 are hydrogen, R" is hydrogen, methyl or acetyl and R is
HN %

|
In still another embodiment of a compound of Fornulae (I) and (1), t= 1, =2, RY,

R5 and R? are hydrogen, R' is hydrogen, methyl or écetyl and R' is
HN

1
15 In stili another embodiment of a compound of Formulae (Efand (II),1=1,q=2, R!
is acetyl, R* and R’ are hydrogen, R'* is hydrogen, methyl or acetyl and R® is

31



32 28 March 2007 WO 2004/ 063213 PCT/ US2003/ 037895 SR13 HN O Ri3March 2007
hydrogen acyl, substituted acyl, alkyl or substituted alkyl. X6 is CONH2

"HN O 5 X7 is -NH(CH2)6CO-, R3 is Cl-C4 alkyl with at | east one hydrogen
at om r ¥ HWOEMBIP a  substituent selected fromthe gr oupPCHEREOIOIRY of
-NR15R16, aryl and substituted aryl, R15 and R16 are independently sel ect ed
fromthe group consisting of hydrogen acyl and substituted acyl and R4 and
R5 are hydrogen. In one enbodinent, sis Oandr is 1, kis 1, R is
acetyl, R13 is hydrogen, ais | and R3is -(CH2)4NH2. Preferably, g is 2, 4
or 6. In 10 another enbodinent, s is O amflgris 1, kis 1, R is acetyl, R13
is hydrogen, ais 2, 4 or 6 and R3 is -(CH2)4NHCO(CH2) 2- Ph- (4-COH) .

Preferably, gis 1. In still another enbodimgnpt, s is Oandr is 1, kis 1,
R is acetyl, R13 is hydrogen, ais 2,4 0 snd R3 is -CH2-Ph-(4-0H). -
Preferably, g is 1. In still another enbbdr ent s is Oandr is 1, kis 1,
R is acetyl, RI3is methyl, e is | and R3%Hs -(CH2)4NH2. Preferably, qgis
2. In still another enbodinment, sis 1 15 andr is 0, j is 1, R is acetyl,
R13 is hydrogen, his | and R2 is -CH2-PheC4t@H). Preferably, pis 2, 4 or
6. In still another embodiment, s is | and r_is R is acetyl R13
is hydrogen, IRisallgnother e&?boé“‘afr'i’d0@0?@90“@?f5ﬂ“'3‘ﬂa€t¢ba“dﬂrl)ef glaBRZ Rp is 1.
In still R4 t; Forl , 15, 0, R is

L colcp) 2 (4 areqme il hy Fig%giﬁ’gﬁ 10rra§et€lanh§rzsr‘erably, pis 2 4 or
6. In still another enbodrnent sisl a s 0, j is 0, R, is 20

CO(CH2) 2-Ph-(4-0OH), R13 is hydrogen and his
In still another enbodinent, s is 0 and r
and R13 is hydrogen. In still another epb
-COPh-(4-F) and R13 is hydrogen. In stil gther enbodi nent, s is 0 and'r °
is 1 kis 1l R is acetyl, RI3 is nethyl hydrogen, e is 1 and R3 is

- (CH2) ANHCOPh- (4-F). Preferably, gis 2. In still another enbodinent, s is O
and r is 1, k 25 is 1, R is acetyl, R1§D|§*%ydrogen eis1and RBis

- (CH2) 4NH- 8- [ 44411 another embodiment of a compound of Formulae (I) and (fI), r=1, ¢ =2, R

4 or 6. Preferably, pis 1.
0, R is -(Cl112)2-Ph-(4-CH)
¥ent, sis Oandr is 0, RLis

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

HN =y

| D
OH

D=Horl

In a first preferred embodiment, R! is acyl or substituted acyl, R? is C;-C; alkyl with
at least one hydrogen atom replaced by a substituent selected from the group consisting of -
10 NRR’, 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

e

co4-

3

X418 -

OH
ﬁHN/[%f?
o,

32
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f1 uorobenzyl am no] suberoyl or -(CH2) 4NHCOCH2F. Preferably, q is 228M|aﬁdls%?q7l

anot her enbodinent, s«4s | andr is 0, ] is 0, R s

8-[4'-fluar | ani no] suberoyl or -COCH2F, R13 is hydrogen and his 2.
Prefer a%'ﬁ 08@?‘%}%% . In still another enbodinent, s is éggﬁgzqosﬁ)ys?? k is 1,
R is acetyl, R13 is hydrogen and R3 is -CH2Ph-(3-1, 4-OH) or

-CI—|2Ph-(3,5-di |, 4 33 28 March 2007 WO 2004/063213 PCTI US2003/ 037895 COH) .
Preferably, g is 0. Preferably, gis | and e is 2. Preferably, gis 1 and e

is 1. In still another errbodirrent,sislandriso,j is 1l R is acetyl,
R13 is hydrogen and R2 is -CH2Ph- (3-1, 4- Sor - CH2Ph- (3, 5-dil, 4-OH).
Preferably, pis 0. In still another embodinent, s is Oandrlso R is

-CQ(CH2) 2Ph (4-0OH, 3, 5 di-1) and R13 &N l"(ogen In still another 5
enbodinment, sis landr is 0, j is 0, R i@ -CQCH2)2Ph (4-0OH, 3, 5 di-1l),
his 2 and 3 is hydrogen. Poreferably, pis 1. In still another

embodi mentR" & hydrogemagyls sybstitedjacylalkyl qrsubsgtuted el | R2 is - OH2- Ph (4- OH,
3, 5di-lI), his 2 and ng( ;s hydrogen. Preferably, pis 1. In still another
embodi ment, s is 0 and r'I's 1, R3 is -(('|H2 4NHCO(CHZ)2 Ph (4-0CH, 3, 5

di-1), e is 1 and R13 is hydrogen Prefe 2q|52 10 In still another
enbodi nent, R is acyl chel ate, ?6 é‘:ﬂr 1, X2, X4, X5, R13, X6, X7,
R3, RI15, R16 R4 and R5 are as defl ne aly first enbodi nent. In one
errbodlrrent SIS| and r is 0, j is O, RO s DOTA-In, his 2 and R13 is

hydr ogen. enbodi nd r is 0, R
is DPT or h@’i‘ﬁﬁ PE‘S ‘Silg 4;%}?}21 H‘at ﬂ%“é’%gh‘g‘ﬁge&saﬂ)é%feplaf It esent

i nvention ﬁbﬁﬁhd@&l@t&ﬂﬂ&ﬁ%@ﬁ ESisitmPof(-NRPRY, afl 13 hbstitaféd afgl, K3+ X4- X5
X6-3{X7 ', NJ:NR4R5 R2 i pll 4 r 15 pll) or a pharnmaceutica Iy accept abl e

sal't, sol vdR ﬁfyendapeld@fltlx\ﬁf&%@eﬂ%&%qunme&lelnﬂof hydregensacgland “ subst i t ut ed
acyl, al Kylupstih@hdyi LR emﬁ are Gy &P, Y bne éﬂkbﬁhhénwsqgo %ﬁﬁy@'@ehkw

i mno, substitut ed i mno or di agrsostl c agent; - al 'kyl th at
| east one inypertdgRH ishyshegeapt zasdeédldtﬂ' la—@thiPItzquferdéY eo% édl Orf6r dmt he gr oup

gag:; ;stdu?e d’l%{qeky%nh%‘l%gl g%ﬁaélgtsrll%;'}/g{lgg?@ is ggeéll RS %qﬁrh otgéﬁ %qs fquor 6 aa kyl,
R is (CHo)4NHCO(CH2)2-Ph-(4 OH) Preferably, q is 1. In still another embodiment, s is
Oandris1, kis 1, R is acetyl, R is hydrogen, e is 2, 4 or 6 and R’ is -CH,-Ph-(4-OH).
Preferably, qis 1. In still another embodiment, s1is 0 andris 1, kis 1, R'is acetyl, R"is
methyl, e is 1 and R? is -(CH,)4sNH,. Preferably, qis 2. In still another embodiment, s is 1

15 andris0,jis 1, R' is acetyl, R" is hydrogen, his 1 and R? is -CH,-Ph-(4-OH). Preferably,
pis 2,4 or 6. In still another embodiment, sis 1 andris 0, j is 1, R' is acetyl, R® is
hydrogen, his 2, 4, or 6 and R? is —CH,-Ph-(4-OH). Preferably, p is 1. In still another
embodiment, s is 1 and ris 0, j is 0, R' is -CO(CH,),-Ph-(4-OH), R" is hydrogen and h is 1.
Preferably, pis 2, 4 or 6. In still another embodiment, s is 1 andris 0,jis 0, R' is -

20 CO(CH,),-Ph-(4-OH), R" is hydrogen and hiis 2, 4 or 6. Preferably, pis 1. In still another
embodiment, sis 0 and ris 0, R! is (CH,);-Ph-(4-OH) and R" is hydrogen. In still another
embodiment, s is 0 and r is 0, R! is -COPh-(4-F) and R"? is hydrogen. In still another
embodiment, s is 0 and ris 1, k is 1, R' is acetyl, R" is methyl or hydrogen, e is 1 and R? is
—~(CH,)sNHCOPh-(4-F). Preferably, q is 2. In still another embodiment, sis0 andris 1,k

25 is 1, R'isacetyl, R is hydrogen, e is 1 and R? is -(CH,)NH-8-[4’-
fluorobenzylanuno]suberoyl or -(CH,)sJNHCOCH,F. Preferably, qis 2. In still another
embodiment, s is 1 and ris 0, j is 0, R is 8-[4’-fluorobenzylamino]suberoyl or -COCHS,F,
R2 is hydrogen and h is 2. Preferably, p is 1. In still another embodiment, s 1s 0 and r1s 1,
kis 1, R'is acetyl, R" is hydrogen and R® i353—CH2Ph—(3~I, 4-OH) or -CH,Ph~(3,5-dil, 4-



ik, p, g r, s, R, X1, X2, X3, X4, X5, X6, X7, R4 and R5 are 5%1‘6“514‘&887
in structural formula (1); 30 34 28 March 2007 WD 2004/ 063213
PCT/ U52003/ 037895 wi'th the proviso that at |east one of R20 and R22 is a .
di agno¥ @ 20eEesr13 | n one enbodi nent, R2, X1, X2, X3, XACT/KS20038378%F, R' and.
R5 are as defined in the first preferred enbodinent. In one enbodi nent, R20
is a fluorescent agent. Preferably, R20 is 5/6 carboxy fluorescein, s is 1,
rrisoO, jis 0, eis 2and pis 1. In another enbodinent, R22 5 is a
fluorescent agent. Preferably, R21 is (CH2)4NH, R22 is- 516 car boxy
fl uor esngy. Morefordbdy, Qns(b’ Preferably, K id ﬁaﬁkl,e 1@2' ?r&l‘erﬁlﬂfj (ﬂls'lsanaelfﬁ ahetably, R21 i s
(CH2)4NH", R22 is biotin, s is 0, l, eis land gis 2. In
anot hereeothenerahodimens, sis bard is ionlvlér]ltl?\dﬁ a%qﬁ}é % éss}éﬁfogeﬁ‘@%& I8 des a
corrpou ( fg_gaq NR 4R5 / J
r T% ‘Pf’\’ﬁ%ﬁ)r@éﬁ hh(hrﬁrr‘élégu |ca1 F{/raﬂggé e‘stﬁi m dlfﬁgﬂg Ndr ate or
N- oxr de zinﬂ&l’lﬁ@le\Mﬂe@@(Gﬁz)zPRZ‘BO}B 3atgi-l) asdr]i?tls hyﬂr@na(mykt;ll aldthydr, substl tuted

al k |.oal kyl., ut bstlt gdlmno or- a

peg Ia Fﬁ’@d‘é@eé‘rtrt 5.8 f ‘§bélls@g{df R@é%ﬁﬁﬁﬁﬁ q}tagls? gbﬂ n*at om

\rAﬁpl acqn@l%z%e@ p&bﬁ:}dbtwﬁetl Sigls8 hifther ferbAiiRAY, §1sOUHhAGANE] j s& r net gf - NHR28
erein

dr ogen |, substituted acyl, al k%/ substrtut ed al kyl'
a pegylagetyh& a‘g'éﬁirpha(ﬁd)}@@ d- Q;hb‘ﬂﬁld& IS§lydrRzen refepably, k35 1xIn X5, X6, x7

Re- and G o0 BeAtndlihaed warmtrnyfftmﬂng (CHANRARCH L PS03 gripy so that

at | east one of I's a pegyla |ng age In one iment, R2,
X1, X2,js }(Bndf(lf ISKﬁrogéﬁ, Pi’efqram qamd RS are as defined in the first preferred

em{ﬁdl ment. eﬁ Soth Xl’nbcl)? fentoR M ::ll:."f'el'nelz?telI§2 ﬁ‘ I )9, k;,l)&, R”, &6,i s 2 and p
X4, R, '5,R16, R* and R’ are as defined in the first embodiment. In one embodiment, s is 1 (

and ris 0,jis 0, R' is DOTA-In, h is 2 and R is hydrogen. Preferably, p i1s 1. In another

embodiment, s is 0 and ris 0, R' is DPTA. or DPTA-In and R" is hydrogen.

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

O
RN
XHXz Xa X4 X5 X7 NR4RS
Rz i TP Rz‘ r

15 am

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:

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

20  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? ;

25 R*?is hydrogen, acyl, substituted acyl, alkyl, substituted alkyl or a diagnostic agent;

-

and

L kpqrts, R2 Xy, X2, X3, Xa, Xs, X6, X7, R* and R are as defined in structural
formula (I);
30

34
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n still another aspect, the present invention provides a conpoun

Formula (V): 35 28 March 2007 WO 2004/ 063213 PCT/ 1J82003/ 037893 OO0 R30 N
1 HJ-NRIR31 Xi X2 X3 X4 XS X6- X7 NR2i Ps Qr U%\F

phar mac®@ 198493 %3accept abl e salt, solvate, hydrate or B’H%‘é"%%%?%of
wherein: 5 R29 is C1-C6 alkyl with at | east one hydrogen atom repl ace by
NHR32; R30 is acyl, substituted acyl, alkyl, substituted alkyl or a

t herapeutic agent. R31 is hydrogen, alkyl, substituted alkyl or a

t herapeutic ent s h dro 5 supstituted acyl, alkyl,
substituted a E@Fheé’fo"éﬁotﬂszé talﬁfle%f"i‘ec‘) izge"r‘i‘%(i%é Er?o‘ga?‘os Weagsnt.q s, R2, X1,
X2, X3, X4, Xy on&embsdimemdRRK, ad xR¥ aKe )@GSXQIQ{"" B Rt Meﬁﬁ@d in the fornui a

(1) ; With the prowsothat at | east one001e 0, R and R32 is a

t her apeufirs Preérsied cmbedipert. dwbrsimshedmenRR” xa flugmscenBagens., Pcferablp, R’X7 and R4
are as d e [ 2i s met hyl
are as y;?sfé/@ga(}b&% sl 351, RIS, 91 géglsezmgy o ?g{tﬁer%m%%gpggeaggt o meond!
I n oné efdoilionenént agene Rrbferabpeﬂf‘ns(&‘ghhﬂ{-; R doSfbroattiosy fluotesceamatin 6/

enbodi nent, . R13 i.s. nef hy r H.is 1, kK e.is 1, is
2, R30 i & h&dt fﬂe‘s KAt 4 o2 ﬁ’yﬁ?%@éﬁ‘gﬁ RAGH: fgﬁ}‘?&z)‘ N%é‘sé’rré%r]élﬂ]y Ra2. i
CO(CHZ) 3idpxrdihci n or  protoporphyrin. The use of unnatural am no acids
is specifically contenplated in the present 25 invention. Accordingly,
variations of ncaaiheisiaesct WWSP@HHYGH&I\IB%BEGS?%anéskwf@‘,’ld?ﬁ%wlﬁp%?ﬁno aci ds
of the nafpsdhly@pcurring amno acids, (3-alanine, 3-amn nopropionic acid,

2,3 diam nopropﬁ onic acid, 4-am nobutyr| c acid, etc., sarcosine, orthinine,
I1in , t-butyl al ani ne, honoargini ne,
pesent invention One_or amd ndgd i

N-net hyl gl ycin
within the scBp

conpounds of th 1}mjyxﬁe ot T oA Ty F&pT &€ y 13pst eff@gRiuch
as - CH2-NH, - ‘-, -CH2-S(0) 2-, -COCH2 CH ,R%
10 V)

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:

R> is acyl, substituted acyl, alkyl, substituted alkyl, cycloalkyl, substituted
15  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

.20
i,k a1 s R Xy, Xa, X3, X4, X5, X6, X7, R* and R® are as defined in structural
formula (1);
with the proviso that at least one of R or R?® is a pegylating agent.
25 In one embodiment, RZ, X1, Xa, X3, X4, Xs, X6, X7, R* and R® are as defined in the

first preferred embodiment. Preferably, R*® is m-dPEG, s is 1, t is 0,5is0,his2 andpis 1.

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

35



36 28 March 2007 WD 2004/ 063213 PCTI US2003/ 037895 CH(OH) CH2 whi £hMarsh 2207
known in the art (see, e.g., Spatola, "Chemstry.and Biochem stry of Am.no
Aci ds, Peptides and Proteins," B. Winstein, (eds.), Marcel Dekker, New )
fork, WIB®0#/Bpatdul a et at, Life Sci. 1986, 38:1243- 1248CTAISaepI0318oRt at., J.
Med. Chem 1980, 23:1392; Holladay et at, Tetrahedron Lett. 1983, 24:4401;°
Hruby, Life Sci. 5 1982,4; 189:199; Jennings-Wite et al., Tetrahedron Lett:
1982, 23:2533; Hruby, Biopolynmers 1993; 33:1073-1082; Wley et at, Med.
Res. Rev. 1993 13:327-384; More et at, Adv. in Pharmacol 1995, 33:91-141,;

G annis et at, 997, v. in Drug Res. 29:1-78). The peptides of the

i nvention mppolaNso C aj eptide mnetics such as t ose descrrm

A son et at, Ch R,—36XFO03X ard—Khorexs

204: 1210. 10 W|gat|ons of the conpounds ﬂ e i en |pn are

val ‘gnt
Wi thin the scop F% tHe current |nvent%gﬂ and may i nprove the solkubi lity,
absorption, biological half life, etc ch nodifications may be effected
by sel ective reaction of specific amno acid residues wth organic )
reagents. Fora phauiipdeaticdliySictaditdbe siS beluas, Hydyatder IS okiie thevif wheract ed wi t h
di et hyl pyrocarbonate at pH 5.5-7 and p- bronDphenacyI brom de at pH 6.0.
Resi dues 15 containing free am no groups nmay be selectively reacted with
carboxyl i c et d Uyl 488 at 1&%919@;2&@@&, atBMrbS@eeAly RipgSRhat e,
trinitrobenzenesulfonic acid, O nethylrsourea, 2,4  pentanedione,
gl yoxyl ate, etc. Arginyl residues nay be selectrvely reacted with

h | gl 3 id
e Heam nated: it e AR, « LM BT ofDCRRBRATER (7 ccponai ng

glutanyl and 20 aspartyl resrdues Proline and |lysine may be sel ectively

hydr oxyl at edq 4 serr e, and.. th ine residues may be sel ectively
phosphorylag% @ﬂtﬁﬂ”&?ﬁﬂg@ggﬁnﬁﬂgFﬂEWHea&ﬁﬁ | ysi ne may be
selm@ctively nethylated (C}elghton Pr ot ei ns: Structure and Mol ecul e
Properties, WH Freeman , San_Franci sco, . 79-86 (1983)).

Deri vat i zat fonis Wdmees agyl ﬁ'&StlBtﬁ%t acyh 385, |Srlhﬂrtrtrf§d a’éfélrﬂ@ thegapgputic paent;

1- bls(qhazoacetyl) 2- phenyl et hane, gl utaral dehyde, N hydroxy-succini m de
esters, esters of 4-azidosalicylic acid, honobifunctional imnidoesters
(e.qg., drsuccrnrntdyl esters such as 3, 3'-

0 (o SHSEL L RYLET SBEO ) c Pl MAEK! PN VARt
watler - ifasmllailly ¢ support matrices or other macronol ecul ar carrlers.
Phot oacti vat abl e agents such as
with the proviso that at least one of R*®, R*! and R*is a therapeutic agent.
In one embodiment, R, X, X5, X3, Xu, X5, Xg, X7 and R* are as defined in the first
preferred embodiment. Preferably, R" is methyl or acetyl, s is 0, r is 0, R*® is acetyl and R
20  is a therapeutic agent. In one embodiment, the therapeutic agent is doxorubicin. In another
embodiment, R® is methyl or hydrogen, sis0,ri1s I, kis 1,eis1,qis 2, R¥*is acetyl, R*
is hydrogen, R¥ is ~(CH,)JNHR*2. Preferably, R*? is ~CO(CHz)s-doxorubicin or
protoporphyrin.
The use of unnatural amino acids is specifically contemplated in the present
25  invention. Accordingly, variations of compounds invention includes, for example, the
D-amino acids of the naturally occurring amino acids, $-alanine, 3-aminopropionic acid, 2,3
diaminopropionic acid, 4-aminobutyric acid, efc., sarcosine, orthinine, N-methyl glycine,
citrulline, #-butyl alanine, homoarginine, etc. are within the scope of the present invention
One or amide bonds in the compounds of the invention may be optionally replaced
30 by isosteres such as —-CH,-NH-, -CH,-S-, —CH»-5(0)-, —~CH3-S(0),-, -COCH;,- -CH=CH-,
36



7
30 net hyl - 3-[ (p-azi dophenyl) dithio]propioimdate may al so be ussévl%maztotoach

conpounds with water-insoluble support matrices. Alternatively, conpounds
may be eacted wWith reactive water-insoluble -g.,

cyanog e\gbﬁﬁ@?ﬂ%zésactl vated carbohydrates). 37 28 Mar chp%@?b&%é@@M 063213
PCT/ US2003/ 037895 The present invention also includes |onger peptides

conprised of repeating units of the am no acid sequences of the conpounds
of the invention. In one enbodinment, the repeati ng unit of such a nultimer
is the am no acid sequence of a corrpound where a, b, y, and z are 1. In

anot her erfBdEIHEH: whtchererveqblé@pwglthmaﬂ(i;eg,meSaﬁpho“@mnd tsse@ruience of a5
;(r)gpound cﬁlp({h@ﬁsp Io?ﬁgm])e&?dso ?éﬁﬁggyfn r{)%ms )ﬂVef’ﬁste%ngeda ’f arce E:rhe rest

e conpr sare eren
conbi nat i avsy ¥brk, t%pe@rtatorlrgetum;tgﬁe Sonpss, S%édzoﬁ 1a49; n@lnapmsde&ﬂquem&s of

CoTOt e kAT LI Rb, OHINY & o) S B o 383% Po Mo

by chemy calogpdii§9: PRt ¥eaRinSs-WHRE eLAIS trBd-IRdF H5E LM 8682, AR efes alphyy, 10 the
synthetic nultimers have 2 to 12 repeats, nore referabI%/ %Io 8 repeats of

the core lfjéml)r'@l@s EW3uEhlE3-148% oY ’éﬁYrﬂjlaﬂl MedieRes oket 1 Zlo¥84Manse glci ds i n
the multi nz}l‘?i,Aa %%‘bﬁmﬂ%oll@gc?jeg ?P'ﬂf}laﬁ'njré) 7S W%d(rc%fzﬁrpgltgg a—},gints" when
nke A pr or imu

i ncl udi ng r's or spacers e erre nﬂ t’ifer ‘has
where P iBegeptidet apbpinveigion mayslsd contgin peptideamnohéters sechxsdhose riescribedrin ti ni er

may ot nco B e ety e o DB iy b SReRE T e

pent apept i de deTdvMaitinwRifRhticis ol the dbbouirds ﬂsﬂ{ha 1ﬂ\l'e)nt10%hfe vﬁilnii&wadclsyd of C1-C5
polyether contaihing up to 4 oxygen atqns or z=1-6, in =0

or )| and rihecurrent inyenGpr and aGmpEQyE th sokhihty qhsemﬁleaoblglégtcﬁld@lmfmfﬁer has
the for mul Qich (RdifShitond maf/) Be W?&Ee% ‘tBJsefé@l‘ijvepga&‘l'bﬁ ol?gﬁgc?fﬂ:eﬂﬁlhg asiawkdigfsare the

sanme or different and each inthe multimer may be a different

pent apept i Wih orgaric reage. £nde@nmleoh16udmm@sn¢u¢&mmebe ﬁfdgm\fﬂe r@q@tqdowéh |y
functional j r I ention may
be nodifi edéﬁgpﬁh%al?%%\%}ap %lgt-fl%g rcr;'ien]fqx E%éﬁacn\g%?@%’lgﬁli é‘:‘Sllczadggs I ong as
t he nolh f i @atairgimg ﬁ@emmmgromemrue selectivehy ﬂaacttecbwnhccgtboajrhcfmuman}qdnde(s;

o0 It on o reventap, o Dol cheneer 2, ELL Aoy oan ceb L B 1T orad on

gl ycosyl atpcatine i} g/ly@&ylaw etc. PEENYIatIi@Tks nid F;Qfé RBRENVY te@bted &Fhdat i on,

proteol yti ;ﬁlcgjlflgl?‘/\o/)?a? and lvzlmr:)ug 1%11:530 G(il?tlall'nlljlly? rand aspg‘rrf]igm% residues may be

deaminated under mildly acidic conditions to provide the corresponding glutamyl and

20  aspartyl residues. Proline and lysine may be selectively hydroxylated while serine and
threonine residues may bé selectively phosphorylated. The a-amino groups of histidine and
lysine may be selectively methylated (Creighton, Proteins: Structure and Molecule
Properties, W.H. Freeman & Co., San ¥rancisco, pp. 79-86 (1983)).

Derivatization with bi-functional cross-linking agents (e.g.,

25  1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxy-succinimide esters, esters of
4-azidosalicylic acid, homobifunctional imidoesters (e.g., disuccinimidyl esters such as
3,3’- dithiobis(succinimidylpropionate)), bifunctional maleimides (e.g.,
bis-N-maleimido-1,8-octane, efc.) may be used to link compoundswith water-insoluble
support matrices or other macromolecular carriers. Photoactivatable agents such as

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

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

reactive water-insoluble matrices (e.g., cyanogen bromide-activated carbohydrates).
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protein, etc. Preferably, conpounds of the invention are conj ugag%yﬂr@ih&om
therapeutlc agent or a diagnostic agent either directly or through a ‘

l'i nki ngtm)l etgl Preferably, the linking noiety is first attached to a

di agno¥Q 204P6X2Ker apeutic agent to 30 forma |inking REFESPBREEIHedi at e
which is then further attached to a conpound of structural formula (1). As
will be apparent to the skilled artisan, the linking noiety can also 38 28
March 2007 WD 2004/ 063213 PCT/ 11S2003/ 037895 be first attached to a
conmpound of the invention to forma linking noiety internmediate which can .

then be attachpgt greseat MivaitasldoGnAG&silomper pdpBtaRRdaipriseAFeS eatidyRiicak! ¥, a
linking noiety will include a |inker and_a |i nki ng group for conjugating a

t her apeut the agmacidbyequencghekihe compeynds phthg mysptiqry dn omhenibpsimens, B¢ t he | i nker
1l d t
Wil | epe&%eéﬁlmﬂ RBI of Qﬁhgarﬁ%lltlﬁ}ék ?/Srdtll’] Rrﬁir*o%@fdl s aﬁﬁﬁgoilﬂc%g%pxggq \9{161'8 9 rg Yga on.

desired as't I't nker ic or o ’Short,
rigid or ¥)adizlateel. Hil“ﬂﬁothen&abodimynﬂpﬂlecrmeatmmhmms ﬂE:uillﬂhO dcid mﬁumct-hfmne ore

oot o necargRPER R Y w5 o bk B £ bt et thg "

mul tiple theraﬂ%ﬂﬂﬁxﬁeﬁﬂ@ﬁb@c&ﬁ?ﬁbea%ﬂ@m{&me%gﬂebﬁdl\ﬁﬁeiclﬂt@bnﬁﬂﬁdt@ﬁﬁ&f 10 A wide
variety of linkers conprised of stable bonds suitable for spacing |inking

groups f r BWweating ugits ersnprised of awmegiiseara@cts i wamppunds ef gructuryd formulcude by
way of ex§ rﬁulhﬂl@ ap%dek E‘&lr{@é*g% mﬁ%}iﬁw by 48 ?&?%‘fﬁeé%%gf@’&hbﬁbiﬂ%emat omi ¢

bri dges, r eteroary eteroaryl
substi t ut E«NPheclancqms yfollh'eecbbx)eheymcal inmdﬁqa&oryb%ﬂlkyysxeimﬁabﬂdmr Plefiratiler oal kyI
and t | i.ke. .Thus he | r i ncl ude si.n |l e or
el bSO Il rts 2 T epsaf. e R aRO o Y R s Soen.
car bon- oxp&side seste. AAoMingdAthontad ﬂhri'lblér of @ittt acARGPhE infidlinier should not
functionaliti es such as, _carbonyls,. ethers, th| oet hers, carboxam des,

sul f onani gessed %h"éhkmliﬁﬁlé%‘?f‘a{ﬁég‘e “’H%l?lﬁlitﬁﬁ'é@“ gkt Edm%‘g}\ebgé)rlspﬁﬂeﬁbed in a

linker. Choosi Rgyrdfesit f@ftinter 68 Formuid 'Y, MinBretph & %%Béﬂﬂdklx?ﬁ 29bs tipose of
skill in the art. For 20 exanple, where a rigid I'inker is desired, the

| i nker m@%@rﬁmgodmt,yman@rmsw forkyla (BrXah- Pavlwernérﬂlhre het eroaryl
etc. ere i bLe | e de5|red he, | i.,nk e be a bl
pept it sbeense ey P Catd BSGhy b ulEhnt Senhith o Togle TR RGeS n BRed

het er oal kﬁﬂyipepﬂr@edi’eﬁphﬂl\l’d ofsnhcmi@efmmmmy(lbex isf@OrC eallyipC,6Cs godyteytid cohol s or
pol yet hers such as pol yal ky Iene coI erelnI—gldro(])ohobl c lLin ers1 J;my be, for

exanpl e, SPTHYNES BP toyf PRygen fioms IYZ w Oorlan

A preferred recombinantly produced peptide multimer has the formula:
(P'-Gly,)»-P* where P and P> are pentapeptides which are the same or different and each P!
20  in the multimer may be a different pentapeptide, n = 1-100 and z = 0-6. The multimer may
be optionally functionalized at both the N- and C-termini.
Compounds of the invention may be modified by the covalent attachment of any
type of molecule as long as the modification does not prevent or inhibit biological function
(i.e., inhibition or prevention of angiogenesis, cell invasion, cell proliferation, etc.). For
25  example, a compound of the invention may be modified by glycosylation, acetylation,
pegylation, phosphorylation, amidation, proteolytic cleavage, linkage to cellular ligand or
protein, etc. Preferably, compounds of the invention are conjugated to a therapeutic agent
or a diagnostic agent either directly or through a linking moiety. -
Preferably, the linking moiety is first attached to a diagnostic or therapeutic agent to
30 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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25 Preferably, a linking group is capable of nediating formati or?somaﬁm 2007
coval ent bond wth conplenentary reactive functionality of, for exanple,
peptide to provide the therapeutic agent or diagnostic agent conjugated to
t he pepY?d¥4/068ddr dingly, the linking group may be anyCFEERNBOFSPUNct i onal
group known to those of skill in the art that will react wth conmon

chem cal groups found in peptides (e.g., amno, sulfhydryl, hydroxyl, 30
carboxyl ate, imdizal oyl, guandi nium amde, etc.). Accordingly, the |inking
group may be, for exanple, a photochem cally activated group, an

el ect r ochggtgahiathéd o Vah@Busd Ste iventiona6 fdrmdi InkingdAsie intBrniddnge r adi cal
acceptor, a nucleophilic group or an electrophilic group. 39 28 March 2007

WO 2004/ oedichzaptrnisateched sy dngpesiie ogent onthapeuti¢ agert-| | in the art will

recogni ze t hat VAafJ ety - I: LGy [ .
unreactive undg lg%{fgithﬁk@éggz#%}gwlggﬁg}dtg %gggégﬁgé E@Ug@%ﬁg@ﬁﬁ@%&%g one
reactive. a@repappstid higent aahagrestacigenttb ageptaleb dbo nsurced dteilinker witlldepend €. g. ,
al cohol s, carboxylic acids.and.esters,.incluydi .sal t hereof. 5 The

i nki né gPBRHt ﬁagmﬁléla! ?t'o-“lﬁﬁé?h"-‘&? 6f_cgm,ugﬁgr1318%ﬁ3 as %ﬁéi“ﬁéf@we - SO2H,

- PQ2H, - NBydrofilic offitbphoble@idng oPSKir, rigid@2 fxifle) fihe HElR2IRay be SERalIPN .
-PQ(OR1) 2 yvr\/r.égrmé“lg{l IS %I kyl . I,ll%?ef eraglgly . thel Iei n‘k? n&’égrgﬁpei_s - lill—fl-?\’ , - NH?,
_OH, - SH, sultshiyted votip ppe ormoes: linkipg sigups Whigh wap ke eithsp e sapeoliffersis of t he
| i nker an LRkl i : ﬁiq:rgﬁ where the
| i nker isq?é(o?:l(ﬁil%lk55 ,k%ﬂ(glngf)glgp?]ﬁtﬂg%lg&%t%{l%éﬁ}%?ﬁg}n&goag%&% e {ﬁ % I g group

i s-NH2, - GultiplClRFpeatitage@SRRIAaguostin eganty wilspoiipdyy anal ogues where any

suitagée hydr Qgen i.s .subst.ituted. Ot he odi, ment f the l.inking noiety
el udl any” anfrgoscRaey SE i Flipre s e R b D act
Thus, the gtdupk frogh the ains iRy chiftp@inddidiapivindethe artf didisgideds vy of ekahplapept i de
conpri sed of any .conbi qat ion of am no_acids. Th%ﬁ%S pol ﬂr ity of the peptide
bond in t ABSBOERAHEs Iy hserodliyInagyele hetgpatamie brivkes iy by lagéiisband
di agnosti %eﬁ%wl,%q@xarpphémﬂ&?q shistRARS Rett@SarfliHeREdAN, WeRdrBGyAIKyyari ety of
conventional reactions known to the skilled artisan. For exanple,
condensat ihelgroapddgtenealkyl engjthe likgr B, theilaky mayapeludnaingld, dpeedi@e or et c. ) may
be used t g fUHN AR AN ﬁfo‘ bQQ&dFM iér? Fro LSRG ADoR M GerI b A -Glyobhe
t her apeut i cor &g%é)nog I°C agenh gﬁ %hggélo car Box?/ I'C gecf éﬁggr our}@ of
resi dues doods aad/oglcabamrsdfiadiodds. as@ardingly, digicdomahties sveh & dagvomyisadthergar boxy|
group of thge(:)tﬂpr(s),uc% o())c];mls eg,l'lsﬁffgnra?lllidgs?{lr%gs!, %re{hla}'lés, hydrazines, efc. may be mcluded
in a linker.
Choosing a suitable linker is within the capabilities of those of skill m the art. For
20  example, where a rigid linker is desired, the linker may be rigid polyunsaturated alkyl or an
aryl, biaryl, heteroaryl, etc. Where a flexible linker is desired, the linker may be a flexible
peptide such as Gly-Gly-Gly or a flexible saturated alkanyl or heteroalkanyl. Hydrophilic
linkers may be, for example, polyalcohols or polyethers such as polyalkyleneglycols.
Hydrophobic linkers may be, for example, alkyls or aryls.
25 Preferably, a linking group is capable of mediating formation of a covalent bond
with complementary reactive functionality of, for example, peptide to provide the
therapeutic agent or diagnostic agent conjugated to the peptide. Accordingly, the linking
group may be any reactive functional group known to those of skill in the art that will react
with common chemical groups found in peptides (e.g., amino, sulfhydryl, hydroxyl,
30 carboxylate, imidizaloyl, guandinium, amide, etc.). 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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Simlar nethods may be used to attach therapeutic agents and dia %%g?F%2007
agents containing a 1inker and |linking group to conpounds of structural -
formul a Ia. For exanple, diagnostic agents and therapeutic agents .
cont ai AYAZOU3HR_er and |inking group may be 25 att acHEH/PS200383788F no group .
of lysine, the carboxylic acid groups of glutamc acid and aspartic acid,
the sul fhydryl group of cysteine, the hydroxyl groups of threonine and )
serine and the various noieties of aromati c am no acids of peptides using
conventi onal approaches known to the skilled artisan. In general, selection
of an appHeRE|&! Boklot SR @Vtht Bf wiPRLsGR that a vAHAYBP PlrchoRI SRIuDs Yhidther apeuti ¢
agents to a peptide either directly or through a |linker and 30 |inking
group is eweltypicellypinreagtive undasicertag reagtongpnditiens cap b settyatedgo becoder ch 2007 WO
200410632 I 7 . r ' [ e conjugated to
pepti des %%g$§g§?§§g$%%g%”%%?n ?ﬁf?gﬁﬂ%Fﬁ?gggg%%ﬁﬁ@1% é@?ﬁgg?ﬁﬁﬁ?*ﬁg;and

por phyr i nadéy indattersemcliiding pdistietpfiam ¢ t herapy (e.g., protoporphyrin
benzopor phyrin derivative nonoacid,A, tin-etio purpurin, meta-

t et r ah¥ydr oxy ph&re/linkiriecaroup, masAm -NpRot -H¥EE, FOHpSEE, bplogén rCHOL Y& ' Go%.480pHino
aspartyl chlorin 5 ec, for

h T. Ha | "Ph ic Th
o Canter PR rean-Seall FOsi BEOTOM R ERsR ot TROLE B,

Decker Ing ad 200 : 9-5 r ' Xi rigin
Pseudonon¥LeEY E%@Fﬁ;98%%?ﬁ%#&§“%8%%%?4§5%ﬁﬁ?n:Nggkéaiégﬁﬁﬁ?ﬁshf ¢2Hprotein
bougani n, p&tE. halogAHYOMR!Cancer agents, canptothecins (e.g.

9-ni trocanptothecin (9NC), 9-ani nocanptothecin (9AC), 10-ani nocanpt ot heci n,

9- chl or ocanpt osdirembodifentdofthellinkedt 4l thalinlangyEranpineiude fonexantplélot heci n,
aromat i ¢ canpt ot heci n es al kyl canmptothecin esters, topatecan,

( és, ol 19%%dsgw’éftrﬁ9neﬁ§§?rrﬁ%%z -, 3L Eﬁ%‘f&ﬁr— ?@Wm band % thekinkjng grqupo - behzo
) 3' ' Tl AR 2- bl qui i -10, 13(9H, 15H) - di
ETE? ]hg.%;gu}sf a’t'g)%_d f@?g};’:’:@ 9&?3&9%&1&]@??15%&1 11?g elmra]l?ogued wl;gére ahy sﬁ%abﬂ:l one
7-[(2-tri ﬂf&@gén-imbyﬁ&ﬁa.hwef a%oﬁixﬁamﬂh@ﬁl%lﬁg &@Mﬁﬂiﬁéﬂhﬁa@m&lﬁlﬁ%@m 15
ur f onoc

Exatecan, Llurtotecan, Diflomtecan and ot her npt ot heci ns, etc.),
t axanes (whigh mayttexfor yxanmphs, & Bl drdresino salli Thesathgdinking nyicky oxay heraa,

cyt ar abi ne. | ophosam de, .ifosam de. . nitrosureas, cisplatin,, mtonycins
oyt ansi ngeid DBRPRRTSP eaneRAThGrise bt AP BB RRor b batigs Trhé

t enopbsi dpolatityed hegieptidechond imthése peptides miyty betittieo GoX wk BbCci n, daunonyci n,
aspar of nase. dl WFEEHS A0 A SEST e eal o ey e yEPRes SCETRORY e D,
1- dehydr ot gsdpstt @b AMBondt Ydatfiddks ®8dWASto the skilled artisan. For example, condensation
reagents (e.g., carbodiimides, carbonyldiimidazoles, etc.) may be used to form an amide
bond linkage between an amino group of the therapeutic or diagnostic agent and the
20  carboxylic acid groups of residues such as glutamic acid, aspartic acid and the C-terminal
carboxyl group of a compound of structural formula (J).

Similar methods may be used to attach therapeutic agents and diagnostic agents
containing a linker and linking group to compounds of structural formula (I). For example,
diagnostic agents and therapeutic agents containing a linker and linking group may be

25  attached to the amino group of lysine, the carboxylic acid groups of glutamic acid and
aspartic acid, the sulfhydryl group of cysteine, the hydroxyl groups of threonine and serine
and the vartous moieties of aromatic amino acids of peptides using gonventional 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

30  linking group is well within the ambit of the skilled artisan.

40



vi nbl astine, vincristine, vinorel bine, paclitaxel, docetaxel, gr%snM@f%lll %G(B
gl ucocorticoids, anthracyclines, procaine, teracaine, |idocaine,

propanol ol , puronycin, nethotrexate, 6-nercaptopurine, 6-thioguanine,

must ard"f‘b%‘?"r‘/@?-"zgt hyrimycin, paclitaxel, alkylating Z&X§&¥S0pET 895

mechor enet ham ne, thioepa chloranbucil, nel phal an, carnustine, |oustine, 25
cycl ot hospham de, busul fan, di bronmomannitol, streptozotocin, etc.)

honol ogues and anal ogues thereof Preferably, the therapeutic agent is a
cytotoxi c cancer agent, such as, for exanple, a taxane, a canptothecin, an

epi thilone or arappBiRGYEH RRich bih RRGnAAHI0RPlides ihd18dd BET APGHLRjtaPENt i S
doxorubi cin. I n another enbodi nent the therapeutic agent is a radionuclide.

50"l 50 W 0N ek PO DL O RO dveaoands v
various | PRGlAbhAh 3aEBp FERLESAOL AhYRPRINBh B RARNAS,! Ne! ude,  but

a- met hoxy - twirbhysiuee pleinpichigtio HRD2 photefriRE@oRigodayrid IX2Bcdymianio a2 cM6rin

2004/ 063213 PCT/ US2003/.03789 K -nmet h -wW-gl.ut ar at e- PEG 2K, 5K, 20K,
30K2, a? rref’%giwﬂ\ﬁs 11835%1’5? gfgéetowlﬁlcg@éfapﬁ%ééaﬁféc%' MeAMeHFBSi onat e
2K, 5K, 20Kfih 8@ifiér ReO B8 BEE, Byl B.r(A@ck@?rﬁn@,@anm20@§24$§—902)%£%n

pegl yating agents see Li et at, Biomacronol ecul es, 2003, 4 1055. 1067) .

Conmon pegifkiBiag BgBriseudamenes c3aloxpaPRBNI R oK I FPeERNRIKE P anibpel es such 5
as Nekt ar g (IS I\/ggnlétg : tq@ rious
PEG gr oupsgl{a)geruegg%%alhglégag?«gmn%%%e@gﬁg%ﬁg’ ar g@f{lgiﬁ??m@?%%tg ept§ hleﬁﬂed

arti san Th&NG@r fmihdiosgmucthécam(IAL)] raiiselamptathesin, Badthlaopapgtotiecinas an

attach iagnaostical ly detectabl.e |abel. ny different |abels exist in
hear 8 0andt S EPREMSBpreattBlofEk 8 bab iy prantiibt Pl e oS o san. ~ Goner al
cl asses of cimfiethecin wtirs opoaoa)e used in 10 the present invention, include
but are not_|imted tq, radioactive._ isotopes, paramagnejic_.iso es,
conpounds \%\){ﬁ’%"lc‘?élﬁmb‘g'e ‘gﬂﬂ‘o{ﬂ‘rz’?J‘gg‘iy‘?rf’t?ﬁg%‘ﬁ?’é)’_s‘?ﬂ?ﬂ!yg' Faigm pyra _

f 1 uor escento[@r4-69iaaQHide PMRE}NHSincCRNBEHN A SHYioAE nieHAnbR fofRO AthyRMtdragnet i ¢
resonance, em | um nescent con‘s)ounds, bi ol um nescent conpounds, etc.

Suitabl e ﬂgXé&ﬁHbﬂe[@-&mqt@lisﬂﬂ ethydl; 20pReamptetheein (BNRiL32Q), Rubitacamli oact i ve,
e o R
count er or taxob)mpithilogs, aghthicdimeinsde/drosy ireay etarabing icytlopbosamide3 Hpsantidg1 1311e
35S and 14gitrosureas, cisplatin, mitomycins maytansines, carboplatin, dacarbazine, procarbazine,
etoposides, tenoposide, bleomycin, doxurobicin, 2-pyrrolinodoxurobicin, daunomycin,
idarubican, daunorubicin, dactinomycin, plicamycin, mitoxantrone, asparginase, dihydroxy
20  anthracine dione, mithrimycin, actinomycin D, 1-dehydrotestosterone, cytochlasins,
vinblastine, vincristine, vinorelbine, paclitaxel, docetaxel, gramicidin D, glucocorticoids,
anthracyclines, procaine, teracaine, lidocaine, propanolol, puromycin, methotrexate,
6-mercaptopurine, 6-thioguanine, mustard toxins, anthynimycin, paclitaxel, alkylating
agents (e.g., mechoremethamine, thioepa chlorambucil, melphalan, carnustine, loustine,
25  cyclothosphamide, busulfan, dibromomannitol, streptozotocin, efc.) homologues and
analogues thereof. Preferably, the therapeutic agent is a cytotoxic cancer agent, such as, for
example, a taxane, a camptothecin, an epithilone or a anthracycline. In one embodiment,
the therapeutic agent is doxorubicin. In another embodiment the therapeutic agent is a
radionuclide.
30 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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Met hods and conpositions for conplexing netals to peptides are wzatf Mﬂ{ﬁ%&,ﬂo'{'

the art. The nmetals .are preferably detectable ngtal atons, including

radi onucl i des, and aré& 20 conpl exed to proteins and ot her nol ecul es (See,
e.g., WOWHPEREHht Nos. 5,627,286, 5,618,513, 5,567, 4DET/US2004@3B3% and
5,561, 220). Conmon fluorescent |abels include, but are not limted to,
fluorescein, rhodam ne, dansyl, phycoerythrin, phycocyanin,

al | ophycocyani n, o-pht hal dehyde and fl uorescam ne (Haugland, Handbook of

Fl uorescent Probes and Research Chem cals, Sixth Ed., 25 Mol ecul ar Probes, .

Eugene, G, 19HoxiyBY-gRRarkiR %t 0! RS0k Q0RO UNAR tRky-SLEEe i Ahte HrRy mul 2 (1).

Fl uorescei n,” fluoréescein derivatives and fluorescein-1ike nol ecul es such as
O egon G ek dald niRES-Jegcmiend W ewpidRateddwiske 20K e HH g PGB ety AkIenTM  ar e
coupl ed ] ing.the i hi t e, succini mdy sjer or .
i onl or or P48y I SPEZRF oltSt Ehulile BT P B BRI UL 0T L O e
coupl ed tmWsshnel)s Cosiniugh pegylaiing skeents3e alosioadlablafiodeconanetciakduppllisRechr eact i ve
groups. The |l ong wavel engt h rhodam nes, which are basically Rhodam ne

G een™ ¥ W&bggpwﬂf%%% ngq?% t Mefyqds 1oz atipqhmsgentaanps HHG papsda

| abel i ng RAARNISIUMRbS 8 AHPVEINRAGHES thh@ill&l admt hyl r hodam nes,

X-rhodam nes and Texas 42 28 March 2007 WO 2004/063213 PCT/ US2003/ 037895
RedTM der i vat i FhedermCidipgnosiicalle lapeldd’t mgwnsdbti@meptidehas emaigashedici t ed by

ul travi ol ' [ : . i, scade bl ue,
coumarin (ﬁ%ﬁo\%/tgc? %W/%esf;g&%dg%htg %Iall\g%ﬁysm ﬁfrg ﬂ%f%ﬁ%@gﬁéﬂf Ia%cahﬁgr?eﬁh e |8§ a nmenber),
pyr enes alabkelmg aredydlidamaal the slalé¢d/atisane Genkrabdelgsns of latdle wihidhsas tie tsed $n

sem copduct or nanocryst al ruchez,..et at, 1998, 5 Science 281:2013-2016)
and qlnt G PSR Ep e Sul i ot et e SRS FORIREe t.
Sci ence  1i988pes2Bkipd Ak AAdBlan RyimAkEDbPFositeRbrmissich ReResPhE(HEANDE! . Pept i des
can also be labeled with fluorescence-emtting netals such as 152Eu or

ot hers of fygsescen At sridied 60raReUnds, compenrdsivtich cindgrimpgedditaegielc t o conpounds
of st ruct{Eslancel GefHiufhitdsdent E&ﬂﬁwgld%gﬂc%lﬁﬁrlg%%&hk B SHuRi) 81 S YhiAS

di et hyl enetri am nepent aaceti c aci , ethyl ene-di amne-tetraacetic

aci d ( EDT¢gfectabtedabelsRaclude: bot drd ast Imitedbio, mdicactined floareggentt flawsgemictdier directly
or ingiregt usi N acyl | atj r such as DIPA. and TA for in
i vo i agnbeielBieibl BREN AR SRR S B2 it PRBLAT S ¢ *Bna
varyi ng rgingescofites,kendllitivg cagewi ot antqrediv grdphyniaylube busad nbidimigsdav,i*He t he

| abel ed p@;it,i3;qus gd 1(,;((:)urse, t he | abel ed peptide nmust retain the biol ogical

n

Methods and compositions for complexing metals to peptides are well known in the
art. The metals are preferably detectable metal atoms, including radionuclides, and are

20  complexed to proteins and other molecules (See, e.g., U. S. Patent Nos. 5,627,286,
5,618,513, 5,567,408, 5,443,816 and 5,561,220).

Common fluorescent labels include, but are not limited to, fluorescein, rhodamine,
dansyl, phycoerythrin, phycocyanin, allophycocyanin, o-phthaldehyde and fluorescamine
(Haugland, Handbook of Fluorescent Probes and Research Chemicals, Sixth Ed.,

25  Molecular Probes, Eugene, OR, 1996) may be used to label compounds of structural
formula (I). Fluorescein, fluorescein derivatives and fluorescein-like molecules such as
Oregon Green™ and its derivatives, Rhodamine Green™™ and Rhodol Green™, are coupled
to amine groups using the i1sothiocyanate, succinimidyl ester or dieiﬂorotﬁazinyl-reactive
groups. Similarly, fluorophores may also be coupled to thiols using maleimide,

30 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 tetramethylrhodamines, X-rhodamines and Texas
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15 activity of the native peptide. Any radionuclide having di agr%gle[f'ECho%OM
t-herapeutic val ue can be-used as the radiolabel igsthe present invention.
In a preferred enbodi ment, the radionuclide is ay -emtting or beta

-emi ttiWNg 2PUPOPAcl i de, for exanple, one sel ected fromPCASTAHBEET de or
actinide series of the elenents. Positron-emtting radi onuclides, e.g. 68Ga
or "Cu, may also 20 be used. Suitable ganma -em tting radi onuclides include
t hose which are useful in diagnostic inmaging applications. The gama
-emtting radionuclides preferably have a half-life of from1 hour to 40

days, prefreaBblativhfies® DRhdiutsmdDiiGoreptises drx tidR &Sitef by Rl 1Bhganma
-emtting radionuclides include G/Ga, 111lln, 99R Tg, fGQYb and 186Re. Mbst
pr ef er abl \Examples ingHidend prediot |imitgd {6, ascadeblus, sapmay donvafivss,apphibplenes

radi onucl ggﬁ}gﬁ&gﬁﬂﬁ%ﬁ%&ﬁﬂe% Qfﬁieﬁlb@f%%&)es %@?L@%%xaﬁﬁﬁeggi&ga 72As 897r,

90Y 97Ru 11tn 1231 1251, 1311,” 169Yb and 1.” Though
linmted work hineganeematdoale syibtds spogiondupterananedrystels (Baaihenet al,4998; | abel s,

certain proteins,,. s transferrin and. hu seru | bumi,n, . have been
'abel ed witth? :2(’?5\'3?3@0%‘9 EhT TR e-&&t“"ﬁﬁﬁlg i°§%%°g]8§s*5’1‘3{5‘§8¥(2ha“’r9 r
magneti c r&sSaaie 299812g1:0016-30) 3) Atdywlke tgaded Asdiagibstitasganese, copper, iron,
gol d and europium Gadoliniumis nopst preferred, Cenerally, the anount of

| abel ed pept i d&chiElssen #lsh bejlabded wuhiflupieseerceremytingpetals sydesw FY oy ar y

dependi ng g CHNARL ARMBhiIO Sies Y THeRSndME carfiiliabiedRo c&g@%unm_s&a&ﬁaf of
di sease 43 28 March 2007 WD 20041063213 PCT/ US2003/ 037895 in the patient,

cont r ai ndifemulodsthreughanyl chalating greaps sughiagBiethylengingminspantrapelicadidust ed by t he
i ndi vi gual i Gl of:. di i€l ge..can vary fromO0.01 ng/kg to
100 m;”kg.(ﬁ%éz’tﬁ c}géshen(%?/rqgﬁg%i)%éét%eat%emc(te ygtg'(')upl ing to a phosphorescent or
a chem | um nes®adionedideotag be agadhed veepdptidexcsithet direttheorsikditdcdyl uging arsapl

Preferred chem | um nesc co i ncl.ude but. e not.limted to,

i ol <CaR T FOND SehAS CERA SR AT S Pt eataegpsis: Hieqaopisty ShURRIPR: um
salt and ax@kRkRowsinthe arPaid Vating randek of sHUlAHRE 68t tRPRALMESbRYd Re used to
detect antibaodi es and/or conjugates thereof and include, but are not

linited tProyigeihe dabeled peplider Qtzoursarthic kbgiss Periide aptsbretaithe prolagasebct i on,
based pn CREGRPYGAL fathe ds which have, or result in, 10 chronophores

wi th high exti'nction coefticients may al so be used to detect conpounds of
Any radionuclide having diagnostic or therapeutic value can be used as the

radiolabel in the present invention. In a preferred embodiment, the radionuclide is a y
-emitting or beta -emitting radionuclide, for example, one selected from the lanthanide or
actinide series of the elements. Positron-emitting radionuclides, e.g. ®Ga or *Cu, may also

20  beused. Suitable gamma -emitting radionuclides include those which are useful in
diagnostic imaging applications. The gamma -emitting radionuclides preferably have a
half-life of from 1 hour to 40 days, preferably from 12 hours to 3 days. Examples of
suitable gamma -emitting radionuclides include *’Ga, ""'In, *™Tc, '®Yb and '*Re. Most
preferably, the radionuclide is *™Tc.

25 Examples of preferred radionuclides {ordered by atomic number) are Cu, “'Ga,
%Ga, 2As, ¥7r, Y, Ru, ®Te, "'In, 21, 1251, 1211, 1y, '%Re, and 'T1. Though
limited work have been done 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

30  include gadolinium, manganese, copper, iron, gold and europinm. 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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structural fornmula (1). 4.3 Synthesis The conmpounds of the invenggwrﬁﬁfog?a
obtai ned via conventional synthetic 15 nmethods. Starting materials useful
for preparing conpounds of the invention and internedi ates thereof are .
comer SV Q12PH%3313 abl e or can be prepared by wel | - knovfCT/EGHORERTEES net hods. .
Pepti des may be prepared using solid-phase synthesis such as that generally.
described by Merrifield, J. Anmer. Cheap. Soc. 1963, 85:2149-54 using

aut omat ed equi prrent, 20 which may be purchased from chenm cal suppliers
(e.g., Applied Biosystens, Foster Cty, CA) or manual equipnent. Solid-phase

pepti de sypikgstisnt @trRRdicitionk,af £¢, 4nd 0tfet HiRiables A H BYS afusteAByRRPL | de by
coupling a protected a-am no acid (either Boc or FMOC protected), to a
sui t abl e riedividualghysician et Hagrpstlgiaa Desaes rancyany Femdt-@lonekd o )0bmedehi ng an
a- am no- prot ect -&gﬁﬁ' ibg gy Lfine'th B |.or onet hyl at ed
resin, 25 hydrcg‘z3 trlret y?ar gsbi n, Cé%}y%és@rﬂgtwh%&?gégﬁégfag Ri nk resin. Such
met hods, wbémiliimowesceni qontpleendanag is wall Enaistol tssskaljedfaptisapx Brygfidreed in Uni t ed

States Patent .No. 5,994, 309.. Alternatively. . ounds.of t.he invention nay
be madd by PeBi s epranwrouiseiel e B oy st B VRO R iRl ac i do. ( see
e.g., Bodangayiic adviditiad estef infepbledRiGniinhedt ahd oxaldR ekt Simiaflyag, New
York, 1984). As is apparent to those of skill in the art, unnatural am no
aci ds can bmlumingseept cunponpisayaybeiupeditn detsy ghebagdies sadipriconmaaisa shessof @apdni cal

synt hesi s ;alg4dTBYt HEndtBRG R Yo 1&9&*(:?%&9@@31116%%@&%. know to those of skill in
the art. 44 28 March 2007 WO 2 0 01/0 63 2 1 3 PCT/ US2003/ 037895 The

skil | ed arti sarCalrirhetap detextiontbasedioachiomogeranermpouagnwhich haves br weswlies exi st
for nthesis of co unds ..of.. t he . ntion. n with sulfur

Cont ai i naEmorore MR WAL iRlioh WA TP EOIRAAR S bR HE - ot 01
of the apptragmiasdf@msalal(fyur containing amno acid into a standard met hod of
chem cal synthesis as descri bed above or indirectly by 5 selective
functionalization of an appropriate thiol containing peptide precursor and,
if necessary, selective oxidation3of gfﬁhgs@ssul tant thioether containing
peptide. Methods for selectively functionalizing free thiols (e.g.,

sel ective al kylTheicempoundy phihp ayyentign nay be @btaingd vigeroppamtional synthetis t he presence

ar o' ot hoguABfRE SR AP (7 Pl coliBifts i vcn B b 2t oniri fe,
intermediates thereof are commercially available or can be prepared by well-known
synthetic methods.
Peptides may be prepared using solid-phase synthesis such as that generally
described by Merrifield, J. Amer. Chem. Soc. 1963, 85:2149-54 using automated equipment,

20  which may be purchased from cliemical suppliers (e.g., Applied Biosystems, Foster City,
CA) or manual equipment. Solid-phase peptide synthesis may be initiated from the
C-terminus of the peptide by cdupling a protected a-amino acid (either Boc or FMOC
protected), to a suitable resin. Such a starting material can be prepared by attaching an
a-amino-protected amino acid by an ester linkage to a chloromethylated resin,

25  hydroxymethyl 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. Altematively,
compounds of the invention may be made by solution phase syntheiis using protected
a-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

30  employed in the above standard methods of chemical synthesis and may be made by

conventional methods know to those of skill in the art.



10 water, Nal X4, acetonitrile: water, etc.) and sulfones (e.g., 2&@65{“11 2007
HCO2H). 4.4 Assays for..Conpounds of the Invention Those of skill in the art
will appreciate that the in vitro and in vivo assays useful for neasuring

t he act W 2094/6432tthe conpounds of the invention descri RI/HEIEPAIWOE
illustrative 15 rather than conprehensive. 4.4.1 Assay for endothelial cell
m gration For endothelial cell (EC) mgration, transwells are coated with
type | collagen (50 sg/nm) by adding 200 sL of the collagen solution per
transwel |, then incubating overnight 20 at 37C. The transwells are

assenbl ed in a Py plel arﬁh@tmaﬁﬂe@a@mmgehamts@ﬂﬂaeﬁ@st&mgl&%s%)foﬂ s added to
the bottom chanber in a total volune of O. nL nedi a. ECs, such as hunman

unbi | i cal Sathesis gfennpeppds|of E’énrr@mmqu@m)pouvshl“e% sHHvecaptaaping aminrchasdds r om

nonol ayer \Y; I i on of
about 106 @gﬁ)g ﬁ’l_ﬁél\%\n%ﬁléreﬁ%w bﬁ E&rggdd%t?ng%d& legr khm " ?@é’%ﬁésus pensi on
i s added t aminbacidpmer sehdanbmethod oﬂﬁemma}syhﬂlmneiebcnbledIabdmetcmnsdlte@tlbbyt est ed

a1 owed o be B Rep PR PO o PO AT BRTE A oS e

transwel | snéessatye baRLadk dxidiivh bEthotestlensihiehettouinigy piptideMettiodsEd | s whi ch
did not mgrate are renoved fromthe upper chanber hy scraping with a

cotton swapf %ﬁﬁwelwﬁélcn@wh@%@%e thioks (eaeﬁ%le%ﬁaﬂq%mﬂ aevlations fisuldle and count ed
under a hi %imﬁﬁé!\@ etcg Iﬁ!hg &é%@é(af (fl\%téiq;r nm fﬂ&tl%ﬁ%ﬁl %Mmﬁﬁvnqg tﬁcel I's
mgrated. 45 28 Nar 007 WO 20041 063213 PCTI US20031037895 4. 4. 2

Bi ol ogi cal skillebartigsn am ﬂwthqdfatsf oxalizing §wihidey tordoxided (etgy, NofBQehdetorstyidérs as ECs

t j Il's to invad
i oughya. FelebatoParealigk: BB P aBdbAlon® o FROERSI PR an  assay known as

a Matrigel (r) invasion assay system has been described in detail in the art

5 (Kleinman et at, Biochemstry 1986, 25: 312-318; Parish et at, 1992, Int.
J Cancer 52:378-383). Mt ri @é@ﬂ?—&%ﬁ%ﬂgﬁﬁiﬂf@% asenment nenbrane

cont ai ni ng typeThdée of il AGR bt WiRlNipPieBiate RN Fedhvisdl dhatievips Qésﬁy)gﬁs)éﬁﬁﬁ& such as
perl ecan, which bind to and |ocalize bFG-, vitronectin as well as

transf or m A§28EBEiNs 2rhdy of thesopramdsyt thy P’é’R‘itwagés-Wﬁ‘éhefﬁlFlﬁffﬁlh’éﬁ@hveact i vat or

(UPA), 151 SSHfer R0 ﬁﬂeﬁ]ﬁﬁf activator (tPA) and the serpin known as 10
pl asm rllogen aé?}avat 01? In |E’itor type I (PAI-1) (Chanbers et at, Canc. Res.

1995,

4.4.1 Assay for endothelial cell migration

For endothelial cell (EC) migration, transwells are coated with type I collagen (50
pg/mL) by adding 200 pl. of the collagen solution per transwell, then incubating overnight
20  at37°C. The transwells are assembled i a 24-well plate and a chemoattractant (e.g.,
FGF-2) is added to the bottom chamber in a total volume of (.8 mL media. ECs, such as
human umbilical vein endothelial cells (HUVEC), which have been detached from
monolayer culture using trypsin, are diluted to a final concentration of about 10° cells/mL
with serum-free media and 0.2 mL of this cell suspension is added to the upper chamber of
25  each transwell. Inhibitors to be tested may be added to both the upper and lower chambers
and the migration is allowed to proceed for 5 hrs in a humidified atmosphere at 37°C. The
transwells are removed 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

30  number of cells migrated.
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55:1578-1585). It is accepted in the art that results obtained i ARStYipEch2087y
for conpounds which target extracellular receptaors or enzymes are .,
predictive of the efficacy of these conpounds in vivo (Rabbani et at, Int.
J. Cand¥® 20099832153: 840- 845). Such assays enpl oy transwelliusoesssesosul t ure
inserts. Invasive cells are defined as 15 cells which are able to traverse”
through the Matrigel (r) and upper aspect of a polycarbonate nenbrane and
adhere to the bottom of the nmenbrane. Transwells (Costar) containing

pol ycar bonat e nenbranes (8.0 mpore size) are coated with Matrigel (r)

(Col | aborati ve Reseamh) Bivibsicit Axsy beantidnlakivdAcdvigi erile PBS to a final -~
concentration of 75 gl/rrL (60_ gL of diluted trlgel(r) per insert), and
pl aced in thdhGabiliy ofcells spah aRBES o Bmer Cel‘t’]?éeéﬁ YEMEROHAE dried over ni ght

in a bi ghRfoaa) ce‘iﬁft@wa@eatmdagﬁ a rééaﬁauﬁ@@wsrea;esﬂnpmqé EMQ%%/E@)MAMM DVEM

containing antibiotics for 1 hour on a shaker table. I's renpved
f r om eaaksay lnewn aSwaaBWBK%tnvmommaﬁsﬁtmh@fbeﬁn@ﬂbmbe@/ﬂl@@ﬂamthplartot ics is

adde a su unds t he outside
of t%e 3‘5&&&%&-“% f "" %@géﬁ% 39#: Ee%tﬁﬂ%ﬁﬁf}ab %?Mobgt“? &4 ooL), human

G u- pl asu@izneges). (I\'z'iatﬁgélm.l); aramdstm%d daypmientunbinbAns comailbigttgRiled are added to
the top, jnside of thetr%ﬁwell ("upper chanber") The. cells which are to

be test é‘ﬂ{ lagen, lamipin hepayansulials prefeoly aé%F i 35 PBT‘@/EWP&WN"BPW%%“ then added
to the tygRis@re Qltmneéthleastv@@lrh%"iﬁlngfoﬁhné gt d R faGONE BTG 1D 119§(e- , 000

cells/mL. The +ti'nal volune of the upper chanber is ad] uste 0 L. The
asser r f plasohirpigen ectivator (), maa@mﬂziammogwsachwmdﬂa%a@@mmelmshmsf or 72

hour s, ter incu atlon the, cell h n si ng

D f fQui EaST“’(Oée%?ﬁswatgf glhﬂ))ltor Hae 1?‘2Agpg elrﬁ)eg af (ga'fc g iggréglped using a
cotton s&\mb7805833nmeadclaﬁewmegﬁlﬂ(art)resanﬂot&myie@ﬁnlthﬁ adhlydbr dingonels | nvade

t hrough th (&%menbrane The nenbranes are detached fromthe transwell using

an X- act"dugh gt exigceilayeeceplos s pnzypss A0 RIedIs §va of theefigeanef4he587395 nount ed

on sl i degmpshdiy /PRVSBUBbAL ks AN COVCHcS} 1995, 63:1kQD-ga9pnt ed under a _
hi gh- powered (400x) field. An average of the cells invaded is deternined

from 5 10 fi Srelsassognmptpydranswell Besvequlaye ws#wnﬁaclwmvwells pitgidpfmegas

conc vity
Endot hel ?g %C‘] ?re%bgéot? t%i%%ptﬁﬁf gﬁﬁﬂr?aq%aﬁ% &Fppcfe% 59% ﬁfg ?%%Eéel S

( HWEC) membrimeread adhere tvths bottam obihed atemetirarm. 'Eranhsha&ll@ Eﬂ%&'zﬁ‘) contuiiig can be

DT e ed B Bﬁq‘%‘%&]ﬁﬁgﬁgﬁs o Boresize) ke dbated With Matrfzolts (Cotlaborative O 2 * 10

Research), which has been diluted in sterile PBS to a final concentration of 75 pg/mL (60

pL of diluted Matrigel® per insert), and placed in the wells of a 24-well plate. The

20 membranes are dried overnight in a biological safety cabinet, then rehydrated by adding 100
pL of DMEM containing antibiotics for 1 hour on a shaker table. The DMEM is removed
from each insert by aspiration and 0.8 mL of DMEM/10 % FBS/antibiotics is added to each
well of the 24-well plate such that it surrounds the outside of the transwell (“lower
chamber”). Fresh DMEM/ antibiotics (100pL), human Glu-plasminogen (5 pg/mL), and

25  any inhibitors to be tested are added to the top, inside of the transwell (“upper chamber™).
The cells which are to be tested are trypsinized and resuspended in DMEM/antibiotics, then
added to the top chamber 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 assemnibled plate is then
incubated in a humid 5% CO, atmosphere for 72 hours. After incubation, the cells are fixed

30  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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phosphate buffered saline (PBS) in a 1:1 (v/v) ratio. Thronbin |2§Dél35céld20(0g
units/mL final 10 concentration) and the mxture ig-imrediately transferred

to a 2 e (0.5 nL per well). The fibrin gel Qformand
t hen V@%M’g{ﬂn GF are added to the wells (each at 5 ng}@lﬁg‘@l Rar B

concentration) along with the test conpound. The cells are incubated at 37C
in 5%0C2 for 4 days at which tinme the cells in each well are counted and
classified as either rounded, elongated with no branches, elongated with
one branch, or elongated with 15 2 or nore branches. Results are expr essed
as the amuakgé omﬁhdﬁs d$nhg E@'@Tpunﬁeinﬂwf'@rsheaéhﬁn qounied nodea pihigh-iverdnpound.

founde. S1ORDPT AR RERET e B A AHEDS PoleBRingh FBh0s 16 Btk BFA oy 1

recogni Z@ﬂ)t‘ﬂeﬂlas{a{’lﬁnﬂf(ﬁ] otfﬁﬂiﬂﬁtopbeﬂbeﬁ&am. of angi ogenic (or anti-angi ogenic)
efficacy in vivo (Mn et al., Cancer Res. 1996, 56: 2428-2433). 20 In an
al ternate assay, endothelial cell tube formation is observed when

endothelial cells are cultured on Matrigel(r) (Schnaper et al., J. Cell.

Physi gl . 1995, 165: 19431 1Blpe-FoAaMidieAssdlvs 6£AhG-AnbispehRU GREYS/ Wel |) are
transferred onto Matrlﬂel(r) coated 24-wel| plates and tube formation is

quant it at ed aFrdathedigl gsfls foy xampis, BP%‘a&P@btl’é%]t‘é’éP offotghalisglls GRAEG tdmer at
the same mngrf Q&]lzﬁ@ﬁ ﬁl;gla'l alus H{M‘?E@)’wﬂfch\é ngb’%g%rkm Sy thereafter.

Tube formati o can a e stl ted by ad angl ogeni ¢ grow h
factors s:ummemlle@nmed\dEé‘ﬁ'pm(eb\)mhcdl Fff2er Hﬁmléﬁ/mbnviﬁtﬁbnﬂogm (ﬁglgra@em s (e.g.,

PMA) or o i nat t.he f shi ng, t.o. be t heory,
this assg)glgsﬁga %ﬁ‘gﬁ%ﬁ‘gﬁa @é) 3 Bjel &)mg"gﬁ i ng0 mt‘ﬁ%‘gdéaﬁg%%‘gﬂng%a IIs a
partigul abndeymoﬁj arﬁ&ﬁ@ﬂiﬁﬂﬁreﬁ&?ﬁﬂﬁh@diﬁﬁlynﬁmeﬂeytedhﬂ Taywen placa‘(om&hL pet whi ch
m'grating fereptiatin dot hel i al | s, .m ght ecte to first
30 encou Yeil? crflt%i’d'(ﬁe B3 O‘f’?)‘gi?oflrf}ﬁﬂa? ‘le@g fea g‘éetdrt onent s
found i n (dahki 98/l )final @RdertAtBASARI W itHBIEREA RESpbihdS The LelRlardih@lbaRkYt i €
products t hereof mag al so be stimulatory for endot helial cell tube

f or mat i orfit WHICAR SHelidesfor hraysms diichctang theralit @repch well pe cpped wdgéﬂsmﬁadr 28

desor i bed- piFbrAnaktl Aot Wl no DOk dofine 0 BRAER S ABHS bR 0T ot
at, Phar e mo‘fhlmanchksa HesulhDart Exprestyl as me&vdxagéeﬁﬁgﬁffefant weltshfobé¢ach on of

Prolif t bi | f. 1 fth t inhibit th
or ol i { or apranioneEe Gyt gRrinl fARBERAS Sont B VBB el o -

col | agen ré@sih aithed younded & efbmh @ndiffeientiied Witk &. 010 drlieranch). This assay is
recognized 1 the art to be predictive of angiogenic (or anti-angiogenic) efficacy in vivo
(Min et al., Cancer Res. 1996, 56: 2428-2433).

20 In an alternate assay, endothelial cell tube formation is observed when endothelial
cells are cultured on Matrigel® (Schnaper et al., J. Cell. Physiol. 1995, 165:107-118).
Endothelial cells (1 x 10% cells/well) are transferred onto Matrigel®-coated 24-well plates
and tube formation is quantitated after 48 hrs. Inhibitors are tested by adding them either at
the same time as the endothelial cells or at various time points thereafter. Tube formation

25  canalso be stimulated by adding (a) angiogenic growth factors such as bFGF or VEGF, (b)
differentiation stimulating agents (e.g., PMA) or (¢) a combination of these.

While not wishing to be bound by theory, this assay models angiogenesis by
presenting to the endothelial cells a particular type of basement mer;lbrane, namely the layer
of matrix which migrating and differentiating endothelial cells might be expected to first

30 encounter. In addition to bound growth factors, the matrix components found in Matrigel®
(and in basement membranes in sifu) 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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plate (0.1-1 ng/mL in PBS, 0.1 nlL, per well for 30 ninutes at robfarch2007
tenperature). After - washing the plate (3x w PBS), 3-6,000 cells are plated
per well and allowed to attach for 4 hrs (37 C'5% CO2 3 i n_Endot hel i al .
G owt K2 &0HPEEM O onetics) or ML99 nedia 10 cont aiHfiHESWOXIFEFBS. The .
medi a and any unattached cells are renoved at the end of 4 hrs and fresh
medi a containing bFG- (1-10 ng/nm.) or VEGF (1-10 ng/nmlL) is added to each
wel | . Conpounds to be tested are added last and the plate is allowed to

i ncubate (37 C/ 5% C02) for 24-48 hrs. MIS (Pronega) is added to each well .
and al | omenigiogﬁnbsisuiodele)rfﬁwimxﬂylieécﬂheé (Blodthe abbBior/hanBiopits. AGOARY0,whi ch is

proportio LS t EAS U to 15 determ ne the

di fferencZ@% %&M%??‘}%g f’pﬂb 4‘\/\2@% @%E’tl}}g‘ﬁﬁ\%@? ‘s and those containing test
conpounds. A simlar assay systemcan be set up with cultured adherent tunor
cells. However, coll agen may be omtted. in thls format. Tunor cells (e.qg.,

3, 000- 10, 000/ wel | ) are plét-dd Assaysdon lnbition of Byolifexation, er nj ght . Serum free.
medi ung i s thenTﬁQQ&fiR&qtﬁJ& hﬁ(ﬁ’oftlﬁriﬁlzeﬁtlftﬁltS%Hl&tﬁ‘lE%tcﬁﬁerﬁtYM ?.ﬁ for- 24
hrs. Medi um cont al ni 10% F Slsthena ded to each well to stinu

proliferab¢ dﬁenﬂoﬁ@mwﬁﬁswelbfdmatt é‘“Sfpeblcqihgem(miafmdeﬂuaedn tcsmthofweﬂlhef thel | s.
AfLer 24 Bl T Pylmi B o Purt 16 BLALE 3808 e B PkntieuslPoh and, read as

descri bed? says o oXi Cl e an fative and
cyt ot oxi c wathieg the pméte (BNPPBRY S -0H00tdalts araplatet |peﬂwalnyn&rﬂlo“ﬁétﬁtmbmﬁﬂ 4 1as

various c t vpes nor. cel |l s, oblas and macr ophages.
This is egjeo(g/é? #Wﬂ’ﬂ?ﬁ%@rﬁ &Mﬁﬂf“'&‘ (Eg%&]?f&t‘f) ) grd %}’R}%(ﬂ?i on whi ch has
been j@onLygaheg ¢ R2% KBS ARG dILariing Liatasel c8lfs Ae faativel hahaeidfi£ner a
toxin. For exanple, a conj %quate of one of the conpounds of the invention

wi t h Bol téﬁ*ﬁifﬂ@ﬁhﬂé‘?dlﬁ eeraping RROE 1-A@ 8e/8d.) B@@Gfd&lﬂaﬂé@)\ﬂﬁ @cideigqcpachmﬂlld be(\ ‘
expect ed F:% BldIth b{a'ﬂ%tepafélajdt]&f Et'aﬁﬂ‘thggla‘r‘e% Lo %Sﬂ{)i?c%bﬁg ?ﬁ’ )b' ndi ng
oI i er atl

S|te/recepto most y by in u0|ng popt osi s
effects VadMet3des ekﬂﬁo(tf’ecdn@g)als addeditopash wellahd abbowekdso imrubate &dmelnd hrshel i al

[ 1 b ch 2007 \WO..2004/ 063213 . PCT1US2003/ 037895
o ot T EEREmEr T S8uf WilRh & e aR Mg RER R BT R her henaa Ko

fi br ob$ aststermiiny theaﬂffkmﬂfe@hi}frelifafdtl\ziﬁbﬁﬁ/eeﬁl}ti)ﬁtr@lm&lseﬁ(ﬂ gobScoRitiny et | n the
normal cells nmay represent non-specific toxicity of the conjugate. A
typi cal aS¥BPOUNISH d i nvol ve plating cells at a density of 5-10,000 cells per

well in A similar assay system can be set up with cultured adherent tumor cells. However, collagen
may be omitted in this format. Tumor cells (e.g., 3,000-10,000/well) are plated and allowed
to attach overnight. Serum free medium is then added to the wells,, and the celis are
20  synchronized for 24 hrs. Medium containing 10% FBS is then added to each well to stimulate
proliferation. Compounds to be tested are included in some of the wells. After 24 hrs, MTS 1s
added to the plate and the assay developed and read as described above.

4.4.5 Assays of Cytotoxicity

25 The anti-proliferative and cytotoxic effects of compounds of the invention may be
determined for various cell types including tumor cells, ECs, fibroblasts and macrophages.
This is especially useful when testing a compound of the invention which has been
conjugated to a therapeutic moiety such as a radiotherapeutic or a tgxin. For example, a
conjugate of one of the compounds of the invention with Bolton-Hunter reagent which has

30  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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5 a 96-well plate. The conpound to be tested is added at a concentréitrfon I

Ox the 1C50 neasured in a binding assay (this will.. vary depending on the
conj ugaf@20aNeksaid owed to incubate with the cells forP(?g Jdosh$ses The cell's
are washed 3X wth nedia, then fresh nedia containing Eﬂeafhymf’@??le (1
pC/m) is added to the cells and they are allowed to incubate at 37Cin 5%
CO2 for 24 and 48 hours. Cells are lysed at the various tine points 10 using
1 M NaOH and counts per well determined using a [|l-counter. Proliferation

may be nmeasured non-radioactivel v using MIS reagent Qqr nt(r) to
measur e t GUEEYMEERRGES HW&CP?GH{:%P%E%I 8‘5'8)?? gyl é‘é‘g%&fgm(lﬂé.’é’%%éﬁsg ‘%‘?—?? | lysis),
a Pronmega a9f-paailferatiyé et crdteid offdsistobsesved 12 the nbimal téIREayi Sprédehelence of
anti-proliferative activity, induction of apoptosis may be nmeasured using
Tunor TACS "eespesfieloxiclts ofithg cenivgdépase- 3 Activity The ability of the
conpounds of thel | ; {eSciRf FEC t.er m ned
by measuri ng ag}_ W%ﬁ?%ﬁd@%%ggggggﬂ%&%ggLt%Sdgg?l §§§S°§°§g}% )f';]tll nr"'icé:gl liased to
coat a5 PhOB-wtlhpletearithe Sarhp&HinEGsbedtesiedsie edited at mcdEGMteaton dxthafCs0% FBS. After

24 hours (at 20.37C in5% C02).1he,nedi.umi.s repl aced EGM cong ai ni ng 2%
Fes, 10 r ramrenaareafiae o b o B hhite b B et -SSR @ Ny Ceot e
after 6 haudubateGaitt thk yalRtfes3 ophigp@s. eTheicollsldfe wikliell ON valitnedis ayedrdssi Ng the
EnzChek(r) Caspase-3 Assay Kit #1 (Ml ecul ar Probes) according to the

manuf act ureha sepaipins { Htymidne () peiml) sqddedito thereils grdibey are pliensed tphe

pr ot ocol i tdo i i 0 [ et at,
RS s g e R D e L G S S L P
gi ns) I&r e wingsht Mt aQld dndicrointspet Welt determirie}l usiogp Bi-smdteof Pblliftraioanay teFGF ( 150

nM,, and the conpounds to be test are i antgd into tiny jncisions nade
' ho- corMEuiPd B RS GHTEIA L FoABd o SBRELY Rabsirdr Fshepbfombeocesced
at 5 and FodaystAlidi§lasiafPinabiing @Al 1y63), 8 @¥onfoga 3B WHRI cSrolxeitydnas Lt iized and
infused with a dye Such as colloidal carbon to stain the vessels. The 49 28

Mar ch 200 7herg@s oudaco efamipradrr s gnb 89D ppaitesisanay heneenseiethani zed,
t he corneas; i'fél%go i in, and the corneas flattened and photographed
%ng eg rfhic (b%ﬁ%y%c ul

to assess t ree of ne ari zati on. Neovessels may be quantitated by
i magi ng the total vessel area or length or sinply by counting vessels.

4.4.6 Caspase-3 Activity

The ability of the compounds of the invention to promote apoptosis of EC’s may be
determined by measuring activation of caspase-3. Type I collagen (gelatin) is used to coat a
P100 plate and 5x10° ECs are seeded in EGM containing 10% FBS. After 24 hours (at
20  37°C in5% CO;) the medium is replaced by EGM containing 2% FBS, 10 ng/ml bFGF and
the desired test compound. The cells are harvested after 6 hours, cell lysates prepared in 1%
) Triton and assayed using the EnzChek®Caspase-3 Assay Kit #1 (Molecular Probes)

according to the manufactures’ instructions.

25 4.4.7. Corneal Angiocenesis Model

The protocol used is essentially 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 1nto tiny incisions made in the comea 1.0-1.5 mm from the limbus.
30 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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5 4.4.8 Matripel (r) Plug Assay This assay is perforned essenti al %%/Ma‘{lsfm 2007
described by Passaniti et al., 1992, Lab Invest.: 67:519-528. Ice-cold "~

Mat ri 500 AL) (Col | aborative Bi onedi cal '
Bedf 088%)9%&?@% xed with heparin (e.g., 50 Ag/m), r!;&?‘q‘ggé"&’“w %00 ng/m)
and the conmpound to be tested. In sone assays, bFGF may be substituted w th
tunor cells as the 10 angi ogenic stimulus. The Matrigel (r) mxture is

i njected subcutaneously into 4-8 week-old athymc nude mce at sites near
the abdominal mdline, preferably 3 injections_ per se. The injected -
Matri gel (ap)mﬁlwﬁﬁle&mﬁb%@m the gPPR$ fg@fi withfoaptliny and iﬂteec§naﬁaé fatense nn% uc h t hat
each ani i

negative ﬂgg!ngr E@S‘yﬁ%ﬂ(@ . lo{ele\(,?]p ? nezgg(?}?nﬁé%%gsegéa%:ﬁe ﬁaﬁtl& I nc des the
conpound lmeglngtlieetmle'dSSﬁkmea ardergftli et&uno}ywoangng)g@sﬁdsl s, e.g., (FG-2 +
heparin + conpound). All treatnents are preferably run in triplicate.

Ani mal s are sacrificed by cervical dislocation at about 7 days post
injection or another tine that nmaybe optimal for observing angi ogenesis.’
The nuse skin is detached :amntha_ga@dnnﬁmmm dline, and the Matrige](r)

pl ugs are recqyered and ca ned | e Les | ugs are

t hen di spersegw\(‘fsﬁss\%lsé’fﬁr %&@}%é%zfag%éw 6121’%%2'66?8’5 n ( Hb)
level s arg-qietsek. mca%shmatﬂge@r@gklsoo ﬁw@tatabefauc@%me&m Q’hﬂﬁ@ts fhEOom Si gma)
according to the manufacturers' “instructions. The anpunt of Nb in the plug

is an i rthchdtMmalasux@ voth lzapgiin ene50 pg/ad), FGH-2{4.2c4@0 ngiml)aamium of bl ood

in the sam dit al tivel anl b ected prior
to sacrif{ t?lbfé{a% ‘i #ﬁsog'ﬁ?fsé’ys tb?%@'r %{W %@h{%{% % B gh

mol ecp ar.mgaaggm stitekis! ahe MANERI® nikGir€RMmpjsgad adacataaémfswafmb %@k-oﬂzhe amynt
of fluorescence in the disperse determned fluorinetrically, also"

d
serves a<thymHeaudsmiceit Sﬁﬁdﬁﬁb‘@ﬁé@‘ﬂ%‘npﬁ 1pidHng, |pieferablyat HGSHODs Bes MANBe-ant i - CD31
(CD31 i srheRhigdisd MhrigO@YLRRY é AalpAfd Lolﬁcgeﬁsnnj&neylsﬁ&tur@cmsefﬁﬁﬁ%a)t iy al so

be used to confirm neovessel formation and m crovessel density in the
pl ugs. 30mima] rgeigks apositive consenl phust(Bich avFfibr hrdiep@in)) a neggtive eordwl plugssay Thi s

Ree. 1004, yPATEsFRRS Ml ROk R SRES NORRmDOROBUER BleaRty e B GECT o

t unorisceldngiog&@sid . gNHFGR-220Rparit® @ﬁ@)ﬁﬁﬂﬁB M&r&fﬁ]ﬁkhﬁﬁ&(}ﬁéféﬁ%&@ﬁmpﬂl us
i nhi bi tors splace onto t eCAMof ay old chick enbr o.and the CAM
bboerveq faica g Rl SR stectrofi i Service BrlOoaon AL SRt ] BYS BOVE I RRSY & | s

quantit atzﬂdth@b’nme that may be optunal for observing angiogenesis. The mouse skin is detached

along the abdominal midline, and the Matrigel® plugs are recovered and scanned
immediately at high resolution. Plugs are then dispersed in water and incubated at 37°C

20 overnight. Hemoglobin (Hb) levels are determined using Drabkin’s solution (e.g., obtained
from Sigma) according to the manufacturers’ instructions. The amount of Hb in the plug is
an indirect measure of angiogenesis as it reflects the amount of blood in the sample. In
addition, or alternatively, animals may be injected prior to sacrifice with a 0.1 ml buffer
(preferably PBS) containing a high molecular weight dextran to which is conjugated a

25  fluorophore. The amount of fluorescence in the dispersed plug, determined fluonmetncally,
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.

30 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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determ ning the percentage of squares in the nesh which contai n2§|“6‘85°
vessels. 5 4.4.10 In Vivo Assessnent of Agiogenesis=tnhibition and
Anti-Tu ffects Using the Matrigel (r) Plug Assay wt s In
this asgig)yz Yo cel | s, for exanple 1-5 x 106 cells ofP%'l%iO{@Rn s lung
carcinoma or the rat prostate cell line MatLyLu, are m xed with Mtrigel (r)
and then injected into the flank of a nouse follow ng the protocol

described in Sec. B., above. A mass of 10 tunor cells and a powerful
angi ogeni ¢ response_can be observed in the plugs after about 5 to 7 days.

The anti - tRisrophibiers lacedangp S of @pifodpyatld 8h1€'6ﬁ1§‘89’ﬂcﬁﬂfiﬁhf'd¥1AMct ual tunor
envi I ONMefos il A3 SV AALE yflinchtinl i Gnlphe | Andilicenelibg P/‘rm,?tg(?g‘,rrent i s
then made of  fumpr wei ght, Hb levels or fluorestence

dext r an- f | detmmpiuey the pmqnl;&gapésqum]eem@d mqghmdnchtcwnsaacblpbd E&);cls To measure Hb
or fluorescence, the plugs are first honpgenize with a 15 tissue

honogeni zer. 4.4.11 Xenograft Mdel of Subcutaneous (s.c.) Tunmor G owm h Nude
m ce are inoculated with MDA-MB-231 cells (human breast carcinoma) and
Matriges (r)4.4.10 >1nWﬁ)A;ﬁbdsﬁnenmm@itéenasmInhnhnttohemrdl@ﬁﬁ-TfulrxmiIEffefctstImen@nl mal s.
The tunors are 20 staged tgQ .8 and then L Gatmen ﬁ/\nth a test
conposition is initiated ( Lialstd ASRANY Tunor vol unes are

obt ai ned everyIﬂﬁ‘]ﬁ@&ss@aﬁ:nfbﬂdellshﬁ)reﬁdihﬂB'lSS ﬂﬂ@“o‘éﬂ@bfﬂhbgﬁﬂ Iafisin? weeks of
treatment. The tunors are excised i paraffin enbed

ed.
Hi st ol ogi cafciaea erdbrsratirosize C%lhh%ﬁbéafafy Uafr‘rarrry%@cbww Matagrd®mnd then injected
anti-CD31,; r el of
Met ast asi s %#Ielgé?)nr%)g?%g %@ﬂ? %ﬁ@ﬂk#gﬂ&g?@gﬁgée%g%%%ﬁgg &Hasﬁ@%i tion of
| ate mkd astumer sellasnchgpovmnfuémmwgemntmommaa%@bsmmehe glaznticeybat Sat |
ate netastasis invol ves

P Nat | d...Sci USA 93, 90 502
The st oos. 1877 G95 VTRatii shd 3 6-atilene iR of f oo Bagi i i 8 siub ™ Oy et on

seedi ng, pemvirbfaémcaroie cvbldatad by GgRIAGRY 18 in this phug, Mmﬁm‘meﬁt i€ &efiinaderaf cel | s

(PC-3) transfecte orter ref erab the reen fl uorescent
protein (CEPPL Wslﬁgtngk%e@r?f Brpsce b%ﬂﬁ%@éi@ 89?"@ upattgBIegiEhe, but
as an al t epfitd ¥Rrifbd) NTe BN BPePHhdIsdeh&, MR %6 N haiPRARE ¢t a

acetyl -transferase (CAT), luciferase or LacZ, are inoculated i nto nude nice.

Thi s aﬂﬁ)r ofisspe homogenizer.

4.4.11 Xenograft Model of Subcutaneous (s.c.) Tumor Growth

Nude mice are inoculated with MDA-MB-231 cells (human breast caicinoma) and
Matrigel® (1 x 10° cells in 0.2mL) s.c. in the right flank of the animals. The tumors are
20 staged to 200 mm® and then treatment with a test composition is initiated
(100pg/animal/day given q.d. IP). Tumor volumes are obtained every other day and the
animals are sacrificed after 2 weeks of treatment. The tumors are excised, weighed and
paraffin embedded. Histological sections of the tumors are analyzed by H and E,
anti-CD31, Ki-67, TUNEL, and CD68 staining.

25
4.4.12 Xenograft Model of Metastasis

The compounds of the invention are also tested for inhibition of late metastasis using
an expenmental metastasis model (Crowley ef al., Proc. Natl. Acad. Sci. USA 1993, 90
5021-5025). Late metastasis involves the steps of attachment and extravasation of tumor
30 cells, local invasion, seeding, proliferation and angiogenesis. Human prostatic carcinoma
cells (PC-3) transfected with a reporter gene, preferably the green fluorescent protein (GFP)
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permts utilization of either of these markers (fluorescence det ec%/llacr)% o?

GFP or histochemi cal colorinetric detection of enzymatic activity) to
follow the fate of these cells. 5 Cells are injected, preferably iv, and
met ast WOKHOHAeREI i ed after about 14 days, particul ar ISCT/URPHBBAINgs but
also in regional |ynph nodes, fenurs and brain. This m mcs the organ
tropismof naturally occurring netastases in human prostate cancer. For
exanple, GFP-expressing PC-3 cells (1 x 106 cells per nouse) are injected
ivinto the tail veins of nude (nu/nu) mce. Aninals are treated with a

t est conpgsiet batrasat alt@Oathaniithed fete pngidingrthd éizgmek chlRam@iengbk et ast ati ¢

cells and foci, are vi j zed. and quantitated by.f| uoyescenge mcroscopy or
Toht i crsDodpRetmts KRR RLERYE orE 4 Mgy i Mo date "icenhisars « ot ve
col ori met pérgigatidivativh dfeRhdef GetaRh®keds ¢dedrescéncd ddidetion i iGpiptor on  of .

Spont aneous Metastasis.In Vivo by PHSCN and Functignal 15 Derivatives The

rat syngehigioshgpisalolerimetds detgction of enmymalisaqiuity e follopgthe fiteefdhese seller cel | s
(Xi ng ¢t ; At : : , npl e, -
bout 5060 b Sierigh phARREY i il meRla AR s Eh AR B nat AT hacs
of f emal einfthe hergs buttaso inAegionné hinphenodés, fanousdrdtbran, This bdmitayheAlrgam osnoti ¢

m ni - punp, i S 1 npl ant i ntraperitoneal 20 to .di spen t he test conpound.
The compoliliPetaratgD iirRE Bt RS g i RE For tplde 111 toreq and
pl aced i nGFRe:xptaRiipg Mo-1 @lle¢hk@U&ells pe ntase afaibected ivalaputhe Gil veinkof day .
Control animals receive vehicle (PBS) alone or a vehicle control peptide in
the ni ni ptgs. (reppl miges Advimals 3ee trqafed ajthay te{ soraposifiop at 400ngfanirppd/daygiven  eat ed
with e i 01, 8oL t ions in the
o 2o BFC FETRR e Sk Bl R Thot o Bl pu A LB REHEL D0 e,

| ungs, | i magrpsdopd neligldmiciogenplic netdgdsmistryionby gtmtingthe dissic aed guanfiptivy nmay be
observed. Histo] ogical .and imtTalsépolhli) tochem cal anal ysis reveal increased
necr osi s ?118“2’16 1t 4 OJE‘bep‘l%% S8°%unmors in treated ani nals. Large-necrotic
areas are seen in tunor regions |acking neovascul arization. Human or rabbit
PHSCN and their derivatives to which 1311 is conjugated (either 1 or 2 1

rLors 2o LT RS kg S A ™

CTTraTt 19 LAYZ Urne Ilj UUML o U

pol ypgptides I n contrast, treatnent wpsiewey ol peptides fails to cause a
significant change in tunor size or metastasis 52 28 March 2007 WO
2004/ 063213 PCIh¢ sz syenay Bopgst cancer system employs Mat BII rat breast cancer cells

(Xing et al., Int. J. Cancer 1996, 67:423-429). Tumor cells, for example, about 10°

suspended in 0.1 mL PBS, are inoculated into the mammary fat pads of female Fisher rats.
At the time of inoculation, a 14-day Alza osmotic mini-pump is implanted intraperitoneally

20  to dispense the test compound. The compound is dissolved in PBS (e.g., 200 mM stock),
sterile filtered and placed in the minipump to achieve a release rate of about 4 mg/kg/day.
Control animals receive vehicle (PBS) alone or a vehicle control peptide in the minipump.
Animals are sacrificed at about day 14. In the rats treated with the compounds of the
present invention, significant reductions in the size of the primary tumor and in the number

25  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

30  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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4.4.14. 3LL Lew s Lung Carcinoma: Primary Tunmor G owh This turmSlYllane arose

spont aneously as carcinoma of the lung in a C57BU6 mouse (Malave et al., J.
1979, 62:83-88). It is propagat ed b HAGS in. C57BL/6
m ce by&gr}@“ﬁ eous (sc) inoculation and is tested i nxjsem a Z“g”'é’irli’é. C

C57BL/6 x 5 DBA/2 F, mice or in allogeneic C3H mce. Typically six animals
per group for subcut aneously (sc) inplant, or ten for intramuscular (im

i npl ant are used. Tunor may be inplanted sr as a 2-4 mmfragnment, or imor
sc as an i nocul um of suspended ceI | s of x 106-cel |l s. Treat nent
begi ns 24 hour &-4af L Sk DoAY A JAHRAL Bt of specified size

(usual l'y appr O%MIﬁdrmréqgangﬁorﬁ%oQﬁy E)ﬁéaQéﬁl@rqa ofmﬂ@ llI Sut) a@@ﬁﬁ%%ﬂsé 10

adm nistered ip daily for 11 days Animals are fol by wei ghi ng,
pal pat i on,(Mate pedsdriértdrtanst Inst Ad79. 9 83+ SSTybuwppagatm‘rbor passaghin i n unt reat ed

control r %ﬁ lLfﬁannSce 89 s%%?gigcgﬁ Ec? 1ndc ahgﬁ) g{tﬂ ﬁlttés?era rﬁgﬂo 261516(!)19 gggBIr 6Typ| cal

medi an surviv positive con or  exanpl e
cycl oplos diaAaRdE ndte &Gn myigegéw lﬁj3ébmtoen Typicalthagix am:rda;y;mr groiqi fdrS used Resul ts

co ted 15, i ncl d ni nal e, tunor r al
e e Santretteh CORBPRRLAT oo Rl R D BBl i niea, ThE Ereht o b

tested in inpanEHkd as—;dmemﬁﬁsgmsm Br n 35503 lan RSN SO seRldd R abBiti Mar Y

G owth and tastasis Mbdel This assay is well known in the art (Corelik et
al ., J. Nt>-Px1€apls. Trrgtment begins 2Hheys afegamplagher icdelaygdungta @mor ofkec.

Resu' ts C%P@cﬁaéﬁ%?ze (&s%?ﬁy a}gpﬁe\l)é%afe&y d(ﬁlﬂﬁ?(}/aﬁ]g%e p% ated! 8&'5%%%8 2 12- 32

(1982); ge et Canc 982, Hi | gard et
at, Bri0 J. ad@amsiacdm?lyf@ﬂlmy%) Test mice are mal e C57BU6 ni ce, 2-3

mmths ol d, .Fol ntra-f ad | aptation, Lhis tunor

e Stuces i eRubfith &Ly Thnh piABh PR e TR o 1 he
tunmor, theupbi wEpht ik umatea&oﬁuelrrb&pﬁntslonrmyastaﬁén 16h @bdudation iB50D-2F08imgl | r St be
exci sed bef ore st(gd% of. t he rret s‘{aﬁ? hase ésee al so Uiijr Pat ent No

5, 639, 725) [ YP&ahgrdia %‘FY‘V%'J%’H QP@B&? ol amraypshdot FABP

treating rdyBepkbshhiiMde Ati2DSHEKWidjbetiod pePAAt drtdhy 1l -19 i3Téell RBStY técﬁ are
washed 3 tlymeg V?Aﬁth PeBS 1?3 %wll) angésudgtpendgd |nl PBS. Vi abf?rlﬁitﬁjy of the

3LL cell s iprlagramenn ailmatlmeghhéympss%ﬁenwwg@bwwesm@g%oq penfemghan 30 bl ue
dye excl usﬂlgrg tlyhcqghtg, thy@{coﬂﬁosﬁloggﬁdﬁlé'ge tes élril‘g@mﬁlﬂscﬂ)gg 8{ in 0.05 m

PBS are injected subCutaneously, elt I'n e dorsal region-or into one
hind foot pad of C57BL/ 6 mce Visible tum)rs appear after 3-4 days after

dorsal sc inj eCtJ 25 giLllgeww uno CaI'rc]ief\logl%l./ P(lj';maSr% Growth and Metastasis Model
This assay is well known in the art (Gorelik et al., J. Nat’l. Canc. Inst. 1980,
20 65:1257-1264; Gorelik ef al., Rec. Results Canc. Res. 1980, 75:20-28; Isakov et al.,
Invasion Metas. 2:12-32 (1982); Talmadge et al., J. Nat’l. Canc. Inst. 1982, 69:975-980;
Hilgard et al., Br. J. Cancer 1977, 35:78-86). Test mice are male C57BL/6 mice, 2-3

months old. Following sc, im, or intra-footpad implantation, this tumor produces
metastases, preferentially in the lungs. With some lines of the tumor, the primary tumor
25  exerts anti-metastatic effects and must first be excised before study of the metastatic phase
(see also U.S. Patent No. 5,639,725).
Single-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 (pHl 7.4) and suspended in
PBS. Viability of the 3LL cells prepared in this way is generally about 95-99% (by trypan
30  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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di aneters of established tunors are neasured by.caliper every two days...The
treatnent is given as'one to five doses of peptide or derivative, per week.
In andYNeroeBidi nent, the peptide is delivered by oshETUS2088/M37188FD | n
experiments invol ving tunor excision of dorsal tunors, when tunors reach
about 5 1500 nmmB in size, mce are random zed into two groups: (1) primry’
tunmor is conpletely excised; or (2) shamsurgery is perforned and the tunor
is left intact. Although tunors from 500-3000 n®B inhibit growth of

met ast asefimokapPeatiride hd ﬂhﬂlﬂh&ldj@&ﬁesﬁblzshecpfunm ate nieabieed Hyhalipes averpe saf el y
resected with high survival and V\Athij ‘}lﬂjcal eg%r%vth After 21 days, all
nice are SH{DP %@ﬁ“&ﬁﬂ’e%‘ﬁg‘dﬁ‘ agened Hyginges ofnep Jervaging DReVeHed? Lungs
are {1 xedaldinBarudainci®!td hBRaaRAchTfed by Hfibtic RfniMiny) bl € Metastases is
recorded. The dianeters of the netastasés are al so neasured using a

bi nocul ar sterhwpopmeetqun\fpbmgmnphemlsmn@vfdmaléummmlmnﬁumgrsmhaboulnder 8X

magni f i cag 301 the bhasis_aof rde ossi bl e to-
cal cuI%t e T hePoITHg lceefggﬁanﬁg lze g{g‘?g‘% P&e{‘zPr %sf?rﬁ‘%r 't 8?%"91 %5’ | une of
met ast asesxdied; bnmgshahhmrgmﬁn patmbmd anfi the mnbksleﬂﬁltmtmhcagle&xmcﬁs mul tiplied
bythe mean vol une of se To furth determ ne netastatic grow h,

i s posEPH WP Hé%l‘?u r%‘&’f'%(?lfg’cefaﬁtﬁse&f %9% @l%gﬁt?‘%@‘%@l s (Thakur
et al ., Jtumdrakat cbh b@saf&ﬂ?gesec]t&f%]th B3h SdrdivaRH- witkR Bt 16QY fegtddth OWikiRH  Unor
anputation, 25 pg of fluorodeoxyuridine is inoculated into the peritoneuns
of tumr-ﬁ@ér?lhg’“{%@lsacﬂﬁ%ﬁs@éau optipbr - resect ed mice). After 30 min, nice

are giyen 1 p o gs and
spl ee%()s/ are rectngl\%cf}g%g)\lﬁé?g ed, a?d%“%gg‘%rggédd?%%@(&ﬁgxn%rg%:tgé Bl(])r ggé}l on |s
measur ed uﬁwmyleangams eoentrdsd. Tha dmnm&:rmfttlne rhdmtq:msjare a}somasmutgﬂmr s o
reach abo 10 M i n di (g % nomz 9 f L%E)S
legs with F‘BWB?%St%{F%SC%i%i&“&{PE W&P?é‘?‘“l"?’& TEHMEEE & ?fﬁ‘é‘ ] %‘g IERHOD- o (2)
m ce are Dafthe bavidsfith@fcordaddipmétaiseil istpasatile Realdulge m@mmmbsfeazﬁ (Amput ati on
of atunor-free leg in a tunor-pearing. nmouse has _no known effect on
subsequen t a8i i 0 SS or
mefpstagist 4gidetenpige thegoglye %%gﬁ TBftastases R dwngothe Hsas pyraler of visitle

surgefy) . nMa%ﬁsé%r@mulfﬁ 1e8 8y #e-rléhnd@Mnedft hﬁ&sﬁﬁﬂ%uq@tfﬁrﬁiar ddELAN AsEstal ©
eval uated as described above. Statistics: Values representing the incidence

of met ast gweghdhis Ptohﬁéb]ﬁ teymeastte ingprpdration|of ki Usd intq vpe cadls 4Fhakyr efiadeSar e not
nor mal | y Eaﬁ?t Z{é dd%%@hgﬁﬁ ) '?‘Qx?&aﬁr:rfcﬁwlﬂg' Gm3Pambhik ol 4£5, s¢ch as the

Mann- Wi tney e“usea’f or
fluorodeoxyuridine is inoculated into the peritoneums of tumor-bearing (and, if used,

tumor-resected mice). After 30 min, mice are given 1 pCi of 231dUrd (iododeoxyuridine).

20 One day later, lungs and spleens are removed and weighed, and a degree of 51dUrd
incorporation is measured using a gamma counter.

In mice with footpad tumors, when tumors reach about 8-10 mm in diameter, mice
are randomized into two groups: (1) legs with tumors are amputated after ligation above the
knee joints; or (2) mice are left intact as nonamputated tumor-bearing controls.

25  (Amputation of a tumor-free leg in a tumor-bearing mouse has no known effect on
subsequent metastasis, ruling out possible effects of anesthesia, stress or surgery). Mice are
killed 10-14 days after amputation. Metastases are evaluated as descnibed 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

30  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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Study of this nodel by Gorelik et al. (1980, supra) showed that the size of

the tunmor cell inoculumdeterm ned the extent of netastatic growh. The

rate of t js in the lungs of 54 28 March 2007

PCT/ USZW@%I’@%@@ZE’ operated mce was different from prlﬁyg{f%g?'ﬂ'lf“@?ﬁ%Earl ng
mce. Thus in the lungs of mce in which the primary tunor had been induced
by inoculation of |arger doses of 3LL cells (1-5 X 106) followed by

surgical renoval, the nunber of netastases was |ower than that in
nonoper at ed turmr-bearlgg m ce, though the vol une of netastases was higher

than in t PeisRispapad T%ﬁf’mmlﬂfylﬁmﬁb epsing Mifey Theg urthe fuags ehmigs in
neasure of y]ufeh. Wg@% ?}ﬁﬁio?ha&‘%en%idﬂ&dfﬂyqﬁd%laﬂbﬁBﬂﬁ&@ﬁ@cﬁeé’\ﬁrﬁ,ﬂ 31v§et ween

the | ungs of Lu exclised mce and tunor-bearing m ce original

i nocul at edx W% Folbesd Bk&urgehll rsmoyghpite munibsnolonetesirros was loworitherthat ol | owi ng

| nocul at i oy n%f erateg I;sar?nel | 1Sce qhalgﬁtthe%iun}é OEf(}ﬁ;e l,eaSt%t“?a% nE]'lt a ta%t I gr owt h.
These resulTSPHEFE Y47 |n 'aceo e survival mce arter exct stn of

| ocal 10 tnumop&ated b@tmlrser[mﬁegw%dlﬂxfd iogetaivats mmem‘urdmtla:sgméuaaags @t h

foll owi ng exci.sion, | ocal rs had peen eatedl y observed (for
exanpl e, sBgn{ransdif ﬁ%EFf‘%‘fﬁW% fougd gefyeeniBg lungg, OBEEFY GEATE have

i rrpl i cat i Ofghok-BEarlfdGniBe &ggmaﬁlysn&ma&atwl@ntos 3N RelN UK IR foARE BImSYr gery. 15
4.4.15 Conpetition Binding ASsay with DUl45 Prostate Cancer Cells. These can

be carri edeatim@d dollvmarg waeuldivy Oéﬂo rfélpt"i gls drgmgteally arqederated meBetatiThi s assay
isS asurro f | are

har vest ed by br ﬂegg{e?‘@%tﬁ& ?gﬁa%&é‘kvnﬂ?ﬁe S\sﬁll‘;rlf){Eli oﬁHc@ Ll i e Bls%é?)lf\%gcta! ve to be
t est ed1{ compm®is. th)phamuhmbmnﬂa:cdelahw ofantdkeditlargd)vtthéalkm&]rgaqsmlsm ofdoadi t at ed

dded and PRI dEL Pty P (R aBnPRed (SRR pRRBRRLRER ain i <

added, al | eyweslatiéhsatslintplichtiie torltye @RoG@sio BfipAiehts BthoAhdergs bargtefisgerihe
appropriate HRP substrate is added and color is devel oped within the
previously defined linear part of the reaction. 25 4.4.16 Human Endot heli al
Cell (HUVEC) Proliferation Assay. The assay is carried out in a 96 well
assay and takes place for 48 hours Br| efly HUVECs (Cascade Bi ol ogi cal s)
are culiured ovet-hilfHiompetitipg g Aiss3 DA 'lg day, 3,000

cells are plat " I o g ~ Y cells
are al |l owed toeghﬁg?%%;é%ﬂ%draégg ]? 48‘15)5' (ﬁé’g@?&quf‘ agﬂ%?#nt eﬂr%g iumis
repl aced 3B avnutrhga‘taa emﬁerrﬁdmﬂnrglc:drabmmyl BoeR9oIRBRLS ckll aga’hatveﬁ@ba briafid varyi ng

concentrat {nglr}l?atmn with trypsin, the peptide derivative to be tested (competitor) and standard are

added and the suspension is agitated at 4 °C for 2 hours. The cells are pelleted, supernatant
20  aspirated, PBS added and the process is repeated three times (washes). HPR-Streptavidin is

added, allowed to bind followed by a second series of wash steps. The appropriate HRP

substrate is added and color 1s developed within the previously defined linear part of the

reaction.

25 4.4.16 Human Endethelial Cell (HUVEC) Proliferation Assay.

The assay is carried out in a 96 well assay and takes place for 48 hours. Briefly,
HUVECs (Cascade Biologicals) are cultured overnight in M200 containing 2% FBS. The
following day, 3,000 cells are plated in each well of a gelatin-coatgd 96-well plate. The
cells are allowed to adhere and spread for 4-6 hours, at which time the medium is replaced
30  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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specific test conpounds. Cells are then cultured for an additi onzaq Mzi'é“%%?}’ﬂs,

and relative cell nunbers in each well are determ ned using the Cell Titer
Aqueous_Cel |l Proliferation Assay 55 28 March 2007 WD 2004/ 063213 .
PCTI Uus2DEPH8385 (Promega). The result will be an | CREVHaC03R¥3B conpar ed
to a standard conmpound. This is an assay that reflects biological function
of the peptide derivatives against their target <cells. 5 4.4.17 Dosing
Ranee and Ki netics Four doses of peptide (2, 4, 8 and 10 C for

bi odi stribution and 10, 50, 100, and 200 C for Gamma scintigraphy) are -
i nj ect ed (Premega). | Theagsultivall be anulése thaBpe be Qomphigd dwra stardard symperand. Adus( 200- 300
nm C57BI/6 m ce...Th . I . ept.ides. are tested
first and Ssaréé%s%thatfﬁﬁ%c,ksq’:ﬁ\@gé%ﬁg%sc Q F%Pgt%% Rgl%%(%ﬁ%%&%gvgg%g%?&g@& E%H%t derivative
to be 10cellested may be nodified based on the initial results obtained.
(Goup I, Dosinetry 3 animal s/dose) Aninmals will be sacrificed after 2 hours
after dosing with 1251 |abel ed peptides. Tunors (theoretical high counts) -
and hearts (theoretical |ow £9yMt5gsin¥ RindeNfill Rfaetisgroved and radioactivity
counted. (Group 2 Gamma scintigraphy 3 ani mal 57 dose) Aninals are

anest heti zed diosr dob8s ofrpepttt (2.dfafand 4@ 1ot fogbigeistibutionend 4 025G, dP0ianlect i on of
1251 radigl abel e eptide. A peptide sage..i.s. chosen base n these results.
102 180 rRlRG TR Fp R A el 3 e R Mon e B PRORRA by t he
net hod of cepigehiMy 200300/ mMf) €576 mide.| Thelot@sk atlddidhRit! do¥Sied of Péflidby mor
bearing m ce (2%%-(300 B8 t)lurmr), Three m ce per téllﬁrre. pﬁgl ﬁto %&Iﬁ be

anest het | #epsigA frst prdpseondt Thusiths pessihle thatithe dosgge of peptide derivating if® h whi ch
wil | et ' ' i 41g s f: i LRg- a control, unlabelled
pept  Ho7 o FHE ybifpRtd St b B8 sl rhiOb e 2 000 i i n The 125,

| abel ed pept i d6rdup Idesimeityr hangmelgidiosed |Aawroals wfill bb eadnificpd aftes hdifs afted
Reconbi nant . DNA . NB s. Cener al.. net hods of | ecul ar. _bi ol ogy,..hav een anply
dloscr | bodHeTEVALY af FOSEeRaaso R M Qiordsr Ref &pind ot et A eRiGral: or y
Manual , 2Iaok dooits) willelin Hedérhdved andCaldibactifityicogntddr bor Press, Col d Spring

Har bor, NY, 1989; Ausube e | ., CQurrent Prqtocols in )
(%roup 2 (%amma sctintlagraphy 3 ammals/doscS Ancimals are anesthetized and

[
\

15  imaged (gamma scintigraphy) 2 hours after injection of 1251 radiolabeled peptide

A peptide dosage is chosen based on these results.

4.4.18 Imaging Feasability

1] labeled peptide at a dose determined by the method of section 4.4.17 will be
20  injected via tail vein into tumor bearing mice (200-300 mm> tumor). Three mice per time
point will be anesthetized and imaged at $.5h, 1 h,2 h, 4 h, 6 h, 24 h, and 48 h which will
determine the optimal time for imaging. As a control, unlabelled peptide at a 100-fold
molar excess will be co-injected with the I labeled peptide to demonstrate equivalency of
both species.

25
4.5 Recombinant DNA Methods

General methods of molecular biology have been amply described in the art
(Sambrook, ef 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
30  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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30 Mol ecul ar Biology, Vol. 2, Wley-Interscience, New York, (current

edition); Kriegler, Gene Transfer and Expression: “A-Laboratory I\/anual

(1990); DM editor, DNA Cloning: A Practical & 11,

| RL Pr e%gzg‘ﬁ@g%n Al berts et al ., Mol ecul ar Biol ogy of ﬁh%gﬁ]{myxgnd (or

| ater) Ed., Garland Publishing, Inc., New York, NY (1989); Watson et at, 56
28 March 2007 WD 2004/ 063213 PCT/ US2003/ 037895 Recombi nant DNA, 2nd (or
later) Ed., Scientific Anerican Books, New York, 1992; and Od et al.,

Pri nci pl es of Gene Mani pul ati on. An | nt roduction to Cenetic 5(9% neering, 2nd

(or | at er YRegetnbinayh D Snd pr lterhd-; $Gemitie Anercan Rookkdieay Yorsal Q9%Fo8d) ) | UnI ess
ot her Wi Se difd] GaRflipfs DA Wb S sl 9',19-,,%&4&@@%@5%9 IS ,szpes Qo Lo
enconpasses congervat substitution variants thereo e. -, generate
codon sut(extlntct)tEerhhx)vewmd OQCabprheB@m deykedygGAn(@881)The term "nucl ei ¢ aC| d"

I S synonynous h nu tide:. and i nded ta In0|ﬁ€e a gene,
cDNA ol ecul e, \Mé'if’ cﬁfﬁ% ap%%lc% PHCZ§C QCIEF%?Q‘%%IS BEended05¢ ¢ hese such
as an ol i gacsepaeRt b&lﬁerv@twé sﬁbmhheh,vaﬁms el {sg., ddpeh@t ch@xpl ai ned nore
fully below). Sizes of nucleic acids are_stated ei ther as kil obases, 10 (kb)
or base pabssitytigns) andp eBPIgMENtaR SPRHEPES T IPUR dRYCleinicd) e simengpous with

pol yacryl a‘&}bl?»ﬁucﬁ!&'nde elndGd ﬁnEéHHéH B $hctudel )e cf[ﬂlqmrﬂél&‘éu?é Gn AN SROMLGRCES

whi ch are determned by the user or pu |s hed. Protein size is stated as
mol ecul ar mﬂasmfrhgmmgf o tigde®aychas aagllg@nlgtehhdf( raudfrﬁeﬂleoﬁqtamlfms aci d
resi dues) Si,ze | t from neip from

b esunpt | VRTESH R out BB AT, Sfhet bERI R Triod SRS ARG Riongscseauience
or frora J(ﬁb)putbhses;nlaﬁd(b@)nmesm chtiamtseletes] ﬁﬁﬁegafbse&ﬁlﬂo}yac@lﬂﬁmﬂmieecul es

encodi ng the anino equence .cor.rrespondi n the peptide nultiners of
the pr eserFtleCFHBl?é’ﬁffsisgﬁAggs frhch PAi a7 SFANETEoR gy are ds‘gmﬁm%er 9%d by
the pol yngiudhhed hBdotkif §aCk k@Rd aPHBlec(Refass 1ﬂﬂu16&ﬁfmk Q.LDaBJor a leigah ent  No.
4,683, 202) u5| ng prinmers derived the sequence of C%prot ei n di scl osed

herei n. THawsbg wq&@ﬁ@%‘e% Peotpingsivsris ﬁ@“&é@eﬁ%ﬂ@d& Fafiomesegugasingot i ¢ or
prokaryotig, rﬁﬁ%ﬁﬁﬁﬁl Yrm%ﬁfse?%cés%sé@&whﬁs' B&n %ﬁcﬁ&g clﬁi‘%gﬁce%%n{ 0
esi s o?l oF Tts f nt or

direct the synt fusion pol ypepti
deri vati vepubyslaflpmimraic'mltseqmtoe&s cells, for exanple COS or CHO cells The term

" I d' t ended t f t
cauival ent s, TABeHETE Bandlealn BhERes e P LS BueNE fordROREn

25 Prokar yé peptiaé malidr s/atth@pfemt in@entich, bif RASE QirteRth théred ] eaneaphiBekited

express the nultinmers are
P by the polymerase chatn reaction (PCR) (see, for example, U. S. Patent No. 4,683,202)

using primers derived the sequence of the protein disclosed herein. These cDNA sequences

20  can then be assembled into a eukaryotic or prokaryotic expression vector and the resulting
vector can be used to direct the synthesis of the fusion polypeptide or its fragment or
dertvative by appropriate host cells, for example COS or CHO cells.

The term “nucleic acid” as used herein 1s intended to include such fragments or
equivalents. The nucleic acid sequences of this invention can be DNA or RNA.

25  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

30  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 ef al.,
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wi thin the scope of the invention. For exanple, the peptide mul tlzsrr%lrarﬁ%;zlo 7e

expressed in bacterial cells such as E. colt, insect cells (bacul ovirus),
yeast, or nmammalian‘cells such as Chinese hanster ovary cells (CHO or
human ™ P094064%18h are preferred for human therapeut i RCT/HE2083/037ReS .
transfected cells). O her suitable host are known to those skilled in 30 the
art. Expression in eukaryotic cells leads to partial or conplete ’
gl ycosyl ation and/or formation of relevant inter- or intra-chain disulfide
bonds of the reconbi nant pol ypeptide. Exanples of vectors for expression in
yeast S. D9S7eZMBGEL 6122012849, fNEpEacjan eBdl 82 ICeAB0AB3-943 5 IRABSNBEtz2007 WO

2004/ 063213  PCT/.US2003103789. 1987, J. 6:229-234), pMFa (Kurj.an et at
1982 Cel | ¥56h: b¥4. gﬁ*gﬂ) ?’41:&%%3@, ir@cﬂﬁﬁgigvétpg&?&%mf%‘??‘{é@ﬁ@wa @1@{)-123), and .

PYESZ (I ngidiRGR0 vER6R AV ATabR for Siesklof 8Pprofedisiid elturedBAGR QYL (450 ¥Cf OF S -
avai l abl e for expression of proteins in cultured insect cells (SF 9 cells)

i ncl ude tinelugptheqeicisegey (Smitthezel., K83, Mo Cell Rist. 3:2356121 68 )aind tig:pVI561ie1 65) and
the p sgeries. b5 et, at,-~(-1989) ral.o :  3k-39) . erally, COS
cel | s\g(_Gl @% rcrglﬁwleé%}1_’[@%Sﬁ%%?@’7‘57-01%3%?39%466@%6@% jcglgsn(j%ﬁlﬁzc al)nol r%g:g\n&f % such
vectors az3:plbMX afeAned iro&injaictios with aychfvettorstas pGBPMeR(Aruffoer al., supra, for )
anplification/ expressi.on in mamalian cell il d fr- tive CHO
cel I's ar eTISET HPPIHICOHMY GFRICSIRTHD a&%ﬁ%&eﬁ{ﬁé@%ﬁﬁgﬁ%@%ﬁ%@ﬁ%EwBo J.

6: 187- 1950el1s hRS used #th @e&OR! dubh EAPNPTPERRABHEL L] TOSTBENB 2B:16%)1b$ The NSO
nyeloma cell line (a 10 gl utam ne synthetase expression system) i's

avai | abl efor ighle@mplifieation/exgresgiom st paremplinn colls. sThet™il) reyelerme eplklinedmt ai ni ng t he
desir gyl C@Q{a Al AR é\#re%ﬁﬁusgﬁgﬁﬁ is b‘?é’ﬁoﬁg;%ﬁfé@ﬂ id | gation and
ntec I ch are well

restricti i ques understood In the art. Isolated :
pl asm ds, DNA Gemwtrectesof soitatdy médies congainiog ihgelesicdeoding esd ameoldeganedh, \

tail ored, nd re-Jigated in,the. f.orm.desired. ,The eguences which form
e veot orunayysidaidiifin nha j3fiehidh REfies Sick s naln RIS ER sttt or s and
control siksh&dplantds)Bney sddugnceb, i BehtRedizad aligoalitleotideo st clew @ Ailsre@hi ch are

used for the bul k of the sequences in construction. For the pertinent

codi ng sed@drdigated i the dpme destrer, dhe BN Argguegees which {oandha Ypetos are 5 natter of

retrigyi ngafiifle AR LRIhE S 1 SEHHEN 88 sktoh® N donHSNg Sk s Q@@eﬁérmyar ies.
However, once the sequence is disclosed it Is possiblé to synthesize the

entire gelvendon gealablecbosth vedtens ovhicheare used fertmbullhef theyshiquendesin nucl eot i de
T et N
conpl emend magteralfirgeiavifip @etdppaspriardedichdds figm ¢DISA bgEehoaiic BNctbraries.
However, once the sequence is disclosed it is possible to synthesize the entire gene
20  sequence in vitro starting from the individual nucleotide derivatives. The entire gene
sequence for genes of sizeable length, e.g., 500-1000 bp may be prepared by synthesizing
individual overlapping complementary oligonucleotides and filling in single stranded
nonoverlapping portions using DNA polymerase in the presence of the deoxyribonucleotide
triphosphates. This approach has been used successfully in the construction of several
25  genes of known sequence. See, for example, Edge, Nature 1981, 292:756; Nambair et al.,
Science 1984, 223:1299; and Jay, J. Biol. Chem. 1984, 259:6311.
Synthetic oligonucleotides are prepared by either the phosphotriester method as
described by references cited above or the phosphoramidite method as described by
Beaucage et al., Tetrahedron Lett. 1981, 22:1859; and Matteucct et al., J. Am. Chem. Soc.
30 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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nonover | appi ng portions using DNA polynerase in the presence of e
deoxyri bonucl eotide triphosphates. This approach has been used successfully
in the j.on of several 25 genes of known seque e r exanpl e,
Edge, Nﬁ@ﬁ@@hﬁé%kf 292: 756; Nanbair et at, Science 19@&?“?%&3@3@%? and Jay,
J. Biol. Chem 1984, 259:6311. Synthetic oligonucl eotides are prepared by
ei ther the phosphotriester nethod as described by references cited above or
t he phosphoram dite nmethod as descri bed by Beaucage et al., Tetrahedron
Lett. 1981, 22:1859; and Matteucci et at, eat. Soc. 30 1981,
103: 3185 and c&McBdhesoapaprats Qfsﬂl%‘é)esﬁﬂ‘r\‘?éﬁoﬁ ¢ rhys emlﬁlrlaﬁh@ can e wgiesd
ol i gonucl i Hm&g n or to
anneallngq§@] §?§Mﬁg%§?h£ﬁﬁﬁﬁﬁgﬁ |e§g”&§§|ng 3%9{ ggh8ﬁ§Pﬁﬁhg§a é28 Mar ch
2007 WO aﬁcam@ﬁaﬂbsn@ﬂﬁ@uﬁﬂﬂ@@bﬁ@BEgamﬁmmeenmmwdonpmnamﬁsnmﬁc@hhnd65|red
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per for med faymifichati sThotk tominbRiasiy la{!a’ibble rés@&dtibh efidyeids SR2 YR, O ERFIGHES )
under conditions which are generally understood in the art, and the
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comer ci a'éaqoﬂx@d tﬁpﬂ%ﬁ%ﬁf&%&vd;ragﬁ&@g@?acctég?m@s&l ews @&Jhﬁ{rgg Bi ol abs,

Pr oduct esir Si ze separation the ¢ eave fragnents may be
per f or ned b;gemlyhmrwhamﬁmzegseparamnag:afomlen @@Ith &hsotal. dHHY 651499-060.ng

st andar d tﬁﬁ hg'tl %@tjer 8@111%@1 %useﬁicfnhgéucg muk at oné gof tﬁﬁgﬁlr%sleaggncl Yo found in

Met h. Enzy are used to
i ntrodifce gambate vaniants iftthest b tod)elpmgucadqmmbmahﬂy mlegﬂm&ﬁﬁm& vanudeant s | f

these are to roduced reconbi nant | These nut ati ons i.ncl Si
del et i ons %‘P‘PFrf‘é’gﬁnf’%‘?@“Sewgﬁ’éﬁﬁ?m%}’cd‘élea?‘is WéemP‘?fsoéP‘E‘?SBH'?OBSr&sCE}ﬁ?FW tions

of cl ust ergsef or sHBHRRIORS oSN bdsed. NSRRI FThEDRASBGuenbbSlE CioRlLYNS of the
DNA sequence are created by site-directed nmutagenesis, a well-known

t echni que Fitsrdivepied muresnesisor welkaowm teghmqus far whick pretasplsiand repgenisam®e abl e

(Zol'ler et cﬁ]irggjc\'f'iig%%a(ﬂa%q éﬁﬁle@ Pal. é%]’%%%z\/ﬂ:gis %&819&539 GWGM%Héﬂleﬂréaﬂat al .

DNA 1983, 2: 1 SO I's anal restriction and/or
sequenifed &yl BYANBOX y83ﬁlR3D)edﬂle dholatest Al lmnaSraﬂijmrestﬁpm anflwrl . Acad. Sci.

Res. 1051, BaBgt o e L IR LRI Rl Yo e st NP7, Sl

Vect or DNA7g:54063pes fumﬂhéxaﬂzwﬂféd b MessiRgTERdi, wc@ﬁzuc&iswea 198N\We3TO| OBl the
techni quesmethod of Maxam et al., Meth. Enzymol., supra.
Vector DNA can be introduced mnto mammalian cells via conventional techniques
20  such as calcium phosphate or calcium chloride co-precipitation, DEAE-dextran-mediated
transfection, lipofection, or electroporation. Suitable methods for transforming host cells
can be found in Sambrook et al. supra and other standard texts. In fusion expression
vectors, a proteolytic cleavage site is iniroduced at the junction of the reporter group and the
target protein to enable separation of the target protein from the reporter group subsequent

25  to purification of the fusion protein. Proteolytic enzymes for such cleavage and their

recognition sequences include Factor Xa, thrombin and enterokinase.

4.0 Therapeutic Uses =

In accordance with the invention, a compound of the invention and/or a
30  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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20 such as cal ci um phosphate or cal ci um chi ori de co-preci pitati oft March 2007
DEAE- dextran-nedi ated transfection, |ipofection, or electroporation.

Sui tabl e net hods for transform ng host cells can be found in Sanbrook et
al . sup¥AzWAsBiher standard texts. In fusion expressi®tr/USHIBEIBIS o
proteolytic cleavage site is introduced at the junction of the reporter
group and the target protein to enable separation of the target protein
fromthe reporter group subsequent 25 to purification of the fusion protein.
Proteol ytic enzynmes for such cleavage and their recognition sequences

i ncl ude HRa¢invEnta and/br ghabhaveativd] emipestivhswhsieof tha$ bd besdap eleht o pesest | n
accordance wth the invention, a conpound of the invention and/or a 30

phar maceU2PeArr BYiapRIgEeHEr eof is administered to a patient, preferably

a human,  suf feeinBlyf f.968:8 ABRKEE arg«fvagcﬁﬂzmzﬁd ﬂjn@&?g@fe@m,v G ARG DY
angi ogenesi s. The conpounds of 9 28 March 2007 WO 2004/063213

PCT/ US2008¢lo&ng b nehkmiterfertararemeasof die pkea Preasteatdnsafomnnshippaictdanns t her eof .
may e usgdnt Qe Clglr?ig}sr f%Eth?’i'géég%oﬁcFﬁﬁ%ﬁer{ gg&@%ﬁétﬁﬁd S, Dighld=S! >

Pref erabl'y, Can ncld vascutfarrz um)r,’%re erabl'y, a solid
tunmor, iendbmelibng, bidheynbadder, mrostete] thyroidysquanems el tarttiomasing, breast, ovary,
stomach, pancreas, 5 I@ré]?x, .eS0 haglus, tes{.es, Iive@, arotid, bilary
tract, cdCGRCABRMASTRE YT IR YT 2B I P B P a@&namswa@@?

prost r at ge. gt RMEIBLacbonE WRORIESsafcBlnas)F: ADEE AR MRsacte FEHANN GRS RAMBSiogSI¥Es | cel |
carci nomas, nelanomas, gliomas, neurobl astomas, sarconms e.g.,

angi osar cBeide, bt aroped ligtsd &b aakrYs, dipheless aderioselerpsisedtierievenppsundesi r ed

angi ogenesi (e L1t , . i1td.S.1:.flabet es,
S er o it Wnea b 6 e Dkt Seelom A Medes il R

neovascul retingpathy cage relatedmedcilavsiagahe radiah,i gnanulatioak dtuises, henssihilopminiy;, age

rel at ed cul gr..degenerati.on,. agranul ations, .burns, hemophilic jojnts,
' heurt ol oS R RRTRS hiticieippis kAT heRlds Qe BlbRR ot FRRRinchied. OsBhuni on
f ract ur eswekeiSghdroMéRR6rsSENpyoRBEic, goamildms rdrol@talgiioplasid) playdiong,
retrolental fjbroplasia, pterygium scleroderma, trachoms, vascular

i

adhesi ons*ClERATTER- TACOTES KATFHRT SBES BY, OY T BT RPIATIZa bty Barasiis dRppesi r ophy
fol | opy n%ﬁ%ﬁyfollb‘whfggh%?@pmﬁi‘mmorfhgﬁ%“hh, rﬂmr%%aﬁaﬁfaﬁr(ﬁklu%g

(including both wet an type), rheumatoid arthritis and osteoarthritis.
Al so conthletipivatasd day eperethhwratodgrtbnteand estpoartiyatis ent havi ng a di sease or

Cond! tion _as Sjﬂ(s:cl (?otn?cgnp\i\ﬂ-t&{ﬁ'a gﬂlg&%%ﬁ 1%9 trgﬁmg argaggl?ttﬂagi?lg ai d?éé%?.é Stoflition
proliferation conprising adm niSterl ng
associated with undesired cell migration, invasion or proliferation comprising administering
to the subject an therapeutically effective amount of a compound of the invention and/or a
20  pharmaceutical composition thereof. In the above methods, the patient has a tumor, and
angiogenesis inhibition results in reduction in size or growth rate of the tumor or destruction
of the tumor. Preferably, the subject is a human.
Other examples of diseases or conditions against which the above methods may be
effective include primary growth of a solid tamor, leukemia or lymphoma, tumor invasion,
25  metastasis or growth of tumor metastases; benign hyperplasia; atherosclerosis, myocardial
angiogenesis; post-balloon angioplasty vascular restinosis, neointima formation following
vascular trauma, vascular graft restinosis, coronary collateral formation, deep venous
thrombosis, ischemic limb angiogenesis; telangiectasia, pyogenic grianuloma, comneal
disease, rubeosis, neovascular glaucoma, diabetic and other retinopathy, retrolental
30 fibroplasias, diabetic neovascularization, macular degeneration, endometriosis, arthritis,
fibrosis associated with a chronic inflammatory condition, fraumatic spinal cord injury

including ischemia, scarring or fibrosis, lung fibrosis, chemotherapy-induced fibrosis;
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to the subject an therapeutically effective anobunt of a corrpount}s&laT e2007

i'nvention and/or a 20 pharmaceutical conposition thereof. In the above

met hods, the patient has a tunmor, and angiogenesis inhibition results in
reducti BR P28 or growth rate of the tunor or dest r BEFUSAP3HP ™ Re t unor .

Preferably, the subject is a human. O her exanples of diseases or conditions
agai nst which the above nethods may be effective include primary growh of
a solid tunor, |eukem a or |ynphoma, tunor invasion, 25 netastasis or

growt h of tunmor netastases; benign hyperplasia, atherosclerosis, nyocardial
angi ogenesvamd pedmg With seanngsangi ihposess peptigadastd, abopeFa¢tasskdoidnaoint i ma
formation {0l | ow I TR, I -1 restinosis, coronary
col | ater aIdcl O(l)&rerrra ‘lpagcnu,la/%gée:s%’ @%?1%@%%%@%?1 @Fn%%ﬁ%nmpgcgln P oermgi ogenesi s;

t el angi ectpsdentatigypgeiied vgthgntiogeme calbinvasadn ordvileasiogentede0si S, neovascul ar
gl aucoma, diabetic_and.other reti.nopathy, retrolental 30 fibroplasias,

di abetic neovaé“di’fF%FF‘ggﬂf?aé"rl?mﬁﬁ UP%&’%@%@WQS’&W% OVE FRFEHIASE ATeJUMeT arthriti s,

fibrosis assegi alAdnWr hittBnsEpaRictlat bl Ries YELARSIEL dQ0ch bhafiiRbiC SPi nal
cord injury including ischema, scarring or fibrosis, lung fibrosis,
chenot her a§3§astiaeniernd apamsse psirocytgma sabioRlastema pglrplastymagoUuiforere.8locytic

PCT/ US200 %%E :?9@! ] L rd& i i [.c ulcers, a
bone frac?%sgg, eﬁmﬁllg%g] or %ﬁglg}l,}%t%r%@r}ﬁbsﬁlbg%gg 8%%@%?2?3%02%%&3b0i esi s,
ovul at i on, fimBlagtasuedyicom, gpmislgednaptrarytongd, poderilaimionstasstomaat ed wit h

pat hogeni c .cel | .invasion or .wWth angi ggenesis.. A preferyred di sease or

condi tion (Ell(gogfgldEOIg]é(g{l%&nﬂ@aspﬁ811%(1818\1)80§g)m08%6ng}'180%3rm}3pé5% W&Xm(f’ﬂz\‘iasi on or
met ast HBI Smyxuphpiil&y kpendymbin & sibdpundiifomaKivogdl (ﬂﬁgoﬂsftro‘ér@ﬂahhdilﬂhh rs are
astrocytoma, anaplastic astrocytoma, glioblastoma, glioblastoma nultifornae,
pi l'ocyt i c O8RS BEf®BIra, pl ei onor phi ¢ xant hoast rocyt oma, subependymal gi ant

cell astr oCyt Offge ab(f\je%étllndd@frﬁy asb BQGQ@dQ@ﬁeatﬁ?éHn%t&&)@eis Gu@SdscAghQfBsis
protopl asmi c astrocytoma, oligodendroglioma, anaplastic oligodendroglioma,

ependy momeandpathppeaict doglag peonasgisrization @sseyir s A, pas gausp eh pyatderative
bepend ic Pt | t ] on Qb toma. Th
Subepen yn&l%’h(ﬁ%@}%@%&@, &Q%L%P%%—@%d%Quﬂ?h@ﬁ%%%{%on %ﬁr%g%@kroggy oma €

above net ho e use treat uteri edases
endonely i omematuatydsigidd éxdigetiiopatby ot @tinaleeinaschik@ani zat i on associ ated with, or

a cause of, prgJ iferative djabetic retinopa % neovasc | ar, age-rel ated
macul B degenendigrin ctR AB BT RSGco FORRE AL AL PES o8 RO PEPYAE e XY nopat hy
or reti nal congiobitiGisthdt&dfARs administered to a patient, preferably a human, as a preventative
measure agamst various diseases or disorders characterized by undesired angiogenesis
including cancer. Thus, the compounds of the invention and/or pharmaceutical
20  compositions thereof may be administered as a preventative measure to a patient having a
predisposition for a disease characterized by undesired angiogenesis. Accordingly, the
compounds and/or pharmaceutical compositions of the invention may be used for the
prevention of one disease or disorder and concurrently treating another (e.g., preventing
arthritis while treating cancer).
25 The suitability of the compounds of the invention and/or pharmaceutical
compositions thereof in treating or preventing various diseases or disorders uch 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 compountls 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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Further, in certain embodi nents, conpounds of the invention and/%}March2007
pharmmaceutical conpositions thereof are admnistered to a patient, .
preferably a human, as a preventative measure agai nst various di seases or
di sor d¥0s20848633t% eri zed by undesired angi ogenesis i ncPCHURYOYBIT8RY . Thus,
t he conpounds of the invention and/or pharnmaceutical 20 conpositions thereof
may be adm nistered as a preventative nmeasure to a patient having a

predi sposition for a disease characterized by undesired angi ogenesis.

Accordi ngly, the conpounds and/or pharnaceutical conpositions of the
invention may Aeonis@diofthetieentiph @i i pariceotial Cﬁrﬁlﬁﬁﬁien(ﬁieréﬂf%or der and

concurrent|ly treating another (e.g reventing ritis while treating
cancer) . siginiggred i ¢ Qﬁ‘i‘qnittweféﬁag{%h't‘[ﬁ%p th@ﬁ eHiGrIXE Emewt i dptent

phar maceulrijnale 2 GXIROSIChI0 Bost NEE& T Sdcllod 5 §abdved Pﬁ&hé?r&\‘r%hhdlg)f‘t‘ﬁ%r i ous
di seases or disorders uch as cancer may be assayed by met hods descri bed

her ei n anidvéntion pred/ennharmecsoticil ngnpositinsitherens mMay B péedith deteggapaivigei ty of t hose
O st o, fiftaldi B Bldaid s AR0BU A SRS SR RGNS i Bl bl EANODT 2"/ o

pharnace P eal oSl ereo rea revent di'seases

di sorder SsuShlﬁ:shtha& Iz&dedbve inHecton 5 llbagdﬁmiteridgsres sabjebt Metiagaisticly 28 March
2007 V\D 04/ 063213 PCT/ US20Q3/.037895 A co d of the invention and/or a
phar macelﬁ egliye Amghef 3 sapPuRe PEHe ‘P‘éc“t‘%?ﬁdqu PE'F@EFC?‘B‘CQI c;?&’cPP%‘ﬂ?“ preferably
a human, héresr di agnostically effective anpunt to detect or image a disease
such as those listed in Section 5.6 above. Further, conpounds of the

i nvention and/QWIIR@Ha@%b%tqvélﬁlondﬁﬁpbﬂﬂlﬂmﬁ@aﬂhl?lbélé‘ﬂ amﬁagse@éowempbot%et ect
or ingge fdli& e‘?li"l-ﬁ atidh, Se‘?lr]ﬂ{rafsio%%d% @%r?[ M e Ry ogchﬁ,hlm rat| on,

i nvasi on or eration such as t Iste ctl
admi ni st ghe ngcmtmma;lusugjae@aﬂfarbunﬁmgmsbe fdloivgd nevfnfr eot inwgyodiyosimg anf a corrpodmd

Che i nvertpoR- ARyl BiebURr FBRF, iR or EATARRIG ol B kiR, o 10

det ect cahlwvmfgrcaigmsbs aﬁ@bioghw@:fommpﬁ: Rehgdsehlt fktasfatiOfoc difer sth&posi ti on
of a compound of _the invention during and after bi ndi ng may he followed in

vitro or wpeswf \’/b”WVGB‘PHﬁ"Saﬁ or di3gnesHF AER S 2R HvaPoBndsof ‘“‘EEWBOTF BBY| .
Di agngst i igallle/bdudl Bhes HGBRAURERETRY whSkiw tb e of &ilY inRe hPr di agnosi s and

prognosis, for example, to image occult netastatic foci or f or ot her

In situ detection of the labeled compound may be accomplished by removing a
histological specimen from a subject and examining it by microscopy under appropriate
conditions to detect the label. Those of ordinary skill will readily perceive that any of a
wide variety of histological methods (such as staining procedures) can be modified in order

20  to achieve such in situ detection.

For diagnostic in vivo radioimaging, the type of detection instrument available is a
major factor in selecting a radionuclide. The radionuclide chosen must have a type of decay -
which is detectable by a particular instrument. In general, any conventional method for
visualizing diagnostic imaging can be utilized in accordance with this invention. Another

25  factor in selecting a radionuclide for in vivo diagnosis is that its half-life be long enough so
that the label is still detectable at the time of maximum uptake by the target tissue, but short
enough so that deleterious irradiation of the host 1s minimized. In one preferred
embodiment, a radionuclide used for in vivo imaging does not emit_particles, but produces a
large number of photons in a 140-200 keV range, which may be readily detected by

30  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
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types of in situ evaluations. For diagnostic applications, corrp&ﬁ%grc&fmtoﬁe
i-nvention may 15 include bound |Iinker noieties, which are well known to
those of skill in the art In situ detection of the | abel ed conpound may be
acconpl Vo832 npvi ng a hi stol ogi cal speci men fronPQTASH&E3738hd
examning it by mcroscopy under appropriate conditions to detect the

| abel . Those of ordinary skill will readily perceive that any of a w de
vari ety of histol ogical nmethods (such as staining procedures) can be
nodified in order 20 to achieve such in situ detection. For diagnostic in
vi vo radi airresgaml prachdures/ipeongiungd®n eathiaoy apprepiriaterve i tisaneg bigabbicbiblegizal maj or

factor in selecting a radionuclide. The radionuclide ¢chosen st _have a type
of decay WP I"f’fiasd%&é‘?dea&rﬁ ISBEH- %yﬁléeft?ﬂi}fl nglfaﬁé?rPéﬁeﬁt“.‘te’Pdﬁgg’é‘hg? |, any
convent i ongloiHERhfaesiafl @drived ifdkatht BodyDf dina@m0 ot diScabddBgbjed. &R aPBost,i 11 zed in

accordance with this invention. Another 25 factor in sel ecting a
r adi onucl i sgemtPlasmd, ympl, ¥ingg fRdyp.dearss cerpbrpspinat fiwd) milk,jammigie flughhilenough so

that t I i i LCt 4 : i t t he
arget i congs Ayt Bl and SELRE AR BeRed PR iFnab B I BB ne host
i's mini m Zisdue dxtraotrmdprovitererfbad inewtidcingresels or dissua giepamation flem theeulbjeor i n vi.vo
i magi ng dqr%s notmgmagedparti cles, but produces a |arge nunber of photons in
a 140- 200 e@eefnange, Whi ch nmay be readily detected by 30 conventional gamma

caneras. |n vi Veifulalgidsgredefinbé adeftectiteantahistta compolrid foethepiricags which are
not observagble by other ne hodsr%eé{(:%gpounds of the presg&? dnvention may be
used i n di GRFAGSYS ReasyrERb st RYS, angste el@ﬁ%"@:‘ﬂt%@?a“m% _1@%2‘1@3 _
PCT/ USRPO03{ L3RRI thé Spediial RERESHHERR d £, HAREANEdraiceiinh fin@ BteABRT OPT i at e

cell, tissue, organ or biological sanple of a desired animnal species. By
t he term "gohdeAneeat, eéanieaninimumn detegialdelamaennt willdegendopn e Fasip ofrlebeletl al

derived fr r i i I ,
Ger um pl Lpoufs BEticly Bl el (B33 Bl aliEE tavcBl ot BBt
ami ot i ¢ fhawind polispeificallpecidued fit¢ mipihsmp ws incaxttadeelat fliid. Al so i ncl uded

ithin th j f this t ' ti t t d | t
Flurd in i ch iyt of SrordrostioR heaisaPi s o e Bt bondt “been

i ncubat®d. seldsridithe dxs% o tenditdn, e doAs ofeddhitittiavien, AR ditjuddment 6fanpound for
the particular . diagnostic measurepent. Thus, an effective anmpunt neans an

amount  suf #§iGddmpeing Prdessipnget EEEREY. (4 HEenhef anoppeprd neededfet ditiadi 1y st em
e.g., MgngldifHmbaRANBNAE vhiyRRpORirdSh 6hMerations such as age, condition, sex, and

extent of disease in the patient, contraindications, if any, and other vanables, and is to be
adjusted by the individual physician or diagnostician. Dosage can vary from 0.01 mg/kg to
20 100 mg/kg.

4.8 Therapeutic/Prephylactic Administration

The compounds the invention and/or pharmaceutical compositions thereof may be

advantageously used in human medicine. As previously described in Section 4.6 above,
25  compounds of the invention and/or pharmaceutical compositions thereof are useful for the
treatment 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 admginistered or applied
singly, or in combination with other agents. The compounds of the mvention and/or

30  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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gamma canera, etc. The m ni num detectable anount will depend on 2tshlv(i,!a?ca 300 of

| abel ed conpound specifically bound to a tunor (signal) to the anount of

| abel ed conmpound either bound non-specifically or found free in plasm or
in ext WALX0WA6R13 f | ui d. The anpunt of a conposition t@AFEUSHEIAIEPRr ed
depends on the preci se conpound 15 selected, the disease or condition, the
route of adm nistration, and the judgnment of the skilled inmaging ’
prof essional. Generally, the anmount of a conpound needed for detestability
in diagnostic use will vary depending on considerations such as age,

condi t i ONantB&igiogdHiE agdd @Bk agkheliosERTANd, PerlidiRarpiat,| tidinolfatd 4. Ndi cati ons, i f
any, and other variables, and is to be adjusted by the individual phyS|C|an

or  di agno@eludingethepempaundsef theipverfiobm 0. 01 ng/ kg to 20 100 ng/kg. 4.8 .
Ther apeut i c/ Prpphy, %ﬁttlh\%nmr@bﬁ&sﬁﬁéth% OT%a%H%QgEOW ention and/ or

pharmaceuti cal conposition her eof be advant sed in human
medi ci ne. adisinptraindog Ipyu@esf:arﬂlt;ephunm@@ﬂepm adntﬁlna@ﬁn/@mpcﬁﬁd@ntl/pounds of the

i nvent]on ]and/or Earma gﬁw n%s'lth' ontset erz)of are atis.eful for the
t r eat ment PRFPRTERUE) e 9BROSH n\? SUENs o5 £EUGY Ty D5 PRSP AR RS cancer .
When usedpreferdblg atmadim41aay fidbt prdferabl)Qy/Rurtinsease or di sorders, conpounds of

the invention_and/ or pharnmaceutical conpositions_ thereof may be
admi ni st ered ofheappENEmPennypyd/orpharmacefial epmpositions phthginientioyapass. The

conmpoundsyOfarhififtetdd\vrdllyl %e%&%&ﬁ:d@&hdﬂﬁ%ﬁ%ﬁ%bﬂﬂc%on%@ﬁ%ﬁé bf@ps thereof may
al so be adm nistered or appli singly, 'in conbination wth other

phar mac euinvertjonynay@isobs adgmt@ect &y 1y, othsr Wenrveaient rogtgnfasrexargplat lyy infasherr - 63 28

Ve iy 007, MR AAMA0R0 A BT OLRRAGH DA, ALl ARl RARRL: g0gat  such s

chel ators as zi am ne ing other
conpound Srrméoshmctnlnmé iritestinal nfuvesac err.f).e Atiministentivn oam e pétedids ontechiods of )

treat nent and |sb adm nistration to a pati.ent of a

t her apeut | 8’&?453?{ g‘%& ét)ﬁﬂ?f"ps atign aﬁﬁ?&%}ﬁ&ﬁ gﬁff?’B‘?m Mm&%% cal

conposi ti gdps@bs, bleg nid?\b@mx%ém adnhigstRatcoppburiidndle pﬁéhri%@éﬁfi%hl cdnﬁ)dm&ﬁ of

prefer ablé a marrmal and nost preferably a human. The present corrpounds
i

and/ or deatien AMethedsips adminisgatongpclnfie bptare Aot IUWtedrﬁﬂymtTB@erﬁ@}n ni st ered
oral | Ys TR R y@g%&n iRRALARE Shibhiseofi O TRARALY, YpRined, §E 1 nvention

may al so be admi ni 'ste by ‘any ot her conveni ént rout’e, for’ exarrpl , by
i nf usi on sublingual, intranasal, intracerebral, intravaginal, transdermal, 1ectally, by inhalation, or

topically, particularly to the ears, nose, eyes, or skin. The preferred mode of administration
is left to the discretion of the practitioner, and will depend in-part upon the site of the
medical condition. In most mstances, administration will result in the release of the
20  compounds and/or pharmaceutical compositions of the invention into the bloodstream.
In specific embodiments, it may be desirable to administer one or more compounds
and/or pharmaceutical composition of the invention locally to the area in need of treatment.
This may be achieved, for example, and not by way of limitation, by local infusion during
surgery, topical application, e.g., in conjunction with a wound dressing after surgery, by
25  injection, by means of a catheter, by means of a suppository, or by means of an implant,
said implant being of a porous, non-porous, or gelatinous material, including membranes,
such as sialastic membranes, 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

30  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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10 or bolus injection, by absorption through epithelial or wcoggthg%'gguzsw
I'i nings (e.g., oral nucosa, rectal and intestinal mucosa, etc.).

Adm ni stration can be systemc or local. Various deli VeI Y stens_(e.qg.,
encapsuVSePYPeIH3 | i posomes, microparticles, mcrocapsuf®l Sz%’éf?ﬂﬁ%s, etc.)
may be used to adm ni ster a conmpound and/or pharmaceutical conposition of
the invention. Methods of adm nistration include, but are not limted to,
intradermal, 15 intranuscul ar, intraperitoneal, intravenous, subcutaneous,

i ntranasal, epidural, oral subl i ngual , intranasal, intracerebral,

i ntravagi neipction meyde&ctisrted hreanaiaventrgylar patbater; fassxample, attashedtolay |
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conposi t i QfmpBind aA8/ok PhaeRide@ifcal EdnthdsitRn G tHelienfiSh ¥OME hEidpS TN dRYicany

suitable route, including intraventricular, intrathecal and epi dural
i nj ecti on. YAl asenmesiansasuctss Kpryef a3 to grte astywheiapeewde mside a

PCT/ US2003/,Q3 %802 Whichi i th@ < Tha1d3y RS bdtleh@ IS dR¥icBR ade M doAV AT fdwrih ar
catheter, for exanple, "attached to"a reservoir, suc?‘n as an Omuaya

r eser viéi r .thart ofypopiia vanatfoons thb anitede dese 201 (OPPRIT)tsiystamo whidheallows éort | on may
al so be m.nistered directly to t.he |lu i nhal ati on., ,For. adm ni stration
by nhal atPoReIvEh T Bbptir e eri Gobie ol Rt 0% B S ghoBt "\ ne

i nvent i on deBipaties LORN¥LAdtAAtleya, GlRtdWelldthe] IV AR eSdherigle Pwugh, rBkybPlanah
different devices. For ex

Ui 1§ 765 TSRS Ron b b iess taﬁéﬁ?eé%?ééﬂ%%?qqﬁ'ﬁé lr"pﬁ(fbi%/g?‘f’ e \,Nhl "
insufflator may be formulated containing a powder mix of a compound of the invention and
20  a suitable powder base such as lactose or starch for these systems.

Another type of device that may be used to deliver a compound and/or
pharmaceutical composition of the invention to the lung is a liquid spray device supplied,
for example, by Aradigm Corporation, Hayward, CA. Liquid spray systems use extremely
small nozzle holes to aerosolize liquid drug formulations that may then be directly inhaled

25  into the lung.

In one embodiment, a nebulizer is used to deliver a compound and/or
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,

30 which 1s herein incorporated by reference). Examples of nebulizers include devices

supplied by Batelle Pulmonary Therapeutics (Columbus, OH) (See, Anner et al., United
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(e.g., dichlorodifluoronethane, trichlorofl uoronethane, 28 March 2007

di chl orot etrafl uoroet hane, carbon dioxide or any other suitable gas) nay be
used to deliver conmpounds of the invention 10 directly to the | ung. .
Al t er nHQ 28#/96328 Dry Powder | nhaler ("DPl") device nmayPE¥US3WA¥E9adni ni st er,
a conmpound and/ or pharnmaceutical conposition of the invention to the |ung.
DPl devices typically use a nmechanismsuch as a burst of gas to create a
cloud of dry powder inside a container, which nay then be inhaled by the
patient. DPI devices are also well known in 15 the art. A popul ar variation.
i s the nuStiepPatextd$e SPOBK,047MEDRICT Lislgs eorh, Unfited Btatds [Patest Na@rs,950/6¢9:dehi very of

nore than, o her apeut | s are available from conpanies
such as Agetraé‘ft@ﬂ&% %‘§§§%?SFP@6WI Q/gﬁyb%@heri ng Pl ough, SkyePharma and .
Vectura. For eyanethes endistididitRSarpélectodydolfiasc OEHIRY) atbibl HOFicdis Bseio 2N -
inhaler or insufflator may be fornulated contai ning a powder mx of a

conmpound édliverpecomppspd a@ﬁﬁoranmng@ceaﬂgqlpwmsemptﬂffdmlnmen e lmg. EHEX ose or .
starchs f of 543?;&&% ElBctricIOhAEY f RGoRe RN GfiePiliofBY sRBelfGd (@ de! i ver
a COITpOUI’l and armaceuti c nposi tl I’l e | nven on({ St e | ung
is a |iquegd,Npaley edd\gUJEteé SmbdsuléﬂhnthM 7eXxa38)! a“he blﬁctékrchdmgm}fq:ren&s afi on,

Ha d, d tr | e hol t
et ool | 2o oo Ry PR TRl SR KT PR ACP FPPANG e 25

into the mﬂmgphérﬂaa@é\ﬁmermﬂqjo@mh,ofmenﬁmmﬂenhbamlgs;ﬂdl dnEHiehdrs @ déviseonpound
and/ or pharmaceutical conposition of the invention to the lung. Nebulizers

create aetisHFoRtEpARtq; ‘E]EHU@UEWl}&IﬁOBP?ﬂHYa‘P}Ccﬂf skighin thejagly E%%er@%bﬁlﬁmt‘@s

ul trag@ni &aﬁﬁ:%f@éfﬁ&@nﬁﬁ&éﬁvﬁ:ﬁ &%ﬁ@ﬁﬁhé ﬁingshatnwsnnggm%nsﬁfaghv&y inhal ed (see
e.g., Verschoyle et at, Britis Cancer, 80, Suppl. 2, 96, 30 which
i s her ei ntechnotaggesr at ed by reference). Exanples of nebullzers i ncl ude devi ces
supplied by Bat

: her ti | u S, y ner et at,
United 65 28 ano%e%%brfr)%l t2‘£’8§7) %@%%ﬁﬁ%}' %%Og]t%glt"se@%at ent No.
5, 954, 047inveraion dad bé delilereddn a%sic]dﬂint;ﬁdicﬁ[aﬁh@iﬁoﬁﬁieﬁ(ﬁée ﬂ‘dﬂger51§9505’c63119é, van
der Linden, e t ed at es. Pat ent 5, 970, anot h
enmbodi men$49 @ﬁﬁépé?nﬁ Bﬁﬂif’%d?n FHOEOIP“SE‘FEOG) ?WS‘BCI %ﬂﬂ“ﬁ@‘sie?e&g dto

del i Vs  aceeroLsst-anaéadin BRAF TG eds)CBiss, SRRPYSHE pRBs1d6st(1egg)eention to the
lung. EHD 5 aerosol devices use el ectrical energy to aerosolize liquid drug

sol ut i ons&aperadly Sb@ﬁgqr@qun Gl’g@'gherapy of Infectious Disease and Cancer,” Lopez-Berestein
and Fidler (eds.), Liss, New York, pp.353-365 (1989)).

In another embodiment, the compounds and/or pharmaceutical compositions of the
invention can be delivered via sustained release systems, preferably, oral sustained release
20  systems. In one embodiment, a pump may be used (Langer, supra; Sefton, 1987, CRC Crit.
Ref Biomed. Eng. 14:201; Saudek et al., 1989, N. Engl. J Med. 321:574).
In another embodiment, polymeric materials can be used (see “Medical Applications
of Controlled Release,” Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974);
“Controlled Drug Bioavailability,” Drug Product Design and Performance, Smolen and Ball
25  (eds.), Wiley, New York (1984); Langer ¢ al., 1983, J Macromol. Sci. Rev. Macromol
Chem. 23:61; Levy et al., 1985, Science 228: 190; During et al., 1989, Ann. Neurol. 25:351;
Howard et al., 1989, J. Neurosurg. 71:105). In another embodiment, polymeric materals
are used for oral sustained release delivery. Preferred polymers include sodium
carboxymethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose and
30  hydroxyethylcellulose (most preferred, hydroxypropyl methylcellulose). Other prefened
cellulose ethers have been described (Alderman, Int. J. Pharm. Tech. & Prod. Mfr., 1984,
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e.g., Noakes et at, United States Patent No. 4,765,539). The el %gtNrIocHem cal

properties of the fornulation nmay be inportant paranmeters to optim ze when
del ivering a conpound and/or pharnaceutical conposition of the invention to
t he | uN{O#MR6EA3S EHD aer osol device and such optim zaPFHNSI3PEFT nel y
perfornmed by one of skill in the art. EHD aerosol devices 10 may nore
efficiently deliver drugs to the lung than existing pul nonary delivery
technol ogi es. I n another enbodi nent, the conpounds and/or pharmaceuti cal
conpositions of the invention can be delivered in a vesicle, in particular
a |1 posonB(}sed. IEangsra,ffeQWru§mlea$c e;e wedid@ows Rythe 5idBed Atimatand hawatbeen n

"Li posones, i n.the Ther s d 15 Cancer,"

Lopez- Ber Segoib ‘Pg‘rﬂie iai]it *’é&g f arm I@?&?O ;7 pp. 353-365 (1989); see
general |y "Li possaivaser leﬂnbbaialeﬁh@ﬁ@ﬁy-coited peeeitioasisandesRabRr aRfssanRar , |
Lopez-Berestein_ and Fidler (eds ). Liss, New York, pp.353-365 (1989)) In

anot her erglstepdmninistatian.cBiefatsd $oaahednasriakhacindepalymers With s mbodspendst of t he
i nvent ison ssﬁ.ﬂllief(lgegHV&rn%wd R1cS! AR Wah 83RE/ &m @ép%ndeaf ﬁ%ecrfab' y, oral

sust ai ned rel ease | n "one” enbodi nent, a e used
(Langer, sweHag, @@bhmnn ot 6®Fion ORC, @n¢-tontrofed re&a@hﬁmlynn:qngthatlazte @¢ptade@hndek -et

ﬁ;[at erllgglgs cﬁ)ﬁg‘%gl usg Negecgét%f]%gr@e?se% (fp%c)”{;la ?%tr%tr% dlf%gq?yers ﬁat rrg;rei gase, "
Langer andiewcs,ed bgdmdcrea% presssre, (i.Bpgrassiiatcontrolledacleda). ( 1974); "Control | ed
2Tt e B g S S A R
Al acr ool reﬁg@raama?ua%nwe%z abrug BBk, Brk-ANRM022869514R). Bukiing et al .
1989, Ann. Neural . 25:35 ward et at, 1989, J. Neur osur%g 71:105). In

andt her erPB@@'Ph‘E?hOd“p@ﬁyQBQSC Remetiq devises ap asadderorplgustaingd relrase delinerdl r el ease
del i very. cfé(/ {’m%@e)’%?éﬁgig?%%ﬁa?&@ H”?\ & r‘Pi@X*ﬂ'{%ﬁQ%J %gl,' WhiRde

hydroxypropy ose yl¢elTulose an
hydr oxyet tﬁﬁiltcsel’dt@dtobe3,(9r}r@,§99)pr ef erred, hydr oxypropyl nethylcell uI ose). O her

preferred cellulose ethers have bee scribed (Al de |.nt Pharm
Tech. & Prod. HF 1 engBenanoois. SERR BRI GR b0 AR SRR e il rodinic
PCT/ US200 3Jf@k/taidbt (E(tBé cdmﬁhnd?ﬂﬁi/@fpﬂaaﬁ:ﬁﬂ‘c&ﬁich]ﬁ@nﬁbbsiﬁoﬂ of thameerdtioa, thed |  known

to the skilled artis n and ve been . described ip the_art (Banmha et at,
Int. J. PHERHEDS (1@379 agtiongefije SXSFPf%zﬁéPﬁ?éfeee%ogpwgﬂe n elmsfiv?a érgﬁgﬁt@as

prepar at i T InablIeRSRE ”%&};;a%ﬁl 2. 9psi BLIBRA19945). RRR&G MRS ERE ON.
Preferred coating naterlals i ncl ude polyners with a pH dependent
systems discussed in Langer, 1990, Science 249:1527-1533 may also be used.

20

4.9 Pharmaceutical Compositions

The present pharmaceutical compositions contain a therapeutically or diagnostically

effective amount of one or more compounds of the invention, preferably, in purified form,

25  together with a suitable amount of a pharmaceutically acceptable vehicle, so as to provide
the form for proper administration to a patient. When administered to a patient, the
compounds of the invention and pharmaceutically acceptable vehicles are preferably sterile.
Water is a preferred vehicle when the compounds of the inventionare administered
mtravenously. Saline solutions and aqueous dextrose and glycerol solutions can also be

30  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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5 solubility (i.e., pHcontrolled release), polymers with a sl ovfoyiarch 2007

pH- dependent rate of swelling, dissolution or erosion (i.e., time-controlled
rel ease), polyners that are degraded by enzynes (i.e., enzyne-controlled
rel eas@yoaed/oesdiygners that formfirmlayers that are REZUSWYRAIBYS an
increase in pressure (i.e., pressure-controlled release). In still another
enbodi nent, osnotic delivery systens are used for oral sustained 10 release
adm nistration (Verma et al., Drug Dev. Ind. Pharm 2000, 26:695-708). In
still another enbodi ment, OROSTM osnotic devices are used for oral

sust ai nedg gl A §1y88lol, pRIpYlendl @UicEIe Valel RARROMARA B 1. rmklgéege%f# States Patent -
No. 3,845,770; Theeuwes et al nited States Patent 3,916,899). In yet

anot her eptnsairerufical campesions|if degirade Fakalse copiginamnensmenntpdiavetting Ar pr oxi mity
15 of the ) h ! d/ ol ical..conpasiti-on of the

i nventi on?&?{%g@hg? e&&r?ﬁpﬁg on: 39 gge?lr%aélg?%n of %ﬂgﬂgfg@é}}ﬁ"@%o@ém(‘%e, e.g.,
Goodson, lubni¢cdvgiaad boléyind dgeat mapde ugtl. Control | ed Rel ease, " supra, vol. 2,

pp. 115-138 (1984)). O her controlled-rel ease systens discussed in Langer,
1990, %ci ence %Q@E%ﬂﬁfmmﬁﬁ%ﬂﬁ@gmﬂww Oi.ﬂga IBYEREIRR By Bec al

Conposi t i gRAgufiBreRbe SRS JTRBAVERGSHT inbdng, BRIPARE, Lol ATatind HrAleR-1Raking,
therapeutically or diagnostically effective anount of one or nore conpounds

of the i nlegigation emylsiyiagamrapsulpingpentiappiag of lypphilizipg prosersesher with a suitable
amount  of pp, Q%uﬁ@zﬁ%%k&s%dﬁnﬁ?Bgmgia?edﬁgﬁn%rﬁiqnﬁpmﬁﬁw} gsu?%@(é QF]PBJ%G form
en a pa

for proper admnistration to a patient. adam ni stere rent, the
conpounds plofsididgcallyaempiable camigrspdirents.ceaxaipieotslor yuxaboes; whikke facditatel es ar e

preferably sterile. Water is .a preferred vehicle.when, the conmpounds of the
vent fonPareSima rurrangie! B raUEh BE PG &ReF NERRPE B¢ and aqueous |
dextrose pMAm@tentiedIy| Psspetforiilsticias déJefdenbepodlhermteyfadmatisttatidni cHoseahi cl es; -

particularly for injectable solutions. Suitable pharnaceutical vehicles
al so include ekbs prsntRhaupacrutical compegifionsgpy, take the fogp phsodutiopgcr ose, gel ati n,

mal t, ricCgysperdsiidlemutid, kbled Hl@,ﬁ)egﬁ&;caﬁs{iﬁg,% s%ﬁe%%a&&angqi%@&t bwders,
nmonostearate, talc, sodiumchioride, dried 67 28 March 2007 2004/ 063213

PCT/ US2003sodrggsleadeifpmmildtions, gippesitopics, epulsipps,anwsolyl spoys,, suspensiops.arhanol  and
e L8 g R PR A SARER, bl VR ibigcen ! o
agents. | reladdista capsulaisxe 4. &.aGxossvetldbridli Yhitg, Stathd BdtentiNog 15,698,1 55). Other
examples of suitable pharmaceutical vehicles have been described in the art (see
Remington's Pharmaceutical Sciences, Philadelphia College of Pharmacy and Science, 19th
Edition, 1995).
20 For topical administration, compounds of the invention may be formulated as
solutions, gels, ointments, creams, suspensions, efc. as is well-known in the art. Systemic
formulations include those designed for administration by injection, e.g., subcutaneous,
intravenous, intramuscular, intrathecal or intraperitoneal injection, as well as those designed
for transdermal, transmucosal, oral or pulmonary administration. Systemic formulations
25  may be made in combination with a further active agent that improves mucociliary
clearance of airway mucus or reduces mucous viscosity. These active agents include, but
are not limited to, sodium channel blockers, antibiotics, N-acetyl cysteine, homocysteine
and phospholipids. -
In one embodiment, the compounds of the invention are formulated in accordance
30  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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| ubricating and col oring agents may be used. 5 Pharnmaceuti cal c&ﬁ%grlcthizc?rqg
conprising a conpound ef .the invention my be manufactured by neans of
conventional m xing, dissolving, granulating, dragee-making, |evigating,
enul si PR/ WdEpsul ati ng, entrapping or |yophilizi ngPBT@gg@é@é"’.s%

Phar maceuti cal conpositions may be forrmulated in conventional manner using
one or nore physiologically acceptable carriers, diluents, excipients or
auxiliaries, which facilitate 10 processing of conpounds of the invention
into preparations which can be used pharmaceutically. Proper forrmulation is
dependent thporventie maubefophulatdimagieewstsphonshprsterably, Thghypiolbgeally

phar maceut | cal ,.co itigns can take the for f sol utiqns, ,syspensi ons,
enul si on, ctogmagﬁlgfmﬁ%slsgg %Se}ﬁngf gauﬁcénps utEss® Socuglﬁg’lﬂr }s{ysé(gﬁ@%l ﬁ‘ihﬁ‘ﬁ “?flaﬁi ds,
powders, Bi¢SfoRitioathayaloanstfohtilaishedgents Sychas pRp&iding| statsliziggatdsdons,
aerosol s, sprays, suspensions, or 15 any other formsuitable for use. In
one enbodi HeAFFSIng w@nﬁﬁhmﬁmwﬁwtbifpfgeeéﬁt%f@%ﬁrlewnw@ pelpdete (see

e. 9., G ospwmliihif agdht. . PHdRhiR Gl &nfosieheft inevensuLRhidifvkion Hajer  exanpl es

of suitable pharmaceutical vehicles have been described in the art (see
Reni ngt on' @tiphalhmaelede & daskl Bestheticeuch PHishewaiepnpase poh kbtge sisfoltkear nacy and
Sci ence, 1 : RE - \ cal 1 ni.strati ounds of
b eeniTbarnbie ey, ARl A FobabIR) ke AUMAIALH I AR RSO
suspensi ondnsagd formafer exameé, las k yoiphilizel powelenot watdpyfet eoncentrdtomnaul at i ons

i ncl ude those desi gned, for .adm ni stration by injection, e.qg., .Subcutaneous,
| nt r avenouE PR TEEL PRI AR B ARPORS Of HEPE AKIPOede TeREEet on, as
wel | ap) t hesee st gnaen eonipoansstandMbentioh aNEmiEasel by Sff@ionQlt cRybeonary
adm ni strati on. stem c formul ati ons 25 nmay. be made in conbination with a

further aclifRFeselyeExtmale. Vithrpipbisionhosledopampe srlephapeacedicabgradty nucus or
reduces MiGASorkaRROSWikn a LRESIAGE X EnRRER S adfifhl it by ibfectioff £ NOL 11 M 1 ed

to, sodi um channel bl ockers, antibiotics, Nacetyl cysteine, honocysteine
and phosphunpoulelef stérile vater &rbudition et saling cachansondadso dfat theangredients mop ar e

formul at ?%e'rﬂgéﬁﬁgra%”a%%migga%?h routine procedures as a pharmaceutical
conposi tion adapted tor Intravenous admnistration to human beings.

Typicaliy, conpestnaasnbcdshiedminienitivnpefierantsnpprapeinoushe Bdidrne b¢ rati on are
SRR CHENE R TN O Y RO
Pharmaceutical compositions for oral delivery may be in the form of tablets,
lozenges, aqueous or oily suspensions, granules, powders, emulsions, capsules, syrups, or
elixirs, for example. Orally administered pharmaceutical compositions may contain one or
20  more optionally agents, for example, sweetening agents such as fructose, aspartame or
saccharin; flavoring agents such as peppermint, oil of wintergreen, or cherry coloring agents
and preserving agents, to provide a pharmaceutically palatable preparation. Moreover,
when in tablet or pill form, the compositions may be coated to delay disintegration and
absorption in the gastrointestinal tract, thereby providing a sustained action over an
25 extended period of time. Selectively permeable membranes surrounding an osmotically
active driving compound are also suitable for orally administered compounds of the
invention. In these later platforms, fluid from the environment surrounding the capsule is
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
30  delivery profile as opposed to the spiked profiles of immediate release formulations. A time
delay matenal 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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the invention may be fornmul ated in aqueous sol utions, preferably,

physiologically conpatible buffers such as Hanks' solution, Ri nger

sol ution, or physiological saline buffer. The solution may contain

f or mul é‘l’%r’?)“%@ﬁ%s such as suspending, stabilizing and/F/US#03{9&788F ng
agents. \Wen necessary, the pharnmaceutical conpositions may al so include a 5
sol ubi l'i zi ng agent. Pharnmaceutical conpositions for intravenous

adm nistration may optionally include a |ocal anesthetic such as |ignocai ne
to ease pain at the site of the injection. Cenerally, the ingredients are .

suppl i ed stdrher so&ﬁﬂn&ﬁ@hﬂhr)é dllulds¥ afbghedeh babonate, wni tSucHsR@Rs by m  f or
exanple, as _a ly fg@l lized povvder or water free concentrate in a
her net i caPlefFrddhoiptamprticalaradeuch as an anpoul e or sachette indicating the

quantity of 10p@aGhi H&Jl@ﬁﬁﬂ&mnc\m%ﬂcﬂ A3efof XRPI duendiis, laﬂ%Fsrﬁﬂd%BlLﬁl%ns

adnmini stered by infusion, i1t can be dispensed, for exanple

i nfusi on Bmtable@ammmmmg 0$tidumtfemﬁih@rwﬁelea&llmaalkldcmwconlva(E@, or saline. .
When asco he i nt i adm,ni.st.ered b e anpoul €
of ot of 1 1 EORAPEs Stesh ForyaBiaR Mol Je B} FROREH B bk SR oh sy

i ngr edi enhedlmyfferbaem@nqﬂ{ PandpH 6 e. adMdenites titatd, astortatd-abetwan abba S|

adm ni stra et tsa atetothe barrier to be perneated are
used in t c‘ﬁ%‘éﬂﬁ@ Ty &g A CHERIFEr YA VRH GRIRTIPA 2 ar t .

Phar maceut,ﬂé:@hts g@ﬁmhﬁésq%ﬂ{eqn\eg,{a@Ibe(QQ&ddvery may be in the formof tablets,
| ozenges, aqueous or oily suspensions, granules, powders, enulsions,

capsul es, syr Uk bugsal adayifistration, the phasseageslical comppsitonsamayrtake the dorm of
phar WGeUFabfé?sj 109 é)ﬁﬂctfoﬂﬁ'uﬁat@@}h&%&ﬁ H?I%%n&r 20 more optionally agents,

for exanple m ng agents such as fructose, aspartane or saccharin;
flavoring agenlt]gulﬂldnig fasnubeiope suiiable forisk with nebulizersymédiquidsprayhdaviogs col ori ng

o epar at | B EREREBYAAV AN Snicelu iRt 8 Fofp Pt e HERouIb: 1 ans mmy be

coat ed t Opkiemadeutidafliy Bécepiblt iveliiclaNBrefaiE It piditmbdtutibglydrstgtaiioveastleial
tract, ther ebé pr OVI dﬂpg a sustained action over an 25 extended period of
time. Sel alifiyig&spap pratermeisitiene sbysel FaRfrAverasr bahoPrienally. active

driving C%Hﬂ%ﬂﬂteﬁﬁﬁn@ b%‘?ad&éﬂ ttoemlneché Qéms.%ﬁ aﬂokymegmme §&1@ﬁ§§op&r§?aﬂmls of the
invention. In these |ater platforns, romthe environment surroundi ng

t he capsuPkcampoundsiof the dnvigytiorh é’refﬁtablymjllsdoﬁp@d nglliquith sedh aswealalephpb ghicehl ace
the agent g%@&ﬁ Bf a %R{TRS(? ' bkh%PPmefh:aflé) atﬁ%éﬂ#ﬁ%&gg IDGRS.AG! 1 very

platforns rovi de” an essen Zero o I|ver profile as
opposed t mspdsnsm&phil@té fprr @t iih #s0s01 dewmdﬂeémewﬁed) gmseoff Lilinid m Iaﬁf(&?ae Agt i me

e use. - Bresri e e pHES PR RhPeRkid o Sier ket e manni tol
| act oge, S[586,611). mRgnesi um
A compound of the invention may also be formulated in rectal or vaginal
pharmaceutical compositions such as suppositories or retention enemas, e.g., containing
conventional suppository bases such as cocoa butter or other glycerides.
In addition to the formulations described previously, a compound of the invention
25  may also be formulated as a depot preparation. Such long acting formulations may be
administered by implantation (for example, subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, a compound of the invention may be
formulated with suitable polymeric or hydrophobic materials (for e:;ample as an emulston in
an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example,
30  as a spanngly 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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saccharine, cellul ose, magnesium carbonate, etc. Such vehicles are
preferqpbxmﬁkaﬁq§rnaceuticaI grade. For oral liquid Pr g, ﬁ@&&ﬁﬂ§n§90h as,
for exanpl’e, suspensions, elixirs and solutions, suitabl'ecarriers,

exci pients or diluents include water, saline, alkyleneglycols (e.g., 5
propyl ene glycol), polyal 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 nMto about 50.0 mV), etc.

Addi ti ona|PPWaP¢%ﬂ§iaﬁ§eP5‘§§ﬁ?1§,S" By, i e actiyity pf the fegepidsmay be | e sal ts,
acyl cam t inaga3g réaﬂ?qnl\#ihﬁ)aﬁ@)én@%n@@@moﬁ%ﬁl%ﬁadqumafw SiHefplofi@, the

phar maceuti cal conpositions may take the formof 10 tablets, Iozenges, etc.
f or nul at edolivents thaw i comrspindingiveeacid fomui d drug fornul ati ons suitable for use
Wi th nebulizers and liquid spray devices and EH D aerosol devices w |
typically include a conpound of the invention with a pharmaceutically
accept @bl e vehicle. Preferably, theiphabamseutically acceptable vehicle is

a liquid such as al cohol., water, polyethylen | ycal. or_ a rfj] uorocarbon.
Optional ly, _15%‘a‘t‘?lfi‘tpﬂ'éfEI %eé?‘feapé%ﬁ&p%émé%eb'gﬁﬁtcg"éf’fl_g?mt'ﬁ%r_eggl’”d ol properties
of the solgehdrally RIus&Hin R BRb@M effetive RBILIE ShelfitehBEd pupedet IFdPuseRb &letcabl v,
this material i's liquid such as an al cohol, glycol, polyglycol or a fatty

aci d. Ot h@revatdissenss eff disosders Hehtap pacer the Pomerungs ebsitciualkt amuladrsd&r on
suitable f i I : : LllyJ n the art
(see. e g miEG PR BENGE S8 AhEERITesBol RS Bafbiban

Uni t edl0St sffegtivPatmemit. Ror us@ @ detdsbéisdses)or disondsnpoghds ofncehibeicompontridonf may al so
be fornmul ated ip.rec or, vagi nal .. pharnmaceuti cal conpositions,such as
subpost o ricual ForEfatD afloutgieuicR LTRSSy fithes D RFRNRR L

supposi t orapplixdlde s dagadsticadly effecvize bubiirer or ot her gl ycerides. In addition to

the formulatio descri bed prevjously, a.compou of _the invention 25 may
al so be formul 3?‘%6‘“%‘5“ %‘@Bﬁ’f’“‘@r‘éﬁ%%ﬁ’?‘&‘ﬁ“ tgqu’ﬁﬂfb&?ge%t&‘tei /4% B HL | ons nay
be adm nipgsdveh®sh dVietesondnh pirtiONar(difide@ %ABF dtiorSHBGsea MERHS will &dpend on
intranuscularly) or by intranuscular injection. Thus, for exanple, a

conpoulid  dhe naire phthie Asprder aragndiiion; endfande datenpingd Hijistaagard chisicglreri ¢ or
hydr ophobig., TRLE 1@ if hObrt Q&‘I?rgﬂl)gsﬂ)?&es U%Pgh ah&’iﬂo{],r}n vithb &G %ﬂlo%@%gf oil) or

i on exchange resins, or as sparin SO erivatives, for exa e,
may optionally be employed to help identify optimal dosage ranges. The amount of a

compound of the invention administered will, of course, be depéndent on, among other
factors, the subject being ireated, the weight of the subject, the severity of the affliction, the
20  manner of administration and the judgment of the prescribing physician.

For example, the dosage may be delivered in a pharmaceutical composition by a
single administration, by multiple applications or controlled release. In one embodiment,
the compounds of the invention are delivered by oral sustained release administration.
Preferably, in this embodiment, the compounds of the invention are administered twice per

25  day (more preferably, once per day). Dosing may be repeated intermittently, may be
provided alone or in combination with other drugs and may continue as long as required for
effective treatment of the disease state or disorder.

Suitable dosage ranges for oral administration 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

30  kilogram body weight. Dosage ranges may be readily determined by methods known to the

artisan of ordinary skill.
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30 as a sparingly soluble salt. Wen a conpound of the inventi on2§s aé(c:ll1 0c

it may be included in any of the above-described fornulations as the free
acid oré‘gg @har maceutical |y acceptable salt. 70 28 March 2007 WD

2004/ 0892 1¥H486X1¢52003/ 037895 Phar maceuti cal |y accept abf FUS3$03437895
substantially retain the activity of the free acid, may be prepared by
reaction with bases and tend to be nore soluble in aqueous and other protic’
solvents than the corresponding free acid form 5 4.10 Doses A conpound of
the invention, or pharmaceutical conpositions thereof, will generally be
used in an anoﬂuitabéfdoa@geimmgebcﬁo:ainhhweua(he)hmn@isdetilormm: gese).0Faz taise to

t t di d f
S ruct ur aPbes Vil berERSER Boos Rt BatlE Bafie BRBESP kBReSer cof - are
admi ni st ea@dindtraBfidre @endrallyeatio£s .8 paigfliptRldy weidht &f oe@itli @k 2 BB Weig IEOF use-to

detect di seases or disorders _such as cancer the conpounds of structural

For nul a ( SYProsidriss epiearlbpeantain e%ﬂute&mmgi%ﬁsalmb?whglweo 2dipmposider ed or

appliegd i %&s\ma £ ﬁd@ﬁrg;n T L gmpeund of -

t he mvenU%ﬁ%%v%at e}r?ﬁh%rxeﬁofg %elle it tsﬁegﬁr?e%ﬁga E?lfet\l}gflat%?%ﬁpor

det ect i onahﬂthSﬁfawtaboutl lé)P/aUyworghechnonmmndédd@ng@mehtaslemdher ein will depend
on 15 the natur e. di spr ti.on,..and. can be determ ned by

st andar d S uEAYar 18 %6"(5 P \)\‘/F?“e?nust ‘ﬁ’léuralt Suggn%]%?f I]ntffngVg@L:scri bed. In
addi ti on, atﬂrﬂln\lsltl’éﬁ(ﬁh &t in ﬂle\tange oass@m 00 ®RY% 10 abo1280 Iy peLkikipRinPyEshdy0 hel p

|dent|fyot|mal osage ranges. The a nt of a npound of the invention
adni ni st eMEE Iﬁﬁfecnes? 3%%?% e 5tr %ﬁéﬂ? dgge- remﬁrgcua\teﬁg?meﬂm«" t he

subj e¢d beiRGrbhRpl fbdel B s¥§erg§1t S&fh Anfial MHAER Ghd sylsRErs 2RMELN-kdbwaf in e
affliction, the 20 manner of administration and the judgment of the (
prescri bi A& physician. For exanple, the dosage may be delivered in a ‘
phar maceuti cal t; ltiple
applications o}rﬁé)on F]P&ghm{ n&gg@dﬂ‘ﬁqhﬁgﬁegml%égfeﬂ I}I}Q% ap%gf%%oﬁ%)%unds of the
i nvent i ondescabdbdhoverfedhbylemdlthaamuac rpmbhylabma&eh@ﬂmtn iastivigyt pxior.to use

Pr ef er abl in this enbodi t he co t he entjion are
admi ni st eﬁlﬂml‘Wc m”peé(f"m?g3 ‘f} PASPES g ﬂgﬁofo egﬂglgwbgt%e TRIMNISEIOR QL rmy be
repeatl®d hBRp&Efiv dohq;rahhcyofmamvéﬁnormsm/wﬂﬂﬂna@bﬂBec@ﬁpwmsc‘c@my1ﬂa&m@;ﬁnsvm th other

drugs and may continue as long as requjred for__ effective treatnent of the
di sease spuilaregforfreapgareventing or diagnosing cancer. The compounds of the invention

may also be demonstrated to be effective and safe using animal model systems.

Preferably, a therapeutically effective dose of a compound of the invention
described herein will provide therapeutic benefit without causing substantial toxicity.

20  Similarly, a diagnostically effective dose of a compound of the im{ention described herein
will provide diagnostic benefit without causing substantial toxicity. Toxicity of compounds
of the invention may be determined using standard pharmaceutical procedures and may be
readily ascertained by the skilled artisan. The dose ratio between toxic and therapeutic
effect is the therapeutic index. A compound of the invention will preferably exhibit

25  particularly high therapeutic indices in treating disease and disorders. The dosage of a
compound of the inventions described herein will preferably be within a range of circulating
concentrations that include an effective therapeutic or diagnostic does dose with little or no

-

toxicity. e

30 4.11 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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Sui t abl e dosage ranges for oral adm nistration are dependent on %W%%%%Or?gy

of the drug, but are generally about 0.001 ng to abeut 200 ng of a conpound

of the j i per 30 kil ogram body wei ght. Dosage r ) be readily
det er m‘k@é&i}zfm%ﬁhods known to the artisan of ordi nar%}@’%ﬁ?@%%f”% Mar ch
2007 WD 2004/ 063213 PCT/ US20031037895 Sui t abl e dosage ranges for
intravenous (i.v.) adm nistration are about 0.01 ng to about 100 ng per

ki | ogram body wei ght. Suitabl e dosage ranges for intranasal admnistration
are general ly about 0.01 ng/kg body weight to about | ngy/ kg body weight.
Supposi t ofdastongether thetapewtoragant Hiseompourdangior phagpagentical edyapesitivd ofrhk | i gr ans

of a conmpound.5 of, .1 he inventian per Ki.l. el ght and.conpri se
active i ngl;nrvee BN ndiﬂﬁlle @p?‘glﬁga@e%tfcoan g%tgg%hﬂvgé_lg&, Pn S."g%%‘gﬁfa%@o%“s?‘%%t .
Recommendéslostosatgdimémy a ¢onipoade hndibs phaindceaivab@uipatition off thapesitioaneal |

subcut aneoys, .epi dural, subljngual. or. intracerebral adm nistration are in
the range ag’r“%‘gﬁ‘?c‘G’.Cﬁﬁimﬁ'gw‘cﬂb8’55‘85‘3“‘?@6O‘i‘rﬁtcaﬁ‘gﬁ'ekﬁl‘ﬁ@?“é‘ﬁﬁ%efm’%ﬂih M§ei ght .

Ef f ect isve ue ps@ 8f KB Xarie patinhaR@icAlRApbEitin SQsRrseRpARSRCGHENRSmPSsHoed from
in 10 vitro or animal nodel test systenms. Such animal nodels and systens are

wel | - knowdn prothenembagdimenh e phavmrsavits] eompopition phtbpinverioansadprieitterediphiyr assayed
Invitro %P%Hsé‘qught"&? ’ad&@isnda%%fi.%k 9&%&%& eut{c%rgeﬁthe desired therapeutic,
prophyl acti ¢ or*diagnostic activity, prior to-use in humans. For exanple,
in vitro assay paticdis, insed prefeded enbadireenifthd draipoadds andst pladrinaceutidal 15 a

speci fic conmpound of. .the invention or.a cqonbi.nation of_ c ounds of the
hvent i on PEPORIQE S Fsdnyesfiop Fambq 450 EsomPaREPn BeBPY HUGHERT ng cancer. The

conpounds chémétheapdnvie Apddd(e. dTPalkdhiE R dgentslep stk dgeh athstafilspeg.ef f ective and
saf e using ani nal rmdel_%)?/st,ems. Preferably, a therapeutically effective
a

dose of a ¥tnphosplpmae.dfosfapidee macBlirethiaurs mstplalkerlormlell. provi de
t her apeut ifgx B&MBf Ik 1aWihd) Aibte FAUMPGuRHRN DL | Blsultt] GirbMured tril-Hebyar |y, a
di agnostically effective dose of a conpound of the invention described
herei n wianlimpipbnliteic(edi dglioarnd endlegsepyirmidine healegsdeass flwerowadk flantridae,
toxicity. 1cifty. of..cO 13 EﬁEi L on. . term usi ng
st andard f): a)rélﬁlgglzaaﬁ{n?%g%’ eggr')g @ g %ei %ngﬁog% .%19&%%%;%51 Adi ?{lf/)g%g %‘g‘rqe&wﬁ{e&ﬁgby t he
ski | | dd aretd. ) adturalpr@dalcs &. g. atinbladtaieyvendristio etopadide, tehigroaide dattinomgtingct i s t he
t her apeut iq% i ndex. conpaQu of the .jnventian will E[reef er a.blag/ exhi bit 25
parti cul arPyPRTYH™ @&”H’E@‘ﬂ'ﬁ"i eQIAYFR, FUthRy G, aufqmpyoin e sasparagingseri sor ders.  The
dosage of imerferon alpha), platinum coordination complexes (e.g., cis-platinum, carboplatin, efc.), :
mitoxantrone, hydroxyurea, procarbazine, hormones and antagonists (e.g., prednisone,
hydroxyprogesterone caproate, medroxyprogesterone acetate, megestrol acetate,
20 diethylstilbestrol, ethinyl estradiol, tamoxifen, testosterone propionate, fluoxymesterone,
flutamide, leuprolide, efc.), anti-angiogenesis agents or mhibitors (e.g., angiostatin, retinoic
acids and paclitaxel, estradiol derivatives, thiazolopyrimidine derivatives, efc.),
apoptosis-inducing agents (e.g., antisense nucleotides that block oncogenes which inhibit
apoptosis, tumor suppressors, TRAIL, TRAIL polypeptide, Fas-associated factor 1,
25  interleukin-1B-converting enzyme, phosphotyrosine inhibitors, RXR retinoid receptor

agonists, carbostyril derivatives, efc.) and chelators (penicillamine, zinc, trientine, efc.)).

4.12 Therapeutic Kits. s

The current invention provides therapeutic kits comprising the compounds of the
30 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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conpound of the inventions described herein will preferably be WW*‘"“ 2007

range of circulating. concentrations that include an effectl ve therapeutic

or diagnostic does dose with little or no toxicity. 30 4.11 Conbi nation-

Ther apyY? A'UAPZ3n enbodi nents of the present inventi &'rFT’Pﬁ@Oé’B??ﬁ%nds

and/ or pharnmaceutical conpositions of the invention can be used in

conbi nation therapy with at 72 28 March 2007 WD 2004/ 063213

PCT/ US2003/ 037895 | east one ot her therapeutic agent. The conpound and/ or

phar maceuti cal conposition of the invention and the therapeutic agent can.

act addi tiamalgqnim, antirargeogenasisagertss gr, inkihitess, gbeptoarindycing hpemner adwhodsyrent, a

conpound an %hf‘ffi‘ ceuti.cal ﬁﬁ’@?of?.' tion of the invention is admnistered
ra

concurrenf’f 1rtlllog 8?005}?0‘5?1& t herapeuti c agent, which may

5 be part of t fl‘ﬂerslﬁlﬁc n&aﬁmﬁwa kiagle coRMPES Whicdritodfaind tkH §JmasoaRl of the -
phar maceuti cal n’gosr tion. |In another enbodi nent, a phar maceut i cal
@

conposi t | HH’GBFOWPT ?W@%‘F%HOIF‘EOS&W Af the EreRiiop yith or withawt peuent t o

adm ni gtr Hafm 26 , one preferred
enbodi ?re nte Blln? ee(a{cséﬁg s? Oglgg&g? 8%%1 gfmrrac e B{a ? %dgqbogﬁ{o%%t@{eooﬁg&o t he

i nvention cgmpomsmmthecbstbpmtamr foh eschggmppnemt. obteferatily, thirepattiner apeut i ¢
agents (e in

cycl ophosrl)( am IXM? 08 I%I adgg""n@c‘h“rd%?‘%’? h%?na%ggceu{{?aﬁ ﬁmPBOSl& T tr’%mbum |,
hexamnet hy hmvehﬁusﬁ pilﬁkag'édﬁo@hﬁzpﬁ):omﬁilnkt}dn waith tfwctaacﬁamﬁmgon ofdisagbicn) ,
nitrosoureas, t anti nmet abol i tes § Pﬂﬁoﬂf olic acid anal ogs,

riazin
pyri m di ngogﬁgqrgégre{e %E}) a chqmpthegapeulis 3gent; 3 2 hROFWEF RE ar abi nosi de,

et c. ) 10 PUGhABoARA AlSinkiBgdhesis RRNESRARBIYT] ﬁﬁ)opmisqg&lﬁﬁigr'h%enﬂﬁ&t&%hﬁ;r) n, 15
etc.), natural products e.g, vinblastine, 'vincristine, etoposide, 1

terti posi aed/onaphwmmmwommaumﬂwp&?he camRomant ofithe kibmasbgci n,

m t hmryci r I atl num
coordi nati (r)en@%ﬁ eggesag‘z c&mgl?o% g@ﬁr@‘g} qﬁ?ﬁ?ﬁ%a%zz@%‘%% ?(gltzlﬁlr}&rbq’%or tc?

m toxantradmjnlmdombowpaemt procar bazr ne, hornones and antagonists (e.g.,

pr edni sone, [ OXYproges pr oat.e medr ox rone acetate,
negestrol acet iﬂ%co %fﬁ%?ftﬁs‘?@? r%’fied lé‘t%eﬁ’f/f‘ygs]?(ﬁﬂ%ﬁ@fm Yanoxi f en,
t est 05 er pRFe@bI9NinAYBdols sd‘llhﬂmxmmqir@sxeﬂg,a stérile bqudolesollitsnp el de, et c. )
anti -angi ogenesi s aggnt s or inhibitors angi ostatin, retinoic acids

and pacl i camepnenisof fhg kit may adsoibg Frawded as ffﬁrdazfmlebwr By eonverted it Hgvides,
etc.), apYRHGHELS oﬁ]ﬁlgﬂﬁé B eRABERhiSh 418 pekferaliP bl oVElEAGn Mitsth& étﬁl@tsccﬁl%ﬁerbl ock

oncogenes Wwhich in
The container of a therapeutic kit may be a vial, test tube, flask, bottle, syringe, or

any other means of enclosing a solid or liquid. Usually, when there is more than one
20  component, the kit will contain a second vial or other container, which allows for separate
dosing. The kit may also contain another container for a pharmaceutically acceptable
liquid.
Preferably, a therapeutic kit will contain apparatus (e.g., one or more needles,
syringes, eye droppers, pipette, efc.), which enables administration of the components of the
25 k.

5. Examples
The invention is further defined by reference to the followin:g examples, which

describe in detail, preparation of compounds of the invention and methods for assaying for
30 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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apoptosi s, tunmor suppressors, TRAIL, TRAIL pol ypepti de, Fas- ass GO af & 200

factor 1, 25 interleukin-1 G3-converting enzyne, phosphotyrosine inhibitors,
RXR retinoid receptor agonists, carbostyril derivatives, etc.) and

chel at or¥Q W64 | anmine, zinc, trientine, etc.)). 4. PETHHRP BI% Kits.
The current invention provides therapeutic kits conprising the conpounds of
the 30 invention or pharmaceutical conpositions of the invention. The
therapeutic kits nmay also contain other conpounds (e.g., chenotherapeutic
agents, natural products, hornones or 73 28 March 2007 WD 2004/063213
PCT/ US2003/ 037 8a5heamtraplesbeddavs, theefnllowing ghtogaatess bawegba fadlosring mieakingorls,

apopt osi s-i nduci ng agen or. chel ators or pharnmaceuti cal conpositions of

t hese ot he?“gjgfﬁ‘ﬂfgﬂ[b o gP%dngﬁ T &Y ll%‘i‘?e[ﬁg‘g@eﬁmﬁ'ngl e contai ners which
contains the conmpound of the invention or pharnaceutical conpositions of
the invention with giecw thout other 5 getmaArnts (e.g., other conpounds or
pharmaceutical conpegitions of these ofRedutylc8ER@YRAAS) or may have distinct
contai ner for each gggponent. Preterably,LRppapeutic kits of the invention
include a conpound gjgfor a phar maceut NGak g shidQa of the invention
packaged for use inghoghination with tﬁ%iﬁl 1QfQL stration of a second
conpound ( preferabl 2 chenot her apeut bG8 e“nlmetha nat ug}glll 1product, a hor none
or 10 tagoni st, a anti -angi ogenesi s agen ot Imllcf)%/l‘:%r AP

apopt osf's-i nduci ng ent or a chelator Mand/ or a phar maceuti cal conposition
t hereof. The conponegnts of the kit may re-conpl.ex or each conponent
may be in a separat tinct confai nep(@%‘?ngma e’gdﬁilﬁ&t@é‘ir{‘ﬁhﬂto a
patient. The conponents of the kit nay“‘t?@“,‘ﬂ}]éﬁ)‘f’ﬁ'é‘ﬁo_iphoﬁﬂli‘éteor more |iquid
solutions, 15 prefdly, an aquéous gév}BﬁP‘éfﬁ?feW@elﬁ?léF@Fabl y, a sterile
aqueoudSsol uti on. THEOBEonponent s of t Nehydraxyheprotiiagelebe provi ded as sol i ds,
whi ch may be convertfG nto |i qui ds byhigharessuse lighid shiomtdggamyl vent s, whi ch
are preferably provilded i n anot her di stilenct container. The container of a

t herapeutic kit nmay I6#M8 vial, test tubgyidthmasltogaphyngass spectrngg@pyor  any

ot her nmeans of enclading a solid er |iqwla. Usually, when there is nore than
one 2020o0nponent, thankit wll cortai nndmgecond vial or other container,
which allows for sepalrate dosing= Thenkililiteeay al so contai n anot her

contai ner for a phargmsleutically accepudalin®les! i qui d.

NHS = N-hydroxysuccinimide
NMM = N-methyl morpholine

25 TFA = trfluoroacetic acid
TIS = triisopropylsilane
TLC = thin layer chromatography
pL = microliter
uM = micromolar

30 viv = volume to volume

5.1 Example 1: Standard Resin Bound Amino Acid Coupling
Rink Amide AM resin {(Novabiochem) was treated with 20% piperidine in DMF (1

mL per 100 mg of resin) for three minutes with nitrogen agitation or vibration and the

35  reaction mixture was filtered. This step was repeated an additional two times. The resin
was washed three times with DMF, three times with methanol and three times with
dichloromethane. The desired Fmoc protected, tritylated amino acid (BOC or iVDde was
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

40  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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Preferably, a therapeutic kit will contain apparatus (e.g., one %{%%@2007
needl es, syringes, eye droppers, pipette, etc. ) ~whi ch enabl es

adm ni stration of the conponents of the 25 kit. 5 Exanpl es The |nvent|on
i s furWeepoiepiided by reference to the foll owi ng exanpPElUSIBIBY89descri be
in detail, preparation of conpounds of the invention and nethods for
assaying for 30 biological activity. It will be apparent to those skilled "
in the art that many nodifications, both to materials and nethods, may be
practiced without departing fromthe scope of the invention. 74 28 March

2007 WOIRN4H:06G@s3 THETEio a0 Br3410d with@D5: piperidige epanpI(Ei 36 e eachp
foll ow ng abbreviati ons have_the foll ow ng neani ngs. an abbreviation is

not def i Aédescripediahevy odegayfethy Hmoc et ﬁéﬁﬁw acmhdhem&@emﬁ. trile 5

B =t
0% 5 o LA SRR R AL T O D et

9- f | uor emyDivBt (iymlo rgrcl0 g 9f resind agd addgd sovibl abotegesin, HplTawed @MUtoml azol e,
0 RS B SR SO BB AT T, 1
i qui d che¢aptiod menaplwas filteredlant ee Ibﬁﬁ MEs Wahildqlux/ﬂh DTothFE digiea Ny Hd s se
spectrosg nﬁas amM)C 1|ref%rmnes rgu%se_qug?ltryrjr}igo acids were smgkcl cloLg]E:d in a similar
manner. For peptides containing an N-terminus acetyl, the following commercially
available amino acids, Ac-Pro-OH (3 eq) or Ac-Tyr-OH (3 eq) were used and coupled with
10 HBTU (3 eq), HOBT (3 eq) and NMM (6 eq) for an hour. For all other examples, the
capping of the N-terminus was performed by coupling the terminal amine on the resin with (* :
the approprate acid (3 eq), HBTU (3 eq), HOBT (3 eq) and NMM (6 eq). The fully
assembled N-capped peptide on Rink Amide AM resin was treated with TFA/TIS/water
(95:2.5:2.5, 1 mL per 100 mg of resin) and agitated with nitrogen or vibration for 1 hour.
15  The reaction mixture was filtered, the resin was washed with TFA/TIS/water and with
dichloromethane. The solvent was removed in vacuo and the resulting residue was

triturated three times with ether.

5.2 Example 2: Purification of Peptides

20 The crude peptide was dissolved in a minimum amount of methanol and water or in a
few drops of glacial acetic acid and water and was purified by preparative reverse phase
HPLC (Beckman) with a Phenomenex Synergi hydro-RP C18 column (250mm x 21.2 mm).
The peptide was eluted using a gradient from 3-100% B over 30 min with a flow rate of 20
mL/min, where solvent A was water containing 0.1% trifiuoroacetic acid and solvent B was

25  acetoniirile containing 0.1% trifluoroacetic acid. Detection was at 220 or 254 nm. Fractions
>95% pure by analytical HPL.C 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 ml by rotary evaporation, and lyophilized. -

30 5.3 Example 3: Cleavage of Peptides from Resin

The 1esin 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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mmol = mllinoles NHS = N-hydroxysucci ni mde NW = N-nethyl norls%f'fcrlerOOZS

TFA = trifluoroacetic acid TIS = triisopropylsilane. TLC = thin |ayer
chroma = mcroliter M= mcromlar 30 viv = vol une Si
Exarrpaggfeuq@gzgﬁ%ard Resi n Bound Amino Acid Coupling R ﬁ%m&%m&& resin
(Novabi ochen) was treated with 20% piperidine in DMF (1 nlL per 100 ng of
resin) for three mnutes with nitrogen agitation or vibration and the 35

reaction mxture was filtered. This step was repeated an additional two
times. The resin was washed three tines with DMF, three tines wth nethanol

and t hr ee RNIrerd fhreekimegivath deldaonteilieac. Thedesaed eashpxphbrecipfdraddiBH] (4

Lyr odi ne) B KaOPURe P ol KXARNER BB 0 SRR AR Sadpadinli el 1 7y

per 100 ngbave reshs ifol)ovendcbyableladilition b hi-nztipiheorpbling, (8 to dnd\lslminbnwm m; 40

ddi t f. N h t h tu itated f
S hour " Shishedfg T haR TR R B b veg AlFed A ok B Reld BRe Rt o1 £ T
DMVF. Thi s vﬁﬂnlIDMF ragd &ﬁ&mmwslm apbiradetbid. Thersihhas kefédwtRIFAAILSteni t h DVF

three tines ree times and. 75 28 March_ 2007 WO 20041063213

PCT/ uszooé?%%?@eﬁsl DéwetrHPQ@& ohrssin) anqlaejtated withagrogener abratipn for éb%rp. peri di ne
n DVE (3 Th fealfidHthftu€ 30 hiteRY, ESGH DECAREY bnck Qi STRV 1D fHRE T oup on
the first am no aci he next desired Fnoc protected, trltyfate am no
acid (3 eql)rnesmhldlthbrelqythade@Bﬁlt(a@e e conegndrattid SBlesddire was tivRted¥ . per
100 ny of “r&ldae ded to the above resin, followed by the addition 5 of
N-IVEthyIm)rp i ne (6 eq) and the mxture was agitated for 1 hour. The
reactil®on m xture was flltered and the resin was washed with DVF three tines,
MeOH three tines and DCMthree tines. Subsequent am no acids were single
coupled in a simlar nmanner. For peptides containing an N-term nus acetyl,
the following coomercially available amno acids, Ac-Pro-OH (3 eq) or

Ac- Tyr-CH (3 eq) were used and coupled with
5.4 Example 4: Coupling of Peptides to Doxorubicin

The desired peptide (1 eq) and doxorubicin hydrochloride (0.6-0.7 eq) were
15  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.

20 5.5 Example 5: 4-Fluorobenzovl-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. (104 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, /= 10.9 Hz, 2H), 6.92 (s, 1H), 5.09 (br
25  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

30  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 mlL of DMF at 0°C and stirred for 20 minutes. The dichloromethane
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10 HBTU (3 eq), HOBT (3 eq) and NW (6 eq) for an hour. For all %? Rlearmh 2007
exanpl es, the capping of the N-term nus was perfornmed by coupling the
terminal anine on the resin with the appropriate acid (3 eq), HBTU (3 eq),
HOBT (3VRFI44Kk®EIRMMV (6 eq). The fully assenbl ed N-capPfeHUseMBdB%n Rink .
Am de AMresin was treated with TFA TIS/water (95:2.5:2.5, 1 nL per 100 ng_
of resin) and agitated with nitrogen or vibration for 1 hour. 15 The
reaction mxture was filtered, the resin was washed with TFA/ TI S/ water and
wi th dichloronethane. The solvent was renoved in vacuo and the resulting .
resi due waas renidved hateedo, Bhile ef DMifaddad tb thesohgion ahd the Exlatiph edded tPdei f i cati on

of Peptid 20 The crude peptide was_di ssolved in a m ni num anpunt of

met hanol g’sﬁﬂg\ﬂﬁt“éﬁoﬁﬁg?ﬁlgaS’F‘E‘iﬂ?dcﬁl?fﬁgmBgl' &%géﬂ&%e‘?f‘gnﬁﬁ?l?jmahﬂ‘%t er and -
was purif DRER RYs RO AL kdh 8 MRMHRuRNRASEithiBl it BRFIEERr MMetiidu FRenomeEnex
Synergi hydro-RP C18 col um (250mm x 21.2 The peptide was el uted using

a gradi enmi¥tasws-fleey, e msarwagovashed thiee Himgs witbWME eed dfecinesitii n, wher e
sol ve A wat.er caont.ai ni Q.19 i tihc acid.and.sol vent B was
SOl ver e AL kel S R RTSBEBL E, © 8
or 254 r menkimizt oHths amiafdSvedp wiee: ddgedannigythd pratednlfd & Bxamipiesi, svihiht er s,

Phenonmenex hydro RP (250nmm x 4.6 over 40 m nutes) ing gradient 3-100% B
wer e conpméét}orb@ﬁtebm"g_!% of Bmgepe @b na Bt U VEP gpga °
evapor at i ding 20ghivMeRNbE dnfifslaciBB cauitalENIOPHBRTS, 3 CheMaasoPHORRPIdades from

Resin The resin was treated with 2% hydrazine in (1 nL per 100 ng of

resin) fopquivalenteel MMMt Eee mpaehurs iof Exgenie 2yas nieddn cleavedndrparifivtheand t he

reaction gi ' o 1Ni r ] i1l l. five

t oo T Eling WaLd sBhPPheo Ot Fu Rk RN RIBERG SRS ogE 'Y

2003106324 fatRGESES20 HBNRAT B0 M DMRD-tEY £8.97 (syeH)\d 4608 87 Ghl DHpBsShane. The.
desired carboxylic _aci 4 eq),. HBTU (4 and t (4 eq) were dissolved

DV ( 1578 (Bobih AR S b AR T Am il o5 0% ) 2 tiveS st T681 1 oved by
the additian f 2%,@@@1%,9@)16’@.6@@%&aﬂéha?; g Withtwdir MAR), 339L3 g ed for

1 hour. The reaction mxture was filtered and e resin was washed three

ti mes 5 wWRRIDME0aRP 4 (n ). 12 Hrels83imt, AHYI 248 D b ras Hhwaerlapping with PM@BQ t r eat ed
W th TFA 05, ; 913 i A + nd agitated with
1§ g%a%@ﬁs,l %Pri? ?.&8 ’(% sﬁ), 3914 .c%(m? ﬁﬁ&%%oM@Q,n{Q ot g3 4nd ag

ni trogen our. e reaction ure was filtered, the
resin was washed once with TFA/ TI S/water, three

5.7 Example 7: Ac-Pro-His-Ser-Cys(Me)-Asn-Gly-Gly-Lys(4-fluorobenzoyl)-NH,

Triethylamine (17 pL, 0.12 mmol) was added to a solution of Ac-Pro-His-Ser-

Cys(Me)-Asn-Gly-Gly-Lys-NH; (21 mg, 0.024 mmol) and 4-fluorobenzoyl succinimide

20 (6.2 mg, 0.026 mmol) in 1 mL of DMF and the solution was stirred at room temperature for
3.5 hours. The reaction mixture was concentrated and the residue was purified by
preparative HPLC (3 to 100% acetonitrile-water over 30 minutes) to give 17 mg (71%) of a
white fluffy solid: "H NMR (300 MHz, DMSO-d6) & 8.98 (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),

25  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), 2.0% (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.

30

5.8 Example 8: 5-(& 6-)Carboxyfluorescein-8-Ala-Pro-His-Ser-Cys-Asn-NH,
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times with dichloronethane and the filtrate was concentrat ed. Thzesl\rdé'gCh W7

was triturated 4 times with diethyl ether. 10 5.4 Exanple 4: Coupling of
Pepti des to Doxor ubi ci n The desired peptide (1 eq) "and doxorubicin

hydr ochWEY3%8H0438136- 0. 7 eq) were 15 dissol ved in DVF (FGEUR§O9INEFRhen HOB
(1.2 eq) and diisopropylethylamne (4 eq) were added to the red sol ution.
The reaction m xture was stirred at roomtenperature for S mnutes, and
EDAC (1.2 eq) was then added. The reaction m xture was stirred for 17 hours
at room tenperature and the solvent was renoved in vacuo. 20 5.5 Exanple 5:
4- Fl uor obenzoy | Fhgy @rﬂﬁoantﬁeas@m&edsimi\lﬁnk amidehANl reombofsd mms]1)picedradingd

bl no- Used i WeBesp: FHE 8 aer b i TorroRy b bofoupliee pEEaTod as &
whi t fl ale 8 1
8 !5397 96%?%tr§ QH Was %é‘fom L(s%%% ni&hglll%%rg?}) ?@d 3 &fm&}éﬁs &f‘H i] iH

10. 9 Hz, 2qq11)vale@tsgé HQPt, apd)6, equivelonts pf hilethe ccmplr%s&f @moerﬁer(my

3 0o 5 55 Filbo filwo Dy Sre o O anfi S @RYELARMNBEs A Dok fbimBERIe s (.
A YISy it gl g iy Apmeshgisi. ol oin el JIN
rothanor. aNREE ARS 00 bR & e peh Dre i Tle P Dt PO anRod 40 Tg
4.02 ol )m@ﬂﬁiedfh&&ﬁiﬁﬁj@ﬂh&ﬁﬁbﬂm (Bﬂ@EHIzQDG/H)-Ht)DP@) EQllUme(b)r swﬁﬂ)e 8®i8$SO| ved
in 4 nL of dichloronethane C and stirred fo

m nut es. Thé2 nche?- 8%@!5&??&1}?)785%’8!6&(@#1“2‘1363?5 8\NI§ (20@!:‘/)086882%)4 (m ZH)
PCTI USp9034 @ﬁﬁ%gﬁmvv@ﬁ ﬁ%wm%ﬂ)m YREYUD(m D, m) 9fo W&ﬁﬂdm bA) [des5.§9H ut i on

and t he solution adde Wang resin from above in a sintered glass

funnel . DMAR IED0.7YH(s, ZH)46 6%16&1)(1111, 1 47H6-4- T, WH3, 4aﬂd‘é35 fro, 4k 31095292 and t he

m xture wa I r fidl tered,
the resin WReLEhEd Y ot > ERIR0 Grt RS s . 102 F1E5 1R, 2802100

di chl or onet fitte, SHINES MiméavpiH)hes 5u; dmeld valed fmélmHapﬁaﬂ) pf: Wxat22 Joasd:

descri bed Z&g}g&g%c,%em&{eggﬁﬁder of the am no acids were added using the

procedure the exception that the couplings of
Froc- Ses (trt)-OH and Fnoc-His(trt)-OH were perfornmed

5.9 Example 9: Ac-Pro-His-Ser-Cys-Asn-Gly-Gly-Lys(4-fluorobenzoyl)-NH,
This compound was prepared from Ac-Pro-His(trt)-Ser(trt)-Cys(trt)-Asn(trt)-Gly-
Gly-Lys(ivDde)-Rink amide AM resin (208 mg, loading of 0.32 mmol/g, 0.067 mmol)

according to Procedure C. The product was cleaved and purified according to Procedure B
20  and afforded 28 mg (44%) of the title compound as a fluffy, white solid: "H NMR (300
MHz, DMSO-d6) & 8.96 (s, 1H), 8.48-8.40 (m, 1H), 8.30-8.18 (m, 2H), 8.16-8.00 (m, 2H),

\ 7.97-7.79 (m, 4H), 7.46-7.33 (m, 2H), 7.32-7.24 (m, 4H), 7.11 (s, 0.5H), 7.01 (s, 2H), 6.94
(s, 0.5H), 4.79-4.11 (m, 7H), 3.78-3.60 (m, 8H, overlapping with water peak), 3.27-3.12 (m,
5H, overlapping with water peak), 3.04-2.93 (m, 1H), 2.89-2.70 (m, 2H), 2.64-2.44 (m, 2H,

25  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
30  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 (n, 3H), 8.11 (t, /= 8.7 Hz, 2H),
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007
using 3 equivalents of amno acid, 3 equivalents of HBTU, 3 equi vaMerftcgz?

HOBt, and 6 equivalents of NW The procedure of Exanple 2 was used to:
cl eave and purify the 10 peptide and afforded 282 ng (46% of a white solid,.
and aswe 2094463218 of two conpounds in a ratio of 83: 1RCT/BESINMROYEG0 Mz,
DMSO- d6) S 8.97 (s, 1H), 8.46-8.27 (m 2H), 8.25- 8.15 (m 1H), 7.98-7.87
(m 1H), 7.40-7.35 (m 2H), 6.93 (s, 1H), 4.79-4.60 (m 1H), 4.56- 4.47 (m~
2H), 4.39-4.25 (m 2H), 3.66-3.60 (m 3H, overlapping with water peak),
3.22-3.12 (m 2H), 3.05-2.94 (m 1H), 2.91-2.82 (m 1H), 2.68-2.41 (m 3H,.
%)erl Egp:v'fégs y?ﬂﬁ%ﬁéﬁ)& 94“—&'7)3&21?1? 7(431,-7§iz+)(m 21991054, PES 6 He, 9y, 1- 65 (M
; a
Ac- Pr o- Hi 75°Séﬁ£‘®}hs%ﬂk§9}&§$alﬂl))ﬂ@§¢llys&21}lﬂ B}, 858 8% (.- IRHR oveTkapmingy | ani ne .

ya( ) - Al B ool R R ol D1 on i1l e B 01 81 bt o

succi ni m &8 gh, Z(H) 2551@ A7TQmO ), Brdh3.2 5 (m, 11 HjL 3 ab- Mr@,ﬂ(ﬂl)lh%-%dﬂ(nh;ﬂh) was

concen r ot 6arTan i, 1. Pad it PPt vy DY AR Ahe L (80 o 100%
2g|elt3m t1 ” %ﬁ%\mgﬂu@y@m&@m% Mg)mmeH)é81507@351471%‘{1c@fopé36ﬁ50i %@ 32_ y

8.22 (m 131—69218F9\41d812)90(nwt1®-90nt37“§1/@ 87 (m 3H), 7.82 (d, J= 8.0 Hz, 1H),
7.46 (s, 1H), 25 7.40-7.35 (m 1H), 7.32-7.26 (m 3H), 7.02 (s, 2H),
4.82-4.61 (m 111), 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 wth water peak),

_ k) D 2. 5

LR s oy

f/s 01m ( s( Mﬁfbmmsg%pgm?a@wpmedm Rﬂnk&hlﬂe AM fdﬁn (Bl-l)oo rﬂmagsacboaﬁng(mhezm ES™
Z +
6- ) Car boxBFP¥eiyres St Exammesa) apdph o hqtgleg@fnpeygd (g2 %) pes swlated 453 vldtsy - wo

200410632&%@?@1/(1%%%93/&%%@B'c§m?9ﬁmﬁ%lgréltﬁﬁofpneﬁia'mhl\fmm@m% am de AM

resin (0.05 84 mml) accord g rocedures of Exanple 1 and 2, with
t he excep@Mﬁ%dﬁ)ﬂzﬁt At(pd). BEDPS- B, B27Hyoti6-8¢2d (ms 3H). GH 8] prerktbr h8Y using 3

caut Ve o 40260 R 300 51801 8l U 90 et 5. B
Froc- Hi s (2H), b-9&ks, THywceARdos €. Saiie] 231)( £G8 ) (ng2pH], voarlappieg withevaterper f or med
uSng 2 e YAheS ol e RS u S RLET S 1% st BTt S8 laghent s ©f
1H), 3.21-3.10 (m, 1H), 3.05-2.71 (tm, 4H), 2.69-2.56 (m, 1H), 2.51-2.38 (m, 2H,
overlapping with DMSO peak), 2.05-1.95 (m, 1H), 1.92-1.82 (m, 2H), 1.77 (s, 4H); ES MS
20 m/z (M+H)+ 989.7; Anal. calcd for CyHs6N14014S: N, 19.83. Found: 14.52 (peptide content,
73%).

5.12 Example 12: Ac-Tyr-Gly-Gly-Gly-Gly-Gly-Gly-Pro-His-Ser-Cys-Asn-NH,

This compound was prepared from Rink amide AM resin (0.100 mmol) according to

25  the procedures of Examples 1 and 2. The title compound (37 mg, 33%) was isolated as a
white, fluffy solid, and as a mixture of two compounds in a ratio of 63:37: TH NMR (300
MHz, DMSO-d6) & 8.94 (s, 0.63H), 8.88 (s, 0.37H), 8.55-8.20 (m, 3H), 8.17-7.86 (m, 7H),
7.40 (s, 1H), 7.37-7.32 (m, 1H), 7.10 (d, J = 8.3 Hz, 2H), 7.02 (d, /= 8.4 Hz, 2H), 6.92 (s,
1H), 6.63 (d, /= 8.4 Hz, 2H), 4.76-4.59 (m, 3H, overlapping with water peak), 4.50-4.30

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, overlappmg with
DMSO peak), 2.05-1.94 (m, 1H), 1.92-1.81 (m, 2H), 1.77 (s, 4H); ES MS m/z (M+H)"

1103.8; Anal. caled for C4sHg;N160;6S: N, 20.32. Found: 14.61 (peptide content, 72%).
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NVWM The title compound (27 ng, 46% was isolated as a yellow, fluffy solid,

and as a mxture of tmesconpounds: 'H NVR (300 I\/Hz DVBO- d6) 010. 38-10. 04

(br s, .98- 8.92 (m 111), 890-8.68 (m 1H),

8.35—8.‘%@02?@6%%, 8.18-8.04 (m 2H), 10 8.02-7.96 (i n%‘:?ﬁ'r}@”"g?m?é‘;?

0.511), 7.42-7.33 (m 2.5H), 7.10 (d, J= 7.3 Hz, 2H), 6.95-6.90 (m 1H),

6.70 (s, 2H), 6.62-6.51 (m 4H), 4.764.57 (in, 1H), 4.51-4.25 (m 4H),

3.05-2.92 (m 2H), 2.85-2.71 (m 3H), 2.69-2.60 (m 1H), 2.58-2.54 (in,

1H), 2A7-2.37 (m 2H), 2.09- 1.70 (ni, 5H); ES M5S nlz (MH) + 985.6; Anal.

cal cd for C45H48N10014S: N, 14.22. Found: 10. 54 (peptlde content, 74% . 15
G 4 | 4

5.9 Exanpl e Pr S- -NH2 This
conpound Was%—plrl%ﬁ geﬁ’ SHHAE—F 2 1)-dy-
dy-Lys(ivDde) Tﬂs%n@%@w%réﬁﬁb&ﬁéﬁ@ﬁnﬁ@mldm@rﬁﬁn(lfl(@ rﬁaﬁo]mb{dﬂlgtg 067
mol ) according to Procedure C._The product was cl eaved and purified

accor di ng herprsluesef Exanples hard Zf 1 dacoarargd (3iavg. 3370) e isplated@s @ onpound

2_342_ f8| fﬁgf 1te"‘ﬁﬁiff_§so‘-i583| %rfgl as a'ﬁn% 613%&% ogﬂfﬁ)gn«%y\{ggrgt@ of%38379§-17]_(]§/1}(_ @35@ 9 (m

4H), 7. 46-MH33DHBO-E&HB,8.97. (3,20 em),@rﬂﬁ (81)37H), &$5(8&,0 (6n, 51-11),,8 17-7086 (b5 7HRH) , 6. 94

Conky 5 St 5 b g By TR 7= Bty g 20 B8R e Sy

2.89-2. 70 (om, 6.344d, J2 402, A, 4M6-L49 (n?@@%@éﬂl%%ﬁigﬂﬁtﬁ%itbr ;L'M:}Q p@a@b
2.40-2.32 L.97 (m H() m& 5 (m 3H),
1.37-1.23 éﬁnﬁﬂzg@%@mm& et m,%{z) Bo83.58d Iéhﬁﬁé 31%7 (n 2H) 343

Ac- Tyr y m.b rﬁ)ﬁtﬂp g, from R nk
am de ﬁ I‘3€SI %ﬂ j‘%@z% 3] accg%gl ng iﬁﬁzﬁﬁe proce gﬁ?"eeglg ?l?%xarrpl es |
and 2. TheDMSU meak)o 2o e ((64 il - 9B1.% (ma’&‘HD o1 7 e)aES MS miaiMeH) F | uf fy
solid and tu f ~t i (300 MHz,
DVEO: d6) 5?1@3%4‘*{‘)(1 e fpn Gt O@P?%d@ ézj;ﬁ)%““ lgﬁlgp"‘ﬁ’gd??ﬁmeﬁw%@% 11 (t, J
= 8.7 Hz, 2H), 79 28 March 2007 WD 2004/063213 PCT/ US2003/037895 7.98 (d,
J—?OHZI ,784778& .
2H), 7.05-6.99 (344 Bxymplgldoa,

(m 13k ovenllsampmaMsmpmmfonpﬁaiﬂa,mﬁe A&nﬂas&g)o(m nﬁﬁbn &V&ﬂﬁl@lﬂpﬂﬁg wi th
wat er peak), 4.03- 3 83- 3.5 55-3.47 (m 1H),

3.44-3.25 ]Qrﬁjtedgﬁy of I§ 10@'3% Tkgg_q)tle qplmugd 3 r@mﬁOﬁ@ s 1solated as a white,
fluffy solid, and as a mixture of two compounds in a ratio of 66:34: 'H NMR (300 MHz,

DMSO-dé6) 6 8.97 (s, 1H), 8.45-8.21 (m, 2H), 8.13 (d, /=79 Hz, 1H), 8.08-7.96 (m, 2H),
7.93-7.85 (m, 1H), 7.40 (s, 1H), 7.37-7.32 (m, 1H), 7.09 (d, /= 10.0 Hz, 2H), 7.02-6.95 (m,

20 2H), 6.92 (s, 1H), 6.63 (d, J = 8.5 Hz, 2H), 4.79-4.59 (m, 4H, overlapping with water peak),
4.51-4.27 (m, TH, overlapping with water peak), 3.72-3.56 (m, 2H), 3.54-3.28 (m, 2H),

_;. 3.21-3.10 (m, 1H), 3.07-2.94 (m, 3H), 2.88-2.72 (m, 3H), 2.65-2.55 (m, 1H), 2.46-2.38 (m,

2H, overlapping with DMSO peak), 2.33-2.17 (m, 2H), 2.04-1.95 (m, 1H), 1.93-1.74 (m,
6H), 1.50-1.23 (m, 4H); ES MS m/z (M+H)+ 860.7; Anal. calcd for C37Hs3N | O01;S: N,

25  17.92. Found: 12.40 (peptide content, 69%).

5.15 Example 15: 3-(4-Hydroxyphenyl)propionyl-NH-(CH,),~CO-Pro-His-Ser-Cys-

Asn-NH,
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,
DMSO-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),

g1



52.69-2.55 (m 1H), 2.47-2.38 (in, 2H, overlapping with DVSO peza!?(MarCh 2007
2.09-1.96 (m IH, 1.93-1.82 (m 2H), 1.77 (s, -4H); ES M5 2n/ (M+H) + 875.7;
Anal . cal cd for C36HsONj 2012S: N, 19.21. Found: 12.90 (peptide content,
67% . INORGHOEBple 11: Ac-Tyr-d y-d y-d y-d y- Pro- HPETRS200337885 u- NH2

Thi s conmpound was prepared from R nk am de AMresin (0.100 mmol) according
to the procedures of Exanples 1 and 2. The title conmpound (51 ng, 52% was"
isolated as a white, fluffy solid, and as a m xture of two conpounds in a
ratio of 73:27: 'H NWR (300 MHz, DWVSO-d6)08.94 (s, 0.73H), 8.88 (s, 0.27H),

0 37 53 th7 ke P Ty g2 o 198,30 G4 (o 5 2y, B g & oo
(s, k)1I-I) " 83§6)466d,(d = 85 HA1ZH), 2H)3¢139(7r§2ﬂ) A6 14127 @ﬁFéH @V&[d@ﬂglm& mtgh vvat er.
pea over

DORR) 5. 4o TerD), 37y S B S Py, S 41587 S REY A2 1 4040 (10 2086 (i

1 2.51- 1 i
1H392 2.51 22%3]3&“%11) 2&:5 zmﬁlr h%@'ﬁ@ﬂ@z%@@wﬁm %Q,@eﬁapgﬁlglmhcafbc Y tor
CroLE6i 4SO P10, 3832 21F(<11ur4ﬂ1) 208595 (mepbi Ki20-E SABrIL), 1753%23 &3, BE)Exanpl e

or epar ed’ (FOMH RV B G L B B Pl APy TR R, 125 pfee e v

procedureScoﬂfenEWa%p,l es 1 and 2. The title conpound (37 ng, 33% was isol ated
as a white, fluffy solid, and as a m xture of two conpounds in a ratio of
63:37: "H NWR (300 MHz, DVMSO-d6) S 8.94 (s, 0.63H), 8.88 (s, 0.37H),

8.55-8.20 (m 3H), 8. 131% E%n{dn 167 'ch~Proh1ﬂ%e£$%s@)»As7n Béx7-32 (m IH), 7.10
(d J= 8.3 Hz, 2H), ,663(d J:84
2H0, 4. ?@saompo%wq;mrep@vérﬁoapm-ﬁg) Hister-has@e) fesntQH (42 10, U1B0 30 ( n(
1 5 a3 ahifhodimnici SiniyBud Oy il b gc mbRpdcliuhlho Blpracageyt 7 AGS
(| n 2H, drenipdgpi The sestliing MVBG ww&uﬁﬁ@a@ﬁrdix}g‘lé tienprodddyre of Eii‘mﬂ:lc%r(fg}s. ZKID
URCHEHS di i edido b URte 200 S Biing Sl 1w NP0 E G0, O 3012

PCT/ USZOO%D@@&@&@SEB%MH) $34-8. 16(m 3H), 7.96-7.87 (m, 3}2 7. 70 7.63 (m, 1H),
Ac-Tyr-dy ro- Hi s- Ser-Cvs- Asn- N hi s conpound was

O aray T i) A, SIE, OIMHG oo TS50 . BEEE81mg 11 5 10MES DibeadL os
of Exanpl egyy 439% & m! B, 1437824 GIPAENS 16371 [, 193 %01 4888 (8 A3 £65.8%52

(m, 6H, overlapping with water peak), 3.25-3.11 (m, 2H), 3.06-2.91 (m, 3H), 2.86-2.70 (m,

1H), 2.67-2.55 (m, 2H, overlapping with DMSO peak), 2.39-2.25 (m, 1H), 2.22-2.07 (m,

2H), 2.04 (s, 3H), 2.00 (s, 3H), 1.90-1.62 (m, 4H), 1.52-1.41 (m, 1H), 1.12 (d, /= 6.4 Hz,
20 3H); ES MS m/z (M+H)" 1138.5.

5.17 Example 17: Ac-Pro-His-Ser-Cys{Ac)-Asn-Dox
This compound was prepared from Ac-Pro-His-Ser-Cys(Ac)-Asn-OH (52 mg, 0.081

mmol) and doxorubicin hydrochloride (33 mg, 0.057 mmol) according to the procedure of

25 Example 3. The resulting residue was purified according to the procedure of Example 2 and
afforded the title compound (36 mg, 54%) as a fluffy, orange solid: 'Y NMR (300 MHz,
DMSO-d6) & 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

30 (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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5 white, fluffy solid, and as a m xture of two conpounds in a ratio of

63:37: "H NWVR (300 MHz, DVMSO-d6) S 8.94 (s, 063H) 8.88 (s, 037H)

&55-8. 2 8.17-7.86(m 7H, 7.40 (s, 1 , 7.

7.10 (olql“b%0 Y o) 7.02 (d, 0 = 8.4 He 2H) 6. 9";&'(@52%83’%% 5.63 (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 811), 3.68-3.58 (m 2H), 3.55-3.47
(m 2H), 3.43 10 3.10 (m 211), 3.04-2.70 (m 411), 2.68-2.55 (m 2H),
2.47-2.37 (m 2H, overlapping with , 205194(m 1H) 1.92-1.81
(m 2H), 1. 7ﬂ§§xamp|)e18|§c01 SexArs AsnA18-Glaxd 415(COACH -Dox)-
C44H62N 6016S: N, 20.32. Found: 14. 61 ( Ptl de content 72% 5.14 Exanpl e
14: Ac-Tyr-NH (CH2) 4- CO Pro- Hi s- Ser-Cv n-NH2 15 Thi s conpound was
prepared from R hkPafibdseAlys(dE) ms(:ﬂil)rrGB' byssN}; éitioog, 9i08G rreol) hrd Fplbac edur es

f Ex I t 609 ol

white. 1 oppyPebeiea by, B OO s i dipehediE St ar MY o1 o6 aa
"H NWVR (5300, dPMSE- 1 n nd ii 8 d,J=17.9
o 1H) (5’380rogMﬂ§teIB]% dﬁ)BtSan% 0.{ Fm bﬂ)r% d&; éo‘ér y}%ﬁ]y(dgmgﬁgo pL 01331 ( o

1H), 7.09 (mmoy)jvelgadyiemzo thgpgd solptlgtj_?argl tb@re@qﬁong@x@pgwas@gnggd a5 rmmy)es 6 63 (d,

e

3.21-3.10 (14 hchir)., Ths.sOlved. e r¢mpved k) vacide §B-tRe ERul(ng red kel ,wad thinralebihreem 111) ,

2.46- 2. 38 th ~2.17 1-1).,
2.04-1.95 § eﬁ\‘ibm etgylg‘rﬁe@% 1?%% %‘l#f[;i\@on%d %g‘ﬁﬁ‘i’?ﬁdlsﬁ%"ed l(':ﬂg Wé %ﬁ“ﬁwm +
860t 7; t malga%@ﬂ)lgq% cff%i(pegalzl%?ﬁ@ reddlion mPxtulY, wad 2 0d1éd R20°CRR UM the bhéh A4 a( PPt i de
conten 9 5:

3-(4-1ydr oxylpﬁgnybfﬁmdn'l"ﬁﬁyl ONHJ(FQHQI)TﬂawIﬂ: of BV Geyad@yds - ARgrf INkites, Thi s
conpound wa fromRi cordin 30 to
‘the proced uﬁleg(’h’? I’S?éﬁ%?oved ! 1éﬁlrclzdo fldq%hré:‘mfl 4 ‘f'aesqgé"ﬁ%%‘g%e (“g%? Hﬁﬁ a%‘ﬁ%}f ags

i sol at ed asomte with diethylfethet foygiesd fed seliidd Tass prodickival guridied byvdrdifgpotiads in a

ratio of 7:3: 1 0 8. 97 1 8.4 2 m 2H),
8.12 (d, J=PP° uF-TZ‘:%R EI*#‘&“ Pﬂsﬂ%‘é aﬁogizwg %ﬂﬂiforﬂlywndéﬁ“ g %Q%)@ﬁ afbvég '\m&
2004/ 063?133M5y§2§9§/(m9549§ $1-7.73 (in, 1H, 7.40 (s, IH, 7.37-7.32
(m 1H) 7.09 (d, J= 10.0 Hz, 2H), 699689(m 3H), 6.64 (d, J= 8.5 Hz,
211), 4.78-4.59 (m 2H), 4.51-4.27 (m 6H, overlapping with water peak),

3.71-3.56 (m 311) 513 584: 3148, § Whorakbern - Probs eyl An B3 1" 3 10 (m

1H), 3.06-

This compound was prepared from Rink amide AM resin (0.111 mmol) according to
the procedures of Exampies 1 and 2. The title compound (30 mg, 40%) was isolated as a
20  white, fluffy solid: 1H NMR (300 MHz, DMSO-d6)()8.98-8.93 (m, 1H), §8.43-8.21 (m, 2H),
8.15-8.07 (m, 2H), 8.01-7.90 (m, 1H), 7.41-7.32 (m, 2H), 7.09 (d, J = 9.9 Hz, 2H), 6.92 (s,

} 1H), 4.87-4.70 (m, 2H), 4.68-4.59 (m, 1H), 4.50-4.28 (m, 5H), 3.36-3.28 (m, 4H,
overlapping with water peak), 3.22-3.10 (m, 2H), 3.05-2.91 (m, 1H), 2.89-2.72 (m, 3H),
2.46-2.36 (m, 3H, overlapping with DMSO peak), 2.09-1.95 (m, 1H), 1.90-1.55 (tn, 4H);

25  ES MS m/z (M+H)+ 687.5; Anal. calcd for C26H39FN1009S: N, 20.40. Found: 14.89
(peptide content, 73%).

5.20 Example 20: Ac-Pro—I-Iis—Ser-Cys—Asn—le-le—Lys(Z-ﬂ:ﬁoroacetyl}NHz
This compound was prepared from Ac-Pro-His(trt)-Ser(trt)}-Cys(trt)-Asn(irt)-Gly-
30  Gly-Lys(ivDde)-Rink amide AM resin (317 mg, loading of 0.32 mmoVg, 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
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2.93 (in, 3H), 2.85-2.75 (in, 2H), 2.72-2.64 (m 2H), 2.46-2.37 LM yEp 2007
overlapping with 5 DMBO peak), 2.32-2.21 (in, 411), 2.08-1.95 (m 1H), '~

1.90-1 ), 1.52-1.23 (m 4H); ES M5 ink (M nal . calcd -
for gﬁ@ %ﬁ%ﬁﬁ%& N, 17.45. Found: 12.86 (peptide F%?E&%%MSQ§8&’5 16 -
Exanpl e 16: Ac-Pro-H s-Ser-Cys(M)-Asn-Dox 10 This conpound was prepared
fromAc-Pro-Hi s-Ser-Cys(Me)-Asn-OH (62 ng, 0.10 mol) and doxorubicin

hydrochl ori de (37 ng, 0.063 mmol) according to the procedure of Exanple 4.
The resulting residue was purified according to the procedure of Exanple 2 .

and affo ai fIrEQ 0 | "H
NMVR (300 ﬁ/ﬂzﬁ ﬁ%@g&gg) & ﬂsms‘#"g%gﬁgm @ﬁ,@ ‘é?}ﬁs( gh?ya 1@%@?9@ 33@ 7.87
(in, 3H), 795J % BBHE M) (dL5=B. 141ﬂz71Ha£37(4ﬁ1(s 3H), 7.61 I33AnB6H],i M7 (4H) ,

5.48-5.42 0 1 9-4 4 m 7
405 42 b g 2 290k DA Sl P g AT T, T
6H, overlaﬂmmgawshﬁmtm o’@ﬁ& i;.,ng?maﬁwaerlliea@339194(:11361@)62%792170( H) -
2. 86- 2 70 ﬁ %E% overl appin peak) , 2.39-2:25
G 106 | 301h .65 20 (e . ovsigmpin ik PRSI peyi0r 5308 (5.5 5, 100, 890K 62 (m

4H), 1. 52 I 1 2 +
1%8. 5, 5;131[)743901161(m % ”/i’éjip%f’é‘“hﬁ’iﬁ g?ﬁclzvﬁ% (Re aﬂ/@g@, &W@“&ﬁ%‘éﬁﬁ? was

pr epar ed Andmakt\if&r@sHk@NS@IzSWsz(A@ -FAsndCl‘lf(SS(Z’en@ec@n&Stln?’ﬁMI) and
doxor ubi ci n _hydrochl oride (33 ng, 0.057 nmmol) according to the procedure of
25 Exanple 3. The | ti e5|oue t he procedure
of Exanple 2 and éiﬁgg q?ﬁé s ’ REMIEULR "p. fluffy,
orangegsolid: 'H NWR (300 MHBnﬂn: ﬁbsﬁbgp -th 1FD 8. 44 8 10 (n1 3H),
7.96-7.85 (m 2H), 7,69-7. s 5..46
(brs, 111), 5 B#s sowwwaawpar@é §8m4°xcg§r0cﬁrﬁ(trq)ﬁﬁr(t® %ﬂnt)f@n(t(thﬁbsn) -
4.00-3. 88g ﬂysﬁbbde)ﬁllglzargrdZMkéﬁln e D g2 o3y 49 iﬂnnﬂoi/%)o 0d78mbs, 311),
2.22-2.06 30 1 2°1.42 (in, 1H),
1.13 (d, ac&o@nmtmﬂxe pRgpdure Ewm% I‘lmmducﬂw mg@zmmﬁwﬂo we07 WO

8 R RO APyt o 0~

Ac- Pr ®5 Hi s fisiy, wByjts GOlR) ESMS GlayMIH) LIye4.0H2 (74 ng, 0.087 nmol) and Froc

5.22 Example 22: Ac-Pro-His-Ser-Cys-Asn-g-Ala-Lys(3-(4-

hydroxyphenvl)propionyl)-NH,
Ac-Pro-His(trt)-Ser(trt)-Cys(irt)-Asn(trt)-p-Ala-Lys(ivDde) was prepared on Rink

20  amide AM resin (0.100 mmol) according to the procedure of Example 1, but was not
cleaved from the resin. The title compound was prepared from this resin bound peptide
according to the procedure of Example 3. The crude product was purified according to the
procedure of Example 2 and afforded 39 mg (41%) of the title compound as a fluffy, white
solid: "H NMR (300 MHz, DMSO-d6) & 8.97 (s, 1H), 8.46-8.26 (m, 1H), 8.21 (d,J=7.7

25 Hgz, 1H),8.13(d,J=17.7 Hz, 1H), 8§.07-7.87 (m, 2H), 7.77-7.66 (m, 2H), 7.40 (s, 1H), 7.36-
7.28 (m, 2H), 6.99-6.88 (m, 4H), 6.67-6.62 (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

30 (M+H)+ 945.8; Anal. calcd for C41HgoN12012S: N, 17.79. Found: 12.95 (peptide content,
73%).
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Dox- herni glutarate (70% pure, 74 ng, 0.059 mmol) were dissolved in 3 nL of

DMF at 5 roomtenperature. HOBt (14 ng, 0.11 mmol) and

diisopro(i/l et hyl am ne (60 L, 0.34 nnnol ) were added to the red sol ution and
the rea H%/%Hhre was stirred for 5 minutes. EDAC PEYU00331%5mmol ) was
added to the reaction mxture and stirred for an additional 18 hours. The
sol vent was renoved in vacuo and the resulting red oil was triturated three
times with ethyl acetate to afford a red solid. The red solid was dissol ved
in 5 n of DM 10 and 500 L of piperidine. The reaction m xture was cool ed
to OC in an ice [ERIEsmEpla23: P ro-HisoSer456-Asn TN (CH,DSCOLLpy(Bi(gi ne and 3nlL

of DMF was added. After 5 m nutes t he sol vent s renoved in vacuo and the
resi due was triturated once &XMM% once with diethyl ether
to give a red sgkipgh- HEhhﬁs&(tayigyg(trm@snw Mﬂ(@@lgﬁc@@&@hgﬂ)ﬂé) vmepre@rréacedur e

of Exanple 2 and afforded the title conpound ( as a fluf

orange 15°%Rink@mideANResiy @ I@Q/mxpol) 1@9@% to glemo@ngmmf &xamgple 1, but was
2- Fl d f
2 P oreachtlebedhan B9t isfte QuaadaiatBellkd s5ATRRUA, SRR o Trom

and 2. Th eactcotdlirg to drmmuedure BﬂExag;plefm%hwvamelpmiuat vk peifed 20comiing @o thiel uf fy

5156, 07 CHFe EXaBlE JPgalignn 4y 5% af fle M soppoui] s ot i ) -

Hz, 2H), 630% (}ﬁNMPlH))OMH@Md@G)(&S\W?sH)H) 44@3‘;149 (H3))81 d, J4=5§ 4.28 (m
5H), 3.36-3.28 (in, overl appin wat er m 2H),

3.05-2.91 Hr-an);LWl 722819 Hr72.8t 713Fl)2H) ?6ﬂ€52(36 IHW HHs, bﬂbﬁl I g vmth

87,5 Fanal P 2ar i ¢ IO se e SR T M S At iR R

content, 7!3@@ (mRIPO4 EXx-ar?g|(m, 8. overlapping with water peak), 3.72-3.60 (m, 3H,

Ac- Pr o- Hi s- Se - -4 y- - -l - h d

or epar ed 1 POTPRRRBHI el o Saatc oy 2 BEER b 2y SRR Y

G y- Lys(i vBdep:98i(mk sENRGE- 28 (665 3HY) 2(ﬂ12763@g2}n),0334ﬁ-m96m1 PH3Svemappihg, 0. 101

mmol ) accordin to th roce ure o anpl e 3. The product was purlfled

accor di ng tgh |BF45‘& @k%nzpl%zg%@@f?BQ&egHbll Nl o280 53 t he

t tl f n C 7

et W@f@ﬁm S ]

8.45-8. 17 Emndslrb42®enteiﬁs>oetint(¢ﬁ°o)3H) 7.95 (d, J— 7.2 Hz, H), 7 80 (d, J
=8.1Hz, 1 H, 7.45 (s, | H, 7.41-7.33 (m 1 H, 727(s

5.24 Example 24: Ac-Pro-His-Ser-Cys-Asn-NH-(CH,)s-CO-Lys(3-(4-

hydroxyphenylipropionyl}-NH,
20 Ac-Pro-His(trt)-Ser(trt)-Cys(trt)- Asn(trt)-NH-(CH;)-CO-Lys(ivDde) was prepared

on Rink amide AM resin (0.100 mmol) according to the procedure of Example 1, but was
) not cleaved from the resin. The title compound was prepared from this resin bound peptide
| according to the procedure of Example 3. The crude product was purified according to the
procedure of Example 2 and afforded 29 mg (29%) of the title compound as a fluffy, white
25  solid: '"H NMR (300 MHz, DMSO-d6) & 9.12 (s, 1H), 8.91-8.82 (m, 1H), 8.43-8.26 (m, 2H),
8.03-7.97 (m, 1H), 7.94-7.83 (m, 1H), 7.79-7.71 (m, 2H), 7.41-7.20 (m, 3H), 6.96 (d, J =
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), 3.69-3.5% (m, 4H), 3.04-2.88 (m,
7H), 2.73-2.63 (m, 3H), 2.45-2.33 (m, 3H, overlapping with DMSO peak), 2.29-2.23 (m,
30  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. caled for CasHegN12012S: N, 16.79. Found: 10.78 (peptide content,
64%).
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1H), 7.01 (s, 2H), 4.74 (d, J= 47 Hz, 2H), 4.78-4.61 (m 1 H), 4?5%1-“4'5’."5912?%
5H), 4.19-4.10 (m.2H), 3.55-3.46 (m 311, overlapping with water peak),
3.38-2.94 (m 6H), 2:87-2.70 (m 5 2H), 2.65-2.42 (m 2H, overlapping with
DVSO peakdo4/@&336 (t, J= 8.5 Hz, 1H), 2.00 (s, 3H), 1.BOFUSH3/¢I7895 5H),
1.56-1.36 (m 3H), 1.31-1.15 (m 2H); ES M5 mz (MH)+900.8; Anal. calcd
for C35H54FNI 3012S: N, 20.23. Found: 14.55 (peptide content, 72% . 5.21
Exanpl e 21: Ac-Pro-H s-Ser-Cvs-Asn-Gy-Gy-Lys(8-1(4"- 10

fl uor obenzypam nol suberoyl )-NH2 This conmpound was prepared from
Ac-Pro-His(trt)-Ser(trt)-Cys(trt)-Asn(trt)-Ay dy-Lys(ivDde)-Rink am de AM
resin (312 ng, |oading of 0.32 mml/g 0. 0997 mmol ) accordl ng to the
procedure of Exaf3bd&xamplhs: preetilrdiro{His-Sar-i 3 was .
purified accor to t roce e2and forde rrg(l . %
of PLG 107 as 1(1!‘5‘ “}PPH‘FCP‘C/’** %°8?‘i% °ﬁ?di“e(smfgj‘@rmlilﬁ) ‘“61 5. 22

Exanpl e 2@v1né\ﬂre|:l’m@'chiln§oﬁﬂr(3@%1g°~$6%§1aﬂ ﬁnd_wh{tSp()@der The NMR data indicated

hydr oxyphenyl )propl ony U NH2

Ac- Pr o?/ H &gy 0 Eejopegiss impaetia 9Habaut§0:30%: ) H NMRL309 MHz, BMSOas 19:06par ed on
Rink 20 agigf), Ao 1@9@141@(33%0&1{)&;:@98@5@91 51 Hﬂ@og%qq%@wles@fz Exanpl e 1,

but was not Cl ea omthe resin. The tit was prepa ed from
this re5|’h4(b€$u31li) ﬁé}?t(bdd H)a6 88170 3n(@n. 23}, ﬁ§5¢dobHdJﬁFé4)HZ)E§@6rﬂiSelBI) The crude

S0 my (4to0 B (e AFERL S| B e 4 BT G oSBT B SRR (300

MHz, DIVBQndQ)H)SBB?-SBS((ﬁl 2 H)19.11-8246m31 29, 1.86-30%10n, 381)22.5¢d,78Ins3 H)7 25 Hz,

]8%13 gg%“ﬁ“;%ﬁ %2262%? (%159;678§ﬁ€)m5%9|-(lf|_9§) §hg %42813 rﬁﬂizMz@% ;'0491.@0;

1 An 0 t t
I(o (ranak) H), N @gﬁumﬁ&iﬁoy}g s@ﬁ) A a3§Zl%g:§orEm@n f&tié sowi;@@pl(v&ﬁd%mgasgrz s

(in, 2H), (pzptvifsgntsutz&%)zH) 245235(m OH), 2.31-2.23 (m 4H), 2.00 (s,
3H), 1.91-1.58 (m 5H), 1.54-1.41 (m | H), 1.39-1.17 (m 4H); ES M5B mz 30
(MtH) + 945.8; Anal. calcd for C41H60N1202S: N, 17.79. Found 12. 95 (peptide

content, 3% 536 Fa3miyie 2 AR8OT-ProyHigSer nt T 8r(P, NB2037895 5. 23
Eégg—gl?sph enyl ) Pr S n?lms%dﬁ m,a_.&prepar@gaccc)'rﬁu(lgq_' 2t¥1e proce&ures(c‘;gf éxamples 1and2

giving the t1tle compound (25.0 mg, 11%) 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) §9.32
(bs, 1 H), 8.94-8.95 (m, 1 H), 8.14-8.43 (m, 3 H), 7.91-8.04 (m, 2 H), 7.58 (s, 2 H), 7.34-
7.42 (m, 3 H), 7.12 (s, 1 H), 6.98 (s, 1 H), 5.06 (bs, 1 H) 4.60-4.79 (m 1, H), 4.39-4.53 (m, 2

20 H), 4.23-4.35 (3 H), 3.58-3.69 (m, 2 H), 3.47-3.54 (m, 2 H), 3.11-3.21 (m, 1 H), 2.56-3.07
(m, 7 H),2.37-2.44 (m 1 H), 2.29 (t, 1 H, J=9.7 Hz), 2.00 (s, 3 H), 1.68-1.90 (m, 4 H); MS
m/z (C3HilaN1o01S+H)™ 1013.4; Anal. caled for Ca32Hyp1aN100108: N, 13.83. Found: N,
11.26 (peptide content: 81%).

25 5.27 Example 27: Acetyl-Pro-His-Ser-Cys(methyl)-Asn-Gly-Gly-Lys-NH2

This compound was prepared according to the procedures of Examples 1 and giving
the title compound as (151.2 mg, 44%) as a fine white powder. The NMR data indicated a
mixture of two species in a ratio of about 80:20: TH NMR (300 MH-'z, DMSO-dg) 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
30  (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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Ac-Pro-H s(trt)-Ser(trt)-Cys(trt)-Asn(trt)- NH-(CHZ)4 COLys(ich?e@)I\’[ar':hZO(Y7
prepared on Rink amde AMresin (0.100 mol) accordi’ig to the procedure of
Exanple 1, but was 5 not cleaved fromthe resin. The title cor’r})

pr epar eWORPHAGIHBS resin bound peptide according to tRETHSANA (931783‘0f

Exanpl e 3. The crude product was purified according to the procedure of
Exanple 2 and afforded 34 ng (35% of the title conmpound as a fluffy, white
solid: "H NWR (300 MHz, DVMsO-d6) 5 8.97 (s, 1H), 8.45-8.19 (m 2H), 8.13 (d,
J=7.8 Hz, 11-1), 8.04-7.92 (m 1H), 7.81-7.71 (m 2H), 7.66-7.59 (m 1H),
7.40 (s, 139), 20035 3(Hox, 1.64-1188 (hie, H)Y 128-1( 58 (s ,3 HH) 2346.96n{, d H);)MSGn4 Hz, 2H),

o, “over | A5pTHY! qﬁvﬁmﬁaﬂp@m@ e R i

peak), 3. %gﬁmé@ox(teﬂt 2) 3.39-3.25 (m 1H), 3.24-3.11 (m 1H), 3-07-2.92
(m 5H), 72 (m 2H), 2.71-2.63 (m 211), 2.46-2.36 (m 2H,
overlapping wth DMSO peak), 2.30-2.24 (m 2H) 2.16-2.07 (m 2H), 2.00 (s,
3H, 1.91-1.5 [égg% &&5 3 8; Anal .
cal cd for ggg@gl}%‘g% z 669 .
5.24 Exarrpl e 24 hlsécmm%mnd-iw&vrﬁeparéﬁlsscmimgxh-th@ﬂﬁgeﬁh@@olfﬁs@ﬂpwsm- and 2 with

hydr oxyphe r opi on

Ac- Pr o- Hi siﬁgﬁl@ gggrrfl?cﬁ%an&?sprf & HIRT MFETmIREE Vs BRI 5% Y vDde)  was
prepared Oﬁc&ﬂhdﬁ%-@ﬁhﬁ%iﬁﬁblﬁmgﬁoﬁ&ﬁhtm 9q) a8€ TEMI (12.0teq). t1he tige ocedur e of

Exanmpl e 1, but was_ not cl|eaved omthe resin. The title conpound was

prepared f fomopR] @30488 3593 id 110ksed 2 inowliecongler. oTliqu@E‘éﬂﬁ‘]F%e%

Exanpl g9 3. midge sfmesp%eqﬁetmma%ﬁf 0-25 "BOQMIREBAOMER, DR&O- &59@61@%@ of
Exanpl e 2 and afforded 29 ggﬁ,égg of the title conpound as a fluffy, white
&)

25)s0lid: 1H).RERSOSAD, VED, 481)97.92 (49,4, L H), -39 11 8)FBX oy, LK) |

ohy . 7 a1 5000 fhu AR AS-LOB o 1l Oy 8hs o 25 g T egba Ao T

6 64 (d, J42B486Kn, 5 BY)3-55309 (6B 19, 3.12-B)19 (s, B8ODA $7-3 08\ (mLH)D), 2.66-280 4. 39 (m

(m ' 7y, GnFdrhody ilondied b oad ' G sl S et Bsl e 4 08 el

2.29- 2123 tama 13OC3H)NBeSt 27, 270%. Found ), 1388 9eptide céiidnt: 77991-1.56 (m 5H),
1.51-1.12 (m 13 H; ES Msmz (MH+ 1002.1; Anal. calcd for

CA5H53N, 2012S: N, 16.79. Found: 10.78 (peptide content, 64%. 85 28 March
2007 WO 20041063253 fialid 520034 A3F A 9.5 dijodo)-Pro-His-Ser-Cys-Asn-NH2

This compound was prepared according to the procedures of Examples 1 and 2

giving the title compound (48.8 mg, 29 %) as a fine white powder. The NMR data
20  indicated a mixture of two species in a ratio of about 80:20: '"H NMR (300 MHz, MeOD) &
8.79 (m, 1 H), 8.26-8.46 (m, 1 H), 7.61-7.65 (m, 2 H), 7.42-7.47 (m, 1 H), 4.70- 4.76 (m, 1
H), 4.52-4.56 (m, 1 H), 4.38-4.45 (m, 2 H), 3.80-3.96 (m, 3 H), 3.59-3.67 (m, 1 H}), 3.35-
3.43 (m, 2 H), 3.17-3.27 (m, 1 H), 2.99-3.06 (m, 1 H), 2.93-2.95 (m, 2 H), 2.65-2.80 (m, 3
H), 1.99-2.25 (m, 3 H), 1.93-1.96 (m, 3 H); MS n/z (Cs2Haal,N10010S+H)' 1013.0; Anal.
25  caled for C3;HaplaN19016S: N, 13.83. Found: N, 11.33 (peptide content: 82%).

5.30 Example 30: Acetyl-Pro-His-Ser-Cys-Asn-BAla-Tvyr(3-iodo)-NH2

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
30  mixture of two species in a ratio of about 80:20: 'H NMR (300 MHz, DMSO-dg) 8 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), 7.40-741 (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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7
5.25 Exanpl e 25: Acetyl-Pro-His-Ser-Cys-Asn-Tyr(3-i0do)-NH2. Thi %s%ar%h 20%

was prepared accordi ng to t he procedures of Exanples | and 2 giving the-
title conpound (32.9 ny, 169 as a fine white powder. The NMR data indicated -
5 a m WQR®4¥H32o species in a ratio of about 80:20: PE/NRAYEHEINHZ, .
DVSO-d6) 6 10.06 (s, | H), 8.96 (m 1 H), 8.14-8.43 (m 3 H), 7.88-8.05 (m
2 H, 7.50 (d, 1 H J=1.8 Hz), 7.40 (s, 3 H, 7.09 (bs, 1 H), 6.98-7.03
(m 2 H, 6.75 (d, I H J=8.4 Hz), 5.06 (bs, | H, 4.60-4.74 (m 1 H),
4.47-4.54 (m | H), 4.37-4.46 (m 1 H), 4.22-4.36 (m 3 H), 3.57-3.69 (m .2
(H), g ;107 3155=$mﬂz¥ 5H)9(b8 1111}36244&02%11 55»428486(13 @H)(?JB9 337 22H§9 (2 783
m

H, 1.69- i”é’4 ‘h{mz?ﬁ) B} IMS?H@ 41@3%%&@%@&@%#%2%@41 H)\ﬂaiﬁ-Zéél cd for .
C32H431N1 ( tent: 78% . 5.26 -
Exanpl e 2 i\llﬁ %?g%QHiI g'%g@(s%H}a 6301 T @?gdﬂ dsc’?}ENHZ 15 Thi s conpound
was pr epal(@ﬁHasznmlSrI@)’f 858 ﬁ%mﬂd@kddﬁ@é%ﬁ%x@n@ﬂésmlwaﬁdmﬂ Nyl ¥RBAg t he
title Oeurﬁﬂe{; ‘r¥e19 11 %9 as a fine white powder. The NWR data ‘

i ndi ca edpé’ Ye o ‘W0 species in a ratio of about 80:20: ""H NVR (300
MHz, DMSO d6) 5 9.32 (bs, 1 H, 894-8.95 (m 1 H), 8.14-8.43 (m 3 H),
7.91-8.04 (m 2 H), 7.58 (s, 2 H, 7.34- 7.42 (m 3 H, 7.12 (s, | H, 6.98
(s, 1 H, 506 (bs, 1 H 4.60-4.79 (m1, H) 4.39-4.53 (m 2 20 H),
4.23-4.35 (§3i"bxa§1 38 3 PPHHisSekcr-gdn(m 1 H),
2 56-3. 07 b 2. 37 = 100 (s, 3
H, 1.68-1. 90 (m 4 ; ME iz (C32H4‘2112N| 0O oS+|—|)+ 1013. 4; Anal. calcd for

C32H424 2N10010 5 5.27

Exarrp?(lé 27: Ace §/S :&05139 u&@wﬁgﬁbﬁ%ﬁﬂ? rd%l% %ﬁi‘é&%@d&éf%‘}%}l@n{h&ﬁ% S t(?:orrpoupd.

was pr epatledolowonzdnadifitationheapping®f theNeermohuEwanpdresmed byndbiog v single the title
d 151, f whi The NWVR di cat ed

i xtur e ofouigEsplu TRy diokPenBarerigit G g53bo the i RmPP S AR B VB ()

S 8.96- 829 %)(MS idolied aBa ﬁﬂe ﬁhl‘(‘eﬁp((vmer 3Tﬁd)NMﬁ (ﬁﬂi 1(1@192&6(1 a m&tﬁ‘& of RNJ 9-7.95 (m

2 H), 7.65 (bs, 3 H), ) 9 (bs, I H),
7.05 (bs, SRECHS In 7 1H® f(fb@ou"ﬁoﬂ}) HSNB@( QM}P I'_-DMSOﬂG)Béf’@lf@ (ﬁD 3934)
4. 47- 4558 g(, , 4 H),
a4 {5 668(921 T 1‘1{)25361 3((1{2715 1B, %2 (Iﬁbzlﬁyé‘} 429, isnam 1 IU) 7. §z|1§:1‘§, f;_}%g]_.ézsfngg s
H, 2. 07 (app d, 86’1)23 s, dHHR 607 (bSV\DHZGQaﬁOBS’mlg H:)@' 59532@08/ DHY.ERE!-3.22

(m, 2 H), 2.96-3.03 (m, 2 H), 2.77-2.84 (m, 2 H), 2.65-2.71 (m, 2 H), 2.39-2.46 (m, 2 H),

1.56-2.15 (m, 5 H); MS m/z ((.“4:,01‘139121\3909S'l'H)+ 956.3; Anal. caled for C3pH30I:NoQoS:

N, 13.19. Found: N, 10.84 (peptide content: 82%).

20
5.32 Example 32: Acetyl-Tyr(3,5-diiodo)-$3-Ala-Pro-His-Ser-Cys-Asn-NH?2

This compound was prepared according to the procedures of Examples 1 and 2 with
the following modification: only single couplings were performed with Fmoc-B—Ala-OH
and Acetyl-Tyr(3,5-diiodo)-OH. The title compound was isolated as a fine white powder

25  (55.0 mg, 51 %). The NMR data indicated a mixture of two species in a ratio of about
80:20: 'H NMR (300 MHz, DMSO-dg) 5 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 (C35H47IZN”O“S+H)+

30 1084.5; Anal. calcd for C3sHa7IaN11O11S: N, 14.22. Found: N, 11.39 (peptide content:
80%).

88



) 28 March 2007
3 H, 2.00 (s, 3 H, 1.64-1.88 (m 4 H, 1.46-1.58 (in, 3 H, 1.23-1.37 (ni,

2 H; M5 mMz (C34H55N;-38,, StH)' 854.7; Anal. calcd for C34H55N 30i 1S: N,
21. 32. un 14.88 (peptide content: 70%. 5 5.28 .

3-(4- I—Iygp %@rﬁ/ﬁ )pr opi onyl - Pro- Hi s- Ser - Cys- Asn- NH2 ﬁ@%‘ﬁ@gﬁsﬁa was
prepared according to the procedures of Exanples 1 and 2 with the follow ng
nodi fication: capping of the N-term nus was carried out using N

succi ni m dyl -3-(4-hydroxyphenyl)propionate (4.0 eq) and TEA (12.0 eq). The
title conmpound (43.0 ng, 38% was |soI ated as a flne whlte powder The NWR
dat a i ndi cat ed S33Fxample 33 Aceffyl-Pyg As-[r-A 3-diipda)tNBR: 20: ' H NMVR

300 WMHz, DMSO S 4
(7- 97 (app d, 1 fﬁ& c?mgqémﬁ w(ap Pfepﬁred a;l_pc%rgln%zo %e%?q_céagﬂre%o axppbeg% ar?ld?ﬁ (tm H.
2. gg- 2 4912 (he fbllowihg ﬁlbdﬁi;ﬁgm(? d(i)mly gingle podi).llﬁ%s \g.'-é}_s gerlfogrh%d W4t-}-1559/el‘§' agﬂir91&7 H%ldng% 1
H, 2.66- 2“‘%“3*{ ?9?1130&“@0”38 1201?}?8 8s 3 “e(%itefoﬁ‘%ef 11338 "4p- % e MMBdata \5 1/ 7
( C3oHA1NIOQatdA)ett afiikude omals%eme@?n £akie df :fH%t @Q}llﬁmﬁﬁm Mzl Hve-ghound:
N, 13.88 (peptide content

anpl e
Acet yl - Tyr ¢ 8.35(eK, |1dﬂo§ 9@(@-1Hﬁh78é73—46\m @%ﬁrm7 72'Em51 Hbﬂpﬁ:ﬁ.(ﬁ,oﬂ Has7 4fr epar ed

(o o my. 98 b5 RIGBEHET A ot A Bog, 300 g5 L3 Dl LDG-EPTT S e

of two speé:SG:{ml, 6 1, 1.5(-3.31 Oh, 228 010882461, 3 'TH, AA3 0304, 2\/1-12(,,2 & 2B (ﬁ 48.79 (m

(1mH),1 8. 26HS %%Sﬂggn(ﬁ)%lﬁj%%ngg }b”itgt? ;‘%H}l]lé‘gzl gg é%é&‘?m/z 4.70- 4.76

3. 59- 3167 ((DasHJaIZN,.O,?S)BSGMB; 4hal. @blc@fdﬂrasfﬁﬂﬁq“@ngm(mnl Hdund- AN 98- 6°406 (m I
H),‘2932 ﬂé , 2.65-2.80 (m 3 H), 9-2.25 (in, 3 H), 1.93-1.96
(m’ 3 H: f#sp %cmzmwzmoomsmw 1013. 0; Anal 25 cal cd for
C32H4212N, 00i oS: N, 13.83. Found: N, 11.33 (peptide content: 82% . 5.30
Exanpl e 30: Acetyl -Pro-His-Ser-Cys- Asn (3AI a Tyr(3 |odo) NH2 Thi s conpound
was prepared accorﬂ__ﬂdjmmptewé Acetvk 3 @ gtNH? gi ving the

(1 Soeun kb b OB O Bl Gl 110 o
DVBO- d(5) $311b®mﬁ)§ mb8ificationk)the ﬁhaﬂ)ﬁm(nlo ragid tolfling Svad tarBedldut(with Bc-H])n(S-? 94- 8 02
(2 9. BOFER.S kit o ket Hpare e oo g 2,
2007 WO Z%Mmaaﬁg,ﬁm)hﬁﬁ%&%ﬁﬁ@er The NMR data indicated a mixture of two

species in a ratio of about 75:25: 'H NMR (300 MHz, DMSO-dg) 5 10.10-10.17 (m, 1 H),

8.91-8.97 (m, 1 H), 8.25-8.52-m (2 H), 8.05-8.15 (m, 2 H), 7.58 (d, 1 H, J = 2.0 Hz), 7.35-
20 743 (m,2 H), 7.09-7.11 (m, 3 H), 6.92 (bs, 1 H), 6.75-6.77 (m, 1 H), 5.11 (bs, 1 H), 4.55-

4.69 (m, 2 H), 4.33-4.50 (m, 4 H), 3.49-3.77 (m, 4 H), 3.17 (s, 2 H}, 2.69-2.85 (m, 4 H),

1.76-2.07 (m, 6 H) ; MS m/z (C32H43NIQO[OS+H)+ 887.5; Anal. calcd for Ci3oH43IN 008!

N, 15.80. Found: N, 12.15 (peptide content: 77%).

25 5.35 Example 35: Acetyl-Pro-His-Ser-Cys-Asn-Gly-Gly-Lys(3-(4-hydroxy-3.4-

diiodophenyl) propionv)-NH2

This compound was prepared according to the procedures of Examples 3 and 2 with
the following modifications: the amide formation on lysine was cagried out with 3-(4-
hydroxy-3,4-diiodophenyl)propionic acid (4 eq) , HBTU (4 eq), HOBT (4 eq) and NMM (8
30 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-ds) 59.31 (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,
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H J= 8.4 H), 5.09 (bs, 1 H, 4.60-4.80 (m 2 H), 4.26-4.51 (m 23Mgreh2007
3.59-3.70 (m 2 H, 3.47-3.54 (m 2 H), 3.11-3.21 (ni, 4 H, 2.72-3.03.(m
5H, 2.56-2.64 (m 1 H, 236- 2.43 (m 2 H), 2.14-2.29 (m 3 H), 2.00 (s, .
3 H, wogpe41068213(m 3 H); M5 nmiz (C35H48I N1j 011S+H) + IB8/BS2003/83789%cal cd for.
C35H491 N11011S: N, 16.09. Found: N, 12.85 5 (peptide content: 80%. 5.31
Exanpl e 31: 3-(4-Hydroxy-3, 5-diiodophenyl) propionyl - Pro-Hi s-Ser-Cys-Asn- NH2
10 This conmpound was prepared according to the procedures of Exanples 1 and
2 with the follow ng nodification: capping of the Nterm nus was perforned .
by doi ng 1&)$7. mgﬂ%z (mpzuﬁb I65 (42 H),3-4AsyHy 03¢ pheayd, ) f)ophond, cHacie (3.0 eq).

Th | | fine wh wder. Th
VR dat a 0 ADCRUBpsct 1o AiAlTky T D Sa e Bl 3244 87 O BB 10! 20 " 1.

NVR (3004 , 9 72 99- 8. 44
SRS W%62P¥f§@éé5jki4§n%ﬁ)13(4b53%zl(dr0ug§29§ﬁ j@Z?m il—l?rﬂﬂ 2'&61113 p .
H, 6. 92H(),sz6476§(m,5311 2(26<2.391(nH)4 H), 2904, 2eH]), rhélelse(m%Hg 13447256@ 3 H),
314 2 6+ ( 2 ,265271(m2
, 2§39%i{)agh%%3%k§li? My %’2(69%{5%1#1@39 ﬁ%ﬁmwéz n/z"%&o“ﬁgél%wog&m +956. 3
Anal calMFIoN,;C3QHIO1 2490 BoGid: NY12.28 (Heptidéoantent: MoJL0. 84 (peptide content:
82% . 20 5.32 Exanple 32:
Acetyl - Tyr (3, 5-diiodo)-R Al a-Pro-Hi s-Ser-Cys-Asn-NH2 Thi s conpound was

pr epar ed §§8%&9ﬂnﬂﬁ§603- 1E1vRFAGESI YIS a O Dla P sel 051 O | OW Ng
nodi fi cat Ton: and

Acet yl - Tyr(3 5- d||odo) OH. The tltlﬁiemﬂg_ound was i sol ated as a flne white
owd 25 The, NMR dat.a i ndi cat ed of t speci es
!On a‘ipatl 0o0 %‘%@0““%8%631’“???\?:\?&‘ %gotﬁtkﬁ-ﬁ ‘1‘:5@@636’%“3 Banflb p , 8.96
Em i— H).; the&b;ﬂgcﬂm(ﬂg Abdification: t&pp:ngbf%lﬂ-térﬂmﬁmweﬁ: dﬂ)ueﬂou@ﬁsﬁg 63(4(HWr02£|'|)7 3 (7 3(92
S m

. 4. 283z§ @t?ﬁt’ en )HIBPIOIEC%Q&‘;TB(H&TE’Z(AW%)QH%%@“(‘?ﬂ%ﬂggh?m( 072-2. 83

(m 3 H) eqR-1B8tidle G&B}I{;dﬁhd 23 s mF ﬂ%%%a@%ofa’i@d ak afine \h’ﬁtéﬂ@n&e@%ﬁ@l 10n
S+H)' 30 084, 5 5; Ana cal cd SHA212N11011S: N, 14.22. Found: N, 11.39

(pept i de dataindigeted a rggtyye ofggo speqiasin A rateoot abyy 8053/ HASMRI3PEIHIS2003/ 037895
15  DMSO-dg) 59.32 (bs, 1 H), 8.95 (s, 1 H), 8.22-8.42 (m, 2 H), 8.11-8.13 app d, 1 H), 7.97-

7.99 (app d, 1 H), 7.81-7.87 (mn, 1 H), 7.56 (s, 2 H), 7.35-7.39 (m, 2 H), 7.08-7.11 (app d, 2

H), 6.92 (s, 1 H), 5.12 (bs, 1 H), 4.60-4.78 m(m, 1 H), 4.27-4.50 (m, 5 H), 3.59-3.70 (m, 3

H), 2.94-3.02 (m, 1 H), 2.76-2.83 (m, 2 H), 2.65-2.69 (m, 2 H), 2.28-2.46 (m, 6 H), 1.72-

2.09 (m, 4 H); MS m/z (C33Hasl,N19010S+H)" 1027.5; Anal. calcd for C33Haal2N19O10S: N,
20 13.64. Found: N, 10.85 (peptide content: 80%).

5.37 Example 37: Acetyl-Pro-His-Ser-Cys-Asn-Gly-Gly-Lys(5- and 6-

carboxvfluorescein)-NH2

This compound was prepared according to the procedures of Examples 2 and 3 with
25  the following modifications: the amide formation on lysine was carried out with 5-(and 6)-
carboxyfluorescein (3 eq) , HBTU (3 eq), HOBT (3 eq) and NMM (6 eq). The title
compound was isolated (10.5 mg, 18%) as a fine white powder. The NMR data indicated a
mixture of isomers: 'H NMR (300 MHz, DMSO-ds) 6 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, | H), 7.25-
30 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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5.33 Exanpl e 33: Acetyl-Pro-His-Ser-Cvs-Asn-R- Al a- Tyr (3, 5- d||odo) NH2  Thi s

conmpound was prepared according to the procedures of ‘Exanples 1 and 2 with
the fol ] ow nﬂ nodi fi cation: only single couplings were rlﬁsgr th every
ani no at P83 i t1 e conpound was isolated as a fine g‘g F (14.5
ng, 9 %9. The NVMR data 5 indicated a m xture of two species in a ratio of
about 80:20: 1 H NWR (300 MHz, DVMsO-d6) S 9.35 (bs, 1 H), 8.96 (in, 1 H,
7.94-8.44 (in, 6 H, 7.68-7.72 (m 1 H), 7.62 (s, 2 H, 7.46 (bs, 1 H,
7.40 (bs, 1 H, 7.34 (bs, 1 H, 7.06 (bs, I H, 6.90 (bs, I H, 5.11 (bs, 1
H, 4.61- @s80:NnQn8+H) 1198. B?AIBI FQIC@®TQ%3N1£)1@P‘BIZZO( Faund3NH)1,.182. 94- 3. 07
(m 2H) e%%@gﬂt(ﬁ%‘l 2.36-2.43 (m 211),2.14-230 (m 3 11), 2.00
(s, 3 BEe ; "M ni/z 10 (C35H471 2N11011S) + 1084.5; Anal .
cal cd for 035H47|2N1101|S N, 14.22. Found: N, 11.64 (peptide content:

82% . 5.34_Exa -Ser-Q/s Asn NH2 Th| S
conpound V\%—Eng‘ﬂﬁ“’éﬁ 1 > B~ he 15

fol | owing nodi f'!'l-ﬁ:@édrxgﬁﬁnd\k &ad BORdRR 8¢l s&lamd BQEX@%&af&idezdvﬁ’th with
Ac- Tyr ( 3- |odo? OH 'I% 4aceq)NIH%H03'I§Cbr4 eq) San The

title conpbafel mm@@@@pwamn%f@e EypInas was Famied wﬁwegédm ro'xsrhe NVR

(300 . EraeRelitibiale b ARIBATL BoZubL e B pltkbe (i N

(2 H), 8. Obtleeobfpolm] wa ibted . Sne(whitelpcwded 2422 AgHi() %). 7TRENRIR datét3 (m 2 H),

7.09-7.11 3 H), 6.92 (bs, 1 H, 6, 75-6. ) ,
4.55- 4. 69‘(“?%0?\&(1 ;)"Hft“r%’%%%" Pegips H%ﬁgﬂ"fﬂb"“gg%ém %3391%4 E@"ﬁéds) 2
H, 2.69- 25857891, (b4 dH) H, J1.876H2), 8878m3 (ﬁn K)HY, 3?1/5 sm/@n (3@)217*8617N18qﬁ3 2S+H)'

887.5; Anal. calcd for C321443 N10010S: 15. 5 (peptide
cont ent : 7171%7 3309638 }gxgl%gcgzgy 7.4 Hz), 696—6 99 (m 2H) 692 (s lH) 663~

Acet y! - Pr og kb in Sty Q18 (e 1l A8 ks € i‘—g%amc!;roqwﬁ{)% slilopdapheny! )

propi onyl )-NH2 ‘Thi's conp prepared according to the procedures of
Exanpl es 33.8%d-72 (i § HD, 23?@3 95)(111,01\/\11)1@ 66o2B3 (oat H¢r3336-2 Hé(raud dp 119rheE i on on

| ysi ne was Iy ( ] 4- d -3, & ehi phen I |on|caC|d(4
eq) , HBTU(“?’Z\ @q?&ﬁ@f%%@%ﬁ“ﬁ%%ﬁ@o Jélﬁ .ng'%ér}ﬁa?{pé’ﬁggﬁpound was

i sol at &l (CEHZNTH) 1S3 8 &8. BodndnM, Whié Eeptitiemtentié?NVR data i ndicated a

m xture of two species in a ratio of about 75:25: 1H NVMR (300 MHz, DWVSO d6)
8 9.31 (bs, 1-H, 89 (m 1 H), 8.19-8.44 (m 3 H, 8.01-8.14 (m 2 H),
7.95 (m 89 28 Mgy ¥¥@@ple 39: Acetyl-Pro-His-Ser-Cys-Asn-Gly-Gly-Lys(3-(4-

hydroxvphenyl)propionyl)-NH?2

This compound was prepared according to the procedures of Examples 2 and 3 with

20  the followmg modifications: the amide formation on lysine was carried out with 3-(4-
hydroxyphenyl)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)
5 8.97 (m, 1 H), 8.42-8.44, 8.19-8.30 (m, m, 3 H), 8.07-8.15 (m, 2 H), 7.94-8.04 (m, 1 H),

25  7.73-7.82 (m, 2 H), 7.45 (bs, 1 H), 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 (i, 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

30 (CyoHgiNj303S+H)" 988.8; Anal. caled for CypHgN3013S: N, 18.43. Found: N, 12.75
(peptide content: 69%).
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WD 2004/ 063213 PCT/ US20031037895 1 H), 7.76-7.82 (m 2 H), 7.55 ¢8Marcpy2007
7.45 (s, 1 H 7.34, %39 (s, | H, 7.27 (s,1 H,.7.01 (s, 2 H, 509 (bs, 1
H, 4.61-4.77 (m 1 H), 4.51-4.57 (m 1 H), 4.26-4.37 (m 2 H), 4.10- 4.17
(in, 1WQ220@/B3213. 74 (m 5 H), 3.47-3.52 (m 2 H), 2.9RCBUS2008437835 H) ,
2.73-2.83 (m 3 H, 2.64-2.69 (m 3 H, 2.26-2.39 (m 4 H), 2.00 (s, 3 H,
1.61-1.89 (m 4 H, 1.44-1.56 (m 51 H, 1.18-1.39 (m 5 H ; MSmz
(CA2H5912N13013S+H) + 1240.7; Anal. calcd for C42H591 2Ni 3013S: N, 14.69.
Found: N, 12.28 (peptide content: 84% . 5.36 Exanple 36: .
3- (4- Hydr G40 Bxample HOAGHAYdNRY SN ONYlopioByY NGy I510-Cily G1BPro Blis-SereysNH2 10
Thi s conmpound was prepared according to e procedures of Exanples 1 and 2
with the foll ow ng nodification: capéﬂh@iﬂf the N-term nus was carried out .
using 3- (4 hydm&omlﬁld%sqﬂ%mwmgm @B bfocafikd o&“ﬁxQnﬁgs)ZamT%lth' 0 eq),
HOBT (4.0 eq) and . The title conmpound

i sol at ed te fallgwing modi !C@tlglé)wden’mg Thige Nmmlmwslcnm%ammra Infxdtydraxyef two

speci e Q; 9 32 bs.
TPE. %5, obspulcabiinMeBRSHl 45 Gla) BIVR LN MM ER g QRIS ) 5321 03
(app d, 1Th® tit]@cacﬁﬂ.poﬁn&iva@ olated)s,a fheShite poweril) 7.3 hg320%). 3[916(NMR213H) H)
7.08-7.11. (a , 2 6. 92 m
4.27- 4. 50! ”é‘fﬁgpeé apixtuge 85*“30 SPGC‘}’M“ %fa‘%f a%?‘“éﬂ(zg &W@Oﬁﬁg A? 233 (m 2
H), 2.65-2389-490 (ng 1l-1)1) 8242852 (4@, { m, /6 7H) 8.417 2&312ﬁ ﬁ.fmS44Hij)80M5 nal/ z

( C33H441 2N10010S+ 1027.5; Anal. calcd for 2Nl 0010S: ‘N, 20 13.64.
Found: N, 818 (@54 ﬁ),eb%? 488 dmne &Rt 738694 H).95P Exlab1d 03¢ 1 H, 7=6.5 Hz)

Acet F a I NH2
This L0 EoR iR o 10! BoAY ) s Xa e i, ARCu Ty (B RN L I The 5
With 25 t BE6:02 @wi2riy), A6aiT.7Tan,i oWk 2.92134m, 3&)F LEHRBH (n, ©H),1236-1146 was

carried o i HBTU(3 eq), HOBT (3
eq) and I\KW% Dq%éﬁﬂgmt H)C%??épgramgllgoﬂ(éf gg‘i)(% ng, 18% as a
fine whit ﬁH}MﬂI@jO 331%}13) BbR6d anal. Caltd cat@eHaN; ;01,81 Nf .59 HoaadreN,92.89H NVR (300
M-lz DIVBOdG% 10. 16 s) 1 H58.78-8.92 (m 1 H), 8.44, 8.68 (m in, |

. 8. 05- PepRdqsamtent 96%0)7 79.7 96 (in, 1 H), 7.45, 7.66 (s, s, 1 H), 7.25 30
7.37(:m 2H), 6.97-7.02 (m 2 H), 6.69 (m | H, 6.52-6.59 (in, 2H), 5.08
(bs, I"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- MJ(amplgﬂ-;) 3-(H v sirenyipnopionnl) GlgG1y-Gly-Gly-Gly-Gly-Pro-His-

Ser-Cys-Asn-NH?2

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-hydroxy-
20  3,5-ditodophenyl)propionic acid (3 eq), HBTU (3 eq), HOBT (3 eq) and NMM (6 eq). The
title compound was isolated as a fine white powder (17.1 mg, 16%). The NMR data
indicated a mixture of two species in a ratio of about 70:30: 'H NMR (300 MHz, DMSO-ds)
59.11 (s, 1 H), 8.86, 8.92 (s, 5, 1 H), 8.51, 8.05-8.16 (m, d, 6 H, J = 8.5 Hz), 8.22-8.32 (m, 2
H) 7.87-7.98 (m, 2 H), 7.34-7.39 (m, 2 H), 7.11 (s, 1 H), 7.08 (s, 1 H), 6.98 (app d, 2 H),
25  6.92(s, 1 H), 6.64 (app d, 2 H), 5.11 (bs, 1 H), 4.59-4.77 (m, 1 H), 4.31-4.50 (m, 4 H), 3.83-
4.02 (m, 2 H), 3.71-3.79 (m, 9 H), 3.58- 3.67 (m, 2 H), 3.48-3.53 (m, 2 H), 3.11-3.19 (m, 1
H), 2.91-3.04 (m, 2 H), 2.76-2.83 (m, 2 H), 2.67-2.72 (m, 2 H), 2.35-2.46 (m, 4 H), 1.96-
2.09 (m, 1 H), 1.71-1.90 (m, 4 H); MS m/z (C4;HssN 50458 +H)" 1046.8; Anal. Calcd for
CaHsoN3s0)sS: N, 20.08. Found: N, 15.84 (peptide content: 79%). ¢
30
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



VD 20041063213 PCT/ U52003/ 037895 ( C54H63NU017S+H) + 1198. 7: Anal .25 aEeh #407
C54H63NI 3OnS: N, 15.20.. Found: N, 11.18 (peptide content: 73% . 538 Exanple
38: (3-(4- I—I\/droxyphenyl)propl onyl)-G@y-Ady-Pro-Hi s-Ser-Cys-Asn-NH2 5 This
conpounwon®4/psxpdr ed according to the procedures of EXGRISEWIPIWAY 2 with
the follow ng nodification: capping of the NNterm nus was carried out using
3-(4- hydroxy- 3,5-diiodophenyl)propionic acid (3 eq), HBTU (3 eq), HOBT (3
eq) and NW (6 eq). The title compound was isolated as a fine white powder
(24.2 nmg, 30 %9. The NVR data indicated a mxture of two species in a ratio
of about 8@ydBxyphbhirOHIGAO a3 edINVEEFWG) eqd HEBY (1€q) aBdE]fMMlIS,eqﬂ THe H, J=

8.2 Hz), 8.87-8.93 (m .. 8.10-8.31 ( . 7,.80-7,98 2 H,
7.35-7.38 (Hf C‘?“P%“nd?’aéggor%edazahﬂeJ"hlt?l"lt‘;’r‘}#i%"l%mé’6576’%9§h% dﬁil 6.92 (s, 1

, 6.63- mExhir 10-spe a aa I 24 0 4
L)'), 8. 83 4%618&&@ N é))fﬁ\o]sg &&%n %aﬁ'd) £ 14ou$90§0 ﬁNMR(%Od'MH FDD%(%@ 2(?3

(m 4 H), Q@@SZMG Ii)lr_rg 2h8|4)4 (ml?- 917,-72986%14 (ﬂmﬂ‘D F—I)71 778w, 1 HOO740s, RHDY) ; MB i z

I(:(c):ﬁflfgﬂl% 1%?%&‘ r)ﬂéb? cori %Lg%%ﬁ"a%wglf 9}'6%2 t%\|548n§ $4.

Acet yl - Pr o i 4‘;6286179@154\510 may4 @D ym L8/H), 34048700 A 6By PH2AYD Yiar E),N90-) - NH2

w'th 20 Ena Pt aibnd Phna (oAb arer (e ahe B s AP T IR TE fae

carried OuH)W. Vil23)8((141 4md1r pxysbeanyl I)IPWiJzQF(C(};PEH\h ©$+E§)831.8HBHL (4 eq),
HOBT (4 eq)_ and NWM (8 . The title cor%oun was i sol at ed (16 2 gy, 13%
as a fine Waladdo GMH@NIOOI'bﬁa NuNfe8faFand; Nl k) @eptide spnitniy B%%F two species in
a ratiqgof about 75:25: 'H NWMR (300 M4z, DVMBGd6) S 8.97 (m 1 H),
8.42-8.44, 8.19-8.30 (m in, 3 H, 8.07-8.15 (m 2 H), 7.94-8.04 (m | H),
2517.73-7.82 (m 2 H)§,_7Em1;(lbé3 Ac-Fyr-Altp B5o-His-86r-CrsAsNE2, 7. 27 (m I

H) ,
6.95-7.01 (m 4 63665 8(m1
H), 4.51-4.58 ( n@s °°ﬂ}’°“ S Dlergffo a%""kg“ig ﬁi&tﬁgﬁrﬁﬁeggfg%ﬁ(m@l? ‘ﬁﬂ“% Z4.17
(m | H, 3ubildwit rhodifiGlieds 1. fih8t SnibGadidpouplitd was Quried-cdt Rith @mT;h(EI—I)
2.96-3.02 ( 3 H),
1.63-1.91 § 0)‘?%3 eé %ﬁ’ ébeqé :ﬁ(’é‘r H%"’Q) 1“‘%@”%‘4 gég‘“‘q()] aﬂ{%omnegnﬁw% 30
( CA2HE1HI1 3 GodaTect 0. 9988 - 48% gé@alﬁne GakCpbwder. THAARNEROn@Sitedh mbBurd 3£ thound: N,
12.75 (peptide content: 91 28 March 2007

species in a ratio of about 80:20: "H NMR (300 MHz, DMSO-ds) & 8.97 (m, 1 H), 8.21-8.44
(m, 2 H), 8.06-8.14 (m, 1 H), 7.97-7.99 (m, 2 H), 7.85-7.87 (m, 1 H), 7.40 (s, 1 H), 7.35 (s,
1 H), 7.09 (4,2 H, J = 9.7 Hz), 6.98-7.00 (m, 2 H), 6.92 (s, 1 H), 6.61-6.64 (m, 2 H), 4.59-
4.66 (m, 2 H), 4.25-4.50 (m, 6 H), 3.59-3.71 (m, 2 H), 3.48-3.55 (m, 2 H), 3.12-3.19 (m, 1

20 H), 2.95-3.10 (m, 3 H), 2.76-2.83 (m, 3 H), 2.57-2.65 (m, 1 H), 2.38-2.46 (m, 2 H), 2.24-
2.27 (m, 2 H), 1.80-2.10 (m, 1 H), 1.84-1.89 (m, 2 H), 1.76 (s, 3 H), 1.45-1.49 (m, 2 H),
1.15-1.35 (m, 6 H); MS m/z (C39H57N110118 +H)+ 888.8; Anal. Caled for C39H57N11011SZ
N, 17.35. Found: N, 13.81 (peptide content: 80%).

25 5.44 Example 44: DOTA-In-B—Ala-Pro-His-Ser-Cys-Asn-NH?2

This 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(z-
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

30  chlonde (48.6 mg, 0.22 mmol) dissolved m 1.0 mL of 0.2 M HCI (aq.) and stirred at 1t 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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28 March 2007
WD 2004/ 063213 PCT/ US2003/ 037895 5. 40 Exanpl e 40:
(3-(4-Hydroxyphenvl ) propionvl)-G@y-@y-Ay-Ay-Pro-H s-Ser-Cvs- Asn-NH2 -
Thi s conpound was prepared according to the procedures of Exanples 2 and 3
Wit h t veo p@mlo6Rithg nodi fication: capping of the N-ter nfPARUVSABBEYR| ed out
usi ng 3-(4-hydroxy- 5 3,5-diiodophenyl)propionic acid (3 eq.), HBTU (3 eq.),
HOBT (3 eq.) and NWM (6 eq.). The title conpound was isolated as a fine ’
white powder (27.3 ng, 29%. The NMR data indicated a m xture of two
species in a ratio of about 80:20: '"H NWR (300 MHz, DMSO-d6) 8 8.57-8.92
g m08I gi)lnﬁ)ztafb oj&ué@spédcs 1d$rigt18d'lzfaﬂjalt?70QO m'HMMR(mOIMH(aJ?D%d%) 5]8=6§8‘90HZ),7 10
(d, | H &57@75 6@9463635]4&“1 %13 4é‘%((fg1HH)) PRS- 369(6é“( d 2 H),
4.59-4. 773(2?(13 ds (), 28 4 3&00043 5@8&103 Hf 2Hdp.2. 9&8(&6;14%@224@143 ?rn"& H)3} @5’7?1079 (m- 7
H, 2.92-3.04 (m H)) (m, 6 , -2.05
(m 1 11) (mj3 EZ—,lMS@l/i(@ﬁmfﬁsJHNlaOmsS()‘gihl?@“ %AzalH,Calcw@rrﬁmHmInNmO;sS N
( C38H53N1 c C38H53Ni 3013S: N, 19.54. Found: N,

3 %Q&égsﬁmnﬁnltaent& (gég}/gle c&(&@l& ﬂll;)(éxa

12.89 (peptide co npl e 41:
(3-(4- Hydroxyphenyl)propl onyI) Gv-Gv-Av-dy-dy-Ay-Pro-Hs-

Ser - Cvs- As He Tr]| $.CO re
Exanpl es 1 M@%
was carried OUThﬂd&I)_'r?%m%dMs ﬁﬁr@d(h(cco@ﬁhg&ofthéi ﬂo@éhh?é&%?)ﬂx)aﬂf QR 10MHID. agled (3
eq), HBTU éB eq), :zi and NWM (6 eq). The title c ound was

i sol at ed #8e gorppayad yas tselawé m@lbO‘Va)q’%@fu@wbﬂe prvedenvihgy dptadi cat ed a

m xtung oindﬁea&d%r}ﬁﬁ of £ Jc?etslupa&fuo% %ﬁuﬁ@ﬁ@ o<1€1919 Q'YSO d6)
TG ofy g Spcek 5 o5 VDS

6 9.11 (s,
Hz) 8. 225893;89(7r(mZH)I-§437a18178027(d98HQm=726[-1)z) 87L1381317(1399(r1m7 24-FB6 (i, 11 (s

5 11 (bs, 12 B JMIEPES T FT 0,080 B, 259G os & B RBBGT oy ’H>
3. 712 919}()114 51945'9(m;33 H84.23- cﬁcvg((ngm(% &1)12 431 %@, 371?).233(77m(mr2n161)zﬂ) 311? z33512 Eursn 1
(H)m’ 4 H), ’79{3‘ %94039534?? %ﬂwz’3‘% 1(“11538?’%“ ' Wé \g’mOP (. éZ%LBm. 5OL5S+H) +
1046. §5 ARgb. (nghgdl A@1.57 Gf}a-ﬁwlzﬁqlﬁﬁm &H?@a%/z dﬁqumgN”Nwslﬁi)Moémpt i de

cont ent

(3- (4- Wdﬁ@ﬁ%pﬂ%gﬂrﬁmﬂbﬁ ?)N,/Rﬂﬁ!w%mﬁm o33 eptidesepntgng: 69%).

5.46 Example 46: Acetyl-Pro-His-Ser-Cys-Asn-Ava-Tyr-NH2

This compound was prepared according to the procedures of Examples 1 and 2. The

20 title compound was isolated (56.5 mg, 44%) 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-ds)
59.13 (bs, 1 H), 8.96-8.97 (m, 1 H), 8.20-8.30 (m, 2 H), 8.13 (d, 1 H, J = 7.8), 7.96-8.04 (m,
1 H), 7.82 (d, 1 H, J= 8.5 Hz), 7.57-7.61 (m, 1 H), 7.39 (s, 1 H), 7.34 (bs, 1 H), 6.93-7.01
(m, 4 H), 6.61-6.64 (m, 2 H), 4.62-4.80 (n, 1 H), 4.25-4.50 (m, 5 H), 3.15-3.20 (m, 1 H),

25 2.95-3.01 (m, 3 H), 2.75-2.87 (m, 4 H), 2.58-2.66 (m, 1 H), 2.36-2.49 (m, 2 H), 2.00-2.02
(m, 5 H), 1.69-1.88 (m, 3 H), 1.35-1.37 (m, 2 H), 1.25-1.28 (m, 2 H); MS m/z
(C37Hs3N[;01;S+H)* 860.7; Anal. caled for C37HsaNy Oq;S: N, 17.92. Found: N, 14.34
(peptide content: 80%). -

-

30 5.47 Example 47: Acetyl-Pro-His-Ser-Cys-Asn-Ahp-Tyr-NH2

This compound was prepared according to the procedures of Examples 1 and 2. The
title compound (49.5 mg, 37 %) was 1solated as a fine white powder. The NMR data

indicated a mixture of two species in a tatio of about 80:20: 'H NMR (300 MHz, DMSO-dy)
94



: . 28 March 2007
Thi s conmpound was prepared according to the procedures of Exanples | and 2

with the follow ng nodification: capping of the N-term nus was carried out

usi ng 3: 9 _March 2007 WD 2004/063213 PCT/ US2003
hydr ox}ﬁégfwﬁf%‘?ﬁpi onic acid (3 eq), HBTU (3 eq), é?37[%%?03/03339NI\/M (6

eq). The title conpound was isolated as a fine V\/mte powder (47.4 ng, 579%.
The NVR data indicated a m xture of two speci es in a ratio of about 70: 30:

"H NVR (300 MHz, DMBO-d6) S 8.98 (m 1 , 8.21-8.44 (m 2H) 7.98-8.14
(m 2 H, 7'71_7'77é 11-1) 740 ,5735& , 7.09 (d, 2 H,
J= 9.8 Hz)59-8.(b51d1)9891(- ﬁ1982mH) H),GS%Z %(méLl 8.62 epd $254d, (lrﬁ 1= 7.8iH2),

262,079 {moud s g 405 4 80 wﬂg—%ﬂgmgwlﬁ#g@ (m 1

(m 2 H, I, 253 ds30H,69937.0Hgpp d, 273) 3.955s( hH),4.99 (s, LH)46.41-864 (app d{2H) ; |vs

o (Cristaplon i i LR LR AR R oo o0

Ac- Tyr -sAhap- 8 (@r, BiED; ﬁ%i@gﬁnAﬁH)% T19 en CORAPOUNE2 VAP SNAT.96L13¢¢MI 3l Ng to
the procedures of Exanﬁa’ 1 and 2 with the follow n ITQdIflcatIOI’lS t he
final am f®. &eéfd-406mpt g Wab2@ arrd Bl M/sd GhHabh iBir{3)” 88818) Aml caldeq) |

HBTU (3 ec%%%g B Hb”,\\ﬁeﬁ) lmﬁmmﬁ\gésgh{%yﬂe%&%ﬁ ggpound was 15 isol ated

(40.9 nmg, Ite po ata indicated a nixture of
two species in a ratio of about 80:20: 1H NWR (300 VHz, DI\/SOdG) S 8.97 (m

(m 1 v, 7o el 3 2
2 gg 31105)8 THi3 coaploind \ﬁasﬂiieﬁaﬁed a]:cdrl)hng@o &E-pﬁocﬁém(cﬁrbf Exd‘rhpleﬂl 5&2} 2341;?2@16( TQ (2 H) , )
20 'H), QéH]@NT@ﬁ%’mﬁcgquf ca@pwé néthggr%zﬁ?mgs ) czgnscsf oyt %glg(?h{“" 1 H, 2 38m2 46

m 2 H, &8Toni 8 1.76
E n 2z l%d%éypl%nﬁ?p $fToni 8aé*ﬁ (3 équ @ﬂﬁu’ig &{n nI;I@)B"ID é)_% e%%{]d &‘“PB %ﬂﬁ 5%113
+H) + 888 8tiﬂe/szﬁallpom@azvaée50ﬂaé¢d 64 e 3 Yag sfine phitg powder. ﬁanqﬂwRNlatam 81

(peptide c Eﬁ % g
DOTA- | n- D %f I S- gglr%‘-ﬁ)(,@eé48 1@&&5& ‘?haféé“%s 250unc}\IMR 60?%‘%%’(]3) %.%Cgl’dl ng
to thelypr ofc&aﬁl(beﬁ o)X, 8E&a%rﬁ9l(382ﬁl)a&d10-2 13 (tohy 1 H)hé 97 @hd 8l r(g thF#'Wdﬁz)pns t he
final am i S tyl ter) (3 eq) ,
HBTU (3 eng&ﬁaE*r ?g %2’?7;3 r\ﬁﬂ%l)%ége )‘wI ?OT Pailz b)'u(’(rézf_P‘gg (%‘e%?lﬁn@?

6.66 (app d, 2 H), 4.60-4.77 (m, 1 H), 4.27-4.50 (m, 5 H), 3.65-3.71 (m, 3 H), 3.39-3.49 (m,

3'H).3.11-3.29 (m, 4 H), 2.94-3.04 (m, 1 H), 2.76-2.83 (m, 2 H), 2.37-2.46 (m, 3 H), 2.26-

2.31 (m, 2 H), 1.97-2.08 (m, 1 H), 1.72-1.87 (m, 3 H); MS m/z (C33HasN16010S+H)* 775.7;

20 Anal. calcd for C33HssNj0O10S: N, 18.08. Found: N, 12.76 (peptide content: 71%).

5.49 Example 49: 8-(4-Fluorobenzylamino)suberoyl-B—Ala-Pro-His-Ser-Cvys-Asn-NH?2

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 8-(4-

25  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

30 H),4.29-4.50 (m, 7H), 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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DOTA conpound (22.0 ng, 0.022 mml) in 0.1 MAcOH (aq.) (0.5 ni LESMar<h?983

I ndium 30 chloride (48.6 ng, 0.22 mmvl) dissolved in 1.0 nL of 0.2 M ,
HCl(ag.) and stirred at rt for 2 hours. The conplex was purified according
t o t heww owmaedeu2es of Exanple 2. The title conpound waspCsmisas08@37849. 9 ny, )
46% as a fine white powder. The NWVR data indicated a 93 28 March 2007 WO
2004/ 063213 PCT1US2003/ 03789 m xture of three species in a ratio of about

70: 20: 10 HNI\/R(300M—Iz D20) b 8.69-8.90 (m 1 H), 7.39-7.55 (m | H,
4.53-4.64 (m 3 H) ,439448(m1H) 3.88-3.96 (m 5 H), 3.24-3.68 (m

58821) 2. 10?8%‘%43% %;§'+Hf/§|'% %‘“? 1 %]ﬁ Ellfffg)goﬂeﬁ &41 E@F@Eﬁ&ﬁa T2cal cd for

CAoH611 nNpgeptidSeonient: &%)7. 43. Found: N, 12.42 (peptide content: 71% 5. 45
Exanpl e 45: Acetyl-Pro-His-Ser-Cys-Asn-GQy-Ay-Ay-Ay-Ay-Gy-Lys-NH2 Th|s
compound was prepared according to the procedures of Exanples 1 and 2. The

title compound vas i58) 'E’igﬂ (elﬁ %mEd@-/Alaaﬁls-%efﬂ%ﬁA‘éﬁ'ﬁﬁ% powder. The NMR,
data 10 indicated aTﬁ_xture of tWo Speclies ITharatlio o0 out 75:25: '"H NWR
(300 Mbiz, DI\/SOT%)con@oencD\BasBpreﬂarédwccmrdﬂ)g to ghe4qBoeeduregoilixafgples 1 alpid 2 Jwithy . 6 Hz) ,
8.11-8.31 4786 7. 62 bs 1 :

7 34-7. 39ﬂ'§er?ollawﬁ% mo;h ?tlf)n caplgllg')g 'of %1 d@d(rmmuiWﬁé cl?art}cdgcblH%lss}ngN[}lI% ,S 4 51 479
(m :;» , depg’ ’ﬁg@ga;(tdmlo@eér&n 1% é@BA]Zdl’?A B eqd. fhe H&Q%?ngﬂd3g&(lwlate£ﬁm 1;» g é
(s 3 1y S0 ahiggovangss me sl T RaCGonShin i) 1 f 506 S0 SR B 5 s v
tol z (C41r7|@waol BSHH H968. 73+46mﬁlzﬂpalsgg L, J%ﬁﬁmmtsl H\y =226 29.

Found: N, 15.33 (peptide content
Acet y10 pr $lzpjiss3: 29@@1%1?1%&1%136!\1#9 B 6. Z:Hmboérﬂdﬁhaﬁbﬁe%)ﬁréﬁﬁdccor di ng

(So. o, ARl AEEER A, Fro 00 (B L T RIS RO e

two speci és44rh5h(malH§) 3alf6-RP6O (th, ¥ H3, 22957-3 OHAINRIY, 300 (3yBiAD, DYB@,da), /=5 9. 13

55 5. on S, 11894, 1t s e 2 6018 230 b o B sy sl ) o230, 0%

I H), 7 34=(6)15Hz) :M)s-z@s&ﬁ 17Hp1 92(m76nhlm ﬁsﬁ176(1641}0m32nw, 4.62-4.80 (m
1 H, 5-3.20 (m 1'H), 25 2.95-3.01 (m 3 H),

2. 75- 2587(‘%5#1851’11@@215#13811?8616 (m 1H), 2.36-2.49 (in, 2 H), 2.00-2.02 (m
5H, 1.69-1.88 (m 3 H), 1.35-1.37 (in, 2 H), 1.25-1.28 (m 2 H; MSin/z

(C37HS3N>>OnS+H) 860.7; Anal. caled for C3-1H53N,10>>S: N, 17.92. Found: N,
14. 34 5.51 Example 51: DTPA conjugation to PHSCN

A solution of resin (Rink Amide AM resin) bound PHSCN (143mg, 0.36mmol/g,
0.051 mmol), p-SCN-benzyl DTPA (66mg, 0.103mmol), NNM (120uL, 2.1mmol), in

20  anhydrous DMF (2mL) was agitated gently with nitrogen for 7 hours at room temperature,
and the reaction mixture was filtered and washed with DMF once. This step was repeated
twice more. The resin was washed three times with DMF, three times with methanol and
three times with dichloromethane. The resulting resin bound compound was treated with
TFA/TIS/water (95:2.5:2.5, 1 mL per 100 mg of resin) and agitated with nitrogen for 1

25  hour. The reaction mixture was filtered, the resin was washed once with TFA/TIS/water
and three times with dichloromethane. The solvent was removed in vacuo and the resulting
residue was triturated three times with ether. The resulting white powder was subjected to a
prep HPLC purification according to the procedure of Example 2 tt; give 15.5 mg
(0.014mmol, 27.7%) of desired product: "H NMR (300 MHz, D;0) 5 8.66 (s, 1H), 7.40 —

30  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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(peptide content: 80% . 30 5.47 Exanple 47: 28 March 2007
Acet yl - Pro- Hi s- Ser - Cys- Asn- Aha- Tyr-NH2 Thi s conpound was prepared accordi ng
to the procedures of Exanples 1 and 2. The title conpound 2049.5 ng, 37 %
was i sovereere32d fine white powder. The NVR data i ndPERUEPOYOMBRt ure of
two species in a ratio of about 80:20: 'H NWR (300 MHz, DVBSO-d6) 94 28
March 2007 WO 2004/ 063213 PCTI US2003/ 037895 5 912 (bs, 1 H), 8.97-8.98 (m
1H, 826-8.29(m 1H, 842 and 8.21 (d, 1 H J =7.6 H), 8.13 and 7.95
(d, 1 H J=7.8 Hz), 7.81(d, 1 H J =8.5Hz), 7.57-7.60 (m 1 H), 7.39 (s,
I ;i) 7. 381)( £92-2273kn, 481), 993 (nd) 1 HY, 20000 (h, 280),1)04- 689 6m (1) sz 6.93 (s, 1 H),

6.61- 6. 64 a}gﬁ d, 2 7tr21+4.60-4.79 (in, 1 H, 4.26-4.53"(in, 5 H, 3.11-3.21
(m 1 H, GedlpMugySyhli310468.0 73 5 288 (m 3 H), 2.58-2.65 (in, 1 H),
2.39-2.49 (m 2 H), 2.00-2.04 (m 5 H), 1.70-1.91 (in, 3 H), 1.28-1.40 (m

4 H, 1.05-1.20 (m 4 H; M ni/z (C9H57NLi O, S+H) + 888.8; Anal. calcd for
C39H57N1, Ol IS: N, 17. 352 Foumple 5N In tio IPA-EBSCONt : 80% . 5.48
Exanpl e 48: 3- (ﬁrﬂ- SHOPPRT | i - - Pr.o-.Hi,s- - S -NH2 10
Thi s c%rrpound Wwas p?)epar egﬁél}c,{gcé'rml nglgl?)éJaf ﬁ@‘%‘%&% dr e%f%gM%:g%ﬁ?‘ s 1 and 2
with the sbtltioawhédnOBdadhgatisamscl) eantidsolyedin dnileofNd. OBVITHJIYSIuES Th ri ed out

usi ng 3-(4- hydroxyphenyl ) praqpioni¢ acid eq), HBTU (3 eq),. HOBT (3 eq)
and NWM ( 6WaGP-utPRRvereicp "t?_éﬁﬁ‘gi?ﬁ'&ﬂ%ééoﬁ_ o4t %ao%iqﬂap‘?ﬁ&}fe-ﬂ% é%‘éﬁn fine
whi te powdess cvip&atVinaR tatuckdgte&aietdd ekttt pbmersvpa%gmgéctwmaa ratio of
about 75:25: 'H NMR (300 MHz, DMSO-d6) 15 8 8.97 (bs, 1 H), 8.22-8.29 (m 2
H), 8.10- Serai3HPK{C purifipation agording t@tha procedurg ofExagmple72 @ gipe)7.1 mg, 80 (app t, 1

o b6, (1pp G005 Tmel, g Deqa ppalle NI mA I B8R T 3 e O

6.
H),' 3. 39- 31.30(rfj 7H), 4.974)92 @d.VE= B8 3.46ilEe, 1), M)86-280¢n, R10Y4 764. 70 (8, J=2. 76- 2. 83

2 : - 6 2. 26- 2. 2. 08 1 :
1721 b7 1A S 1 4P e A B L 28 10 S Gl s ST o
C33HA6N10G.963.6.(m] SHYS.50FDuUN ¢h, I8H), 12147674 peBH)(R3¢ ant B} 2.16 &0 LH)S. 49
Exanpl e 49; 8- &j FI'uor obenzyl ani no) suber o#é; | 3- Al a- Pro- Hi s- Ser - Cys- Asn- NH2
This conpouft WadmpZEhaMedzdeaHaMPesrhe pE¥ctdirbsaled fatxanpl es 1 and 2

Wi th e & ol ene, Do Hisaat Al SRR PoRe Lt St nus was carried out
using 8-(4 25 fluorobenzyl am no)suberic acid (3 eq), HBTU (3 eq), HOBT (3
eq) and NW (6 eq). The title conmpound was isolated as a fine white powder

(70.8 M3, 233 WramibS3NNRefli PRo-His-Ser-Cys-Asn-Gly-Gly-Gly-Gly-Lys-NH,

This compound was prepared according to the procedures of Examples 1 and 2. The
title compound was isolated (101 mg, 70%) as a fine white powder: 'H NMR (300 MHz,

20 D;0)58.57(d,J=1.32 Hz, 1H), 726 (s, 1H), 4.73-4.72 (m, 2H), 4.52 (t, J = 6.24, 1H),
443 (t,J =525 Hz,1H), 4.27 (mn, 2H), 3.94-3.91(m, 8H), 3.81 (t, J = 5.40 Hz, 2H), 3.57 (t,
J=6.78 Hz, 1H), 3.31-3.24 (dd, J = 15.57, 5.67 Hz, 1H), 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); MS m/z (C37HsoN;s013S+H)" 954.9.

_O-

25
5.54 Example 54: Acetyl-Pro-His-Ser-Cys-Asn-Gly-Gly-Lys(Protoporphyrin)-NH2

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

30 protoporphymin IX (2 eq) , PyBOP (2 eq), and NMM (6 eq). The title compound was
isolated (7.6 mg, 5.49pM, 8.6%) as a fine dark red powder.; MS m/z (Cs7HgsN 170145 +H)+
1385.6.
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indicated a mxture of two species in a ratio of about 70:30: ' HZ3NR2a[eiu#0?
MHz, DMBO-d6) 5 8.97 (s, 1 H), 8.22-8.28 (in, 3 H, 8.11-8.14 (m 1 H,. -
7.96-7.99 and 8.40-8:43 (m | H, 7.74-7.80 (m | H, 7.34-7.39 (in, 2 H,
7.24-7 VWO 20040632184) 7. 08-7.16 (m 4 H), 6.92 (bs, 1 30PGH/US2003H3BIE0 (m 7
H, 4.22 (d, 2 H J=5.9 H), 3.63-3.69 (m 2 H), 3.44-3.52 (in, 2 H),
3.16-3.26 (in, 3 H, 2.97-3:02 (in, 1 H, 2.76-2.83 (m 2 H, 2.38-2.49 (in;
3 H, 1.99-2.13 (m 5H, 1.72-1.89 (m 3 H), 1.42-1.54 (m 4 H), 1.20-1.24
(m 4 H; Ms mz 95 28 March 2007 WD 2004/ 063213 PCTI US2003/ 037895
(C34H47N, 1QL1S+H) + 818.6; Anal. Calcd for C39H56FNnG 0S: N, 17.31. Found: N,
11.72 (peptide content: 68%. 5. 50 Exarrpl e 50
m dPEG R- Al a- Hi s- Se@-8\fxample $§AcolyrHi-4 ials lin d according to .

t he procedures ﬁﬁgdm f ation: cappi.ng
of the Nnterm %ﬁfg was carri E‘é?ﬁ%g‘%ﬁﬁﬁ%‘ ﬁb@gmé%gf@éntéga odesign, 1.9
eq), and padeduesedExariiples t and 2andovay cehitdua e wisel fuffdsalsd; &S ¥MiSnezwhi t e powder
(38 ny (300, Mz, D20) 5 8.58 (d, | H J = 1.2 Hz), 7.28 (d,

| H J2 0@@)835'4(%@ 8%(m 2 H, 4.53 (t, | H J= 6.2 Hz), 4.44 (t, | H,
J= 5.6 10 Hz), 4.34-4.29 (dd, 1 H, J=5.1 Hz, 3.6 Hz), 3.82 (t, 2 H J=5.4
Hz),3.71(t,2HJ—61I Hz),364361(|n 44 3.58-3.54 (in, 4 H),

3.40(t 2 H J = 6dSekxanplei Ac 2H) 3.16-3.26
(m 3 H, 2.97 3 9 Hz)

3.18 ( d 1 H ﬁsg&-ﬂﬁ d,jwaHl)r gf{: ?ro;%%n]gar'ﬁﬁdg A%VI%&E’ 11( gccogrgk%toétge (m 5 46
(t 2 H, P@t@iulesrdfﬁxarﬁpl%l Qndlb'an(dmras 1sel)ated1asg2vvlmt68ﬂu(fymolid—|)&8 NIS83% 1. 76 (| n,

@tﬁ?m 1S +H)' 1198.1. 5.51 Exanple 51: DTPA conjugati on

to PH!@I\IHWI ﬁ?5§3?5 rggs)‘tlzn (Rink Amide AMresin) bound PHSCN (143nyg, [

0.36mmmol /g, 0.051 rrrml) p SCN- benzyl DTPA (66nmg, 0.2103mmol ), NNM (120L, *-
2

2.1lmmol), in 20 anh {Eous b X pas altated gently with nitrogen for 7
hours at roomtenp%éa gmple SAnacProctlisoer-C ¥ A GGy Ls-WHo t or ed and washed

wi th DVF once. THifikén mﬂﬁu%@v&ﬁ@ﬁreﬁﬁ&?ﬁ&@ﬁkmﬁ%ﬁﬁm&%m Jé&srdiﬁgtormwas washed
three tines with hree times with nethanol and three tines with

di chl or onetokedvees of Frampley ] endandeis isoladras aceitse ey velid; tieMiSawzwi t h
TEA Ty &/ Wﬁ&@ﬁ{(&ﬁ: 2.5:2.5, 1 nL per 100 ng of resin) and agitated with
ni trogen

5.58 Example 58: Ac-Pro-His-Ser-Cys-Asn-Gly-Gly-Lys(biotin)-NH>

This compound was prepared from Rink amide AM resin according to the

procedures of Examples 1 and 2 sand was isolated as a white, fluffy solid; ES MS m/z
20 (M+H)' 1066.5.

Finally, it should be noted that there are alternative ways of implementing the
present invention. Accordingly, the present embodiments are to be considered as
illustrative and not restrictive, and the invention is not to be limited to the details given

25  Therein, but may be modified within the scope and equivalents of the appended claims. All

publications and patents cited herein are incorporated by reference in their entirety.
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. . . 28 March 2007
25 hour. The reaction mxture was filtered, the resin was washed once with

TFA/TI S/water and three times w th dichloromethane: “The sol vent was renoved
~in vacu esulting residue was triturated thr et her.
The res&f‘??@ghp J{e powder was subjected to a prep HP‘EI% gﬁ’ﬁslﬁwtg?on
according to the procedure of Exanple 2 to give 15.5 nyg (0.014mm|, 27.7%
of desired product: 'H NVR (300 MHz, D20) s 8.66 (s, 1H), 7.40 - 30 7.31
(in, 5H), 4.97-4.92 (dd, J= 4.92, 5.31 Hz, 1H), 4.87-4.83 (m 2H), 4.77-4.72
(in, 1H), 4.65-4.56 (m 211), 4.00-3.97 (m 4H), 3.91-3.72 (in, | OH,
3.49-3.20 (m 6H), 3.03-2.97 (in, S6A3Sarch 2007 WO 2004/ 063213

PCT/ US2003/ 03789 i2bhimedif2-2. 73 (m 4H), 2.38 (m 1H), 220 (m 2H),
2.04-1.85 (m 2H); M5 nn/z (C43H61N13017S2 +17)' 1096.8. 5.52 Exanple 52:

I n3+ chel ation to DITPA- PHSCN 5 DTPA- PHSCN (20ng, 0.018mmmol) was dissolved in
In3L of O I M AcOH( | nC13 (40ng, O0.18nmmol) was dissolved in
2mL of 0.02M HCl gflzﬁr?%oﬁw%l%mﬁmgnsol utions were conbi ned and i ncubated
for an hour at rature. The solvent was evaporated undergoreduced

pressure and tR iite powder was subjected a ep C
purification ac K ocedure dh—ExaspteX 4"y 4R5
(0.00588mm1, 32Z. { Ped pr oduct: 'H NWVR (300 £20) &38. 65 (s,

R

111), Z.41 - 7.31 (m SH), 4.97-4.92 (dd, o= 4.86, 5.46 Hz 1H), 4.86-4.84
(m 2H), 476472(dd J= 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 511), 3.50-3.19
(m 10H), 3. 1402 phamgagputigplly acpepiably sejt, solpate, hydrgte(qnN-oKife thereqfavteradn: (m  2H)

,N/z (CA43Hs8I nNl 3OnS2+H) 4 1208.8; Anal. calcd for 15 C43H58I nN130O17S2:
N 15 07. Found: N, 11.58 (peptide content: 76.8% . 5.53 Exanple 53:
Acetyl Pr o- Hi SJﬁdma@/mdmndeﬂlyO@ty G y-Ay-Lys-NH2 This conpound was
preparﬁd according to the procedures of Exanples 1 and 2. The title
conpod d was isolated (101 ng, 7099 as a fine white powder: '"H NVR (300 M-z,
20 D20) S 8. 57p sl q sre indbpehdentls, an il ger nchflingSand Yeweeh .0/3d4.062 (m 211), 4.52
(t, J=6.24, IH, 4.43 (t, J'=5.25 Hz,1H), 4.27 (m 2H), 3.94-3.91(m 8H),
3.81 (t, J=5.40 Hz, 2H), 337 (t, J =6.78 Hz, 1H), 3.31-3.24 (dd, J =
15.57, 5.67 Hz m@@areédg&n&nggoggg J = 15.6, 8.64Hz, 2H), 2.96-2.83 (m
4H), 2.80-2- 73 (m 211), 2.20-2.16 (m 1H), 2.05 (s 311),1.94-1.57 (m
6H), 1.42-1.34 (m 2H); M ai/z (C37H59N, sOL3S+H)' 954. 9.

15 R! is acyl, substituted acyl, acyl chelate, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, imino or substituted imino;

R? is C,-Cs 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
j 20 substituted aryl;

R 7 RE 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;

25
X, is -NH(C=C),CO-, -NH(CH;),CO- or —NHCH(CHg)CO-;:
gand h are independently 1,2,3,4,5 or 6

30 Xz iS
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25 5.54 Exanpl e 54: 28 March 2007
Acetyl - Pro- Hi s- Ser-Cys-Asn-d y-d y-Lys(Protoporphyrin)-N Thi s conmpound
was prepar W 0200445331 g to procedures of Exanples -1 and ;gﬁ}‘/ttjﬁzqowgs’!gps

foll owi ng nodifications: the 2% hydrazi ne treatnment for the deprotection of
ivDde on lysine was repeated 10 tinmes and the am de formation on |ysine was
carried out with 30 protoporphyrin IX (2 eq) , PyBOP (2 eq), and NW (6 eq).
The title conmpound was isolated (7.6 ng, 5.49M 8.6% as a fine dark red
powder.; M5 n7/2 (C6gg?5N17C&4 + 138%°63197 28 March 2007 WO

2004/ 063213 PCT/ U&%G &9%28953,;5_1. 5 amil—u ;

Ac- Tyr - p- Al a- Pr o- Hs- Set-*Cvs- Asn- - %his koppound was prepared from Ri nk
anide AMresin according to the procedures®d ~ Exanples 1 and 2 and was
isolated as a white, fluffy solid;, ES Mo mz 5 (MH)+ 832, (MtNa)+ 854.
5.56 Exanple 56: Ac-Pro-His-Ser-Cys-Asn-p-Al a-Tyr-N/732 This conpound was
prepared from Ri nkX ide AMresin according to the procedures of Exanples |
and 2 and was isolated as a white, fluffy soljd; ES Ms mz 10 (M+H)+ 832,
(MtNa) + 854. 5.57 Exanple 57: Ac-Pro-Hi s-Ser- :Asn-@y-Ay-Lys-Nli2 This
conmpound was prepared from R nk am de AM regithvaccording to the procedures
of Exanples 1 and 2 and was isol ated as -ﬁN .cto(-:’é’— fluffy solid; ES M5 ni/z
15 (M+H) + 840 5.58 Exanpl e 58: :

Ac- Pro-Hi s-Ser-Cys-Asn-A@ y-d y-Lys(biotin)-NH2 This conpound was prepared
fromRink &nide AMresin according to the procedures of Exanples 1 and 2
sand was i sol ateddﬁgisa white, fluffy solid; ES Mo mlz 20 (MtH' 1066.5.
Finally, it shoul e noted that there gre alternative ways of inplenmenting

the present invention. Accordingly, ( present e ments are to be
considered as illustrative and n?( rs |tlrzljctive,n_gan the invention is not to
be limted to the details given 25 Wérejt, b%; ‘ﬂbe dified wthin the
scope and equival ents of the appended cPai nms.” Al pudl tcations and patents
cited herein are incor qolsrggﬁgegglyﬁornﬂ%zﬁnce intheir entirety.

10 Xsis

( S(0),R13

YN 4
o

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 arylalkyl,
aryl or substituted aryl,
20

y and x are independently 0, 1 or 2;
X5 is

100



200
98 28 March 2007 WD 20041063213 PCTI US20031 037895 CLAI M5 \What 2;BSMaIrChrrE

is: 1. A conpound of Fornula (1): RN HHNOR2 X Sxz X3 XS XsX7 NR4R5 5

(q or a uti cally acceptable salt, solvate, Kydrate or N ox
t her eof "\i\ﬁz@gﬁ?ﬁﬁ and k are independently 0 or 1; 10 pCEf? ‘3?35.'?'@9‘

i ndependent |y an |nteger i ncludi ng and between 0O and 100; r and s are

i ndependently 0 or 1; 15 R is acyl, substituted acyl, acyl chelate, alkyl,
substituted al kyl, cycloal kyl, substituted cycloal kyl, imno or substituted
imno; R2is Cl-C6 alkyl with at | east one hydrogen atomreplaced by a
substituent selected fromthe group congd&™Ml of -NRSR7, -ORB, - CORR9,
-S(O7R1L, -P(OR')OR 2, aryl and 20 supstituted aryl; R6, R7, R8, R9, Rl, R
and R 2 are independently sel ected fromNthggroup consisting of hydrogen,
acyl, substituted acyl, acyl chelate, alkylg substituted al kyl, cycloal kyl,
substituted cycloal kyl, imno and substituted imno; 25 X, is -NH(C=C)gCO,
- NH(CH2) hCO- or -NHCH(CH3)CO g and h are independently 1, 2, 3, 4, 5 or 6
30 X2 is 99 28 Narcqngggznteé@pﬁ%gpﬁlzog;gga,s PCT/ US2003/ 037895 7° NCO Vic'"
CO1_ or E N Cof; X3

5 X7 is -NH(C=C)4CO-, -NH(CH;).CO- or -NHCH(CH,;)CO-;
d and e are independently 1, 2,3, 4, 5 or 6;
R’ is C-Cs alkyl with at least one hydrogen atom replace by a substituent
10  selected from the group consisting of -NRPR'®, -OR"" .CO,R", -S(0)R"?, -P(OR*)OR?"
aryl and substituted aryl;
R*and R’ are independently hydrogen, alkyl or substituted alkyl; and
15 R”, R RY R' RY,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;

with the proviso that R' is not acetyl when R* and R’ are hydrogen and r and s are 0.

.20

]
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.
25

4. The compound of Claim 1 wherein s is 1 and ris 0.
5. The compound of Claim 1, wherein s is O and ris 1.
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NN 5X4is ONOH RHNI H; or Hrz 00 1 is an integer f r orfiSMAEehy2007,
X5is F( S(O,R13 kpn FHN O R13 is hydrogen, alkyl, substituted al kyl,: -
acyl, substituted acyl, arylalkyl, substituted arylalkyl, aryl, substituted.:
aryl orWO3PHAA- 15 n is an integer from1 to 5; R14PE§il§|2ﬁQ}f0?7s§ﬁbstitut ed
al kyl, acyl, substituted acyl, arylal kyl, substituted arylal kyl, aryl or
substituted aryl; 20 y and x are independently 0, 1 or 2; X6 is 100 28
March 2007 WD 20041063213 PCT/ 1JS2003/037895 CONH2 FF m O mis an integer
from1l, 2, 3 or 4, 5 X7 is -NH(CCdCO, -NHCH2),CO or -NHCH(CH3)CO; d.
and e are i ndegenderitieycoinpoind &, Cldim b vdweref RR8 aiyd, Ghstibitedihdyylacylichblaa | east
one hydrogen atomr tI gee. by a substituent 10 selected fromthe group

consi stin “8‘?09%%%%?8, MEN 7, - CRR18, -S(OnRL9, -P(OR20) OR21'

7. The compound of Claim 1, wherein R%is C;-Cs alkyl with at least one
5  hydrogen atom replaced by a substituent selected from the group consisting of -NR°R’, -
OR® and -CO;R’.

3. The compound of Claim 7, wherein R6, R7, R® and R%are independently
selected from the group consisting of hydrogen, acyl, substituted acyl, acyl chelate, imino or

10  substituted imino.
9, The compound of Clamm 1, wherein X, is -NH(CH;),CO-.

10. The compound of Claim 1, wherein R? is C-Cs alkyl with at least one
15  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"®>, R'®, R!” and R"® are independently
selected from the group consisting of hydrogen, acyl, substituted acyl, acyl chelate, imino or

20  substifuted imino.
12.  The compound of Claim 1, wherein:

R' is acyl or substituted acyl;
25
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

30  hydrogen, acyl and substituted acyl;

X, is -NH(CHQ_)hCO-;
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aryl and substituted aryl; R4 and R5 are independently hydrogen?sgpﬁ§$m%go7
substituted al kyl; and 15 R15, R16, R17, R18, R19, R20 and R21 are

i ndependent | seI ect ed from the group consisting of hydroge acyl ,

subst i t Y0t °¥{8 13 acyl chelate, alkyl, substituted alk ET"%éé}’éOgéﬁgRyl
substituted cycloalkyl, i mno and substituted imno; with the proviso that

Rl is not acetyl when R4 and R5 are hydrogen and r and s are 0. 20 2. The
conmpound of Claim 1, wherein Rl is not acetyl when R4 and R5 are hydrogen.
3. The compound of Caim1l, wherein at |least one of r or s are 1. 25 4. The
compound of Claiml mherein sislandr is 01 5. The conpound of Claim1,
wherein s is 0 and r l% 101 28 March 2007 WD 2004/063213

PCTI US20031037895 6. The b ound of Caiml, wherein R is acyl,
substituted acyl, acyl chelate, imno ubstituted i mno. 7. The conpound
of Caiml, wherein R2 is Cl-C6 al kyl at least one . 5 hydrogen atom
replaced by a substituent selected fro th (9 ~oup consisting of -NR6R7, OR8
and - CO2R9. 8. The conpound of Claim?7, whereihnh R6, R7, R8 and R9are

i ndependently selected fromthe group consisting of hydrogen acyl,
substituted acyl, acyl chelate, imno or 10 substituted imno. 9. Thef
corrpounéi of daimil, wherd#+h X is -NH(CH2) hCO-. 10. The conpound of Cl aim
|, wherein R3is Cl-C6 alkyl with at | east 15 hydrogen atomrepl aced by
a substituent selected fromthe group consiisting of -NRL5R16, - OR 7 and
-CO2R'B. 11. The conpound of Caim 1, %¥R1S, R16, R17 and R18 are

i ndependently selected fromthe group consisting of hydrogen, acyl,
substituted acyl, acyl chelate, imno or 20 sUbstituted imno. 12. The
conpound of Clalntl wher ei n:

X5 18
SR13
iHN’Eﬁ%f
o
10
RPis hydrogen, acyl, substituted acyl, alkyl or substituted alkyl;
Xﬁ 18
CONH,
?”“HNIWT?
o ;
)15
X7 1s -NH(CH,).CO-;
R3is C-Csy alkyl with at least one hydrogen atom replaced by a substituent
selected from the group consisting of -NR"®R'S, ary! and substituted aryl;
20
R' and R'® are independently selected from the group consisting of
hydrogen, acyl and substituted acyl; and
R’ and R® are hydrogen.
25
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Rl is acyl or substituted acyl; 25 R2 is Cl1-C4 alkyl wth at |e§§tMg$ﬁ§12007
hydr ogen atom repl aced by a substituent selected fromthe group consisti-ng
of -NR6R7, aryl and substituted aryl; R6 and R7 are independently selected .
f rom t MO @®p32ddnsi sting of 30 hydrogen, acyl and suBSE/USZROSA3SEEFI ; Xl is.
-NH(CH2) hCO-; 102 28 March 2007 WO 2004/ 063213 PCT/ US2003/ 037895 X2 is n
5X4is OH AHNO X5is SR18 [I'Il O 10 R13 is hydrogen, acyl, i
substituted acyl, alkyl or substituted alkyl; X6 is CONH2 e HN 1 O 15 X7
is -NH(CH2),CO; R3is Cl-C4 alkyl with at | east one hydrogen atom repl aced
by a substituent. sEeehpduld FUlLREIYMBERIEONSI sting of -NR SRI6, aryl and
substituted aryl; 20 R15 and R16 are independently selected fromthe group
consi sting of hydrogen, acyl and substituted acyl; and .

sisOandris 1;

5 kis1;
R! is acetyl;
R" is hydrogen;
10 ,
eis 1;and L
R’ is (CH,)sNH,.
15 14.  The compound of Claim 13, wherein q is 2, 4 or 6.

15.  The compound of Claim 12, wherein

sisOandris I;

20

kis1;

R’ is acetyl;
25 R* is hydrogen;

eis 2,4 or6; and

R? is -(CH,)4NHCO(CH,),-Ph-(4-OH). )
30

16.  The compound of Claim 15, wherein q is 1.
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28 March 2007
R4 and R5 are hydrogen. 25 103 28 March 2007 WO 2004/063213

PCT/ US2003/ 037895 13. The conpound of Claim 12, wherein: s is O andr is 1,
5 kis 1; RLis acetyl; Ruis hydrogen; 10 e is |; and - i s - (CHz) 4NH2.
15 14. YR2OYASnd of Ol aim 13, wherein q is 2, 4 or g’?“ﬁ%‘?b}?‘ﬁ’éé%‘omound
of Claim1l12, whereinsis Oandr is 1, 20 kis 1; R is acetyl; 25 R13 is
hydrogen; e is 2,4 or 6;and R3 is -(CH2)4NHCO(CH2) 2-Ph-(4-0OH). 30 16. The
conmpound of Claim 15, wherein qis 1. 104 28 March 2007 WD 20041063213
PCTI US20031037895 17 The conpound of Claim 12, wherein: s is Oandr is 1;
5 kis 1; R is Hcet ylhg c@apound ohGhhiro g2 rwherein:

sisOandris1;
5 kis1;
R!is acetyl;

R is hydrogen;

10
) eis 2,4 or 6 and

R? is -CH,-Ph-(4-OH).

15 18.  The compound of Claim 17, wherein q is 1;

19.  The compound of Claim 12, wherein

sisOandris 1;

20
kis 1;

’ R! is acetyl;

25 R is methyl;
eis 1; and
R? is —(CH,)sNH,.

30

20.  The compound of Claim 19, wherein q is 2.
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10 eis 2, 4or 6 and R3 i s -CH2-Ph-(4-OH). 15 18. The- conpound Jf MREHA07
wherein q is 1; 19._.The conpound of Claim 12, wherein s is O andr is 1;
20 kis 1; R is acetyl; 25 R13 is nethyl; e is 1; and R3 is -(CH2)4NH2.
30 20. WIhwog8eddatind of C aim 19, wherein q is 2. 105 PETMERWRO3BOY WO
2004/ 063213 PCT/ US2003/ 037895 21. The conmpound of C aim 12, wherein: s is |
and r is 0O; 5 is 1; R is acetyl; R13 is hydrogen; 10 his 1; and R2 is "’
-CH2-Ph-(4-CH). 15 22. The compound of Caim?21, wherein pis 2, 4 or 6.

23. The compound of Claim 12, wherein sis 1 andr is O0; 20j is 1; R is.
acetyl; 25 R132is hyht agspound of Claim 12, wherein:

sislandris0;
5 Jjis 1
R'is acetyl;

RPis hydrogen;

10
his 1; and L
R? is -CH,-Ph-(4-OH).
15 22. The compound of Claim 21, wherein p is 2, 4 or 6.
23.  The compound of Claim 12, wherein
sisl andris 0;
20
jis 1;
R’ is acetyl;
25 RPis hydrogen;
his2, 4, or 6; and
R? is ~CH,-Ph-(4-OH).
30

24.  The compound of Claim 23, whereinpis 1.
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i - 28 March 2007
his 2, 4, or 6; and R2 is -CH2-Ph-(4-0OH). 30 24. The conpound of C aim 23,

wherein p is 1. 106 28 NMarch 2007 WO 2004/063213 PCT/ 052003/ 037845 25. The

conpou f Claim12, wherein: sis landr is 0; 5 jisQ; LSax
CQCI—I%??OZIQ’W%G%Q—D R13 is hydrogen; and 10 his 1. 5%9’%@3@(%?%‘6und of
Claim?25, whereinpis 2, 4 or 6. 15 27. The conpound of C aim 12, wherein:
sislandr is 0; j is 0; 20 Rl is -CQ(CH2)2-Ph-(4-0H).; - R13 is hydrogen;
and 25 his2,40r6. 28. The conmpound of Caim27, wherein pis 1. 29. The
conpound of Claim 12, wherein: 30 sis Oand ris 0; 107 28 March 2007 WO
20041063213 PCT1?2S2008 @3pgesd pfiCleyn { GMdieritPh- (4- OH); and R13 is hydrogen.
5 30. The conpound of C aim 12, wherein:

sislandrisQ;
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:
sisl andrisQ;
jis 0;
20
R'! is <CO(CHz):-Ph-(4-OH).;
)
R" is hydrogen; and
25 his2,40r6.
28. The compound of Claim 27, wherein p is 1.
29.  The compound of Claim 12, wherein:
30

sisOandris 0,
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sisOandr is 0; R is -COPh-(4-F); and 10 R13 is hydrogen. 31;8¥ﬁ5°h2007
conpound of Claim 12, wherein: 15 sisOandrisl; k is 1, Rl is acetyl; 20
R13 is methyl or hydrogen; e is 1; and 25 R3 is -(CH2) 4NHCOPh- (4-F). 32.
The cobO2A P21 ai m 31, wherein q is 2. 33. The co HE2098/08788F m 12,
wherein: 30 sisOandris 1; 108 28 March 2007 WD 20041063213

PCT/ US2003/ 037895 kis 1; Rl is acetyl; 5 R13 is hydrogen; e is 1; and R3 is
-(CH2) 4ANH 8-[ 4' - fl uor obenzyl am no] suberoyl or - 10 (CH,)4NHOOOH2F 34. The
conpound of Claim 33, wherein qis 2. 35. The conpound of Claim12,
wherein: 15 s is 1 and rRlis_(I;Hz[)j_Pﬁ,@LoﬂQalﬂa is

8-[4' -fluorobenzyl am no] suberoyl or -COCHZF;, R13 is hydrogen; and

R" is hydrogen.
5 30.  The compound of Claim 12, wherein:

si1sOandris 0;

R! is -COPh-(4-F); and

10 .
\
R is hydrogen. e
31.  The compound of Claim 12, wherein:
15 sisOandris 1;
kis 1;
R' is acetyl;
20
R" is methyl or hydrogen:
eis 1; and
25 R’ is (CH,);NHCOPh-(4-F).
32.  The compound of Claim 31, wherein q is 2.
33, The compound of Claim 12, wherein:
30

sisOandris I;
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i . . . 28 March 2007
his2. 25 36. The conpound of O aim 35, wherein pis 1. 37. The conpound of

Caim12, wherein 30 s is O andr is 1; kis i; 10928 March 2007 WO

2004/ 063213 PCT/ US2003/ 037895 R is acetyl; RL) is hydr o and 5 R3 is

- CH2Ph- M3 2004/8630131) or - CH2Ph-(3,5-dil, 4-OH). 38. Thé’C%GFﬁ%%WB?“ Caim
37, wherein g is 0. 10 39. The conpound of Claim37, wherein qis | and a is
2. 40. The conmpound of Caim37, wherein gis 1 and ais 1. 41. The
conmpound of Claim 12, wherein 15 sis 1l andr is 0; j is 1l;, 20R is
acetyl; R13 is hydrogen; and R2 is -CH2Ph-(3-1, 4-0OH) or -CH2Ph-(3,5-dil,
4-CH). 25 42. The conpownigdi;of Caim4l, wherein p is 0. 43. The conpound of
Claim12, wherein - 30 sisOandrisO; R is -CQO(CH2)2Ph (4-0OH, 3, 5 di-1); and
110 28 March 2007 WD 2004/063213 PCT/ U52003/ 037895 R13 i s hydrogen.

R! is acetyl;
5 R" is hydrogen;
eis 1;and

R? is -(CH,)4NH-8-[4’-fluorobenzylaminoJsuberoyl or -
10 (CH;)sNHCOCH,F

34.  The compound of Claim 33, wherein q is 2.

35.  The compound of Claim 12, wherein:

15
sislandris O;
J1s0;
20 R' is 8-[4’-fluorobenzylamino]suberoyl or -COCH,F;
\ R" is hydrogen; and
his 2.
25
36.  The compound of Claim 35, wherein p s 1.
37.  The compound of Claim 12, wherein -
30 sisOandris 1;

kis1;
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44. The conpound of Claim 12, wherein 5 s is 1 andr is 0; | iszwai@ﬂlm
is -CQ(CH2) 2Ph (4-OH, 3, 5 di-lI); his 2; and R13 is hydrogen. 15 45. .The
conpound of Claim 44, wherein pis 1. 46. The conpound of Claim 12, wherein, -
20 s iwolkoafebstisis O; jisl, Rl is acetyl; 25 R2 is - @d2ABRR0OS43BPE 3, 5
di-1); his 2; and 30 R13 is hydrogen. 47. The conpound of C ai m 46,
wherein pis 1. 111 28 March 2007 WD 2004/ 063213 PCT/ US2003/ 037895 48. The
conmpound of Claim 12, wherein sisOandrisl; 5 R is -(CH2)4NHCQO CH2) 2- Ph
(4-0H, 3, 5di-1); eis 1; and 10 R13 is hydrogen. 49. The conpound of
Claim48, wherein q is 2. 50. The conpound of Claim1l, wherein: 15 R 1is
acyl chelate; R', R6, R-e Xle X2r X, r X5, Rl3a X6e X7, R

R is acetyl;

RPis hydrogen; and

5
R is -CH,Ph-~(3-1, 4-OH) or -CH,Ph-(3,5-dil, 4-OH).
38.  The compound of Claim 37, wherein q is 0.
10 39.  The compound of Claim 37, whereinq is 1 and e is 2. f
40, The compound of Claim 37, whereinqis 1 andeis 1.
41.  The compound of Claim 12, wherein
15
sislandris0;
jis1;
20 R!is acetyl;
R" is hydrogen; and
R? is -CH,Ph-(3-1, 4-OH) or -CH,Ph-(3,5-dil, 4-OH).
25
42, The compound of Claim 41, wherein p is 0.
43.  The compound of Claim 12, wherein -
30 sisOandris 0;

R' is ~CO(CH,),Ph (4-OH, 3, 5 di-I); and
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28 March 2007
e RI5 R16 > R4 and R5 are as defined in Caim12. 20 51. The conpound of

G aim50, wherein s isd+and r is 0; 25 is 0; R is DOTA-In; his 2; and
30 R13 (% ﬂ% .? ﬁ? 112 28 March 2007 WD 2004/ 063213 P& SR05e7837895 52.
The conpound o aimb51, wherein pis 1. 53. The conpound of C aim 50,
wherein 5 sis Oand ris O; R is DPTA or DPTA-I1n; and R13 is hydrogen. 10
54. A conpound of Forrmula (I11): I / \ OR20 N 2 -X3 X4 X5-X6-X7" NR4ARS a
AWWVR21 T$x, (111) or a pharmaceutically acceptable salt, solvate,
hydrate or N oxide thereof wherein: 15 R20 is acyl, substituted acyl,

al kyl, substituted al kyl, cycloal kyl, substituted cycloal kyl, imno,
substltuted imno or a dq@g&gg@hﬁgﬂgent R21 is Cl1-C6 alkyl with at | east
one hydrogen atomrepl aced by 'a substituent selected 20 fromthe group
consi sting of -NHR22 ;

44.  The compound of Claim 12, wherein

5
sislandrisO;
jis 0;
10 R'is <CO(CH.),Ph (4-OH, 3, 5 di-I);
)
his 2; and
R™ is hydrogen.
15
45.  The compound of Claim 44, whereinp is 1.
46.  The compound of Claim 12, wherein
20 sislandrisO;
jis1;
R! is acetyl;
25
R? is -CH,-Ph (4-OH, 3, 5 di-I);
h is 2; and pal
30 R* is hydrogen.

47.  The compound of Claim 46, wherein p 1s 1.
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R22 is hydrogen, acyl, substituted acyl, alkyl, substituted al kylz%Maa'ECh 2007
di agnostic agent; and 25 j, k, p, q, r, s, R, Xi, X2, X3, X4, X5, X6, X7,
R4 and R5 are as defined in Claim1; wth the proviso that at | east one of .
R20 andWVe2p04/€63213di agnosti ¢ agent. 55. The conpound of PEYAISA03A378erein R2,
X1, X2, X3, 4 X5, X6, X7, R4 and 30 R5 are as defined in Claim12. 113 28
March 2007 WD 2004/ 063213 PCT/ US2003/ 037893 56. The conpound of C ai m 55,
wherein R20 is a fluorescent agent. 57. The conpound of C aim56, wherein
R20 is 5/6 carboxy fluorescein, sis 1, r 51is 0,j is 0,e is2andpis 1. 58.._
The conpound of Claim55 wherein R22 is a fluorescent agent. 59. The
conpound of Claimb58, wherein R21 is (CH2)4NH, R22 is-516 carboxy 10
fluorescein, s 1% O,Thfeci"glpﬁl,mdlé’fpéa“ﬁ!,IzeWIi‘eée‘P and g is 2. 60. The conpound of,
Claim55, wherein RZ1 is (CH2)4NH, R22 is biotin, sis O, r is 1, kis 1,
ais 1andgis 2. 15 61. A conmpound of Formula (I1V): O RR3 HO11 R2 Xl a
Sx2 X3 X4 X5 7 N~ NRARS sRMand(risd; or a pharmaceutically acceptable salt,

sol vate, hydrate or N-oxide thereof wherein: 20 R23 is acyl, substituted-
acyl, al kyl, substituted al kyl, cycloal kyl, substituted cycloal kyl, imno,
substituted imno or a pagdyd CHNNROGUH,) M (4-0HSS -5G8-18l kyl with at |east
one hydrogen atom repl aced by a substituent selected fromthe group i~
consi sting of -NHR28 wherein R28 is hydrogen, acyl, substituted acyl, alkyl
25 substituted alkyl or @;pegyhating agent; and j, k, p, q, r, s, R2, Xi,
X2, X3, X4, X5, X6, X7, R4 and R5 are as defined in Cdaiml;, wth the
proviso that at | east one of R23 or R28 is a pegyl ati ng agent.

10 R" is hydrogen.
49.  The compound of Claim 48, wherein q is 2.

50.  The compound of Claim 1, wherein:

15
R' is acyl chelate;
R% RS, R, Xy, Xo, X4, X5, R”, X¢, X7, R, R RS, R* and R® are as
defined in Claim 12.
20
51.  The compound of Claim 50, wherein
sis1 andris0;
25 j1s 0;
R' is DOTA-In;
his 2; and ’
30

R" is hydrogen.
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28 March 2007
30 114 $ March 2007 WD 2004/063213 PCT/ US2003/ 037895 62. The conpound of
Claim6l, wherein R2, X1, X2, X3, X4, X5, X6, X7, Rand R5 are as defined
in dai n .The conpound of Claim 62 wherein R23 j ysi S 1, r
is O, ju{cg“@flgﬁlzg’ 2 5and pis 1. 64. A conpound of F%(?%qsgag\%a:@bo R30 N/
\ H'5 Xt XZ X3 X4-XS xs_-LE{ " X77}~{\\N~ NRMM4R31 R2 J ' 29 kr (V) 10 or a
phar maceutical ly acceptable salt, solvate, hydrate or N-oxide thereof
wherein: R2~ is Cl1-C6 alkyl with at | east one hydrogen atom repl ace by
NHR32; R3 is acyl, .substituted.acyl, alkyl,.substituted al kyl or a
t her apeutic agsént. ﬁi?'ﬁ@“ié?gclﬁ%boé@ﬁfe}/%ﬂ’ﬁﬁr, substituted al kyl or a
t herapeutic agent R32 is hydrogen, acyl substituted acyl, alkyl, substituted
al kyl or a therapeutic agent; and; 20. |, k, p, g, r, s, R2, X1, X2, X3,
X4, X5, X6, XP3and IRacemrovpdoffdleimhedy Wharet aim 10 with the provi so that at
least one of R30, R31 and R32 is a therapeutic agent. 25 65. The conpound of
Claim64, wherein R2, X, X2, X3, X4, X5, X6, X7 and R4 are as defined in
Claim32. 66. The conposis®afir@irh 65 wherein RL3 is nethyl or acetyl, s
is 0, ris 0, R0 is acetyl and R31 is a therapeutic agent. 30 115 11 Muich
2007

R' is DPTA or DPTA-In; and

R" is hydrogen.

10
54. A compound of Formula (III):
0 0
R20L{N H
XXX X4 X5 Xefii'(& N\|/ NRARS
2 H P S q 24
R i R F
(1)
or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:
15

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
.20 from the group consisting of -NHR? ;

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

and

25 i,k p, g 1,8 R Xy, X, X3, X4, X, X6, X7, R* and R are as defined in Claim 1;

<

with the proviso that at least one of R* and R¥ s a diagnostic agent.

55. The compound of Claim 54, wherein R%, X4, X2, X, Xy, Xs, X, X7, R* and
30 R’ are as defined in Claim 12.
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WO 2004/ 063213 PCT/ US2003/ 037895 67. The compound of C ai m 66, whe¥ Marchgao7
t herapeutic agent is.doxorubicin. 68. The conpound of C aim65, wherein,R13
is nethyl or hydrogen; s is O, r is 1, kis 1l eis 1l qis 2, R30is

acet yl WRa#04/0632h3 dr ogen, R29 is -(CH2)4NHR32. 5 69. TheCIaMmpoedms7ss Claim
68, wherein the R32 is -CQ(CH2) 3-doxorubicin. 70. The conmpound of C aim 68,
wherein R32 is protoporphyrin. 10 71. A pharmaceutical conposition '
conprising a conmpound of Claim1, and a pharnaceutically acceptable

vehicle. 72. A therapeutically effective amount of the conpound of claim1 _
for treating or preventing dancer in a patient in need of such treatnent or
prevention. 15 73. A therapeutjcally effective anount of the pharmaceuti cal
conposi ti on 8f ciths sAmPEUpd Pt Clam P nhegringk etshiinergsceriige®. i n a patient in
need of such treatnment or prevention. 20 74. A diagnostically effective
anount of the pharmaceutical conmposition of claim 71 for detecting cancer
in a patient 57n n&becahpangd of Qi &6j where@R ] 165/6 carboxy fluorescein, s is 1, T i

5 is0,j180,e1s2andpis 1.

1

L4

58.  The compound of Claim 55 wherein R is a fluorescent agent.

59.  The compound of Claim 58, wherein R?! is (CH,)4NH-, R? is-5/6 carboxy

10  fluorescein, sis 0,ris 1,kis 1,eis ] and qis 2.

60.  The compound of Claim 55, wherein R is (CH,):NH-, R%is biotin, sis 0, r
isl,kisl,eisl1andqis 2.

15 61. A compound of Formula (IV):

(v)

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:

20 R* is acyl, substituted acyl, alkyl, substituted alkyl, cycloalkyl, substituted
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
25  substituted alkyl or a pegylating agent; and

-

-

Lkpqr,s, R%, X4, Xo, X3, Xu, Xs, Xe, X7, R* and R® are as defined in Claim 1;

with the proviso that at least one of R®orR®isa pegylating agent.
30
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62, The compound pf Claim 61, wherein Rz, Xy, Xz, X3, X4, X5, Xs, X7, R* and
R’ are as defined in Claim 12, '

63.  The compound of Claim 62 wherein R” is m-dPEG, s is 1,ris 0, jis 0, his 2
andpis .

64. A compound of Formula (V):

o o)
- RN \ | H\(”
X4 X2 Kg—Xg Xs—Xs X7 NRR3!
RZ /] / "Js g rR2 /|
V) k

or a pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof wherein:

R? is C,-Cs 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;
ik p, 4, T, 5, R, X1, X3, X3, X4, Xs, X, X7 and R* are as defined in Claim 1;
with the proviso that at least one of R, R* and R?isa therapeutic agent.

..65.  The compound of Claim 64, wherein R?, X;, X3, X3, X4, Xs, Xe, X7 and R*

are as defined in Claim 12,

66.  The compound of Claith 65, wherein R'"* is methy! 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, ris 1,
kis 1, eis 1, q is 2, R*® is acetyl, R*! is hydrogen, R? is -(CH,){NHR™,

5

69.  The compound of Claim 68, wherein the R*? is -CO(CH,);-doxorubicin.

70.  The compound of Claim 68, wherein R* is protoporphyrin.

10 71. A pharmaceutical composition comprising a compound of Claim 1, and a
pharmaceutically acceptable vehicle. '

72. A therapeutically effective amount of the compound of claim 1 for treating or
preventing cancer in a patient in need of such treatment or prevention.

15 '

73. A therapeutically effective amount of the pharmaceutical composition
of claim 71 for treating or preventing cancer in a patient in need of such treatment or
prevention. ‘ o«

20 : :

74. A diagnostically effective amount of the pharmaceutical composition

of claim 71 for detecting cancer in a patient in need of such detection.
25
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