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MULTEMODALI TY AGENTS FOR TUMOR | MAG NG AND THERAPY
BACKGROUND OF THE EVEENTI ON [ 0001] Phot odynam c t herapy
w@ BiD¥p38660 an ef fective | ocal therapy based on BCT/USNG/010609

| ocal i zi ng photosensitizer (PS) activated by I ong
wavel ength light directed at the treatnent site.
Current photosensitizers have high tunor selectivity,
and light can be delivered al nbst anywhere in the body
byroRirivoD i1 R GENTS ROR TOMOR IMOORIG AND TRIRAPY C
phot osensiti zers, e.g. porphyrins including chlorins,
bact eri ochl orins and other porphyr|n based

derivati ves, q?ﬁgﬁq jtderivatives,

have recentlythJag superlor Ity as photodynam c
[0001;]0 rrp ourRhstddynamis ehqrapdeP&jr) as ms effeative ecat therapy dased on a tumor
localhzm&e? O?OSFI?S?&%F kl?é\) tivaild & 320 gfeggtﬁq%&f) Illlpe%'ied at the treatment

n
era di Seases
site. d)agemmhatosmntnzab daee bighmoooerdslebiwity, ahds bglit@am tie deliverddyalmost

t. d [ t 0003
any e G R@&FV@@%’%%@'%@P@%P?QM rimers of these
le d t l.
000 P o 5ReP B o Bl BB r o PP BRI " Shorins,
bactcﬁ@ﬂlﬁlbﬁnhs gt ether Portderih Obdsed| deh@&ﬂ&s heﬁd:hidhﬁg/ aheér odnalogs and

ese conpoun remai ns, i nt ophyl l'i ns
de""ﬁﬂ\“’ﬁu PRYFs ecmﬁ@of?ﬁaﬁi Sherdior WG i BN SURMERkings for use in
diagdIR' MU AFRtmént Gif Wik ske)\edpBtiflly BéHaR ¥drcHS  and It | H%erpﬁilﬁ(ﬂeratlve
bacteri ochl orins and their derivatives and anal

diseasgpgychyas mackiar degengration, dEhesg,eampounds have alse faung gtl#%léﬁ?aément

cfpﬁﬁﬁybéﬁ%ﬁﬁu&haﬂm§tfUCtheS e. g. pyropheophor bi des.
Nunerous articles have been witten on this

[000. ub i ectSucb degrivativesinglude gigmechangrteipisisl of these icomppypds. Permissible
deriva ﬁ{;&lﬁ bickile rirg var¥fiind ©8 tresPompolidst problded HRAF, théS&nlrf sixteen

ynan1c
sided four nitrogen heterocycle of these compounds remains intact. Chlorophyllins,

purpurins, pheophorbides, and their derivatives are, therefore, included within “porphyrins,

chlorins, and bacteriochlorins and their derivatives and analogs”. Such derivatives include

- modifications of substituents upon these ring structures, e.g. pyropheophorbides.

[0004] Numerous articles have been written on this subject, e.g. “Use of the
Chlorophyll Derivative Purpurin-18, for Synthesis of Sensitizers for Use in Photodynamic
Therapy”, Lee et al., J.Chem.Soc., 1993, (19) 2369-77; “Synthesis of New Bacteriochlorins
And Their Antitumor Activity”, Pandey et al., Biology and Med. Chem. Letters, 1992;
“Photosensitizing Properties of Bacteriochlorophyllin a and Bacteriochlorin a, Two
Derivatives of Bacteriochlorophyll a”, Beems et al., Photochemistry and Photobiology, 1987,
v. 46, 639-643; “Photoradiation Therapy. II. Cure of Animal Tumors With Hematoporphyrin
and Light”, Dougherty et al., Journal of the National Cancer Institute, July 1975, v. 55, 115-
119; “Photodynamic therapy of C3H mouse mammary carcinoma with hematoporphyrin di-

esters as sensitizers”, Evensen et al., Br. J. Cancer, 1987, 55, 483-486; “Substituent Effects in

~ Tetrapyrrole  Subunit Reactivity and Pinacol-Pinacolone Rearrangements: VIC-

Dihydroxychlorins and VIC-Dihydroxybacteriochlorins” Pandey et al., Tetrahedron Letters,
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Therapy", Lee et al., J.Chem Soc, 1993, (19) 2369-77;
"Synt hesis of New Bacteriochlorins And Their Antitunor

WQ@\109WBd6y0' , Pandey et al ., Biology and Med. Che@m/us2008/010609
Letters, 1992; "Photosensitizing Properties of

1992Bact3gr I79p31|79fsopwbdouﬁaan@rs€nﬁwsefrbﬁ.c bh@,w;myﬂ Pm\wrm 18 and
Der i vat i ves of Bacteriochl or op eens e

Chlopp opo G Ataebert 4tyal.a hBSPHAB 0B %183y y Xtr%sv/f\cvvm%elamhr@wmong
Photode Hﬂﬁ&?sa‘ﬁe?attédo?%?h%ﬂﬂymdés a%doﬁagteﬂspmmm&gu Mphrdey et al.,

Hemat opor rin and gertye
BlOOﬂgaumrmld Mcdncnhd @laamlsmaLem d@92 It 431 eA9%; “Blwta}dynm@ Therapy
vl ol o 6 o AR BLRRL B ORL O g3 ngineers
(SPIE)en989 wzlaoéé l6&iehsmd “Eastadtom Rmbaldm@aMass Spe@BT AnsEses of

PhorER 118 4 i e ATalonS pPRAES bl SR L Eppigninenil Mass

Specﬁbﬁadﬂ)’l@pox\y Cl9l, @0$-284.aNdse articles are incorporated by reference herein as
F/ C- D hydr oxybact eri ochlorins" Pandey et al.

backgroppdidibdr on Letters, 1992, v. 33, 7815-7818:

0005Phot qum&p%%?@ﬁﬂtmra?e fHaQEbEdH A8 ¥rland granted world wide
[ F] purin-18 and Chlorin e I—looég)rrp et arllan grasl;e8wor v

on thﬁsqshotma@@zcom@m@ﬁct EPfgveA?ﬁ Mgy g hrd) for iexammpir s thenfollgwing
US. Ffia&msm iﬁ&oﬁgﬁg e@eflid By E’B@:@H&%%g%l -aN8k66,168; 4889,129;

Bacteri o Pandey e ., Bi corgani c
4 93%1:14 A 915§L716:11é190§196%/ L@ti‘&,ﬂﬂs 5 02@921 5,125, 3669 15, I$6160; 5 225 433;

5,31 5’6‘5%%3@{“%05049'5% Ph%h%al sns", Pandey et al.,

oc¢éedi’ngs “Soci ot o- Opti cal Instrunentation

~ [000&ngi nee@m: ¢fIReE) c,om’b@&ﬂjs PhbOE&T® " Bab- rbTelvedaapprovBREdr use in the

Unltsﬁ gga €5, @aa;ig an ;f?ﬁaﬂetth r%%;tglrt@eég comlpéﬂﬁé)pg\fée( Elgﬁ? tré)celved at least
restricie@ Apptoval] e ArBPIXIA tre@MiBANb Bhadvki: Fe Sepefatitw ARt dStMers 3890 clinical

v. 19, 405-4 hese articles are incorporated by
t“alsroéP{é’rt@ﬁ’@é’ofﬁ%&%?%g‘-’ééu"géﬁﬁlﬁround art. [0005] Numerous

[000'qat ent STHeNtekhi SporplBRinkla¥RoRRE And HakleASthins@NE G¢c@Nh&@6in is
wi de on these photodynam c conmpounds. Reference

mtenﬁﬁytool@clﬁgqj thefrd}en@g(tmp@d arplogscas daseriigd ﬁzgove and as described and

illustrated by the foregoing articles and patents incorporated herein by reference as
background art.

[0008] Such compounds have been found to have the remarkable characteristic of
preferentially accumulating in tumors rather than most normal cells and organs, excepting the
liver and spleen. Furthermore, many such tumors can be killed because the compounds may
be activated by light to become tumor toxic.

[0009] Such compounds are preferentially absorbed into cancer cells, and destroy
cancer cells upon being exposed to light at their preferential wavelength absorbance near
infrared (NIR) absorption. Further such compounds emit radiation at longer wavelengths
than the preferential absorption wavelength, such that light penetrates several centimeters of
tissue. It is thus possible to sense and quantitate photosensitizer concentration in subsurface

tissues from measurements of diffuse light propagation.
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U S. Patents which are incorporated herein by
reference: 4,649, 151; 4, 866, 168; 4, 889, 129; 4, 932, 934;
wWa2®6838640; 5, 002, 962; 5, 015, 463; 5,028, 621; 5SpABEBSBES010609
5, 198, 460; 5, 225, 433; 5, 314, 905; 5,459, 159; 5, 498, 710;
[OOIOEd S, 5%63'@7 for[sQ:Qﬂlfi}yul@eoerunE@féﬁ%n@qm@ylﬁgﬂlﬁicult to detect the

hotofrin(r)" has received Eﬁroval for use in the

malignaneias) ansyort te promealy dase bl optigsh fiberotd dhunipate thecofull extent of the
tumdr O TRAURAS tln:axl?pr@%lcﬁ g&ﬁéd\’ Bk J.ltﬁﬁﬂg B%ﬁfyr sdidctide optical and
approval, e.g treat macul ar
radlomegmetrl@pt pnagang;l aB@ngstumpe visnaltzmilcm, dmpgerguidgdsplagemgnteof the
opticif e SAESLEBA AL bAlodabic desPicton AR lesBe wbEl Be pxtremely
usefil ém eanperi diagnogisardgtierapy. i ncl ude their der i vatives and
anal ogs, as descri bed above, and as descri bed and
[0011) | ust rQptial imﬁg‘mg@ 4 mpiEpoivolying fiéld|Qmicalminivast agents can provide

planzltr??%géﬁ?rggé}a elﬁic P atiﬂym%e%e%éggg)g fl'goﬂ ﬁ%n%ﬁ &grn%ﬁ'{‘ dpé’% rt images are

adequ#ternbita bpticat hahaghlﬂfld: stdonstafctipn edfe flasrescahdey images is becoming
.Sﬁcunulating in tunors rather than nost normal cells
d organs, excepting the liver and spl een.

urt her ch. tunors,.can ki | ecause
0018 Porlet ot TResr SRR, SroRRrias (550, DRGSR and the
fluorkittive pRpeties [(EIOQ'Q:]se SuephyeiaspauRbe aie teeefaphitd a&)I Vseveral
cells, and, destraqoy. cancer

absorbed into c
mveﬁﬁﬁgeﬁqrs af ﬁ‘ae%lfeaa? F& -$28e] GRtersin the bing, *ﬂ@%%ﬁr@r’s other sites,

. and Wﬂeﬂ@iﬁvﬂ@i@@ﬂﬁ@wﬁlﬁﬁht IHYWe@6reAS GPdl it optaEAl fRiokdPRores for

Furt her such npounds enit radi ation at | onger
tumqnﬁdﬁéqcewgmér@@mt tghidapgeaf(d) dhey drrvapeak flyoggscence compared to

cyani’i@‘b?lase AYEN haveUahlItdidtes lshi@B I mBERET 48R REMBARIe the fluorescence
enfineters of tissue. It Is thus possible to sense

fromgneitagion tightt at e phot osensiti zer concentration in
(0015140 UT TGS escent cyanine dyes with NIR excitation and emission wavelengths can

have high quantum yields and excitation coefficients, and appropriate Stokes shifts. They

~ have high extinction coefficients and appropriate Stokes shifts. We have determined that such

compounds coupled with photosensitizers can be used as “Bifunctional Agents” (i. e. tumor
imaging and phototherapy). See e.g. copending PCT Patent Application PCT/US05/24782.
[0014] Positron emission tomography (PET) predominately has been used to image

and assay biochemical processes and circular function. However, there has been growing use

~ of radiolabeled peptide ligands to target malignancies. Available isotope labels include ''C

(tiz=20.4 min) '®F (t;, = 110 min), **Cu (t,2= 12.8 h and '%I (t;, = 4.2 days). For targeting
photosensitizers, a long circulation time may be desired, as it can increase delivery of the
agent into tumors. We have shown that I-124 labeled photosensitizers can be used for PET
imaging and PDT. See e.g. copending U.S. Patent Application 11/353,626 filed February 14,
2006.

[0015] Integrins are heterodimeric transmembrane adhesion receptors that play an
important role in cell-surface mediated signaling. There are at least 24 distinct integrin

receptors identified, which are assembled from 18 o and 8 B subunits. avp3, a5p1, avps,
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tissues from nmeasurenments of diffuse |ight

propagati on. [ 0010] However, for small, bul ky, or
wheovesBebesi ons, it nmay be difficult to detectP€TES2008/010609

mal i gnanci es and/or to properly place the optical

a4B1f|_&ﬂﬂra$e kfovid intEEHRAESrésER ylthmorediiSNAs &f extahipld idMBEordance with

Therefore the approach of ‘gui ded therapy utilizi n%
the ipyegpy @@g@emg ippeed i illugnte dbn invertiqngwith gsting to an RGD
pepi 300 K R PSP TR B8 s
acid(pipt waminerdcid srayencgl it is pndarstegsethhelongarssequsnres, bg. up to ten or
e fdl L ' d . :
oY TE, HEEIM oD BN I, RISLRAOC 01 SR s o
refer@dtto dhateincanRGEs peptident 4s earxpnplv iofl @oppeptale aatagonists or ligands

to raphi ¢ i ma it igh sensiti.visty. For .smal
compgigsa camtalgfng A7 9713-(Heis Ml PR BinidiN o yfam pBlet Rl -benzoy)
aminbQASampoethylselfanyddniine (THPABJ gioup arecssednN CWe iaraipéially Socusing

beconm. ng feasibl e. 12] Most of th r phyri n- based
on th SRR eRies e s 7 sy atogl® of ich ECPY e B umor
cells PIRORTH VB3 i9kndvire £ 19 Dighhakpiession M tuinvP cdIRY3 P@RNits binding with

expl.oited by several investigators for detection of
RGDeF&PT"EOF-Sst age cancers in the lung, bladder and various

ther sjtes, and to quide.the activating J]ight for
mm%reat neFAUENER RBJ¥SS °g§‘t8$'§‘ AH UMY ‘?ﬁ’lﬁ’a SHBrES (human,

moudeQbull, WiRkerl #oRC £dbPaTisAY udin LB ofidel AanCI8stalM InultiY sequence
have weak fluorescence conpared to cyani ne dyes. They

- alignmgpte PEAEEAMS shopke dighhidegrse afptbeis geqnseryations,c gpecighly among the

mamRRRASHhBart fASulfs! AT AC SRCR el RSR GKE is&ﬁkh&” andl ¥ of the integrin
B3 SL&ggtlB Fl uorescent cyanine dyes with NIR excitation

s yprenswergatiemy (himana mavss erahi pickquiafioginepradish)s Strict
i0f°6F tHedlh| i i . A ' St okes
cons g R B e R RAP PR, < o
[001Fppr oprAsafoe 3B stkupturehpf integring saweral oustalr siiugkigkest dratavailable at

PDBS thlntegrin B3 subunit, there are crystal structures of Integrin B3 — Talin chimera

| complex (1IMK7,1MK9), NMR structure of the Integrin B3 cytoplasmic domain (1S4X), as

well as the Integrin allbB3 receptor crystal (1TXV, 1TY3, 1TYS, 1TY6, 1TY7, 1TYE) and
NMR (1M8O) structures. For the Integrin avp3 system, the structures of the extracellular
domain of Integrin avp3 (1JV2) as well as its complex with Mn2+ (IM1X) and with the
RGD ligand (1L5G) are available. In addition, recently the N-terminal PSI (plexin-
semaphorin-integrin) domain of the B subunit structure has been reported in the context of the
avp3 receptor (1U8C).We performed a pair-wise comparison of overall structure of integrin
avpB3 and allb3. It clearly shows the conservation of ion binding residues.

[0018] Crystal structure of integrin avf3 RGD peptide complex was carefully
examined. The RGD peptide binds at the interface of av and B3 subunits where an intricate

network of interactions involving 3 Mn cations plays an important role in recognition of RGD

- Asp residue (See Figure 1 and 2).

[0019] Integrins are a major group of cell membrane receptors with both adhesive and

signaling functions. They influence behavior of neoplastic cells by their interaction with the
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conmpounds coupl ed with photosensitizers can be used as

"Bi functional Agents" (i. e. tunor inmagi ng and
WEbwvosdeer apy). See e.g. copendi ng PCT Patent PCT/US2008/010609

Appl i cation PCT/ US05/24782. [0014] Positron em ssion

surrdu@dmg X1 IRE Matdt, Ssheribiputing | i thasr Be@lopisat AR ihd@EE in its
and assay bi ochem cal é‘Erocesses and circular function.

expressing e Forrelaed withdacrepsech mghisaneyy Sgnifiennt pygtieypepsioroefl ovp3 is

[
repo{??g%o%go : Lgl% geﬁll nc eﬁ?&s{ gﬁjfingﬁngﬂ Gh& %he &X)‘I?é%lap g? mftegrm was
significantly highaj in tem@g of gaments Mithgmetassases mgm,m those weithoupPmetastases.

oY) FRASEAE 00 SSRGS kBt
1deYihue€henp fAmh Erytyalg tSamotloA thiletis, Tymivh OlalehasskyywWitliaai Potter,

24 I el ed,phot.gsensi | can be us or
B AR0E el BERE B iR "Brr 5E , Pfspd Barbara w.
ApHéndea;bn oAll&ﬂ/Gﬁﬁofﬁ%dehﬁddrEehr (Pandeyl 4 Iﬂgﬁﬁ AppiGach] to a
i.ns gy,e het er odi rlc ansne esi o
- chEelipa Hrioseios S THEEE LRAETE GPE. TG PSG A agoaiusae
rreghea,t,gg; 300F) ab,i 1764- Jhere are at |east 24 distinct
ntegrin receptors _identified, which are assenbl

ed
% ( SHFESheK oA, SATBY & oY, Mygayavar Sajjad, ‘é%éh%bl“h“' Chen,

a20bhét™V. ABHIMEd] m]aqubﬂgﬁn Q¥£{@1§:§ﬁﬁilsMu tHHﬁW\ 8@bi, Adlaf\®seroff
an exarrpl e in accordance with the i nventl on, i nf egrl n

avisd Ravindiad K oPandeyis Multiemedality rvasatsi & WmRr blimegingg (PET,
t OFlﬁ&eﬁnge %ﬁ’& 'Pﬂ@tod)qlaﬁlr@lrhergﬁpt IA0BosSiBIA SeMnBOredt Afdrbach. J.

sequence gl ni ne -glyci'ne(Q@y)-aspartic

achf(;@ﬁyI 2982 é ﬂ5sequence] It is understood
3t hp oJ«BHQ? { ICHHERE R 03 Talke Hﬁmhg %Lﬁ’r[eg CRLEr. ?J'ébn@%l?,lzoos

aci e used cont al guence a

sub hZ7pie?(5’9| dalwi aCheny éney |(imlslmb, Ramesdl rPAdgleRGD ypreqilt Qiiels-hansky,
mgﬁrﬁ)@@l&ﬁ’{ggxhun %ﬂoﬁ) ethanéjteM%pgta%g rl']lltt%ltl SChance Iga?ar% N. Prasad,
4-B&b4rad Wl HenGers@t, majay d)sexpffranthkﬂwmdﬁ K/| Fandeyo et dsw:l Apyﬂoach to

greagég%llé%tié)ng]s@g)tgs\?étls F do {.l)lgﬁt) h qllegsﬁul%gggxlgk’ﬁgotﬂeragy zoc)onjugate
Chemistry, 2005, 16, 1264- 1274.

4. Suresh K. Pandey, Amy L. Gryshuk, Munawwar Sajjad, Xiang Zheng, Yihui Chen,
Mohei M. Abouzeid, Janet Morgan, Ivan Charamisinau, Hani A. Nabi, Allan Oseroff
and Ravindra K. Pandey, Multiomodality Agents for Tumor Imaging (PET,
Fluorescence) and Photodynamic Therapy: A Possible See and Treat Approach. J.
Med. Chem. 2005, 48, 6286-6295.

5. Xiaoyuan C. et al. Integrin avb3-Targeted Imaging of Lung Cancer. Neoplasia, 2005,
7,271-279.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] Figure 1 shows a crystal structure of integrin RGD peptide complex. A flat
arrow indicates for B strand and a cylinder for a helix. White color is used for av subunit and

a porphyrin, chlorin or bacteriochlorin, e.g. pheophorbides and pyropheophorbides gray
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on the specific receptor, Integrin avb3, as an exanple
of such Integrins expressed by tunor cells. Integrin
w@2m3/0seknown for its high expression in tunoPCTEF1088/010609
(3) and its binding with RGD peptides. [0016] Sequence
colorafo | B3Sdusurilf. ThRE@YRGD @\épt&iéb ARE-G1y-AGSIDVPH - N iSetliyl ORd) i i§ Idcated
human, . nouse, _bull, chicken, frgg zebrafish) using

betWéecslt v gndB{ suhuinit, ghawny y balkgndystick figkres Jhe M éons) ?%‘Fﬁ‘?é}?ﬁr the

RGDYWPHASITE siANG sphals. degree of their conservati ons,
especially anong the mammals. Simlar results are also

[0028pser v digure &shewehave dei interacinyith sesiduss frome3; sybunjt and Mn ions
emb&Qﬁ %@u&:u&f @gﬂ%éégdrllzgt:ﬂg Hgi&&@ﬂ&ﬁﬁﬁ i JHERY codfRiSEd erit?%{esp side

rog, Strict conservation o
chair (ﬁiﬂ’@d &ray. In glandhlbuMndlqngs cewilidated by Sec i 2larSey 123, and Glu 220.
b d. 3 tur of 1nt.egrd NS, ..
e R, LU0 llce B S U BRI gatiions
coordindtidog with db&rscslulms frpmtﬂﬁesnb,undtr Asgsigsthain SRGID poptets alsb make a

rin chinmera compl ex ( 1NK7 9)..  NMR
airect PGP o By o TS Br PO R bR g dions S tobe
a very ififof)ant asbilethg faesr.t he I ntegrin allb b3 receptor
crystal (I1TXV, 1TY3, 1TY5, 1TY6, 1TY7, ITYE) and NMWR
(1MBO structures. For the Integrin avb3 system the
structures of the extracellular domain of |Integrin
avb3 (1JV2)B§§EWS HONQHTHEINYENTIOY, (1'm x)
th the RG ligand (1L5G) are avai]able. In
[OOZSgddl t i 6IH1e ipveption 153',1 cpn@owdttg@tﬁf #s9njysate of an antagonist to an integrin

exprésBedBy NRETFRROPAAD At 143 &RIJINA N6RERER @98, drMQuRof h‘\h&‘ Rtdapyrollic
structure has been reported in the context of the avg

photesgesitizen rthat magdye. complrxed withwd elemeat X-whieseXds apeatal selectest from
the g??{%r&lpglstﬁfg Mﬂ" "k, @5 AlnBP @(1'0? a%@ﬁns@t%ﬂ% fgblelkag’ :l)’nmétg' wherein the

OoWs t he Conservat | ONn 24 11
radiojsetsipd useaglec[edﬁlbﬁj thegyeup abnsisting of UECe'*Bf ¢lnt eg}r I fic,a\ beand GdIII

and ﬁqgetﬂgcp 'bf gs% fof Hﬁgr?&gm\gaﬁna“gﬂ{g eInld/orXreatmg hyperproliferative tissue such

as tumors and other uncontrolled growth tissues such as found in macular degeneration.

[0024] In a preferred embodiment, the compound is a tumor avid tetrapyrollic
photosensitizer compound conjugated with an antagonist for an integrin expressed by a tumor

cell. Such compounds have extreme tumor avidity and can be used to inhibit or completely

- destroy the tumor by light absoption. The tetrapyrollic photosensitizer is usually a porphyrin,

chlorin or bacteriochlorin including pheophorbides and pyropheophorbides and the integrin is
usually an avp3, a5B1, avp5, a4p1, or a2p1 integrin.

[0025] In a preferred embodiment, the antagonist is an RGD peptide or another
antagonist that may be synthetic such as a 4-{2-(3,4,5,6-tetra-hydropyrimidin-2-

ylamino)ethyloxy}-benzoyl]amino-2-(S)-aminoethyl-sulfonylamino group. The integrin is

~ most commonly avp3.

[0026] The antagonist may be combined with an imaging compound such as a
fluorescent dye or a structure including an element X where X is a metal selected from the
group consisting of Zn, In, Ga, Al, or Cu or a radioisotope labeled moiety wherein the

radioisotope is selected from the group consisting of ''C, '¥F, %Cu, '*I, *Tc, """In. Such
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exam ned. The RGD peptide binds at the interface of av
and b3 subunits where an intricate network of
WO ni0en38s60 ons i nvol ving 3 Mh cations plays an P@pU$108$1010609
role in recognition of RGD Asp residue (See Figure 1
comptifld? provideOhRbr bAHRY Ahd $mAify abilfB Mus PeAMRIn@f sefeBlive and clear
menbrane receptors with both adhesive and signaling
tumof YAREIRHNSs. They i nfl uence behavi or of neoplastic cells
(0029 theidpitdd rastinvRRtiM ihfluddresur roundi ng extracel | ul ar
matrix, participating in tunor devel opnent. An
1. Efficientaswynthati¢ t methrdolegies ofor i thec prepatatiped ofvi oMB3  target-specific
hotci’srécr.giae%ed mal i gnancy. Significant over expression of
photaRyh I'S'reported in colon, lung, pancreas and breast
(a) RGDicomjnpsed photbstdsitizerspr essi on of i ntegrin was

i gni.ficantly hi.gher, in tunprs of patients with
(&) TR AVALONS) S TR RBSIOSHP LISt et ast ases. [ 0020]
2. Mineimb@illtpugdigs (phbRe&RitREr-Ghakiné A9O CHTigHGY widhr idrwilthut RGD

background art. 1. Yihui Chen, Any Gyshuk, Sanuel
Peptifehi [ ef u, Tym sh Chul chansky, WIliam Potter, Tuoxiu

3. T ecifi@PET/fMBFe8@ce Mdpin@Befehance, Paras N. Prasad,
ég?g%ra W Hender son, AlglntgngOseroff and Ravi ndra K

Pandey, A Novel Approach to a Bifunctional

Phot osent i1l $p DESPRIPTRON 'OF #AE RAERTIGRAPY -
Bi oconjugate Chem stry, 2005, 16, 1264-1274. 2. Suresh

[0028] Pandsprevigysly diseysseshthr inventienizarcomapynddhatys agepjugate of an

o 508 Bl 0]y lPOEL 080 v, nds
tumaRavidtetrapyid]lichdtbegnsitiver thatomaydkel compleAgd with ah elemutid where X is

BRI 5D SLASLASSANG 2500, ELOUCRERD EolIf i

- moiefBwh&RiBBhEREMisoBpe X§ seboctedrfro thetgraup. cohsistagrafil'C, '°F, %Cu, ',

99Tc,aV1bI:rJ’1_ ;.rnaJ Q}edt[ﬁ danldnﬁglnrl]&hgc{ of Usd fgla ndclaegrnbsixll\gofr)rllaag?r{ga bn(ggrog’eating
hyperproliferative tissue such as tumors and other uncontrolled growth tissues such as found

in macular degeneration.
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7, 271-279. Yihui Chen, Any G yshuk, Sanuel Achil efu,
Tym sh Chul chansky, WIIliam Potter, Tuoxiu Zhong,
wq a00e039¢b0 gan, Britton Chance, Paras N. PrasadpCBasivas/e10609
W Henderson, Allan GCseroff and Ravindra K Pandey, A
[002dpvel  ARRROSEE of e PredeidddE b itiAproMRPhewedsitzer, itflhally has the
Tunor | magi ng and Phot ot herapy. Bi oconj ugate
strucgyral fpmayla; © 2005, 16, 1264-1274. 4. Suresh K. Pandey,
Any L. Gyshuk, Muinawwar Sajjad, Xi ang Zheng, Yi hui
Chen, Mhei M Abouzeid, Janet Morgan, |van
Charam si nau, Hani A. Nabi, Allan Gseroff and Ravi ndra
K. Pandey, MiltionodalitysAgentsgfor gunor | nmaging
(PET, Fluorescence) and HFhot odynami\g rapy: A
Possi bl e See and T&ee '
Paoy

48, 6286-6295. 5.
avb3- Targeted | magi ng o
7, 271-279. BRI EF DESCH
Figure 1 shows a crysta
peptide conplex. A flat s for b strand
and a cylinder for ahe . ( is used for av
subunit and a porphyri |+ act@td ochlorin,
e.g. pheophorbi des "gﬁb
b3 subunit. Integrin RE 5
Ar g- d y- Asp- D- Phe- N- et hy s Racated between av
and b3 subunits shown in ball ard stick figure. The M
ions |ocated_near the RG peptide are shown as

and ity omplexes Vo Xoyhert:gure 2 shows how Asp interacts with
resi dues from b3 subunit and M ions enbedded in b3

kegrin

Nebhl asi a, 2005,
RAW NGS [ 0021]
integrin RGD

/PTION OF THE'
structure of

. Riisg (e, -Gbbdhi LHQ, -COMBLmrddl e Mh ion is directly

coordi nated with Asp side H3CYR9

where Ry = -OR o where R, is lower alkyl of 1 through 8 carbon

atoms, -(CH;-0),CHj, -(CH,),CO,CH3, -(CH,),CONHphenyleneCH,DTPA,

-CH,CH,CONH(CONHphenyleneCH,DTPA), , -CH,R; or ( ,ora
0=C

|
Ry1°N"Ryy

fluorescent dye moiety; Rz, R2a, R3 R3a, R4, Rs, Rs,, Ry, and Ry, are independently hydrogen,

lower alkyl or substituted lower alkyl or two Ry, R2,, R3 R3a, Rs, Rsa, Ry, and Ry, groups on
adjacent carbon atoms may be taken together to form a covalent bond or two Ry, Rza, R3, Rsa,
Rs, Rsa, Ry, and Ry, groups on the same carbon atom may form a double bond to a divalent

pendant group; R, and R3 may together form a 5 or 6 membered heterocyclic ring containing
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' 124 &etﬁﬂB%;°||'C phot osensitizer is usua

chain (COO) group. In turn, this Mirionis

coordi nated by Ser 121, Ser 123, and G u 220. These
WO 29688860 i N turn are coordi nated to two ot herPGAUBINE 010609

whi ch form additional coordination with other residues
oxygdeh Qiitrdl#n St AR, iATHS I-NR | € 64 Bovafenf¥dRdPRYis -@EH,RCERCHs;,

make a direct interaction with Asn 215. This network
-(CHf,CONHphaslérRCHLDYPAYI Ng 3 M ions seenms to be a very
( P?&portantaﬁgtabiﬂ‘fizing factor. BRI EF DESCRI PTI ON OF THE

I NVENTI ON [ 0023] The invention is a conpound that is a

conjugate of an antagonist to an integrin pressed by
. ne~@f | uoredcent dye
O B P AT R o P8t hat

be conplexed with an el ement X where XRi $-NaRppt a

sel ected fromthe group consisting of Zn, In, G, A,

R SO REH LR LR, SRR ALEL REREP i, ¥ RlReid Mo gpoiey, or

-CH,CONFICHBFH, SO4NHCHI(C L) CHNHC OPhedy|OGCHaGHL B tylclo@¥Id(UH,N;  and

B W TR L

antagbn(soRtlecttd dbng tisMgioup | HasistingS BE NCHSCONHFRIGDPhedss] aTH,NHCO-
dg e erahion. [0024] In a preferred enbodi nent, the

RGO:H%; is a tunor avid tetrapyrollic photosensitizer

-CHSCORPIOHICEIOS O AGRC 18E OW C L, NHC O PAAIDT 1$CH, RH i1 0 CRHECH )N,

expr essed b% a tunor cell. Such conpounds have extrene
where drisi2 mefflariegred Hamdhneroep ensistingof £hilbiGa: 8. % Sir@rredigisotope
labelel® fHole®y wh&t8intthdRbioRbtdpk HelerRATIN £ -%rol-UﬁQ:onsisting f?f e, 18k, %Cu,

y a porphyrin,

» chf-or ang'GdHet eri ochl ori n i ncl udi ng pheophor bi des and
pyr opheophor bi des and the integrin is usually an avb3,
abbl , avbb5, a4bl , or a2bl integrin. [0025] In a
preferred enbodi nent, the antagonist is an RG peptide
or anot her
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ant agoni st that may be synthetic such as a
4-{2-(3,4,5,6-tetra-hydropyri m di n-2-

W@ b@aiosssp@t hyl oxy} - benzoyl | am no- 2- (S) - am noet PET/US2008/G10609
nyl am no group. The integrin is nost comonly avb3.

[003D026] THecoRIpcX@OWitE X dFaYeadRy mABDLIMBH BY Reatimthe RBAPOG with a
ound such .as a fluorescent dye or a structure

conp . € .
salt ofn¥|sueh ag? Sobfcenbbg compiped! formsasp chelatn olserREPAdmoiety, when
presdnt, APWilkin HeQitPapGRMR! dfuciite Bitwédh. thé RitroEh atbhns oPthe @Fhif¥ structure
a radi oi sot ope label ed noi ety whereinthe radi oi sotope
or batk, Bxdmplescaf se¢howueMEes @fcoup consi sting of 1 1C, 18F,
64Cu, 1241, 99Tc, 111 In. Suchconpounds provi de tunor
avidity and imaging ability thus permtting selective
and cl ear tunor inmaging. 027] ojects of this
i nvention include: 1. ENTCl ent synthetic
net hodol ogi es for the p '
target-specific photose
phot osensitizers (b)
phot osensi ti zers. 2.

wi t hout RGD peptide. 3.J Hargep-specific

PET/ fl uor escence if@§C°ng agent. DETAI LED DESCRI PTI ON
OF THE | NERRHQ@N [ 0028] As previ ously discussed, the
i nvention M§ % Cd‘o{’?ﬁS’UW(P't”H%&“t fadioactive,i§ptaRflt e of an
antagoni st to an integrin expressed by a tunor cel
and at | east one of a fluorescent dye, and a tunor
avid tetrapyrollic photosensitizer that nay be

and conpl exed with an %gsnent X where X is

M=2Hor
M = In, Cu, Ga (with or without radioactive isotope)
Where X=M

[0031] In the instance where a fluorescent dye is conjugated with the integrin

antagonist (often a ligand), the fluorescent dye may be any non-toxic dye that causes the

- conjugate to preferentially emit (fluoresce) at a wave length of 800 to about 900 nm, e.g.

indocyanine dyes. Such dyes usually have at least two resonant ring structures, often
chromophores, connected together by an intermediate resonant structure of conjugated double
bonds, aromatic carbon rings, resonant heterocylic rings, or combinations thereof.

[0032] Examples of such dyes include bis indole dyes wherein two indole or modified

~ indole ring structures are connected together at their 32 and 2' carbon atoms respectively by

an intermediate resonant structure as previously described. Such dyes are commonly known
as tricarboclyanine dyes. Such dyes almost always have at least one, and usually at least two,

hydrophilic substituents making the dye water soluble. Such water solubility facilitates entry

10
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a netal selected fromthe group consisting of Zn, In,

G, A, or Cu or a radioisotope |abel ed noiety wherein
WO @038 sot ope i s selected fromthe group cRCEUS10081¢10609

of 1 1C, 18F, 64Cu, 1241, 99Tc, " 1ln and GdIll and

of tHetﬁruBiﬁfehﬁhd) af ol‘»g&ﬁlsﬁ"pincﬂltﬁgémﬁdr rs&ucmrréaghmge@eéy e likelihood of
treating ﬁ? éfrol|ferat|ve ti ssue such as tunors and

toxicgfy rb@?a%mfd ptarpeg iofafty tissuesanddast glimingtion Gpmdhg system. The

mterfﬁ@@xﬂ!e%soqgrg%ﬂﬁétﬁﬁe' L%ﬂalﬁyog%%msl D plubitF 86 8ot B&ﬁied carbon atoms
presence of a tetra 1 C hOt osensi ti zer, it

that greyuspaly ernjugated Qﬁ“b@c‘!‘lﬁlﬂfalam? Jrap Alse: coarv?en upsaturafag carbexylic or

s 8 g o Ty R

significantly utgtferdrgcwiith the rasanamce of(thﬁ-me@ln@@,struo;t@elz)\mm dye is

oo - Hphenyl eneCH2DTPA,
'“d"?’é@%& H( CONHpheny| eneCH 2DTPA)2 , -CH2R or \ , or
[0033] O=C RWherGaNadiRisbtope fis uomlamedammhdme inegeh )antaE’zZnistRﬂamay be

R3., R R re i ndepe
chensily cxsmpindd R coXFRGH S seRUBLE, SR PhREY B RyFials into the
compoteid Rbh sucR dnstdndesRihie, copourfdsafien Ricludes dndvid clpl Aing StrAdtures such

?g%acent carbon atons may be taken together to forma
asDEbdal ent bond or two R2, R2a, R R3a, R5, R, R7, and

R7a groups on the sane carbon atom may forn1a double

bond g di;val ent pendant group; R2 and

Prepargijap ﬁéf f( £ -4 By e&tyle@eﬁfmg? )eaynq@'eeé%fefmerac? r . ng

cont ai ni ngoxygen, nitrogen or sulfur; R6 is -CH2- -NRL

1- or g _covalent bond; R8 is -(CHQL\CCQCHB

(CH2)200 p enerneCHZDTPA g

HzN/\/NH Boc .
BOP, DCM ‘
0=( ()
\NH
Boc-HN

1 2.

Scheme 1

Pyropheophorbide —a carboxylic acid 1 (200 mg) was obtained from spirolina algae by
following the literature procedure. It was dissolved in dry dichloromethane (DCM) (Sml), to
this solution under N, were added in sequence triethylamine (0.3ml), Boc-protected
diethylamine (66.6ul) and BOP (146mg), after evacuation (2-3 times), reaction mixture was
stirred at room temperature for overnight under N,. Reaction mixture was concentrated and
chromatographed on silica (eluent: 4% Methanol in dichloromethane) and the desired
compound 2 was isolated as the major product. Yield 90%. NMR (AMX400): (CDCls, &
ppm): 9.35, 9.15 and 8.50 (each s, 1H, meso H); 7.80 (m, 1H CH=CH>); 6.25, 6.1 (each d,
1H, CH-CHy); 5.22(dd, 2H, -CH, exocyclic ring); 4.41(q, 1H,18H); 4.28 (d,1H, 17H); 3.75

11
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- CH2CH2CONH( CONHphenyl eneCH2DTPA) 2, -CH2Rn or 0 =
where Rn N Ri I Rnis -CH2CONH RGD- Pl I e-LyS,
WO GIMBIGE RGD- Pl 1 e-LyS, a fluorescent dye noi eRgT/US2008/010609
- CH2 CONHCH2 CH2 SO2NHCH( CO2) CH2NHCOPheny| OCH
(9,218 EH2 e y-cl @O GH2)3MNh sasd, AR YOMD! 2 42 ¢ QERIr8%A SCH,-CH,-CO-

thereof; provided that the conpound contains at | east
NH-GHeCHa NI i 3 (a9t Bom) st sel ected from the group

consi sting of -CH2CONH RCGD- Ptle-LyS, - CH2ZNHCORGD-

Phe-Lys and - CH2CONHCH2CH2 SO2NHCH( CO2) CH2NHCCOPhenyl OCH
Prepaxgtipiet Dxrvpiexpliaebizly 38y clafhesr 4 £Gly sisp-Lhed comugaset ed

fromthe group consisting of zZn, In, Ga, A, or Cu or

a radi oi sotope | abel ed noi ety whereip the radi oi sotope

is sehected, fromthe group consistinglof 1(1C, 18F,

NRAANN\99TCc, 111 In and Gl ¥30

conpl wth X are readily nade si heat i ng
t he c%® Wi t heyaugalebly-8t-e) such ash-g ori de. The
conpl-€ U ormas_a chelrate Of a—=DIRA wpiety, when

ure between
the on% rogew, atons of the am ne straefure of both.
Exanplwes of such structures are: M=/2H or M= In, Cu,
Ga (wf>th or wi thout radioactive isoto<,pe) and M = 2H or
M=#1, Cu, Ga (with or without radi"dagtive isotope)

Lys-Phe-L-DGR”

3. 4.
Scheme 2

Pyropheophorbide 2 was treated with 90% trifluroacetic acid (TFA) to remove Boc group,

TFA was removed on rotaevaporator and 3 was dried under high vaccum for further reaction.

3 (15mg) was dissolved in dry DCM, to this solution were added under N, Cyclo(Lys-Arg-

Gly-Asp-L-Phe) (20mg) and EDCI (12mg), reaction mixture was stirred at room temperature
for overnight under N,. Reaction mixture was concentrated and chromatographed on
preparative silica plate (eluent: 10% Methanol in dichloromethane). The isolated compound
was further treated with 90% TFA/DCM for 3-4 hrs. to get the desired
pyropheophorbide.....4. TFA was rotaevaporated and the compound was further purified on

- HPLC using C-18 column (eluent: gradient 90% MeOH in water to 100% MeOH in water,

flow rate 0.5ml/min). Yield 10mg. Mass: m/z = 1161 (M + H)"

12
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VWhere X=M [0031] In the instance where a fluorescent
dye is conjugated wth the integrin antagonist (often
W@2000938060 , the fl uorescent dye may be any nonP@€DXKB2908/010609

dye that causes the conjugate to preferentially emt

pnmhhhwggpﬁg@gpg&mgnmﬁygglength of 800 to about 900 nm
e.g. indocyanine dyes. Such dyes usually have at |east
two resonant ring structures, often chronophores,
connected together by an internediate esonant

therro QOS ] Exaapkgswa£|®uch dyes ihcl ude\ bi s

i ndd ¢ wher &'l two i ndol e or_ nodi f)=ad wgol e ring
st FaGLW #sYar e conneetred toget her at TReprn-S27and 21
carbQn _atgns respectively by an internedigtgN esonant

St 644 tUr& &@s previously descri bed. SUEﬁhpye are

com®sl y known as tricarbocl yani ne dyes Su dyes

al nost agways have at |east one, and usuaéry at | east

two, hydrophilic substlg%snts maki ng the dye water

sol ubl e. Such water sol FWFf facilitates entryof the

structure into an organismand its cellular structures

and reduces the |ikelihood of toxicity because of
Mesé-Spp@shimider @mgh And A dcYprble&ed AketifMniha(L.284) Weralis@ved in

fromthe system The internedi ate resonant Structure
miniggg PMoui opf HICGM apdpihgr spetion Bixtersupe stGetider 48 riggrat room
tempRfa8FE uhHAINATGY HAY bl ed BY UHTAEL SHAUDE RosBItAHS: AHA (WK to

al so contain unsaturated carboxylic or heterocyclic

65 10 @ghis Siaethory mixgare, pfeQShliytprmmdlﬁgeapmetham)(mO-ﬁ@QIpmaSradéqu and
the r?{glh&{ wad &Uﬁﬁd&cﬁ?}\/"{l‘ %&Q?ﬁ% M:OR dfcl b@ﬁ')t Infret 18-6fied W Vi Wobild the

e resonance o nter medi ate 'structure.
complete [desappedradgeeot peak ati6Tipanandghe prduct ppﬂoasq%mheﬁe@tlon mixture

I Bl SOt ?b r [
was [HLELS0 OREd SR ATDLRR A 1B DHERTLR, PREALST Shpound
was dréxali on a3 BO,, laonménmge@andlﬂxyorbaogrhlﬂiedba dilica{eudnh@-3% Methanol in
dichloromethane), the isolated compound was further treated with 90% TFA/DCM for 3-4
hrs, TFA was rotaevaporated to get the desired compound 6 as the major product. Yield 90%.

NMR (AMX400): 9.54 (s, 1H, 10H); 9.16 (s, 1H, 5H); 8.4 (s, 1H, 20H); 5.34 (m, 1H,17H),

- 4.67 (m, 2H, N-CHy), 4.34(q, 1H, 18H), 3.78, 3.58, 3.23, 3.15 (each, 3H, 12CHj, 17> CHs,

2CH;, 7CH; resp.) 3.74 (q,2H, 8°CHy), 3.605 (CH,-CHs), 2.71 (m, 1H, 1x17°H), 2.402 (m,
2H, 2x17'H), 2.0 (m,1H, 17°H), 1.76 (d, 3H, 18CH,), 1.7-1.64 (8H, 8> CH,-CH,, 3 CH,-CH;,
N-CH,-CH,-NHy), 0.11-.1 (2H, each s, -NH).

13
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conmpound. In such instances, the conmpound often
i ncl udes known chel ating structures such as DTPA.
wee@passast on of | 7 2 (1 7 '-N-t-Bu-ethyl ene-di artTiUS3008/010609
Pyropheophor bi de-a 2. Schene 1 Pyropheophorbide - a
Prepwtm %lnhfb Q’Q}ﬂxrﬂqzrﬁtaa@yﬂaa@)waﬁg@}@sﬂ@dPﬁep @mjﬁguzwl i na
al gae by following the literature procedure.
di ssolyed in dry dichl oronet hane 5m), to thls
solutioh undér N2 were added in segusg triethylam ne
BOt -prot ect ed dlethylan1w- ) and BOP
(146ng/, TR evacuat|o &f i ¢ eacti on
mi xt ur &<wasw-st i r FEFEYT P68 fferrpe 3 over ni ght
under ’NReaCTi on Rackinlpcle was copcentrdt ed and
chromaogtiapked on silica (el uent’ é%Wh{ hanol in
di chleeonet hafe) and the desired“ggnpound 2 was
i sol at éf°as Ahe maj or product. Yield 90% NWR
(AMX400): DA 3, d ppm: 9.35, 9.15 anpgr®+Béu{ each s,
I H, neso ; 7.80 (m IHCHCH); 6.,25,°6.1 (each d,
IH CH CH28: 5.22(dd, setlbneaCH2 exocdclic ring):
4.41(q, 1H 18H); 4.28 (d, IH 17H); 3.75(q, 2H, CH

Mesép?r@r&ir%@%e@iw‘éwﬁ% SeiRCA to il wire dgeg under
&¥tlo(BOS Arg-BN1R 85-@-1"“&51 p%)éh@ IED@QF@MH&@' f8ction mixture was stirred

Cycl o( Lys- Arg} conjugate. 3. 4 . Schene
at rq,_onp;;?rgbqgétamq rbp\zfémghtv\ﬂgde(r t%@c\mq pniykyog was concentrated and

chrofbioflah QPG E b far e quﬁ:IFﬁ)e (Eﬁ?leﬁte 1@ %e@ﬁ&logfncﬂi&lorgl%h‘ﬂﬁb? The

renpbved on r ot aevapora dri ed under

isolated ccomponnst wag, furtherr trw@%icwﬂo HO%éf F(MQ@',I foueds4 dirss :’,Q)BQ}e e| dgsired
mescfj r@ﬁrﬂ?ﬁMmlﬁQ Cgblo&L§9AV§ GWAWLQ’h@pgo%ﬂJgH&C? TF Nzwas rotaevaporated

and the compound was dried under high vacuum. Yield 19mg. Mass: m/z = 1207 (M + H)"

Preparation of Pyropheophorbide- Cyclo(Lys-Arg-Gly-Asp-D-Phe) conjugate 8.

Cyclo(Lys-Arg-Gly-Asp-D-phe)

‘ EDCI, dry DCM

\h‘lH
RGD-D-Phe-Lys
7. 8.
Scheme 5

Pyropheophorbide —a carboxylic acid 7 (200 mg) was obtained from spirolina algae by
following the literature procedure. 7(14mg) was dissolved in dry DCM, to this solution were
added under N; Cyclo(Lys-Arg-Gly-Asp-D-Phe) (20mg), EDCI (12mg) and DMAP (12mg),

reaction mixture was stirred at room temperature for overnight under N,. Reaction mixture

~ was concentrated and chromatographed on preparative silica plate (eluent: 10% Methanol in

dichloromethane). The isolated compound was further treated with 90% TFA/DCM for 3-4

14
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G y- Asp-L-Phe) (20ng) and EDCI (12ng) _ reaction

m xture was stirred at roomtenperature for overni ght
won@en3dd?o Reaction m xture was concentrated apdI/US2008/010609

chr omat ogr aphed on preparative silica plate (eI uent :

hrs. W‘tﬂgbstohé%dubpwgé oAb ot RROB) to ddi© tHeSdekiad opheophorblde-
npound_was further treated with 90% TFA/ for -

Cyclﬁﬂs‘/s Arg-QerispHiPhossaniigaisyd, obfife oY gPaF Heomted and t\hﬁ§ompound
was BACARABPOI AR Sty R140 ohhe MaITRO2 R 1 N6 (wntrer puri fied

on HPLC using C 18 colum (eluent: gradi'’ent 90% MeOH

in water to 100% MeOH in water, flowrate 0.5m/mn).

b ol S0 Plyaﬁﬁ Tl 62 + H) +Preparation
Prep %eosgk Pur pur’i nzlnfn gEgé/c %‘éma 3 Meso- purpurinimde
) and Boc-protected d| et hyl am ne (2.249) were

he reaction
epper at ur e

reaction
00- 400ng) was
TLC (5% MeOH
Bl Tonpl ete
di sapéarance of peak at 651nm and@“s he pr oduct peak at
695nm Reaction m xture was i mredi | yYYwashed with 2%
acetic a®&d in water and then with water (x3),
conpound was dri ed S5HeMB®S0O4, concentrated and
chr omat ogr aphed on silica (eluent: 2-3% Methanol in
di chl or onet hane t he isol ated conpound was further
58 merof puepyripg 18 vaggh q‘lngg iDaninirpym 3mguityof tolggng, ig-his solution HCI salt
of g|f¥g @‘?‘B@p&fe?taﬁ&i leng'Bpgstgie 148 l%xﬁﬁine Q&’&q Féa?‘?b nt W& refluxed
j or product. 0% N AVX400) : 9.54 I'H,
undet OY4) ;after. 3lrs (WGV-VIS, shomed the gomplete] d-]sappmnce@@ma((mt 696nm of

start%nEl %ny%alz ncp JA e%rrbf each N’O%g%) 4 Q%Eé% %’h@ﬁg W cong’enzrgted and

chromatographed on silica (eluent: 2% Methanol in dichloromethane). and the desired meso-

Purpurinimide-glycine ester 10 was isolated as the major product. Yield 90%. NMR
(AMX400): 9.64 (s, 1H, 10H), 9.39 (s, 1H, 15H), 8.58 (s,1H, 20H), 7.84 (d, 1H, 3CH-CH,),

© 6.16 (d,1H, 3CH=CH,), 5.4(m,1H,17H), 4.46 (m, 2H, N-CH,-CH,-CO,H), 4.31 (q, 1H, 18H),

3.84 (s, 3H, 7CHs); 2.68 and 2.39 (each m, 1H + 2H, 2 x 17'H); 1.99 (m, 1H, 1X17°H ); 1.74
(d, 3H, 18CHj), 1.64 (t, 3H, 8> CH3); 0.07 and —0.16 (each br, 1H, 2NH).

Preparartion of meso- Purpurinimide-glycine - Cyclo(Lys-Arg-Gly-Asp-D-Phe) conjugate 12.

=
Cyclo(Lys-Arg-Gly-Asp-D-phe)
RS EDCI, dry DCM
(o] N
0=¢ °
OMe
OH
s -D-Ph
1 1 12 RGD-D-Phe-Lys
Scheme 7

15
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2CH3, 7CH3 resp.) 3.74 (g,2H, 8 CH 2), 3.605

(CH2-CH3), 2.71 (m IH, IxI7 2H), 2.402 (m 2H,
WQX09/088660 2.0 (m I H, 172H), 1.76 (d, 3H, 18CH3PCT/US2008/010609

1.7-1.64 (8H, 82 CH2-CH3 3 CH2-CH , N CH2-CH -NH2),

0.1 I- | (2H, each s, -NH) Preparati on of meso-

Pur |n|mde-C,ycIob - Arg- 3 y- Asp- L- Phe) conj ugate
MMego- Rppyrinimidenglying ﬁﬁ“?}'ewdl('ﬂg)rr‘gils ml\@ﬂggémlag rﬁo gtissolution

wereDQMEd fuﬁdérf’NzS QQH&(L&&&%\{G{X% 098 n};;&%ﬁr '\BDCI (12mg} and DMAP

(12 aeqcn@m nmﬁtsetfwes md@t rqame eprraxeratm fon @fmglatumd@r Nza Reaction

mlxtQPée&IE%jgmcthm&f an{l?? eR&ﬁﬁtg \MSU&ISS PG Switi? P olated
and chromat ogr aphe on preparative SI ica pla

comgind evas :furtiiyotivetet avith 90% Td-‘mdBCM Gored-hdonse o galhehe desired meso-

purpp kS SR IR I LML BET AT SIS WO TFARPEM v

rotacWapropated, iwashadewi@y MeOH dndsdried gndirwaé\mm.trel?hﬁ)mg: dvigssigafzes 1220
M 4 +TFA was rotaevaporated and the conpound was dried
er high vacuum Yield 19ng. Mass: mz = 1207 (M +
H)+ Preparati on of Pyropheophorbi de-
Asp- D- Phe) conjugate 8. 7. 8. Schene
P’epﬁq m%ﬁgjﬂﬂ?’y - a carboxylic acid 7 (200 ng) was
obtal ned fromspirolina algae by follow ng the
literature procedure. 7(14ng) was dissolved in dry
DCM to this solution were added under N2
Cycl o(Lys-Arg- QG y- Asp- D- Phe) (20nm) DCl (12ng) and
DVAP (12ng), reaction m xture was st¥rned at room

‘ H000€ enperature forg¢oerverni ght under N . €tion m xturecoon

oncentrat/Jd and chmen{@ogr aphed o \Pr epar ativ
“ehuent: 10% Methangl in &
The Epss 64epdvedv corrpou s

pr oduct13vvas washed with MeOH to get 't he desd r ed

pyr opheophor bi de- Cycl o(Lys-Arg-d y- Asp- D- Phe)

conjugate 8, TFA was rot SSVARY at ed and the conpound
Cypate 13 (260mg, 0.4mM) was dissolved in dry DMF (10-15ml), to this solution were
added under N; m-I-benzylamine (92mg, 0.4mM), EDCI (92mg, 0.48mM) and
HoBt(64.75mg, 0.48mM), reaction mixture was stirred at room temperature for overnight
under N,. After overnight reaction, DMF was removed under high vaccum, reaction mixture
was washed with brine (x3) and water (x3), dried over Na;SO4 and concentrated. Purification
was done on Si column using MeOH/DCM as an eluant. Yield 57mg (17%). Mass: m/z = 839
(M + H)". NMR (AMX400): 7.25-8.03 (m, 16H, aromatic), 6.28-6.80 (m, 4H, -CH), 2.47-3.0
(m, 10H, CH,), 1.88 (s, 12H, CH5).
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was dried under vacuum Yield |IOrmg. Mass: mz = 1119.6

(M+ H)+ Preparation of meso- Purpurinimde-glycine
W@2100/03860 Schene 6 58 ng of purpurin-18 was di BEDUS®AS/010609

in mnimumanount of toluene, to this solution HC
Prepadbtlondf MYy FiC)Pate- BYclQEy £LAr2OH-Asp-D-Phe) @Rk 16 .

triethylam ne were added, reaction was ref Fuxed under

N2, after 3hrs UV-VIS showed the conpl ete

di sappearance of peak at 696nm of starting materi al

| and new peak at 705nm, Reaction xture was
concentrated and chromat ogr aphed silica (eluent: 2%
t hanol in dichloromethane). an desired nmesgppasneys

°Seur puri ni mi de-@YPYci ne ester 10 wasoi¥bl ated as t hHao
Aj or prod . Yi e bydotS0%uG-MNkBI) AMXA : 9.64 (s, AH
| 4 - / > >, 4

H! 1 dry BC S'l

{. 16 (d, | H, 3CH=CH2) { 57 3

46 (m 2H, - CH2- CO2H) 4.31, | H, 18H), (384
(s, 3W 7CH3); 2.68 and 2.39 (each m IH #2H 2 X
171H); 1.99 (m |IH 1X172H); 1.74 (d, 3H, 18CH3),
1.64 (t, 3H, 82 CH3); 0.07 and -0.16 (each br, IH,
2NH) . Preparartion of meso- Purpurinimde-glycine -
Cycl o(Lys- Arg- A y- Asp- D- Belgmeconj ugate 12. Schene
7MVeso- Purpurini mde-glycine ester 10 (17ng) was
di ssolved in dry DCM to this solution were added

MongHd €ypatd3Cynad) oy dsydissdhvgd @h dryADEM)-tPhie} s¢RGong wereEidded under N

oS ST gL S5 B S o e

was [Btidtéd) aerosas teipeairt fat eckrmpht drfder 3g) Aderpovedsightsifing, reaction

. washed with MeOH.  The isol ated conpound wgs furthe o
xRN ARG A EROEIEE e of THbGrotig Sie HIHG (Cloent: 13%
Metih@sl i DitRsmetfidh¢)UIThei i¥bEed ddonpolfd -was further treated with 90%

| o Lys- Ar g- - -D- Phe) conjugate 12, TFA_was
TFA%(%M or %-4 hrs.gan tt\/e o1 )P product vzlas further ganalyzed and purified on an HPLC

) (Waters, Delta 600 with 996 photodiode array detector) Ana. Column: Waters Symm-C-81,

4.6x150mm, 5p: Semiprep Column: Waters Symm- C-18, 7.8x150mm, 7u: using
Acetinitrile/Water as an eluant (gradient: 30% to 100% ACN) to get the desired mono-I-
Cypate- Cyclo(Lys-Arg-Gly-Asp-D-Phe) conjugate 16 , Yield 24mg. Mass: m/z = 1424 (M
+H)".

Pyro-14 (methyl ester)(19):

[0034] To a solution of Methyl 3-[4-{2-(3,4,5,6-tetrahydropyrimidin-2-
ylamino)ethyloxy}-benzoyl] amino-2-(S)-aminoethylsulfonylaminopropionate (17) (47 mg,
0.1 mmol) and pyrocarboxylic acid (18) (60 mg, 0.11 mmol ) in anhydrous DMF (5.0 mL)
under nitrogen atmosphere, PyBOP (65 mg, 0.12 mmol ) and anhydrous triethylamine (0.3

mL) was added and resultant reaction mixture was stirred for overnight at room temperature.

" Reaction mixture was then rotary evaporated down to dryness and desired product (19) was

obtained after purifying crude reaction mixture first over prep silica TLC plate (eluant: 10%
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r ot aevapor at ed, washed with MeCH and dri ed under

vaccum Yield 20ng. Mass: nfz = 1220 (M + H) +.
wee@passatt on of Mono-|-Cypate. Schene 8 Cypat epdBUS2008/010609

(260nmg, 0.4mV) was dissolved in dry DVF (10- 15m), to
MedH‘lnSCHlem FMOWEB L9 sRék sithcalsl@mn REudi:| s90080H! g BHITI2). Yield =

0.4mV), E (92ngy, 0.48m\V) and HoBt (64. 75ny,
50“‘@@% reaction mxture was stlrred at room
erature for_overni ght under . After overni

ht
NGOV OBV (GRS MHA B 30 628 i kAR bl Bwso-H);
795@&1’(5“{ 1 %gf% )L 8780 5e s(ﬁgiu i W%tsﬁ d, (JX'§)8 2H, ArHD);

ied over conc hiraté 1t ca ’on
6.28@odel D6, B, dofinn QUES(dhglNBOH1BCN-dsyllnS.86(dadt20, Y1|H3I tB°-CHy);

50601 5205 2P VR e 1y 1820y A0 a8 000, s-s

2H, DCHR);33.85(01y 1HLGEONBER,); 368, (¥, rii2HCHOED)62(m, 2H, 8-CH.CH3);

3.0, AR WG, BOUMRES0 13,0280 59:CHag A d8L s, ring

CH,)YBt37-3. 31(6:\/ PH} & k0HOH)); BA9( §138% Giny €H;);B. (e, DEM xNCHS); 2.6,

2456828 A Bl il 7 A Botehdy S feo b ZHeGH n8Ay =2 20 . 18-

CH3 N3 Jchz}eas:t:me_m Mad§ CorV@sHS N J0,8d 9®6.45QqCaIculated); 986.6
tenperature for overnight under N2. After overnight

(Fouad, T i/ng, reaction mxture was concentrated and
chromat ogr aphed on preparative silica plate (el uent:
13% Met hanol in Di chl oronethane). The isol ated
Pyroclstegudatagersist it (28er treated with 90% TFA/ DCM for 3-4
S.
00332 ¢ Porp Bouonbr RYRGE ml ) PEACAIRRY ey P 10 mL)
undepfmamdh‘v@ep@rer,ag/S@Ietl@ttoﬁrlgloﬂné&O Ol dim$:. +Hvhtmks H20 + MeOH

respé%’i%)c{’és’" added and reaction mixture was stirred for 45 min. Reaction was then

carefully neutralized with cation exchange resin. Resin was filtered out and reaction mixture

~ was rotary evaporated down to dryness. No further attempt was made to purify the product.

Yield = 35 mg (90%). '"H-NMR(25%CD;0D in CDCls; 400 MHz): & 9.39, 9.28 and 8.56(all
s, 1H, meso-H); 7.95(dd, J=11.4, 18.2, 1H, 3-vinyl); 7.73(d, J= 8.8, 2H, ArH); 6.84(d, J=8.8,
2H, ArH); 6.28(d, J=17.6, 1H, 3-vinyl); 6.18(d, J=11.6, 1H, 3-vinyl); 5.26(d, J=20, 1H, 13-
CHy); 5.06(d, J=20, 1H, 13°-CH,); 4.51(m, 1H, 18-H); 4.30-4.20(m, 2H, CH & 17-H); 4.00(t,
J=5.0, 2H, OCHy,); 3.85(m, 1H, CONHCHb>); 3.67 (s, 3H, ring CHs); 3.62(m, 2H, 8-CH,CHs);
3.60(m, 1H, CONHCHy,); 3.42(t, J=5.0, 2H, SO,CH.); 3.38( s, 3H, ring CHs); 3.37-3.31(m,
6H, 3 x NHCH>); 3.19( s, 3H, ring CH3); 3.14(m, 2H, 3 x NCH,); 2.66, 2.45, 2.28, 2.20 (all
m, 4H, 17" and 17°-H); 1.93(t, J=5.6, 2H, CH,); 1.80(d, J=7.2, 3H, 18-CH3); 1.68(t, J=7.8,
3H, 8-CH>CHs). Mass for Cs;HgzN190sS : 972.4 (Calculated); 972.6 (Found, M").

Purpurinimide-Gly-1A (methyl ester)(22):

[0036] To a solution of Methyl 3-[4-{2-(3,4,5,6-tetrahydropyrimidin-2-
ylamino)ethyloxy}-benzoyl] amino-2-(S)-aminoethylsulfonylaminopropionate (17) (20 mg,
0.04 mmol) and glycine purpurinimide (21) (20 mg, 0.03 mmol ) in anhydrous DMF (3.0

18
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4. 6xlI 50mm 5m Sem prep Colum: Waters Symm C- 18,
7.8xI 50mm 7m wusing Acetinitrile/Water as an el uant
W@ guoatidssnt : 30% to 100% ACN) to get the desir eRPiCT/US2008/010609
nono- | Cypate- Cycl o(Lys-Arg-d y-Asp-D-Phe) conjugate
mL) d@der n\ﬂr@éeﬂ 2805 herwaﬁy%opfgﬂ) mg 1684 n{nhd1Y dﬁ')iJ’anhydDNJsQﬁEt'ﬁylamme

(net hyl ester) o a solution of Meth

0.1 gn{.)4 way addedy agd @'e rrtam}ogplymnﬁp dvap- stirred for ovemlght at room

tempéhaRirs nR}&BQN |n%dke VJAEQE&Y fdtary evaporated down to dryness and desired
am no- 2- (S) - am noet hyl sul f onyl ani nopr opi onate” (17) (47

produgf, (23), waswhidinedanfipr pyribing erysty reaeticacmixtyra diyst oger prep sé)cq TLC
L 1de t o
plat eﬁggtp de @He@ W@)%o%e% 11% b SH?Q %513912 Aﬁ‘%ﬁg% %MeOH in

CH2Ci2)eYield by mg (4®%6B nl) was added and resultant

reaction mxture was stirred for overnight at room
'H-NMROOr %0I:0D Re€DClp@00i MHuz): & 983, 8.8¢rand &.58(sl1 s, 1H, meso-H);

782250 s T gl PR 0" 4 oty ST oo b by gm, an;

6.26(d, 1-s1t7.6)\ H( 34rD); 6i1b{de #=1Tl6-1H| adveny()eb.as@t J=710) %M OHH)NS.10(dd,

18 opdoett HCHRR Ara(de Y 6. HoCHE 4 R600 6 B MR-t 3.89(m, 21,
ocrgi@@%mﬂ n:(ﬁﬁﬁbg%) 343@Qm'\/tﬁ)NHég9) 392, 528 38433 and 2.85(all s,

all 34, fﬂr%vf Jing ¢H7§( 4 x QCH@ 8.676m I(Plouq@NHﬁ_@A@éﬂm,fgi@ X DHCHo);
3. 26/6'nKhH @ ‘{Gh alﬂlé‘o?c Ha 1§(mV Qﬁyiilglzﬁ 316%91 2}H Ci_'lzéHg), 2.68,
2. 3801=2$)(3"I IFI; 4113121‘@42)1(1 -H); 511§3rﬁ J1=$|6 28-GH); h8@(@, 11=722)(3|Id 18-CHj);

1 41%0%—}_'@: %{13 éﬂi%zgg‘%) f&@ssﬁéﬁg@”%? 48: z(%ﬁ&matehﬁ 1087.8

(Fougd, ®MCH3) ; 3.60(m |H, CONHCH 2): 3.58(s, 3H OCH3) ;
3.42(t, J=5.0, 2H, SO2CH2); 3.38( s, 3H, ring CH3);
3.37-3.31(m 6H, 3 x NHCH 2); 3.19( s, 3H, ring CH3);
3.14(m 2H, 3 x NCH 2); 2.66,

19



2.45, 2.28, 2.20 (all m 4H, 171 and 172-H); 1.93(t,
J=5.6, 2H, CH2); 1.80(d, J=7.2, 3H, 18- CH3); 1.68(t,
wQ 200983868H, 8- CH2CH3). Mass for C52H62N 0C8S : POBES2088/010609
(Cal cul ated); 986.6 (Found, M) . Pyro-Integrin
Ant agoni st- I A (20): [0035] To a solution of Pyro-1A
(methyl ester) (19)(40 ng) in dry THF (10 nlL) under
Pur ;@gmw@@ er-e, a solution of LiOH (80 ng, in5 + 4
pa : O@%é respectively) was added and reaction
mxture was stirred for s¢hemid f0 Reaction was then
carefully neutralized with cati on exchange resin.
Resin was filtered out and reaction mxture was rotary
gor atadd down to dryness. No further attenpt was

QUs Lf Yy the product. Yleldo— 5 mg (90Y OP
35CJD|nCDo3g4o »1939.@‘@’_%@‘_>
o/Hg J=IrNH4, 18, 2DMFH

d7'373(d 3= 8C%f=ﬁs¢\rH) evgl(d, J=8.8, 2H,
98(d, J=17.6, IH 31¥|nyl) 6.18(d, J=I 1.6,

3-vigyl): 5.26(d, J=20, H, 132- CH2); 5.06(d,

b, IH, 132-CH2): 4.5 1(m IH 18-H): 4 30-4.20(m

2Ho CH &id7-H)5 4.00(t, J=5.0, 2H (OO2hi, 3 85(m IH

3 67 (s, 3H ring CI—B'_P(,:\ (m
3 \

3. 60(m IH, 2) C3”550 2H,
338(5_3#_.9.@'_4:}-!3 1(m 6H, 3 X

B 8Hs1 9 ( s Hmmp/mg)m) gH 3 X
2066, 2 2.28, 2.20 (aII 171 an

©80(dy J=7. 2=GH

1.9 ‘11 B 2H CH2) ; 03
2R s N EKé C52bhNH
)

\CHTQ)W (g J=7%8m 3H, 8-

2N 0088 cozaqazo4 (Calut at ed) ; 972. 6 ( Pou

Purpurinimgde-dy-1A (nmethyl ester) (22): [9(936] To a
sol uti on of t hyl

3-[4-{2-(3,4,5, 6-tetrahydropyri m din- 2-

PyBOP/Et,N
»NH DMF -
N_/

LiOH
THF/H,0/MeOH
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10

15

yl am no) et hyl oxy} -benzoyl ]
am no- 2- ( S) - am noet hyl sul f onyl am nopr opi onate (17) (20
WOoren0903884o nmol ) and gl yci ne purpurini m de (21)PC¢R0S2098/010609
0.03 mmol ) in anhydrous DMF (3.0nmL) under nitrogen
To a%oREISH bEP@'puﬁ’MﬁQ% G@OIAUBnetl@l Qékemm} (1)5 g)dn ARNYHFQW L) under

triethyl am ne resul t ant

argop BRI A SRR O LOH (10 m6n iy 3 Ble RO MERIH resegtively) was

addel OB SERLIM Rrixtiieards! Difrelirt %rﬁlma&ﬁﬁ Rvds R darefully neutralized
evapor ated down _to dryness and desired product 2y

with\gationsixchange eesif Resin pigs filtsredhout @pg, rractiongpixiuse was satqn' evaporated
dowl td %§¥ ?{) @&ﬁa olb gﬁ%sﬁm%se IFE+ P&rﬁ’y@ﬁ:' ;H@&Hc }1@%’ Nﬁfﬂﬂg (85%)

ca’col'um

R §P G0 S8 &‘%%,‘“%?%a&a-n% ko) o

7.8261d, I+ 1 4re1<8c2- H)H Zvdg)oa,70@=0= 1.8}, 2H,8A&]); I6H5(B-88y 2H, ArH);

6261, Seyr. 19-3 7 fsedgtuhigy o Sty 525Gy aff iham: s.ocae,

1=8.8- mmyn) NCHLR8(4d(dd) 574.4,7. e &H, CRY;H).35(5. 7680 tk], 1B-H);3,89(m, 2H,

oot o 5B R et S by g . o

3x rldg CIEPNHEHm I H, @03 HC); ?B‘B(nNHQHZ)x NBCH?); 33652, 413 %6chCH3
33 and 2 85(all_s, all f or X rin

and é@%@ﬁz 18tm. AH. NGH @d\ﬁ%ﬂz?H %%%?Hf) &ﬁsgé”%e lr%ﬁ(ﬁﬁli}“ 4H, 17
and 372151)( EnITB3(f1Ft—5% @F%_Qéi;iz), m@o?@% BH3 1%51}!’5‘9 2bd1(tNFH29 3H, 8-

CH,GHy). Mass forCssHysN1 10183 1059435 Calculpted); @@9)8 (IiOlE'd(Mr
J=7.2, 3H, 18-CH3); 1.41(t, J=7.8, 3H, 8-CH2CH3). Mass
for C55H65N 1OnS : 1087.46 (Cal cul ated); 1087.8
(Found, M+) . Purpurinimde-dy-1A (23): Schene 10 19
20 23To a solution of Purpurinimde-dy-1A (nethyl
ester)(22) (15 nmg) in dry THF (7 nL) under
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40

argon at nosphere, a solution of LiOH (30 ng, in 4 + 3
m.: H20 + MeOH respectively) was added and reaction
worRoovsssemas stirred for 45 min. Reacti on was PEENS2008/010609
carefully neutralized with cation exchange resin.
Whakedldime@Rs: fil tered out and reaction m xture was rotary
evaporated down to dryness. No further attenpt was
made to purify the product. Yield = 12 ng (85%
1. 1HAl %ﬁ(p%ﬁﬂ/m ig'a g%te 405 Mﬂ?g)omsdtoganolﬁte n%ﬂ?@&gd by a
8. 58(all I neso- 7.82(dd, .4,
tumag_cg|l apd t le?stme @f ajrumgr gvid mramoﬂyo pl@torsr(seflzen 48ﬂlg>resmt dye,
and ﬁ{ é'l'érgel@ IXﬁ?ﬁge xJis %Z?egal cl)ﬁ'tlgmglg%&&ly)seleécdlﬁ&q 'the]grl)u;;-co@isnstmg of
Zn, ht’giasAl 16 Q): orza-lradkmqg)pe 1qbe1p21(mqlety3whprqn the @dlouqqtop@]-l-g selected

Wl 900 S )

2. 2. 8B( abthpaund adf] clBikh 1f comBisingr & rtgm@d—layld @tr@)'/y@oﬂlc |pHptosensitizer

com%oueﬁgéljz%gaéerg 2 Smgongt fﬁg%\lrmnt in e%ﬁ%fé gn%a élEl'tor cel&H

8 CIHB@HBmpodth&‘ cleB& wher 8h¢ @hbtomsnﬁﬁ:r it 7l parphlyrin, chlorin or

' J=5.6, 2H, CH2 , J=7.2, 3H
bacqgw 5““"1“%2{%(4"60 phoibides %MWQPQW&E% Mass for

4. C55Miadlefpound of Haith 3 Jheleaheinkertind in dP3PasP1( bPSNE4P1, or 02pl
Mr) . What is clainmed is: 1. A conpound conprising a

mte&f’(’inj ugate of an antagonist to an integrin expressed by

5. @ ttlHPEorﬁﬁHuhd 3nelaid 3 WheRlthOMeghh idar WWPB! aspil sivOFs a4B1 or a2pl
tetrapyrollic photosensitizer, a fluorescent

integgii- e| ement X where X is a metal contai ni ng noi ety

6. Sel ¢ft 8nfduRibE HEindS AHGe %’ta%t)h@tgs &l RED pebfide. G2, Al

or Cu or a radioi sotope |abeled noiety vvhereln t he
7. radilb¢ semppund; &f eJaimedtwlapre thenantagonist coppussaSi {2143 4.516-tetra-

hydr&pﬁ&ﬂ%?;yl]@ﬁi‘di]gzal}#gxyg ’-beﬁg am?r;]ol2 ¥33 aﬂ‘ngoe\%yl Isﬁlfon%'lanﬁlo group.

oun unor
8. tet ffhwcmpdunéowmnn@whgmhezmegnmmmﬁhd conjugated with

9. 2% "i‘ﬂé IV of QhinfF while @ ihdeRx Riakpsed by @ tumor
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3. The conpound of claim1l where the photosensitizer
is a porphyrin, chlorin or bacteriochlorin including
w@hb@opssssbhi des and pyropheophorbi des. 4. The cpepUs29d8/010609
of claim2 where the integrin is an avb3, abbl , avb5,
10. a4bl compourldtlcldimtieGiving thestrudidfal epmmpund of claim 3
where the integrin is anrmvb3, asbl ,_ avb5, a4bl , or
az2bl integrin. 6. The conpound of2¢l ff2m 2 where the
ant agoni st is an RGD pepy cofpound of claim
2 where the antagofiSt rses R b g
4-{2-(3, 4,5, 6-tetrahydr gpyrHm di ng 3a
2-yl am no) et hyl oxy} - beryZoyl ] am no- 2- {§) - am noet hyl - su
fonyl am no group. 8. TRe conpound of aim6 where the
integrin is avb3. 9. Thg C | aim 7 where the
integrin is avb3. 10. oy ound of el\aim 1 having the

structural fornul a: angl\d MY m X where R
i's -C}hC}Q, - CH2CHH ;6 CHO H30W RO ' where
RO = -ORI 0 where Rioig/Aower 4

car bon atons, - (CH2- O n&H3,R74

| eneCH 2DTPA, 7
and“‘%ﬂﬁ'@lﬁ%ﬁ% enyl eneCH 2DTPA)2, -CH2R1 or 0 c ,
1 fluorescent dye noiety; R2,
R*” ﬁﬁcgé'ﬁhbcﬁu Cﬁg) ﬁég and R 8 are independently

hxgrogen

‘H,C. R

3 \( ]
where Ry = -OR ;¢ where Ry is lower alkyl of 1 through 8 carbon
atoms, -(CHz-O)nCH:;, -(CHz)zCOzCHg,, -(CHz)zCONthenyleneCHzDTPA,

¢

-CH,CH,;CONH(CONHphenyleneCH,DTPA),, -CH2R;; or 0=C ,ora
Ry1"N"Ryy
fluorescent dye moiety; R, Ra,, R3 Ria, R4, Rs, Rsa, Ry, and Ry, are independently hydrogen,
lower alkyl or substituted lower alkyl or two Rz, R2,, R3, R3,, Rs, Rs,, R, and Ry, groups on
adjacent carbon atoms may be taken together to form a covalent bond or two Ry, Rz, R3 R3,,
Rs, Rsa, Ry, and Ry, groups on the same carbon atom may form a double bond to a divalent
pendant group; R, and R3 may together form a 5 or 6 membered heterocyclic ring containing
oxygen, nitrogen or sulfur; Re is -CH,- -NR;;- or a covalent bond; Rg is -(CH;),CO,CHj,
-(CH,),CONHphenyleneCH,DTPA,

¢

-CH,CH,CONH(CONHphenyleneCH,DTPA),, -CH,R;; or 0=C where

Ry1°N"Ryy
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| ower al kyl or substituted |ower alkyl or two R2, R2a,
R3, R3a, R5, Rsa, R7, and R a groups on adj acent

W@ 200008866t ons may be taken together to form a POWHE208/010609
bond or two R2, R2a, R3, R3a, R5, Rsa, R7, and R7a
groups on the sane carbon atom nmay form a doubl e bond
to a dival ent pendant group; R2 and R3 may together

Ry ifsOféﬁz@mmcﬁ)ﬁﬁéfﬁ?&&@k?ﬁfﬁ@ﬁﬁﬁ?&éﬁ&spQ iy set! Y8 moiety, or
oxygen, nitrogen of sulfur; R6 is - -, -NRn- or"a

mﬁ%&@%@%ﬁﬁ%gﬁ@a&ﬁ TR%%@%CH;CH;NH@C]OCNH(CH;);N; and

polyidTAE AP ORI AS Ve e 3 Ebdoyna s L el ofie integin
antaf ol ST Wb e cdbsttD RF SE AR ORMER SR s Dl CO-

NB( CH2) 3N, and pol ynucl i de conpl exes thereof; provided
RGlﬁlﬁé&%%%‘Nconpound contains at |least one integrin

SR DML HhAM AR S Rge i cran an

- CO\lHﬁHZCHZ N COZ)CHZNHCOé’ e IOC% NHcycl oC
Whe’iﬁ%%ﬁzj‘%‘ saﬁate&%w@'%? OUP SoRpEYiRg © g'l'gét%ad &t He radicisotope
%roup consisting of Zn, In, Ga, A, or Cu or, a N 18 64
labeled rogsty whefisin the, Fdfqisetonsiis seleciddram teigrrpreRasigingfofe F- - Cu,

124 boS. Sl ected fromthe group consisting of 1 1C, 18F,
L64eu, madGdl¥oTc, 111 I1n and GdIIl . 11. The conpound
of claim 1l conprising a conjugate of an antagonist to )
11. anThqwtc@gpcpwde;érg¢l@l§sédcqyypralrngumpme&qt«r ofy@f antagonist to an integrin
fluorescent dye. 12. The compound of claim 1l where the
expressebbied gunor C@li@di asflyprescend digrani ne dye.

12. The compound of claim 1 where the fluorescent dye is an indocyanine dye.
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