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WD 2004/ 045492 PCT/ |1 L2003/ 000973 WATER- SOLUBLE

ANl ONI C BACTERI OCHLOROPHYLL DERI VATI VES AND THEI R USES
WG 204BL91OF THE | NVENTI ON The present inventi oPCT/@l2003480973

to novel water-soluble anionic derivatives of

bact eri ochl orophyll, to their preparation and their

use in nethods of in-vivo photodynam c therapy and

di agnosi s of tunors and different vascul ar di seases

such as - ular degeneration, as well
as in m%@g‘i‘%%&[ﬁ}% MB&%—%’B‘%BJQPWQORQP HYLL
viruses and mc ' ]II{EBI§ ND
ABBREVI ATI ONS AMD:. age-re g}taéﬁdlryacu ar degenerati on;
15 Bchl: bacteriochl orophyll a - pentacyclic
=1, orphyrin with a 5th isocyclic
Fi?ﬁg%gﬁlﬁﬁmf@om a phytyl or geranyl geranyl
gr ouph@tpréxesi triveRidy’ Relatés t&%ngﬂ’e%clﬂu@l% BRcit 'tdaﬂvatives of

132, an H atomat position 132, nmethyl groups a
basderiachlotephydl, tp, thedr préparationaeced ytheiyr vsep imt mptwids | afn in-vivo

a | _group at sition, 8.. Bphe: .
oy Db e PiERo Rk P i, At iR Faseulpp disgases such as
a%eﬁ@ﬂﬁédﬁﬂha&)daﬁ d&pehbratioi®l well 2 iBRR@ATES of in-vivo and ex-vivo killing
act eri opheophorbide a (the G 172-free carboxylic acid
offeFyspeend mEEe ERAEYMS. Pd- Bphei d:
Pd- bact eri opheophor bi de a; PDT: phot odynam c t herapy;
Rhodobact eri ochlorin: tetracyclic

DEFINITIORStANDABBRENMAITONS having a - CH2CH2COCH
roup at position 17, a -COOH at position 13, nethyl
Agﬂauil&e-rélatedz@a%@r. degeppsation; 7, 12, 8, and et hyl groups
. gl 8 o f the L
Bk ARSIckbMERn P © pebidbieo VLE TP IS Iu e lbSmig, witn « 5
isbeyelis pmg] &icemtdl dig atdsi, mgpliyhil Sr perBigeahyl oup REposition 173, a
tyral bacteriochl grophylls carry twg carboxylic .
C@?ﬁ%ﬂe&%}? 8L pESIS1 X5 YhE atosp abpepifionp ] 3 hmwihyb eroupe gt pasiions
teridi DL : k3 3 ND OF
27585 RoeRApEK SR Ao hiion s e mp P s OGRS
thﬂ-lmategiigphéophy’élaa Ifgnhl infiwlichmeamsral Mg/\i_?.ireﬂii_acddldgy tvexHeatoms);
ugs, and. non- hazar.do photosensitizing irradiation
BBfl@ch?Fﬁ?f ﬁe?lgﬂo%@éﬁéﬁl?éli@rfé%%r oxyaig@cid deriyeg deom BPhe);
P&MBHeRE PFd0b2tdiid hgd%ﬁlgrgi&qmi que is nore selective WO
2004/ 045492 PCT/pI L2003/ 000973 2

PDT: photodynamic therapy;

Rhodobacteriochlorin: tetracyclic 7,8,17,18-tetrahydroporphyrin having a -
CH,CH,COOH group at position 17, a -COOH at position 13, methyl groups at
positions 2, 7, 12, 8, and ethyl groups at positions 3 and 8.

IUPAC numbering of the bacteriochlorophyll derivatives is used throughout
the specification. Using this nomenclature, the natural bacteriochlorophylls carry two
carboxylic acid esters at positions 13 and 172, however they are esterified at positions
13° and 17°,

BACKGROUND OF THE INVENTION
Photodynamic therapy (PDT) is a non-surgical treatment of tumors in which
non-toxic drugs and non-hazardous photosensitizing irradiation are combined to

generate cytotoxic reactive oxygen species iz sifu. This technique is more selective
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than the commonly used tunor chenot herapy and

radi ot herapy. To date, porphyrins have been enpl oyed
W@sooties4pr | mary photosensiti zi ng agents in cliPCTBE.2003/000973

However, current sensitizets suffer from several

deficiencies that Ilimt their application, _includi n%,,
thaiBthe lcyin(ch)y teldanimeeichiemethtrap snd padiatherapy + Fe ditespespByrins

tral which.5 limits the t t .
harRBYS emphyed oy BPER BIICIGRGZPBL Bt ol ipha1o Reter
cu:?rgrﬂs is&{sﬁ&érsi ?%ftf%}e fioat | s8Mrals eficich@adithd limitptiediongslication,

ays S

0 non skin phototoxicity;, and (3) snall or,
in@wding mexinliyf (19 rrelativelyi weakbabsowptinn it shePTiFibés sregtraloignge which

i R G TR S 7

sehihr VY §h& n?%ﬁn@bﬁ&ﬁ,biléﬂi@qun rddepedaidays to months) skin
sensitizers that

10 exhibit better differentjati
phoetovdeity; taindi (B) smedmri owenine differentieion detyyrgn <k RIB} effect on
..other normal. tissues..|n otde t e < inshi
il Gaptis R o) Do atg fngher b BaR drBubEnl ies inspired an
e ivl RERASHE ISng SRVEIALth RSO Becdad-igumdraties stmaitizers that

een proposed in which, for exanple, thereg is a..
exhihit betfer diffea¢ntiatiombeibrdse thein sgientign leaw%szélf q0d fjfpor other
foug.§¥rrole 15 rings, and/or the periphera
n HSPFent s of the pyrrole rings are nodified and/or
t he ThGEEORYSHtEnizs til Pytsragacabe et porphyror dpigglih therapeutics

derjvatives (chlorins) or  tetrahydrogenated t.o. .
oo dioBnasioh SOBhPITRIER YaEORS OO BIORPEE s vhich, for

Due,tg their | ' ' 1
oG e BB AR 05ty RS oD byl
rixg%sﬁ 8hd/bif BRp¥EIPheral Mibatimphty |df the dytoale trangs @cmmdtfmdyﬂnld/ or the

meeneys 7 ch s BYPEPART | Bor Rt AU SEborcBrins) o

rOperties i i idbforicehlbribbey ar e
te&@?ﬁ‘ﬁ?%eggﬁ%fl;‘/@b%\?%?ﬁgﬁg‘ﬁgﬂgmﬁgé%:(f ficult S oihd

Bact Bué acthkip fatpinel dbsoratien of fapoitabletspedtrad deeiensg§&0-850 nm) and
th%j?;tnggédg(d A@B}cafdg’&qr? 2%1 ! og%ﬁfﬂllgesnt,i Pch_?oa}rg? ey&l:) 2@3‘%@ . zgrllggrifl)chlorophyll
délrgxﬂg%s har Mayelengidasad barieh! Rhaatt lfodeDIVat tungss and to

e spectra, photophysics, and photochem stry of .

hm: isu{pelribfa_qir%{eirﬁmh i rc:JpllpyﬂiE’oosll iq Blgmhgylp.? ﬁbtgl thgH care Hesm readily

optimal i -harvesti mol ecul es wi cl ear
a%?é]\?hﬁtaéﬁ&"%e GKfEF“lB{ﬂ'éalnH%ensi tizers presently used in

PDT. édate%ﬁﬁlbﬁ#ywns aleNESRtMBhesvbREoh dotap@ed Hethy chiogbphylls

extinction coefficient at | ong vvave%e,ngtﬂs ) ‘
bédausmxth@BOstitB0 ivense =fieprinare 4bagispiee n@tl)qonm@iagly longer

light pepetrates.d l.Ly .into tissues. They al so
“@@%@F% %‘%’é&@?ﬁ?@yﬁg‘%}@we ‘peci es (ROS) at a high
quantmsyé@ladpk StepBRsNghdohoiduhemiésntyr @l natiee dhgteriodutmtephylls
normal delivery conditions, i.e. |

) ) . in the presence of
(Bohyjigehavat madsothere wptimal Ligki-hasesting @01%\1%W1tﬁi°é‘l‘?€ advantages
conditions.. t he BCh | et f '
SRRk uE TR BDIFIE AR, B v
vfeB)r ek bihctivh @PefEieiFRA% GO My Velertllhs (Ama=760-780 nm, e=(4-10)x10

Mlem™), where light penetrates deeply into tissues. They also generate reactive

oxygen species (ROS) at a high quantum yield (depending on the central metal).
Under normal delivery conditions, i.e. in the presence of oxygen at room
temperature and under normal light conditions, the BChl moieties are labile and have

somewhat lower quantum yields for triplet state formation, when compared with, e.g.,
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WD 2004/ 045492 PCT/ L2003/ 000973 3 hemat opor phyrin
derivative (HPD). However, their possible initiation
wo@Rooboed4emyi cal redox reactions, favorabl e sperCT/HI2003/000973
characteristics and their r&ady degradation in vivo
result in the potential superiority of o
hebagiperphgsihl deriogtivel (P dlovwevienrtheis mostiblg sinitiatign of biological

L B P S 1 PO APYe Bicn i vivo

re gﬁecﬁé oﬂeﬂtiﬁ%ﬂpérfo?it?%@ bhétetiddhldiophylsoier ofHeebdmpdunds, e.g.
nodi f1cati on of™ bacteriochl oropha(l s is expected to
pofphytineand cigorpbylish éomPIT dhrsanyi @l dingrostien andHas kilbrgnof cells,
.very limted due to .l ack,of [ f Orq: ,
VH&S%% anc HesiEnn DG AP APE | lgdﬁ&lggg@%ﬁ?'g?h%%%b ﬁ@‘ﬁlggﬁon of
| ' Adderoameth&Thped e theie rtiee} it-thisdms been
bagﬂg??@éﬁoggjé&gfg eiége%” ‘hgv"e 10 k?géen st ugirdeifg WI{ thﬁe :
veppjlietitei et to laelniof shidable mshogst fonthe, prspatefign of such modified

sensitizers,to the tunor cellular conpartnent.
ba@;pa?lﬂgqopflgllst hi s approach is the use of highly

| i pophidiblegicaryiisetMaPDRyfficacy ehsetal-free daivativesaof Behl have
of the drug in the tunor cells, but also render.fc. i LS
beee I skudady withfthe oblective fo awrulen the AEmity e the pensilizers To the

bi odistribution s .S gni fi : t QX : ‘9
oot B ARG i @l BPIac RS (8% oF ni D ipoppili
dris iR staydRehsatticesccathnlation tafr thagiradién dhreugumdrncells, but also

applicant's preyvious |srael. Patent No. 102645 and.
repdars et Gledivery EFfﬁGdGsleSQﬂﬂl%@»Sﬁlf‘zé?PPé@?i 6@“55,“?7*2’%{"116@?"“
.US.5. 95 . 7249 IfdebaitsrolRRPEP B6dods (at
SigRES BB T g R s A nok Pl lsPh promBBeBinds (o
leadtidhysy afterddaiiniseriap thezdug. that do not extravasate

fromthe circulation after _adnini stration and have ..

Shorln PPplieNe IFSYIPHe B I6POGH N o (ephai g, Crfeyguding BP
t54 sl ebNE ' DEIINE2NT7 Y95 Selifferent

OGYBSE R R PR ha e 1 petanen e

t’ssues such as tumors or
apprbeeh wasaskeasdyt thainvestoys. SHighly effécien|asti-vaslardepsitizsrethat do

relatively, selective destructi.on of the n ST
s GRS 16 AToU RO At B EONHUG D SRR feime in the

bl‘éSQ LVl LiaRdt Raladd:§ bRl 8hRChintRAdht ditkiese huween vessels of
efter chance to stay in the vascul ar conpartnent,

novineil end hbyormehtisspes bshysasi tiraoys otherotissussrihnh telepn spgvessels,
To, this end,. the ger.anyl geranyl .resi . .

g e e e PP BI AR r B P Fafl TG ik ves

RISy RS i 8eh1 T RBvAGRA Xt MR inotes polaeahdlubsncsihiveabetter

am no dcids, peptides, or proteins, which enhance the,
clemosi i g8y inhylir opsaularc cempartpentp ayhere (heyr cQBYSK, dRg \Rsimary

chl - Ser. eqe 1 , L: ' Y ion of
oSy STEH s b0 Wb POy apeudtgetiRFl Shitue 5 lie CATobiion o
BeRl b éeainwﬁ@ﬁ-l 3&pikted ligichemé Nt hapiel) ihtobeal répioedtiyovgrious
t he Bchl - Ser q1 eared fromthe nouse bl QOd,?Sﬁd tt%ssues .
rdsidves soete s ialing acidsapertidgs. Gepspians ryhieh gahqnee, the _sgnsitizer
and h espegt ivelv) . .. C g t86m d 1. wherei
hydrop 18117'0(2“%2 1%u\}aern&¥)g§?\éel’ lﬁg[ ?%C\/SS ﬁféér?ﬂ ravehous Ve
R 1§ 86¥1),0Ras ¥adrto be water-soluble and highly phototoxic in cell cultures.
Following intraperitoneal injection, the Behl-Ser cleared from the mouse blood and
tissues bi-exponentially in a relatively short time (ti» ~2 and 16 h, respectively).
Clearance from the circulation was even faster following intravenous injection. Under

the selected treatment protocol (light application within minutes after drug injection),

phototoxicity was predominantly conferred to the tumor vasculature (Rosenbach-
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the selected treatnment protocol (light application
wWthin mnutes after drug injection), phototoxicity
wor®4psagnm nantly conferred to the tunor vascRCHILZE/000973
(Rosenbach WD 2004/ 045492 P€T/ |1 L2003/ 000973 4 Bel kin
et al., 1996; Zilberstein et al., 2001 and 1997).
BehigiRY 61, 1996 Thlberiektyal.,|200& andat9dTe Mordver, tupdortunately, like

naif?gl lﬁcﬁ]; rthg gclhl\;gérlr éegggﬁge? rﬂgggrsgo 2 alpgd BH(% %x?cﬁlud qu f rming the
co%@%%ﬁglltng&l %Vﬁgﬁﬁ-\éketglhélﬂ&%gﬂwlhé 68109 VfheR PEbdatRer

creas ability of the Bchl
der ivvatricwase thehsakititt vAkheVBcbit deriviatises, Bhe eqriteat dg Ijorpgvas

e 8] SR Tab iSSP PR us
6 f@%@c ;ﬁmww \Jvébg;%rgf%ﬁs& Qﬁm%toohﬁaﬂk@my 1%&&6tth@b)(1dﬁt1on

nacrocyc d, at"the sane tinme, to greatly
potstfian o€ théBchi nnz&rmysbemd; ra st regmel BOF, taigeeady eance the

| | t t | et t t
e L TR Bty T okl LA PRy
re@agéﬁ%.%'t %sﬂ 8&%1%%' By dfectesipdiatbd Bf WPPOIABERA3. a Bpheid

pl gment” bl odi stribution and

melbeulepasoddsostadcisn, WQ 00433 83% Jtased onrthe pigreend diqdjgitibyiéon and
Pd- Bphei d d f
DhSHBROREIeHES o OHopTaenPe ity PRI Deafthefl fiidined in the

cutc'uﬁstﬁHF Sor 20y shért hﬂfér\@lftlpgﬁcﬁceﬁll@% exaadisdasetd aher tissues, and
vascul ar-targeti ng PDT at avoids skin

is pﬁmtefbmxwmgopd thmlidate afore vescatardageting (1Hel th%daVOldS skin
|
pl{s)?ostppglg \é\@'ﬁ% St ' aig?cg 5 atljig 11084 Q/\ékste?s C&éi’ﬁ&ﬁfﬁftcd by

star ni ng th Evans-B
1nluj§‘il1w nﬁcrotsécﬁﬁt d’f&fHateﬂfBlb&pOéssm tahd atah‘lmig Wﬂh Evans-Blue. Using a

to-| t I Pd- Bphei d I
B bedotass Wi AdTUmHe e feDETBlarVEL: F UBReid At (lenated
T%@g I f e entd t(t) g)m%ff%c 1H1tﬁ eraﬁﬁgﬁ%gpﬂfﬁgeﬂﬁfmﬁ’d}b MBice, rats

esen er n ase clinical
artd étﬁélsaﬂlﬁambdﬁﬁhﬁd 1szrE§ently eatesihg Phaseddl clihigal thialsliecpatients

radi ati on therapy .(Chen et al., 2002, Schreibey .et.
with prostate) c2HGD thaké%@rlﬁé%ﬁ@% ﬁ?&F&!P,.‘/ (%38‘3?". &B@@Qgs chigiber, ¢f al.,
W. o il queous solutions, the clinical use
2 (& 5%’ @gﬁe%toa\{feqw res the use of soI ubi l'i zi ng agents
suchpasauss efahiomw t;dilabﬂlt;ayn @QuUEDaSs sohtﬁonefthe cqhguca upg gh Pd-
doses. It would ? ghly desirable

Bphei@permiiigs st use © HPEe AP SPeky a3, FWQ&? gflat iy cause side
eigegéf% 'gf: gfggrtfdggf 3t WRLRPEE th'lﬁﬁ}é dblitBINRS FenBérythe i d-BPREid water-

e to prepare Bchl derivatives that are
sélyble phigteotetining dtsdphyatcotdhemicinpraperties. Adfersatively, it would be
wat er - sol ubl e Pd-.B its uch t
desirablsi q.oi RIGPATS B@BEB@& E%ﬁ'nlag P{%@gophé’ﬁﬁg’ﬂg g‘ﬂ? a tge same time,
?’é Gtk g?lubfé t B{EP&: ﬁé’i'dqjésleHnS@ﬁdwatEMLﬂﬁNty i$ Bﬂ)ected to further
orenenti one ct ivity. In addition, havin
efiemde tthe udreg cmtantlem sinstheh Cla@ﬂ@témeﬂ@(bnﬁl@mb% they ﬁg§élﬁ?§§t1°ned
ser{g(%lve&evrelngdds tion aIvfu?gC tnso need to use carriers such as detergents or

lyposomes, may prevent side effects.

SUMMARY OF THE INVENTION
The present invention relates to a bacteriochlorophyll derivative containing at
least one, preferably two or three, negatively charged groups and/or acidic groups that

are converted to negatively charged groups at the physiological pH, excluding
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SUMVARY OF THE | NVENTI ON The present invention
relates, to a bacteriochl orophyll derivative
weontainring at | east one, preferably two or tPCEH,2003/000973
negati vely charged groups afhd/or acidic groups that
are converted to negatively charged groups at the
perggg?@h@l @it Rlchprbpheic Hudvanlg'es/\lha&ﬁ@MaOzﬁ@dQQ?HzCHzCOOH or a

/1L2003/ 000973 5 pentacyclic bacteriochl orophyl]
CreH 080 vseuhay posien 7yl hloggppeilpdseiptives
gr.ou sition 1

d Gl
ceBid oba el “ae Pt K EERHGO0H gpvg sagsiton 172

C H%&O'@ %&1 1tro§|12§*dz@@®ﬁgr0mﬁ)atapositm 13, amethyl
or - group at positign 1 adgcoo—l
rgme apthatpopmsns 2,612 12318, ped w;hyl gs)ugﬁ éhtbg Pa%m? e an

12 18 d
382: gﬁgatgve%ghaggédﬁ{g W:%ﬁ?’i Agi!o e ik ar ged %lrrfg!}%g but are not
. di t
AR TR, .
phgéﬂhgﬁ{&@ ?O Z§é d th% d1cP %B@ﬁﬂﬁﬁ\@hl@ﬁ’@ﬁd%haﬁgcd grahiph bﬁgmate

rom sal d charged grou s ori gi nat

at e ysiopbct pEDgE clad cambbatis (CROWailosgbe ), Sulfonic

hi hox | d
(StQ I o‘b‘??{ﬂh 5 m%"d&&%ﬁ?}gesﬂg gve tl\l;bel ;m In one

embqgioie @hlboal%nbaﬁé %te%hhl@f@mw |dbr10kﬁfvie\ha§ theefotmata  bell:

fornula | or : 81 N N9 N :N 219
NM10 N M Nllp, i Ii -/~ 16151413000()m
R~O4 OR2R10R2(I)(II) 15wherei M

~ : Fe, M and Cr Rl

i ndegenident i Y+ R5; Yis O S or NR
et ed Wk om i group consisting of -C
O=NH3, N-&(£O -

wherein

M represents 2H or a metal atom selected from the group consisting of
divalent Pd, Pt, Co, Sn, Ni, Cu, Zn and Mn, and trivalent Fe, Mn and Cr;

R;, R,, and Ry each independently is Y- Rs;

Y is O, S or NRsRg;

R; is selected from the group consisting of ~CH=CHa, -C(=0)-CHjs, -C(=0)-
H, -CH=NRj;, -C(CH3)=NR7, -CH,-OR7, -CH2-SR7, -CH>-NR7R'7, -CH(CH3)-ORy, -
CH(CHs)-SR7, -CH(CH3)-NR7R’7, -CH(CH3)Hal, -CH,-Hal, -CH,-R5, -CH=CR/R7, -
C(CH;)=CR;RY, -CH=CR;Hal, -C(CH3)=CR7Hal, and -C=CRy;
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H, -CHENR7, -C(CH3)=NR7, -CH2-OR7, -CH2-SR7,
-CH2-NR7R 7, -CH(CH3)-OR7, - CH(CH3)- SR,
WO aHiak3Y2 NR7R 7, -CH(CH3) Hal , - CH2-Hal , - CH2- R71/1L2003/000973
-CH=CR7/R 7, - C(CH3)=CR7/R 7¢ - CH=CR7Hal,
-C(CA13)=CR7Hal, and -C=CR7; WD 2004/ 045492
PCT/RL,2RQ3/RO8AT R, Gadh5indeRBdently7 isahldoRseleetad Hrom the group
i ndependently is H or selected fromthe group
coppHEIEMi ng of: (a) Cl-C25 hydrocarbyl optionally
contal It ng. o r 0 ing 68¢ LACYWIré Chetdroatoms,
het gr oc@))g?ﬁsc r?g%r?%ls’%pgkﬁ%a/ﬁgr é%g%{iﬁor%al |y substituted
cafhpcpile ar heteroeycll foreties,candlor gimsiopallys sptstituer by et fremore
group consistin f | ogen, ox 1.oH ) ’
FgioPbl ST Ry A e capipe L altden oy Ol B o,
NEDBONE, CORMANYAY chirgdd gRAgahid/al Koiskaroesiiar upnatited to a
the phySi ol ogi cal pH; (k%) a residue of an am no acid,
negatpepy cloheges grofip at the physidogiedd®H;(c) when Y is 0 or S,
R5 furfher. be R8+; .10 m sQor 1. FS H+ or a
cat F@K? res \ﬂfﬁgﬁn?lhoa?c}&(aﬁrﬁeptz?e é%vgg%ﬁ 8%??3%(? eferably

tWo, PihEPY iRS orf¥, RIKha fiftHesb@Rky.dr ocar bon chain as
defined in (a) above substituted by a negatively

charmgési0 gr bugndor by an acidic group 15 that is
convernted+to a . negatively charged group at the

phystol i%ra?%ﬁ’ﬁn: or (ii) at |east one, preferably
tvvo,pr@{,idgﬁthaaz, and R4 is OH SH OR8+ or SR8+, (iii)

at l'east one of Rl, R2, and R4 I%{RO_‘% SH, g$8+ Rr .
R8+ (et least pesmorefoinkly typ. o5 Rs:iy, RrandRyy 1a Ayglrgegroon chain as

drocarbon_chai j Y [ @R brou

R S e G A
thAed abhvestell 1€ hacgeidelyrobarped prdupet t2MhyhipkigidabgHcar pH;

or (iv) at least one of RI, R2, and R4 is OH SH,  O.
R8+ (i) afleR8-onayyteferatlptiay, ob e, RofanfR+ iRGH, R¥L Shids'Re § Rs';
is a residue of an am no acid ﬁElept.i de or- of,

a a
pr ot @iinat least pug ofiR1) Ragnd Bads OH, 85 OriRs 1275 drd apd ¢t least one
hydrocarbon.chain_s ttut i:
obhmipety grdu ot oSk e otk Aty ARRE gt o
off Byda@@afic \@bp tRE Bhesgededytoup napatively phyged| ggiral the

pH and at |east one of R5, R6, R7 and R7 is a
physsilegieal L @8 ani no acid, a peptide or of a protein;

R L T AT I
oy TR BRI ot M
or 1(v) at least one of Rs, Rg, R7and R’7is a hydrocarbon chain substituted by a
negatively charged group or by an acidic group that is converted to a negatively
charged group at the physiological pH and at least one of Rs, Rg, Ry and R’7is a
residue of an amino acid, a peptide or of a protein;
but excluding the compounds of formula I wherein M is as defined, Rj is -
C(=0)CHs, R; is OH or ORg" and R, is -OCHj, and the compound of formula II
wherein M is 2H, Rj is -C(=0)CHj, Ry, R, and R4 are OH, and m is 0 or 1.
The invention further relates to pharmaceutical compositions comprising a

bacteriochlorophyll derivative as defined above for photodynamic therapy (PDT),

particularly for vascular-targeting PDT, for example for PDT of tumors or of age-
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30 The invention further relates to pharnmaceutica
conpositions conprising a bacteriochl orophyll
walerosweuprve as defined above for photodynam c PEEI2P3/000973
(PDT), particularly for va%cul ar-targeting PDT, for
exanple for PDT of tunors or of age WO 2004/045492
relREd/ bA03/109ART:Rion7 (ARID) ent frackillimg delermr ifpeipus agents

coél/g%)pg gé’%@rﬁ;{m‘( \Iggsll}slgsn vg\(?({,g!)rszagzrggol, ?1% %@fl@g lfl(zrrcﬁg%%tsﬁ% pygposes.
as el 1&%11{184 h}%ﬂgéglOQSi | fiefhidll PR5TE photod@anhioV ﬂ{&rapgzn using a

pr OVI es a r photodynam C_therapy using
ph@t@@émlt&enswheraﬁrthe vilnprasiemeth eorisisty by dheb ﬁﬁldclahﬁé@S@n%UZerli is a

ba&gﬁ}a@iarbglév ferRREvs WA oA PRI bR AN RE I Hybntion
1e]é%$ ) forf GeahRet 19 PDTERRRH édﬂﬁprlséﬁatﬂﬁﬁlﬁlbteﬁyg to an

conprises adm histering to an individual P
1ndheﬁlaia]am péddeen jeffectivm amounlf ofa hacteiprlderpby b sleyivative of the

deriv e ntion, followed by l[ocal
mYernFlQHfftﬁl ?fﬂ’ﬂﬂé’ Wg’ﬁ‘?f”&n furt her provi des a net hod
for fi-aghesich AlrtHet PR6GASES hNdetBod ¥Or Aughosis eﬁsnumW osing a
wherein the inprovenment consists in that said phota
plm&msmmtlmervvh@em thba;mpéwe@eem ePRTIY I thopd rspihphosBseppitigerels a
i nve tion cor s |
bopgriar e o FEASE O B b agnBeRablying Rl MERe RPimvention

reRRAPH! é%%tl%mfd}l Sib@idsigof tunfits wiiech wompahessmmsteenhgotb an
having a tunor an effective apgount

inbividtvel suspedtest 6phgving adempyan PUestiye apaun 4 & hegriochlorophyl
dquanyee 503 % ng\?e%bﬂﬁ el 2)8 fJadi Yfibi Garddh (?néa@urmg the

€ suspect ar ea, erein a higher
fidrbRERRCeNTR fusfécial afkeal wiverein 8iligher fiiveescenaenindipates tumor
still further provides a nethod for killing cells or

siteaf ecti ous agents conprising bacteria and viruses,

usi nghe RRQLSS B8  Hilth&  probils b 'Yﬁétﬁ&? 'f&nkllh BEIRY Br ﬁﬁ‘édﬂlous

phot n§| izer i's a bacteriochl orophyll derivative
agéhtst BempritgN bacteria %ﬁdAﬁmes;jlusglgt m pﬂlhtcsewp@ct thet lmprovement

Wll;;gr\éﬁgtgz;lg Qp rog(l}sg%qﬁg%eéolsga g)gétgli? ]gﬁle l&%arz%r (gfn the invention.
Ag?%qdfﬁ?, 0 tlﬁ?'aq oklfég ﬁrgghtlcﬁf %ib!t‘é§ to £-rHeth®d dBfl,stedilization of

ve armu cteriochlorophyll derjvative
bidlogidae provietst Bzgn blodko Whichecbniyrises pddingttp said biglagmakproduct,

DESCRI_ PTI THE FlI GJRES Th ff
e g

] 5 the drawi ngs by a bold and underl i ned
foﬁ%?}&e%rg’?ah%aﬁ nfuI | identification is found in the

Li st of Conpounds at the beginning of the Chenical

BiiGh MEs AT THORO B e CHls "L Ur' onat d compound

The different compounds of the invention are represented in the following
description of the drawings by a bold and underlined numeral. Their full identification
is found in the List of Compounds at the beginning of the Chemical Section
hereinafter.

Figs. 1A-1B are graphs showing the phototoxicity of the sulfonated compound
8 on H5V mouse endothelial cells (Fig. 1A) and M2R mouse melanoma cells (Fig.
1B). Cells were incubated with increasing concentrations of 8 for 4 hours, washed and
illuminated (open shapes) or kept in the dark (dark control, closed shapes). Points are

average of triplicates = STD.
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8 on H5V nouse endothelial cells (Fig. 1A) and MR

mouse nel anoma cells (Fig. 1B). Cells were incubated
WORM0h/043302 easi ng concentrations of 8 for 4 houPGT/IL2003/000973

washed and illum nated (op&n shapes) or kept in .the

dark (dark control, closed shapes). Points are

averige 24£28 nieniriptetsbewingTi: phudoRGbity @4 Saeoslfonated compound

e o %x%gg’%%%%%@abfdﬁh@s T g o, SR HRpG RaBigH M e
2322?@1% @f@t‘é%ﬁﬁala{e Wl@l? ﬂcfeaélﬁg @onc?eﬁiraﬁ’d}ﬁ J¥RBnipeus®4 for 4 hours,

anoma cel | s were i ncubated with

washed eaaduﬂgmmtﬁde (npeat shap@) oft k@pﬁp@uﬂi@ dprk ddak gRptrod, closed
washed. and Ilun1n hapes) or kept in the

Shﬂ%ﬁk%PHﬁ§?B@8W?g%P u@18%g%§§gfghgpel) P0|gts ar e

averﬁges & a EfabH'sh@@fn%&he ShRotdRicty F the s@f@iedhcomohdd on

t he ototoxicity of the sul fonated conpound 5 on NPR
M?rﬁuawsnendm edls| §ellx:efptesmwéqaéed+ Vit BRereaging qqmentratlons of

co OGSl 4 TN Haneh SLE | fln T BHAE Br kL 1 e el (dark
cohf8l, Hlanﬁﬁﬁ.ﬁ)r Pbmtscﬁr@m%?e)of thpliditss. are aver age of
triplicates. 10 Fig. Is a graph show

photT'Ugo‘k isca wpbshqmg sﬂeﬂ PhAiRLORIGIE @ﬁﬁ@ﬂ#%wei fomppypd 11 on

|
lelglésgerﬂ ngogﬁac i[ FlllsgﬁJSe{e Wa?ed gﬁﬁ gﬁé{%@%ﬁéﬁ édﬁcergfjartlgns of
dﬁgﬁ)‘ﬂﬁ@ 13 rfer 4 howi] wasted eﬁldllllmhﬁ&)edqmrkle@torl lept frethd atatk (dark
ar k

“control, dianonds) #nts are average of
Coﬁltfpbldiaémr\é@ Pgings arg ay%ra&e HfrtEBhcFFoni ng

grggﬁcgkﬁ EP glt\ﬁ);)ﬁ Shd¥l n%%g%%gkﬁ]ieﬁ& dFo PBHI‘IJ@4 e )€®1bri'u'ée éﬂice

I njection ,
blsadrmoﬁawn@r@nthh@ dtigjdctiong(mg/kg), bod samplee vwete edilscted from

indicated tinmes and Pd was de m ne Each ,t
the esgmesBABSS gtvg}ea 1ca?e tmlg%aﬂqs iFrél was- ete,gpaledGLEfTﬁlb&gne point
K§é§9h§5&&; ;d d| ?Epd 4 in CDI nude mice. Mce

sacr erent tinmes foll ow ng conpound
4 | nFigc 6i showe Galafcbséthgl)lt,loranﬂccﬁdpo@ﬂ 4 imCaht nydesmice. Mice were

sapafjeih ah UTeraelge PR, GaTitan  £7ptig (8 mEReand Pa
{n?e-lht as 'E:éke?xﬂ%ﬁ fsLARGnALERd ‘M%aﬁs CRAPRGHNE pdint ME&sents average

earing mel anona xenografts were intravenously
ofnhxeeanueeli\ﬂTtDl compound 4 (6 ng kg 1) and illum nated
intensit

£
f |o|r | Bigsg Ea]&q&?bll‘zgl Igglgga% ?%ogéaﬂss\g‘% %g&g§1§1%g dNI)ICG bearing
I\/fIZ@{]ﬂlgﬁgo&H Xéﬁbggﬁﬂté \Lv@&l 1ht&é@ﬁgll1§§‘5 injeo%édlﬁlth Iaaltnpmmd% (6 mg kg™)

I nj ected of conp
aid filfrrhinated dfof Gr rrsn rmth \hghh gemitnet 3@/@10@?% |fdlgd squares),

3@; ol 2%—58 ﬁg]%ﬁfé{ UQ%SJ/%MZ ! ﬁ‘ﬁf(? qilfera t@i’an@@% l\ﬁlce that were

recei ved 8
@éd’c&i foﬂl PinOkFY dfg:oni!po(lﬁa W@tféeillluhﬁmmﬁig f@s3 mify with 30J/cm

(n=10, %lflgd circles). Control groups: untreated (n=4, open squares), dark control
received 6 mg kg™ (n=4, open circles) or 9 mg kg (n=5, open triangles) of compound
4, and light control (n=6, open diamonds, 45J/cm2).

Figs. 8a-8h are photographs showing the selective effect of PDT in mice
bearing rat C6 glioma xenografts and treated with compound 4. (a-d) PDT treated
animal; (e-h) untreated animal. () before treatment; (b) 3 hours after PDT and Evans-
Blue (EB) injection; (c) skin flap of the treated area, 24 hours after PDT; (d) axial

slice of the treated tumor 24 hours after PDT; (e) before EB injection; (f) 3 hours after



10

15

20

25

30

4, and light control (n=6, open dianonds, 45J/cn2). 30

Fi gs. 8a-8h are photographs showi ng the sel ective
w@bdoaoss40f PDT in mce bearing rat C6 glioma PCT/IL2003/000973

xenografts and treated with9conpound 4. (a-d) PDT

treated aninmal; (e-h) untreated ani mal. éa) bef ore

EB i§&tioBy(g) skil)flap deumss aﬂaré%B mmnﬂ(m\ma slicg| af hq mEyeated
I nj ecti on;

t t ed, ar, 4 hours
b 35 hpE AR EREB IeRion. dr gy Sk ST R 5
hour s gaf.t idGentel hnd TEMIDSh
after % %odjp bt 8 éﬁ“ﬁ%ﬁ@%‘%ﬁ%gg% 9 n{éas)m o
affenpedtisicnPDTGh askbhit leapoded withueampefund 4 (EBengs) ¥el/ ¢, dose

R B e
re]]’z:rﬁ@é:i eﬂ: b ved WP ELIRNRW r8@HH ark Rbsers@COACAR] 9B). TR shows

eS| ter and TEM 2 hours after occlusive PDT in
hemotlﬁ;hxbof theyred ribabel cellistwitlio ripe ehetiarapillatie herens(vhitecarpows of

RN Y TR e

ISt Qi @batn @pidietiugb SNy ¢BPE ASaimeJ of the
hap[gc?ﬁl%T%ﬁsﬁg\%éﬁ&ihéﬁ% g?lg of tﬂe red bl oog ce?ls

cheiiv¢rpilary eerslothelialc aphla leag ymarliadls pligied edemansifating congsysed

and d| t ed nD 0
o iR 8 A apréiilon BT MR lleH #ERE3ROS: rod

o&&tsbglabntﬁncg@e@ﬁorﬁ;@ ﬁamles;m clerlosartiRRF)end Ghelinl oélls. he 10

chortocapillary endothelial cells are markedly altered

denonstrati ng condensed chromatin (white star on 9C).

Abbrevi ations: ONL: outer nuclear |ayer, ROS: rod

outer segnents, CC. Choriocappilaries, e:
DETAILEPRDESCRIP TEONOORTHE! INiXGENTfIONS DETAI LED

DESCRI PTI ON CF THE | NVENT] ON, The ent i nyent i.orl11 il
pr ovTlgRespresent dnvsmgen B@E nba%t Pf‘ czﬁ‘P?ﬁI’oé’ﬂW‘POC orophy
d (%er ﬁ%//e%tc'o}ﬁfaa 1ﬁ 1@53@ é e}a% SYahrdR! Sl8HAAY ¥hirs&d Bfoups

Thed e, and/ or —aci di c groups

aﬂd|7tﬁrt aa;ﬁ& gmuper thad atre) mgattted/ etb yncgmawggdclgarg@qograupst m; the
physi ol ogi cal pH, excl udi en C

plbatolegisal h Sreie uoelatévsrcila?b@&e o SPRlyLdgrglivasphaving o free
ﬁ@?ﬁ%ﬁﬂ?‘ QP & PRidnl 017,1Andangtracycli

ct'ezt razcyc I C bact eri ochl or %Ephyl | deri vatnl ves daélvm dr%C e

bea;tesrﬁ:rchroatphwﬂt adrivativen debithaefi ngeeatral ErEgHICAOMANG rhﬂYEﬁg a -

RscReCO bRy pistmsitan o ar harOBH L GUR AbuPASidHliRR 15,2

368 bup Eﬁp(ﬁﬁﬁnt 1308 $nethyl 7gr01ib2at cafifofl@e oﬁﬂ@ns’m EtbDydnd 18,
he

group” at he posi t ons and 8. 25
alhhmtahylcgrbldtmatwpﬁybﬂthdgo&;lvams 3/@31 $my be deri ved froma

nat u or s he derivatiyv
oot Vot s St S S s hstdom wpelorgtere
d&‘?\% Labf Mkt RMordAg110RRMdAR @ngsbuads rnesmhlan ac deyitra)lt Mgratom
1I atonms such as di val ent Pd, Pt,

hzmbeaneﬂewmd caneplecedviyl agher metal aipma gerhas, dwq%erg £ B rcé’@l Sn, Ni,

Cu Odl ) anc} E’lV&[E%% %e, Mn and Cr. In preferred embodiments, the metal

atom is absent or it is Pd, Cu, Zn or Mn. In the most preferred embodiment, the
central metal atom is Pd.
In one preferred embodiment, the present invention provides a
bacteriochlorophyll derivative of the formula I or I as defined hereinabove.
According to the invention, “hydrocarbyl” as defined for Rs, R¢, R7 and R’;

means any straight or branched, saturated or unsaturated, acyclic or cyclic, including
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atomis absent or it is Pd, Cu, Zn or M1 In the nost

preferred enbodi nent, the 30 central netal atomis
woeho4hss4one preferred enbodi ment, the present PCWEIRDIZNN0973

provi des a bacteriochloropldyl| derivative of the

formula | or Il as defined hereinabove. According to
ardnkic] Ryd@taron, radivats; of dr2y barbes athehs, meefefably BB tR620, Fmore

Prelf"?¥§§lﬁ’l}r7 té’tné gr?ossslg{]%qr?tgy 2 39%1(}(%{ @8&%2@%‘3@{4@&%@1 ?rtla%/q)e an alkyl
raﬁ&%%r@fé?%ﬁf of q:TA( &41’3&93(09@09%3meﬂ1@1 adtRyIBbiopyl, butyl, or alkenyl,

rocar radi cal s car bon at ons, pr ef er abl

alk(yﬁyll c?doﬂﬁyl Ayl euc}pasafmnﬁlmlyanlarakkyb groy §pclp ag;b@(ng oy & the

t Th

posige 0 2 S8R SRS RACHEEY CRY ahE 8y Upogs oo

gex%hg?g% Ef O?Z’Baduﬂéthyll—z 6%taaiehsz1r)ylor FyINYDR,6,10,14-tetramethyl-
oa

aryl such as phenyl or "an aral kyl group
hexadeb—léserbmwzm or at the 5 position 17 it is a

TS IS el S o

m&@ Yl@békoa&@m@ sﬂc@l a0t ShﬁcﬂﬁﬁNH{ land/oevaelec motelebocytlic rmg, e.g.
). The hydrocar bon chain of R5, R6., R7 and/or

phmny;l apt hgwmqyyh(t dmgal pZoREidyl metckeh el st SW@O@H&‘?t the
hya{qqarbyg glaln i%lt?}ﬂ% rg)nn dcgrofnogene?%%%%rggg lralﬁcé Cl‘?e{s bé)cdﬁl érﬁi group as

reﬁﬁén@éﬂ' by ﬁfpbl@gdoﬁ‘?ethﬂ/len@hﬁoe ras e rof it to IIOI‘uaerchtmnﬁa rpisferably
chain contains one or nore 0 atons and has a OH end
pegtaokyethgenaghysobsent ed by an ol i gooxyet hyI enegl ycol

pent By PRy A A Be i@ ShgRldeg by one or more

fubl@idhDERess, kyth as0st CHOL &, BH,ANHE,,0e ONbhe COLH], COSH SOsH,
functional groups, such as d, CHO OH SH NH2,

PE@IYHE, byGORkati@Shages igroup- suzh ROEIQO 0 £OSY, %Dnecgaﬁ%eilyone
charged group such as COO , S03, or P03

prefeatd rmdzbdan@ﬁdthq:eﬁmctmmb gfmﬂp&%l Qr%h &Q}&alfosf%sﬁ%o

S8H, PO3H2, ,.COO0, o PO32 i .
C@Sn&an@aIPQ:}r d%ﬁn ellchf%@?n lgé(fué’r %Bloémgqr?ﬁarﬁ@(’d{%?ts the
- hydr ocar byl S 2 or carb n_ato
h}g’#@ﬁ@ﬁbﬂg@%gt"éécﬁ R gl e G5’ p0s”, o,
ref%r agi}y . In strII afurther enbodi nent, R5,
Mgl Preger i§.07 rray be substituted by nmore than one OH
and Hpﬁtﬂpa%hh{erl\&iago@tr@a@smrme Rayortie’; ey beesibdtieta by more
nonoacchari de, gl ucosam ne, I n an

themboclfEped oRtsnalts NHetRo T b e rmadied) Hmengtechiide

e.g., gﬁlcosamﬁé.

In another embodiment, Rs, R¢, Ry or R’; may be the residue of an amino acid,
a peptide or a protein. In one preferred embodiment, Rs at any of the positions, but
preferably at position 17, is the residue of an amino acid, a peptide or a protein. The
amino acid, peptide or protein may be the source of the negatively charged group if
they contain a free terminal carboxyl group and/or a residue of an amino acid
containing a non-terminal free carboxylic group, e.g. aspartic or glutamic acid.

In one embodiment, Rs, Rg, Ry or R’;is the residue of an amino acid or peptide
(oligopeptide or polypeptide) containing a hydroxy group, such as serine, threonine
and tyrosine, or peptides containing them, or a derivative of said amino acid or

peptide selected from esters such as alkyl, preferably methyl, esters, and N-protected
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25 a peptide or a protein. In one preferred
enbodi nent, R5 at any of the positions, but
wee@hesabl y at position 173, is the residue of PERII2003100973
acid, a peptide or a proteiln. The am no acid, peptide
or protein may be the source of the negatively charged

de@BNBs | {vheteey oM girateatifyr egrotpr s néir caxaivpley | tegrioifyoxy,
and/or a residue of .an ami no acid, containi ng 8 derivative
camobepeRTOR ATy e 54 DR Bigh B0 G5 o FERAFS oF Igp
| ut apj [ -1 ' : i 496 éup.
incfeotif 36 e COR B EBCH| Ry o b ey Ry Ry
Exb@bled0BEPtidie adiin@ohyipeerideives ont aseniney methyldrasiey, N-tert-
group, such as serine, threonine and tyrosine, or
bupydguycarbenyowtiae.niNrig i Heme @FHHT R CIRE ‘E‘%S%’S ‘B?tﬂg'a‘r‘sge“ and N-
1.N0_aci r ti eghe ESIREP SUdHtiAS is N-
te&ﬁﬁ“i&’%ﬂ%ﬁ%& errnggﬁlg %rsg%h;‘?l Id ‘éét g?%l?ﬁg]nd N- pr ot e%peld V\B
cafd04iA04p463] RETHd hRA03/Ga09T1B of ithemeptepared \assdanpialed; . the
the N-protecti nS%tS%OUp is for example tert-butyl oxy,
ab@‘éﬂ"@@%‘é?@éﬁp‘eﬁ tyl, and said hydroxyl ated am no
f‘ﬁi ‘i%tﬁ&%h@&i EndRE IRaR] MRY/ortHYe [saRE rdsiiub iof ke dmi acid or
e

[
group o theg’B 1 derivative through its_ .
pebiidy @¥go o pollypeptidepliptedso of Oueup trsugh aagimde bond (Y is NH).

derivatjves ar erin t hyl fer,, Ntert } .
but YRS ERELER pdimisPt s Ry 7r‘?rte§|7Jssg’uﬁirﬁéelg‘%?e?ﬁ?/|"e%§?e§%ffc of

k-Gl 4§ ik ah® potéibg, oxdict yreosienplified by,
tlstrsr%etrﬁ%m@sltg%%@églgg&an 032%1 e of guch a peptide is N

but avbidhited tx rospond peptidess forresamyple, mplanocytgisfinglating digymones,
repared as descyr.i bed i.n the bove- ti 1
o LRI 58 B S el RS P LARFS tpies

s ' | ARl ARe@B @ 186 —COOgBEpiate dstdr) thivester
T%erpeﬁ’g?%%g fto?éégfpﬂfyilﬁalerg&?o ?C%} gr oup tibggrroglph an ani de .
orbamide (b¥nd,sorNHmay benlimketluria b esterbo aintdsrpondrg anpgnd fppctional

or R 7 i he r.esi du f el |l -specifi
eroia otige b riprp el Bk T8 bR i N

pr ot gL NRecrili G tAS abeeBhtidre dIPY584382f byadonjugatioredf Behl
to, ‘hornone peptides, for exanpl

e, . . .
witk diffimeyttamise aoids,ani dgrthes conjrgasion of the Bghlnagpino agig conjugates
anti bodi es, e. I mmunogl obul i DY . SRECH fi C1:
oSS SR A AR 200 PSSP s, o
] th&tdgﬂ—s&)@ciﬁb oafd0, Griable site-diradte®phetosenitizers ateesbtained.
m de

ond, or I't may be |inked via an ester or anide
bond 1k @n@BmBedinfett) ¢iie wopatively cloewgedogrounp €081 ; COS , SO;, or PO3

hyd byl radical selected. from.OH,

Rl ShadSh s SRR, M B,
' 0% i ' ' | d5,andE R, |

of BB T8 Rl oF Stbstfie o cafb thaBT o Ry (e & o In

bt Shb RLERN AR COOBMADSIRCCOUS, £id/HCOS agrovess derived from

ereof, or tunor-specific antibodies, or any other _
RS eMt’ 280 %G Helry OHORBIS, ORI bedRe", sbdpeetilietyg diegdvhen a carboxylic
photosensi tizers are obtajned. - 2- In one enhodi ment ..
ot Hgoerelptyliv edrgure RELReEbaY i CuBipcaresglale gpien 1pPrga’ & the
position 13!, 15! (m is 0), 15* (m is 1), and/or 17°.
The cation Rg" may be a monovalent or divalent cation derived from an

alkaline or alkaline earth metal such as K', Na', Li', NH,", Ca’, more preferably K"

2-

or Rg*is a cation derived from an amine.
In one preferred embodiment, the bacteriochlorophyll derivative of the

invention has the formula I Wherein:. .
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according to the invention originates fromthe
functional group COCH, COSH, SO3H, or PQG3H2,

wo e@potddrel y, of substituted hydrocarbyl chai PGT/Tf20036000973
R6, R7 and/or R 7. In 25 andther enbodi nent, the COOCH,
COSH, COO, and/or COS group is derived from R1l, R2,
and l\lR‘ﬂeﬂ@@deﬁgcﬁ}dlmPﬁH OR8+ or S R8+, respectively,

car Bty ML B0 e BIRACH R GRCERe 1 SR R
posu{ ?&eﬁ%&g Al (mis 0), 152 (mis 1), and/or 173.
The “dat i on * may be a nonoval ent or dival ent cation

der iRgdsl-CEORGIA;; 30 al kal i ne or al kaline earth netal

such KK, Na+, AP ef epably K+;
or F?83+ISS| amgneV{eng ﬁatH)élr%“g‘éas ]%?’};ﬂ nﬂ eﬁﬁﬁ aﬁ{ln o%e
prefxﬁ% 6 ot %@f?%n{“?% 10,I7r6reRdGE £6¢ 9Chl or ophyl |

derivative i nventi on "has the formul a |
wher&icordiMDi2hixerodEhaentPaTthe mmpem@owfgﬁvgnulﬂi Ry\js preferably

t Pd;.Ri SC3- RB
o £l B LT r i WIREC L) P Re) 2: - R T
met NXahotiRR %r@feﬁ@d | ento@riméd; HShacREioch®raphytindurkatind of the

cation such as K+, Na+, Li+ NH4+ and n is an
1nw1tte>gé1asﬂled“mmulaélwberelm ef er abl y 2 or 3. Accordi ng to

t hi rrbodl lal, RLis

pr ef Sl?fle?nt%i%’rddv ent%l%l- F%%p%&%gagﬁ{%er einnis 3
and &8 IGRKT _szpﬁd}mz)@ggg ReT, -N[—EG(H-EQ),@@%)TR@C}I NHH@CHi),hEO3
bacteriochloro derivative of the I on _has

(Rsh qurﬁﬁa&sazvhqrelm%m@ns VR g dsrif §hezﬁ5%t}?\9 PR gpnipgyacid, a
Cﬁ or Zntor trivalent Mi; RL is -O R84+,

Pepide PP S3RE+, - NH- ( CH2) " 000- R8+; - NH- ( CH2), POB2-
(R8 R) 34s; CRCs Yalkbxyvmakkei a5 Yhetkox, ﬁmﬂfy Nptopoxiy, Rbutoxy, more
the residue of an amno acid, a 15 peptide or a

pfesetdy meflRAyi s C1- 06 al koxy such as methoxy, ethoxy,

pr op xy ngub?gg_’ n@m%@%kgﬂﬂ@ﬂ&m (@%SCOO Rg';

cﬁ&i—N (CHZ)’ZIOPO!;‘E(R& 0 CHEH-PHIZH RSSOy R 5 OFH- (ﬂﬁzln@QQnRs ; Or
S03- R8+ ;- NH (CH2) -C00 R8+ or -NH-(CH2)"POB2 (R8
NE-(CHRs-RQ R8s &) " S03 RB © - NH- (CH2)p COO- RS -
- Nt ééqézwféﬁﬁ sbr*aRQ* NH—(Bﬁ%‘)nJ@)@ NP”M(@H&)&E%F QRs ) ;
such nore prefera Iy
Rg'is amonovalent catlon such as K", Na', Li", NHy ', more preferably K';

m is 1, and n is an integer from 1 to 10, preferably 2 or 3.

In a more preferred embodiment of the invention, the bacteriochlorophyll
derivative has the formula II and M is Pd.

In another more preferred embodiment, the invention relates to a
bacteriochlorophyll derivative of the formula II wherein:

M is Pd;

R, is -0 Rg", ~NH-(CH,);-SO5™ Rg', or Y-Rs wherein Y is O, S or -NH and Rs
is the residue of a protein, preferably immunoglobulin;

R, is C;-C¢ alkoxy such as methoxy, ethoxy, propoxy, butoxy, more
preferably methoxy;

R; is -C(=0)-CHj, -CH=N-(CH;),-SO5" Rg" ; or —CH-NH-(CHz);-SO5° Rg";

Ry is-NH-(CHp),-SO5™ Rg" ; NH-(CHy),-COO" Rg* ; NH-(CHy)x-POs™ Rs )2 ;

Rg'is a monovalent cation such as K¥, Na", Li*, NH;", more preferably K;
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mis 1, and nis an integer from1l to 10, preferably 2
or 3. 25 In a nore preferred enbodi nent of the
WO pwentidon, the bacteriochl orophyll derivati VRCTTHR003190973
formula Il and Mis Pd. In 1&nother nore preferred
enbodi nent, the invention relates to a
bactaad nohl, exdphy? br Blenorepréfomblyf2.t he formula 11

\(I)vp e%m'\fgé gf A chtpgoq?&orgpslaﬂpdqqq;gﬁ% H%éle in en;ciﬁlgﬁéviﬁg Hrsole
neg%@ég“ gl?a%%ec?gr%ﬁlgt(@as & tp%El%iBﬁbﬂWm' 1P EaE O BY the) coltBours of

Xy~su hoxy, ethoxy, propoxy, butoxy,
Fomuk I 1@d€rﬁff&d abthe Ivrﬂidf(ﬁqmpomﬁds kerei@pftad)as @pmpour(gw_

|N:c,( %12 03 ngtﬁgq_&lorﬂggalbﬁfslggngé} %%f 1'?1§Ie1’1‘uon3 %a%’ig two
negni{'x&%k@d%%&o%éups( B%)o%ﬁmns R84nH g7 Qnﬂﬁﬂ@ﬂ@ o@ﬁipoﬁﬁds ohFormula

H4+, nore prefer mkilgly
I awmﬁe@uma@ ReToA campemtsd@mmf@s ag aempeysls 4, _aﬁd_ﬂv 115 12,

nore pref y
1353k & dEri B RyTFRED e R e, et e joyontion i
CO‘?ﬂSp% &4. Negatively charged group (S03-) at position 17
represented by the conpound of Fornula I

i denExémplgs |orﬁ hah@npplslprqphytdmetmfé ofethe inygntion haying three

nSBRPR ik G R R RO e o

I1GhatRE B MePSistbof [Euphpduds hk&nﬁﬁﬂdr by donqioudds thmd 16. The
conmpounds of Fornula 11 identified. in the ths)é g)%l
coBumiod A3 s enenagativady chargedgioyn Abrositions]3 gnd & COPH group as

pagg%gﬁrpao%:*ﬁ {nﬁgecu nat 0@1?1%}1 PP, ein%rﬁlg %fggg&&’d i@rl‘ltas oh@ Qivalent

|on i's nmpoun Exanpl es
néﬁatl@él? tRirb&C 0P @p;bbsitlondﬁr andau@@@ @bup hteposrtmnlﬁr" on

havi ng three ati vel char ged ti
5. Bresenmupomning! 08 é1eREoR GHRARTEOTEL IPLP RIS, by the Tethods
entifie
as Lg%% dr; g(‘dlefr]le dl %anTEoP{he?g%ﬂ%S%gﬂl%ﬁbﬁg‘?ogﬁﬁg ®herdt Rs is the

re@i@ﬁatdf\aﬁl b aercge thegtidel pr protpias tlte mnthmas dostrihed @OTke above-
roup as t.he protein nol ecu

mgq@onegr‘@) pg%ﬁégg%gﬁlgar the catalyiic go p ¢ neﬁs%hoci can be used
ag! glgo%ﬂ IS¢tnGhangsd 11%%%5}:#&1 WARithe @idcduBbiic eacidsCurine and

group a position e conpounds of the invention
heaotabengr epar ed, for exanple, by the nmethods as

IR R G R T T
CER L OPIEL S R8T DL psOIR, i
nabedlgitication molén$ and aris rgp Hod comlgmsege(l)ur@@@:lng the corresponding
M-bacteriopheophorbide of formula I wherein R; is OH with an aminosulfonic acid of
the formula HN-(CH»)s-SOsH in a Rs'-buffer; and (ii) isolating the desired
compound of formula IL.

For preparation of the compound 4, the method comprises reacting Pd-
bacteriopheophorbide a 3 with taurine of the formula HoN-(CH),-SO3H in a K" -
buffer, and isolating the desired compound.

For preparation of the compound 3, the method comprises reacting

bacteriopheophorbide a 2 with taurine of the formula HoN-(CHz).-SO3H in a K'-

buffer, and isolating the desired compound.
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20 as shown in Schene 1 for the reaction with the

am nosul fonic acids taurine and honotaurine. Thus, a
woreaohods4dDr t he preparation of conpounds of f opemiiz2003/000973

wherein Rl is - 0- R8+; R2s -OCH3; R3 is acetyl; R4

is agroup NH(CH2),|-SC3-R8+ ; R8+ is a nonoval ent

cat iFgh prephratién bf aidCon dngl Zn bmnﬂz@tmds d@p il sthe:mé¢thypd comprises

i e S RO, 28 n A e RS BARR RIS with
co@f}' d?c%{a)te the f‘rlgr @é{a?% F@g‘g&@?@g w?l%"fbﬂ" éﬁep%?atroﬁuﬁf &h¢ Mn

iSofati ng conpound of formula
cotnbourfddl2, iiseffonalf nlmmntral inetat Mnpgomds dé}rrlt:cﬂ] outrhst tnengmetalation

o 5 S AR R SRR )

chf?.) fdger and isol ati ng t he desired corrpound For
preparati on of the conmpound 5, the nethod cog&)@! ses
r eact imeghodofec ter prepiretipn of bpmipownds ofjiformula gk egff Ry fe-O”

R > e CRmpoarR v Sodap sy B sRbockr s °
mtﬁ?vgﬁﬁt ﬁcﬁgﬁaﬁ’lqg omddf isth® 18] conghriddy: ¢ rgoting thelddrredfdonding

conprises di rect insertion of the ceptra|
MrhabmhophbophorZrdealf dornbyja | ehereimB: isHeH G@ngngcqp?whc acid

o P BRSPS WL e

cof Sul®ht fophupatal M atomis carr| ed out by
ansrretal ation 5 by first reactlng the conpound 5
WI t Flheagior praparéionos therepninesind it he mgtbetheogpprises reacting Pd-

batinphooho Difrer Sivid-ajabinS gR R A PR 8l -
btﬂfe?t%hqso'ﬁﬁﬂgsth@d&‘i@&! EomN)‘hI{dCI‘Q) - COO' R8+ R8+ is a

rTDnova ent cation; In 1S and nis 1to
CoerAlmahod far)the preparatign (o @ompmiﬁmfrf@rrﬁglaﬂl) wherein Ry is -O’

e,

m%a(e@t@ﬁtl&lo @id Nagd K841 kofidecomprigts: (i) Iréactlﬁg ltleet Earepsporeding

desired corrpound of forrmula Il. Thus

prepar .
Mebactdri-horpisid B o et e Sticutth Bk nppisgbhonic

o o e, SRR A A TR B 3, 4 S A e (8B the desired

cdrSJutl iof Gorbiuéa Mesi red conpound. A net hod for the
preparati on of conpounds of fornul a ll erein

-o" T]Rgg-forﬂaepagatloqg.ﬁs e fempaung s ;119, methgr pgmgrlbe's 6Eﬁf%ing Pd-
oSESERAE £, Bk amppglant 20 b monu

HEQH(CEBREVLHGN a K* -buffer, and isolating the desired compound.

For the preparation of compounds having the same negatively charged groups
at positions 13 and 17, the corresponding M-bacteriopheophorbide can be reacted
with an excess of the reagent such as aminosulfonic, aminocarboxylic or
aminophosphonic acid as described above, and isolation of the desired 13,17-
disubstituted derivative of formula II, or a different route can be followed as depicted
in Scheme 1 herein and described below.

Thus, a method for the preparation of compounds of formula II wherein Ry
and R4 are each a group —NH—(CHz)n-SOg'Rg+; R, is -OCHjs; Rj is acetyl; Rgtis a
monovalent cation; m is 1 and n is 1 to 10, comprises: (i) coupling the corresponding

M-bacteriopheophorbide of formula I wherein R; is OH with N-hydroxy-
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M bact eri o- pheophorbi de of formula | wherein R is CH
W th an am nophosphonic 20 acid of the fornul a
WORMNHOCHD) "PO3BH2 in a R8-buffer; and (ii) i soleCT/IRoe3n®o973
desired conpound of formulid I1. Thus, for preparation
of the conpound 15, the nethod conprises reacting Pd-
sulﬁ%ﬁ&@ﬁlhﬁlﬂ@ eqfooNHiSYe the Prestide of 1-ethyl-3-(3-dimethylaminopropyl)-
-am no ropanephosphonl cC ac he f.or.mul
carbadity (EDBORND) RanRkieD frume MR euPaEe R e 17N

hy%r }'sruﬁ% tm% QR step %vn!}_'loin] éx@@sh sRIFER %frﬁﬁdsﬁlfoﬂﬁ abid I ehedsmula

€ sane negative arged groups at
H2 H2I)19863H 3n arRy -buffet, hlmsooht:nmslgomnm@und of formula I having a
act eri opheophor bi de can

d h
Soléfnegﬁé’ebé‘éhj’é%ﬁd &ra%a%’sﬁwpr}? (rif ge%%’tgng %‘yhgli 1%8@‘2& 50X @S&"CSS

_ 0 - | @\¢empainet ff 1
o P ATHESLRAN CoRR 8 g B fmdovmpead o ol

I.derivative of fornula Il, or a different route can be
foll owed as de d, 30 in e ere
des &1°F K PEER n-&L}ge Cgmﬁﬁ‘(“f%g ﬂ%r reta%c p{rse%ar%} ot With an

ex&%ge? Hﬂﬂﬁt@%_&% of ti &'@rrﬂulat Hggf(legg)?%gﬁe}pn (I:?IB R|4$ a;i . te ach a

8+ Whera tlrmnmmloeldfonocat agd: is n repaceda y nam@oga%gxsﬂ{y or

ses upling the co
horRr i, et A BT PR Miar diospagnale, degjyetives
l?tP by hydroxy WO 2004/ 045492 PCT/11L2003/000973 15
osuccininm de (sulfo NHS)in the presence of

1 etThel ccBaycBnds abtheyinvantionprlepyafsrred Berpgiomatiags derey form
« react i n ultin
Pt SRR G 6T U B g i Pl e e
q?&é&%r so\Mtldhs aﬁiﬂ? X6 @88ed kurddttaars. o uk fembodlrnmtd fopfthe ipeeferred
ormul a N-(CH2)n SGBH i n_a R8x- buf f E h
suiﬂonacdrﬁ’d@céﬂ @@mp@mﬁldb @}SOfb&dMHﬂautlonr?él@upg‘@“aa igfigs are shown

an:aeg b\ég 1%?{? - Ef %gmg (P{;fﬂ% ﬁ-ﬁa%‘ﬁg ;c(ﬁggcgfger]tiéfrivﬁﬂr{lés)of the invention

regl%hjr (11@51!3& @@Mtlgﬁ fanf&"or btivaé@'r shaandinies oTlztréfore they are good
esired conpound o Il t

scofitieere foonponRtEase iy bapiergent of MR FalbliE Hlpsbias and
AR BRIRURORE xRhods KPR SndtabNnbie?) dnibirhtc the

€ am nosultonic acid is replaced by
schdtiine el fthd pigatent amibedphos pisoniatiradibd, suggested protocol with

correspondi ng car boxyl n hosphona derivati NE
suifoaaighba M L SR Stingbe Hict RN SI76 £ Eieo e B e Bround
L& t &1 be used f
of &’eﬁegﬁfeggg?e% ﬁ%:(?e n?mﬁ pgﬁ?w@e ttgégg]ecov\ngoglfrmd;ol ubel3 Ielse >
uﬁmﬂ aks Wellcisagde-related maaq]aedwnsltathm aarhethey igsuesabagraalities that

surfactants. In one enbodi ment, for the preferred
denend oR AeRYASPY 210 ko opound 4 al so bi odi stribution and

phar gREOKILNGIdifs &pBetS MWMBresent invention provides a pharmaceutical
composition comprising a bacteriochlorophyll derivative of the invention and a
pharmaceutically acceptable carrier.

In a preferred embodiment, the pharmaceutical composition comprises a
bacteriochlorophyll derivative of formula I or IT herein, more preferably a sulfonated
derivative of formula II, most preferably the compound 4.

The anionic bacteriochlorophyll derivatives of the present invention are
formulated into final pharmaceutical compositions for administration to the patient or

applied to an in vitro target using techniques well-known in the art, for example, as
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and, based thereon, it is assuned that this and the

ot her derivatives of the invention remain in the
w@eoosksabvi on, and for a very short tinme. Ther ePCI/E200880p0973

are good sensitizers for vascul ar-targeting PDT.

Treatnment of MR nel anotic nel anoma and 20 HT-29 human
suifhffeCar RémnbFeonk e RhgrattsichinSeiewes,sHaoin Phiglishing, Co., Easton,

Pope. {39y SSRU/THE LFEPONIOTS oD A BPETREd| SOpcelys in
pa,ff% a?{;'}?hﬁ%tfgf 519&518% ugﬁc{l&,gg:gﬁ d the short clearance

rou of their selective
ef f atik aﬁfbnidchlﬁlwmtpouﬁd&:uﬂ m unmntmm baee Hmilpoapiipsl abgerption
be used for _tunpr. as we e-rel at ed
ond ohbinehston Shamarop e o he eaaeeta s wor gl ofle BN el hgefore,
on?%f%@ﬂﬂlégﬁlt{%ﬁq}{@?r‘éé‘tle&*ﬁés%@t t'hQ}n are ERPSoted 1 BYWITiCieft pioRRiyhamic
invention provides a pharnmaceutica
agemsrp'ﬁlseyt tan thasnbe usifnlgan phetosessitizers| asr therapevtic and diagnostic

deriyvative of. the inven ceu I
agmefﬁ% S0t RErme Plsogar BB BRO SR neng e dthited to
%%z?t@ ahrafi0 'EBI%%' HiAANCHIRt] 868, lan 3&ophagus and bladder
act eri orophyl | derivative of formula | or
cahmrae amd other éaopn@teeseabtlye AnsQrsf Bnwek @s fareﬁrp%xenwf gge-related

a ll,. nost, pr rabl.y the
magleb e gensiition, Fisk R SHERRSHS. bl AFPELAN hoteid samples and
11\}1 GRhLOR \@él?kn(f\ﬁ{ Muthébhedf PDranfioted phbteseamitazat ap;ﬂlbatlons
ositions for admnistration to the patient or
applT@d new water-sohibler Behladesévatives 9 the cRNerjipgsare useful, for
nown .j.n the X /
cXporl, (396550 5okt LG OB FoncRRal' 2006 4RA%Rn by

iR ARGRUE GRlyiaC beRE eSve Meinlk lEgHDI cbfshpp‘lgp@:be wiabngth, It is
Penna., |atest edition. The conposi t| 0 be
bedignadhthet @heeqneggjg 10é mhg‘@pq:ty/atlplﬁ is gapsfere ‘gﬂ, genous oxygen to
L on € Rhch
60618%1%6{1 oS e (ﬁ@ ?I?iven? ?gogﬁ%gf\e gasde%/r?)fy%ﬁ %Qéle@ (ROBY Bheh as
supbRRIdRt el hy&roryidradivalsoprchi awl carsilersxl r bs résponsiblet for the

fespective non-anioni c_Bchls and, ther
cxwsruiaRhil wdﬁltxonethpr@gfogauw%ds@émsm e Bfts SSERps, gvhich
At Qed&n & d p‘f §r otRGEES to WHRH tiABCchIeEvaBre is
BURYate osenS|

as p tizers as therapeutic and
adhhiagwesd.i ¢ agents, for exanple for treatnent of

sever al cancer types sych as ut not. limted L .
mel aBwaples i sindicationsy 4 ﬂ’r“( ihalt A0 By &sated with the

oo lo i %@Qﬁ‘@éé%f@ﬁ@pkk&@ i8enh, 01665 Gest10 @ Bfmor

ive tunors, as wel as for treatnment of
nme il edlat mdmmmdmom@@mf@aa@mmm blagdivéssels kee §-ggUS Patent

ells, viruses, _ fun cteria.i
o diony 76 aeilalydierd Rerbi e ior Rt dpf R R pered POT
b@ctapger of? % ﬁf‘ﬁ’l‘a fe%éftmﬁﬂﬁ'th& i @itfon i{debmwse they are taken-up
er-so e Bc derivatives of the invention are

otﬂ?efnummaﬂprby emawplcelatmgl tigwnes | ek i asgslie A amppcde.c Epyss these
cgrilpc%n S engb e re&%ve%x?rgéjnesﬁe&eg ?ﬁb"s? Cg'éhé%gtl&y limited to the interior

vessels upon excitation and, thereby, cause selective response of abnormal vessels

such as those present in tumors and age-related macular degeneration. In addition, the
bacteriochlorophyll derivatives are useful for selective destruction in treatment of
topical conditions such as acne, athlete’s foot, warts, papilloma, and psoriasis, for
treatment of benign prostate hypertrophy and for sterilization of biological products

such as blood for transfusion, by destruction of infectious agents.
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15 irradiation either in vivo or ex vivo using |ight

of appropriate wavelength. It is believed that the
wep@rgys4ef photoactivation is transferred to ePdDyenau®0973

oxygen to convert it to silglet oxygen, and/or other

reactive oxygen species (ROS) such as superoxide and

hy driheyphatmasiendts condpositions ef the imiedtiorwill detadministered to the

responsi bl.e for the cytptox] effect. In addition,..
potine! PN oteaed Piecedies e O TP B emonih BEake e, et
de?i%tfi\le%}ftﬁ%ﬁeﬁﬁo@fbea%gﬁnm@te{éa% bih Zh G dLAIITR hSeDindothb esute of
sites to I ch the Bchl

derivative is admnistered.
adméaizphtes will boeltatdishahaccondingin thhexpietienge accumulategawitp ather

treated wt e Dbacteriogchl orophyll derivativ
Dkl 1 S G R VAP GrT e b b S e used
asté[cﬁ%J ﬁl\%ll‘&ﬁéfﬁ,l e donaRios, &Pothe IkERPOLHnR, @ bedtraded®hé Brage of
bl'ood vessels (see, e.g., US Patent 25 No. 4,512,762),
thPadisdasy| apel gnd hbathe cdmgticmt pfydhe pntéentupad ihe jydgement of the

vascul ar-tar.get e DT .because.of thei 1 .
SR, P PR ok ootes R O EG bast G"Z%f?]“eﬂé%ﬁlg IT of about

2086 SAg URPDAY Yol Niveihl. Y Dhe RieTotblec whiates g ddmsinisestion are
such as skin and nuscle. Thus, these_ conpounds enabl

intrewenpily or ditgefeimjespioniinte thraslid gemer af it agyaens splufign of the
the interi I ' i O d .

actis omogimE oS RE smeBOgp Sk icefc Al e AGHE Mmers and

adiBtive8 0@ tOpieseRtatrhéht bOSEA Surdete waissuiteblat@dcaiaombaditions.

degeneration. In additjion, the  bacteriochl|orophyll
der i Thei verelensht \efefripdising Sahtedy pyefedl Ph%%% itpptch  the
treat ment of topi L itabl
migiigt cortgnee ol BERHNHI R ARG, The sutable
whid@lghie fir By dfahé gompoasls atbe rdudile iberdefmnimeddirérorits absorption
sterilization of biological products such as bl ood
sgegrumy ansf usi on, by destruction of infectious agents.
WO Zﬂloaf'c{dgrd'o?#t%%n Fv’%/ dsE,zt(RQ %fn%gﬁqg&% dgﬂvﬁﬂ%s of the invention can be
phar Meteut cal conpositions of the invention will be
uRdrh theStreitmentt of thiterialp#t viewtto byl bararfdlaviduses or indientioys agents,
used in PDT. The anount of, the anjoni.c.Bchl
sugbras PR DAHER 'O P Eohop i bIRgfk TRty g Sy future
h 15%‘%‘? | jen tB&" SUlR BfventisHTand Strhdible@Nto effect
trvvl SY%Igld%létHaebF%ﬁgaﬁacgor ding to thgnexperi ence
stafilizmiohat ed wi th ot her 5 porphyrins used in PDT, and
wi |l _vary depending on the choice of the deriwvative .
sed THGSCartgapen; A BaIEH: , & EnchaBRAT GHoVE, foigmheor their
dingves, ahtiRfies, ggptﬁfes a8 BirRdpediial 5t Ba8rgef cellsiteceptors, and of
I sease, age and 'health conditions of the patient, and |
célheutjientyeerertyrasinet trethe ghopd inediety is meantfiol increserihieih retention in

| ower than currently used_.dosage, .of Ph in f
bR 3658 Hro PR ol fe S clng’ Aok el deptn of
péﬁéﬁtaﬁ%,Q{'hi&q{E’eﬁin%ttﬁ@ﬁ%i@ﬁlt}%ﬁhé—ﬁatufaﬂ EAY@NORSplacertkint &€ the Mg

Injection into the solid tunor of the agueous sol ution
bpfotlien enetals is means dorpptimiredbapitinsihandmeiabalS siability of the Behl

har maceutical | v accept ahl . ars. ddi i j
BRSSO S B g 0
pb iR fof REW aRighbsiRrocedures.

Tumor-specific antibodies and peptides that have high affinity to
neoendothelial cells will preferentially target the Bchl moieties to the tumor or treated
site, while hormones and cell nutrients may also be taken up by the normal non-

transformed counterparts. However, the cells selected as targets to hormones and cell

nutrients, such as melanocytes and neoendothelial cells are scattered among other
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The wavel enght of irradiating light is preferably
chosen to match the maxi num absorbance of the
whamiesiserhl or ophyl | phot osensitizer. The sui ted@l/E.2003500973

wavel ength for any of the cd8npounds can readily be
determned fromits absorption spectrum In addition,
cellsOurider Mbveal dsiditibseandrivioemi tcanBfrinined entb waelignenf ceils.tohuster into

' ti b d in the treatnent of..paterial
solich tpmatpe A aerilt s fpeienpran of B8 PRy sefriidR R 08 vigeular
anc?/ﬁlc hceﬂtcilta.t1 ax{)o'ﬁﬁé!rtnkﬁ% Qi fhe ﬁﬁ[iéﬁdﬁﬁ”ﬁisﬁe B! egskcridd tdlinadase

pl'asma to be ‘used

["for future 20 transfusion can be
drdniarhibg relative @ B boncefitratton inrfhemoimal tiasde.i Whegicghlearetgore

_effect sterilizati.on. .The ' tiaon of pratei
disperged, gsgrpRgnARDL ﬁ)fftge(:}’@&géég%?ﬂrh gtrer leajgrs?t%.a tﬁ@sé gr’lables
efBQARL! FighP 89§e§,dl%gve¥ F}% thé Beme@AE tiredrld ¥f the doamgktissue,
ce of ce

I's receptors, an Il nutrrents, e.g. . .
thisyredsiimethetneed e setidllymuelbtsfines irvadigtion. olly qg{%p% daving very
their retentipon in 25t and.tr ' :
stphE FgEPHGoLHEC PUTAGReHY ot S0 o ob &L 88 fidEenpe lapeling of

th@ﬁﬂﬁﬁ%ﬁé@&otﬂ%}ith%eﬂ'é?epi ng the ubiquity of the natural

system Replacenent of the My by other netals is

meadt dre wpsti priefeared rembasimeniselc thenpresast ABnien. the target for
st abi | i, of the Bchl, npi ' ' .

BB YRR S i s o Bplfdt BB SYSEE Barieutarly

blér&p ve@eﬁ%ﬂa?dpﬁd Xulﬁ_&g sérmNagé-e%me@tm@umromdmrﬁﬁon, Bﬂ}e to the
unor-speci fic antjpodi es and pepti des t ve hjg
inkdréntndifiprance ofesasiivitiet aprmeal| fud @Jgjlll?mﬁr gl%‘?cg ﬁ’FFSﬁH §> the
t ar get e Bch e .0 the tunor or treated
Suggffsge%%f%(’% c@bsn%%%lé@égn réclfe?z'll nutrients may also be
t akerheumvetidnhurtief felhteRan-a inethodf aff phedodymamie thesaptys which

However, the cells selected as targets_to. hornones .an
copitises AOMITIEAES & dBHIGSIdel ARG 48 SiPilve amoutl of & Ben

d =1RE : i ther WO
A SRS B BB DB AR L e nor ma
condintdnensntadimahethe PRI skthoded thainyention ignaed fog drepignent of
CAERR OGRS ST dp GuEhent G itp g deppgencer o
th?%%é@%ggf 'gg%éét%_ SURR6E TRehE aefivdtie 08driaRanth irsssteon, and

o0 increase dramatically relative to its
the hestingtthotuniar stth evithotnng lightsourses #iHI/80dms ar e

5 di d, lifi ' f :
Tt cThe PR GRstvais oloie dverfpR ais ST bt R ghpfERhogon of
n?rﬁ'lélll o8 %allgﬁérﬁsmﬂa&w@éns tRaRIt feotanaebeanithE ¢ koltatepénabling

normal” tissue, thus reducing the need for .
sciquaitve ahbipdestuctiole bf perthii tynseslioAcplbnin uitusgiar trestive agents; for

havi ng ve st.rong fl.uorescen I ta-di t :
twggaﬁ tﬁ% RPZRAY r'fng Yo Oegglggtg% {eglgeﬁ* n%tag@héftﬂhz&' specific
p&lygﬁﬁidéé,ts%(:ﬁ)as DorrbA8 ort ARG akseptckOlidandqe ostistor tissue-specific
Y

erred enbodi ment of the present _inventiaon, .thF .
attitiogies borto other ligands, e.g., lectins; for fluorescent labeling/tagging of

molecules for analytical purposes in laboratory, diagnostic and industrial applications;
and for fluorescent labeling of animal cells or microorganisms or particles for
laboratory, diagnostic or industrial applications. They can replace several of the
currently used fluorescence tags, such as fluorescein isothiocyanate (FITC) or
phycoerythrine, due to their superior extinction coefficients and higher fluorescence

yield.
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treatment with the sensitizers of the invention are

abnormal bl ood vessels, particularly blood vessels of
waelods4omor s and age-rel at ed macul ar degener ap¢CDIL20eB080973

to the inherent differencd9of sensitivity of norma

and abnormal bl ood vessels to the suggested PDT

pr otFeE dlagneitiscirpeds, hike Bahl degvarives iofivkninventien mapdre used

lates .t t hod hot od
alo(rljlg @gnfagré@o g@ﬁﬁmﬁwgﬁ érrg%@gpg)pg ﬁ}/ Pﬁl&}’ @ﬁ:tg%er alﬁ%dnﬁgg gﬁg‘vm in the
artSTFof c{fa}hﬁﬂea nﬁc}ﬁf d 1‘\%&% ceﬁﬁe b Vialiow&ivefy-ladheled by standard

I nven

| ' owed irradiation. I n one
prevetads,rent with ﬁk}aPBhnnéfT]bg oTc,tand thewadisastéie diagnstiagent is

for. treatment of d
adpeisielaes BRPAPH) PECEIHEY f GO d ETT A oapoy b, e
loéulg%rfﬁ'%%ééf%e{ YoeShda&d by ﬁaﬁd@&'ﬁioc@(ﬂuras Bchl derivative

accor |ngto he 1 nvention, and then irradiating the
t unrhednvention fivther pmvgddsngmusesqﬁjh@ Behlderiyativesgy thﬁﬁnventlon

The Bchl derj vatjves .of .the.]j f
foy &w—%m%%%’frf’a%’léﬁng r?f &Flls Q0 }1}% orL]lg %}}t?% a}%ssﬁac%ﬁ Viruses
paffs t%ﬁsarﬁﬁﬁﬂ’@i n &9idbgibdl Gro@icgag. SHIBod Wvlﬁt:lh coihprises treatmg the
enabl 1 ng Selective photodestructlon of ¢ |n t
infobted shinglei witle diet conepoind jof fthe invertinydiowed g’é’rl yigina ibn of the
targeting of the porphyrin noiety to selected cells by
Sm@?&hchnent to specific polypeptides, such as hornones
or offRehnvREeRt Wil lHogarsds illistracdl by te folésuieg spaelimitative
anti bodies or to other ligands, e.g., lectins; for
Exampdesescent | abel i ng/ taggi ng of ol ecules for
anal ytical purposes in | aboratory, diagnostic and
i ndustrial applications; and for fluorescent |abeling

of animal cells or mecr ' or particles for 30

| aborat ory, diagnostic g%ﬁgh‘i{gﬁ al applications.

They can repl ace several of the, current|y gf d .
fl qucascmwcmewggnd beiter wnsergtandings (B¢ [Fegtio g?f’ygﬁ%}'fl es 18

coery :
aitider ke P ST RTS) hrs Gisa i S idef AbiriBBant Snhesis of e
wXﬂeﬁE&ulee%Mé@%ﬁB&t&ﬁiBﬁia&e&O@&bQ@ﬁ&KH) tt® Hiological Section,
di agnosti c purposes, the Bchl lSrlvatjves of the
dasnm@ngﬂ@rblﬁgglcbleacugéﬂﬁﬁ!eéﬁ@’%‘i AEYVES-abel ed with a
radi oi sotope or other detecting neans as known in the
art. For exanple, the Bchl derivative can be
radi oactivel y-| abel ed by standard procedures, e.g.,
with 67Ga, 1111 n2201T1, .99mlc, and the radi oactive
Idi aghBBEMIC AdeHECTEON adninistered to the patient,
Pr ef g AR kel bidsHekY IAOUEHTAHECHE B8 inAhliBh (&gmmauaan -16)
the "1 ocug cer may be inmaged by stand ard
aid Ql‘fcetihtém‘iedlaifése(]l-ﬁ,v and @nwﬂu rbchiesqitasly byl eibeir Tespesiévefirabic
the Bchl derivatives of t

kb el v gt LR B

bag d oM@ specificati ¢
BT AR, ol b o, o

béﬂoﬁa’ilhb REpithke

List of Compounds

1. Bacteriochlorophyll a (Bchl a)

2. Bacteriopheophorbide a (Bpheid a)

3. Pd-Bacteriopheophorbide a (Pd-Bpheid a)
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10 infected sanple wth the conmpound of the invention
followed by illumnnation of the sanple. The invention
wawdok/osame be illustrated by the follow ng PCT/IL2003/000973
non-limtative Exanples. 8 EXAMPLES For conveni ence
and better understandi ng, the section of the Exa es
4. Palladiinyi slegkd- 18-methoaysubantmethpsRh¢dobactasoderi dgf) (2-sulfo-
Section, describing the synthesis of the 20
ethyRemideshipaipisaing ealt kstland i nternedi ates 4-16, and

5. bil' ot 1'?5%?&‘8&?&&%&1&&&%1‘ b dobS@sEsdhiir0 13 'h@-sulfoethyl)amide

ogica Ivity of the new Bchl derivatives. |
digokishufAlaltJECTh AN 225 | n t he Exarrpl es herel n, the

derivyatives of th ent n '
6 SEheL VeSS BN I PSR FihucRtEy B s

salPEEJ{aH Lespect | ve Arabl C nurrbers in bold and
u I'ned according to the f3oIIOW|ng Li st of

7. Cesthdiums Badtkropteopherbidendi Ag -{osufipiepyilapuds Rotessiign salt
Schem% at the end of the specification, just before
[Examrle|’di ns. 30 List of Conpounds 1.

8. %?g ﬁhpghl)%-@9Métﬂlo;@c£r65ﬁ5lln@ﬁhy2RhBa@aaeferlopﬁiemp HGF HTHE(3-
phei d a) Pd- Bact eri opheophor bi de a (Pd- Bphei d
suH&»pM@leﬁﬂldb@M&lWﬁl[E&@DB‘ﬁ@ﬂ)ows 20 4. Pall adi um

carhb ]
e
ch; r1n 130 17 dlr% sulgopropylzj amide trlpotassmm salt [Example 9]
- 15- Xycar bo

| met hy| -
1013120(132@@) f <3eph«ﬁ1ﬁamt@&¥ycgﬁ%saﬂa§§rym@§%a%r%%§ i -

allalumbact bi d
Su?f‘?%thk’g r% 9RsgRS aﬁtél ni n?%@?relst grasodl um salt

11. Zia6Bl-8x&ll S-Znetﬁﬁlylcaﬁbmﬁlﬁdm-@mbdgﬂwmmbohlbnﬂel3g-(2 sulfoethyl)
—173-(3-sul fop roEyI )am de potassium salt [Exarrpl e 7]
argide ﬂgdolt?té@humﬂaﬁi ¥38prle 5] net hoxycar bonyl net hyl -

act er
_£ 1%a§1§FeL§H,] al%%of%xlﬁgﬁﬂogcé]rﬁ%&ﬁnet a%%cf&%@ét&@@h)(ﬁiﬂ oE-(2-

sx%t%efh%t)ﬁmidempamiumamﬁxiﬁﬂﬁ]hoxycar bonyl net hyl - Rhodo
acterio-
13. Palladium 31ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13-(2-

sulfoethyl)amide, 17°-(N-immunoglobulin G)amide potassium salt] [Example 10]

14. Palladium 3!_ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13-(2-
carboxyethyl)amide dipotassium salt [Example 11]

15. Palladium 3!_ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 131-(3-
phosphopropyl)amide tripotassium salt [Example 12]

16. Palladium 33 -sulfopropylamino)-l5-methoxycarbonylmethyl-Rhodobacterio-
chlorin 13!,17°-di(3-sulfopropyl)amide tripotassium salt [Example 13]

Materials and methods

(i) Behl a (1) was extracted and purified from lyophilized cells of Rhodovolum
Sulfidophilum as previously described (WO 00/33833).

(ii) Palladium bacteriopheophorbide (Pd-Bpheid, 2) was either prepared as
previously described (WO 00/33833) or it was obtained from Steba Biotech Ltd.
through Negma-Lerads, France.
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chlorin 131, 173-di (3-sul fopropyl)am de tripotassium
salt [Exanple 9] 10. Copper(I1l)

W@ 1009065495 met hoxycar bonyl net hyl - Rhnodobact er i opdil/or2008/000973

131- (2- sul foethyl)am de di2pot assi um salt [ Exanple 3]
15 11. Zinc

31- @Xi93-hominBLlRees e hdfamlimlﬂy(hoﬁbmna)cam Bepspinerlipropane
ph&%%oﬁé%%&%@% E){l]l‘ ase%nilr gld?lgltl %E%Alﬂm af 5tan];moe%ﬁ'£1e suilf]omc

ac%ggt)t(rgle}gu £ 358 %ﬂ%ﬁﬁ&gt\! ! gﬁlt gy Lhra e QRAE thefdnased! ﬁéﬂnnSlgma

tassiumsalt [ Exanple {J

(US?X) Ratydasiywill fosuccinimide (sulfo—NHS) was purchased from Pierce ( SA)
31- oxo- 15- et hoxycar bonyl met hy| (%b obact er i oc%L%qu n

1-(@3dimethylaraingproppd3nsthylg#pedimity

S%am)lgguei pot assium salt] [ Exanpl e 10] 14 PaI | adi um

( aS nmet hoxycar bonyl net hyl - Rhnodobact eri ochl orin
131~ (xé -Clesakibgls el hiplveari deandiypiotlagsile wesa lgengrilia wpsideexcept
11] Pal | adi um

wign pexlormmerhil Hosvyhess B -gtnsalvesib WEs AP ochl or i n
131- -
[ Exa F%@I gf@g %‘H‘lgsoéi%gﬁ% 86, MctAORembiy} S@bfoform-methanol

i um
(481v(g- sul f opr opyl am no) - 15- met hoxycar bonyl met hyl - Rhodo

bact hi 131, 173-di |
CrT P AEEN el ReERs sonaice SMIRH wrGT SO RomaEe gy dvance
h f fr
DS Msdilehd (BRefHaAGh oA LR oYY “éhfﬁ“ o g
tefiérﬁé’th?l@ﬂé.ﬂr? \dﬁlﬁ ﬁErsibdilglcbollm paks Bﬁﬂﬁ)mte(nal $ta1Rhllrt hdlSadl um
bact er i opheophor bi de was. ei t her
pr ep Flé&p IESGXQWPE% 508 Vleags%f??}ﬁeggé% %WF%?@%‘%)deBePnﬂed by

t dard
AR BT B4 i MR s

wil t}(d dpt1)231 deAsity1of thd examipedsolstitif rihepatiswar wavelength.
honpt auri ne) and  3-.ani no- | honi ¢
hor et (it EESaES doH A RS SR CEANE AR G on
pl?{_‘#)ltn? Panl SR@?ird}nét&a%ﬂlbfb%)asﬁ fm@m nopr opi oni ¢ aCI d

wer e purchased from Sig

N- hydxpxy lisduicfiosip€iupledi d’@s(r@ulrflgssmrmecméa@et@ar deBMg) was

from Pi er

quqr@ee.fﬁgﬁﬁsﬂ(raw“ﬁ% B By SPmsenupHgRS, BoiB 4 Hh AN S0 gstrument

(%Ek@i dfromFIuka (Switzerland). (iv)
em cal s and sol vents of anal ytical grade

gene (x| Qpticabaduorption pf thewhBerepledomanienes gvaqwmmgqﬂh‘@%(}eneﬂs 2

]gﬂg{l gy(a%ng]égl %agﬂt% 8\9/8 k]@?ﬁzﬁl J'ég‘lr?a%&%tro-gh&on@téré ca

chi Og af aIPraekAapeiforrdd (g, anv 090 \ihstruitdnN(EASEO, Japan)
t1c resonance (NMR) spectra were recorded on
eeﬁuppﬁdemth a UV-915 diode-array detector.

CHEMICAL EXAMPLES

Example 1. Palladium 31-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin
13'-(2-sulfoethyl)amide dipotassium salt ( Compound 4)

Nine hundred and thirty five (935) mg of Pd-Bpheid (3) were dissolved in a 1
L round bottom flask with 120 ml of DMSO while stirring under Argon (bubbled in
the solution). Taurine (1288 mg) was dissolved in 40 ml of 1M K,HPO, buffer, and
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DPX 250 instrunent (Bruker, France) and reported in
ppm (6) downfield from tetranmethylsilane with
wo e®idesab2 sol vent peaks as the internal standaPcBIL2003/000973
(vii) The extinction coeffi2ients of the
Pd-derivatives were determned by 15 correlating the
thgHcohthe niohaionoway adjusigd ftd> Sie (vitlo HICiRt Tlyis wquwwcﬁ@l@loaswas

adggirs t@g}‘.g gﬁ igMﬁVQMetcgg{igrf L Sc%%gle | tth% Xr(g\t)%he SEMTESh the
soﬁtﬁ‘)ﬁtﬁg BERY 20 %Pﬁt@% 19Rn @I?esl%a&%%fxﬁlré Gak eMporated & 30°C for

ecor on a orm LCZ spectroneter (M cronass,

3. fﬁehr@mdder 2 mbaﬂ ardiuthen Vol apotheublhedrsmt agt@ tovasemplete dryness.
Spectronetry

Theedir yalidartan d:ﬁsomdcla\p@&nmf 2 ?{J%ffﬁﬂlea?fﬂ@i?ﬁl\i‘%‘%%’& was
fil efrec{ Wﬁ%}pﬂ&? WOBI 3 r% of bffer saftg(Anéﬁﬁﬂn‘f@éxc@QS orption

erent co exes was recorded wth Genesis-2

(M | Tienpriogsess bofi gha pehctiom dvay- c&’i@m@nhdsgoTLCaﬁgmgf unreacted Pd-
spectr ophot onet er

BAEih0D OIRIGRS (P! (omnesalfion Sutip o8 rauop Jec) 0dPrS dmnd by
foWw&%ﬁPg g?ﬁ%l %B§&¥t1&?§1fe§&% -of %Ma%ﬂ FiAMRLEER: By piHzation

andlresolabiliZativatin AMyOBl bBiy hisetiion- Rectduh aeascshiatssterized By a Qy

R AT T PN
sh% 61’1%1 &3di rﬁﬁoclﬂ’ﬁ&iﬂpﬁel@ th 519 LUt e )&Srr@mcfthﬁs Khei NIIBOH was

DMSO whi e stirring under ubbl ed in
extab@ra&dl amtllthm prodiieid iwae palified byrgIPLv svitdh @ESW @d0Xa0 0P pm

f i d / .
oy by oSS, 00 ) IR gt 0 5
M%Qié—é ? | ntr% %t ﬁ(e)é 6{\}%@61{ HEE) dry 931i8 EUAeSveadh Ul AN ofdsstilled

O sol utlon while stirring, and the
whteg amd infesteduib pbetbns of { Aenl ewch ut i on for anot her 20

S0C T elugos e dharoedAm e dndBEHENARD Rt 1 see
bAoRP Was e"lﬁtf@Zﬁi Bl t&PEPL @"-191 divnes srheSmIiﬂemquueszl docnscted

vvere | SSO in 300 mM of MeOH and the col ored
afier| anthi Tominaes 5- FQ%), eowppnde@lag tpyproduei(s) wodl the preposed: stgicture

0 uf alts, and.4 ur i n C .
Te ket Bhat 7S RGR dst al RS By T eREnist OoBe JRFBR, & jhe mein
pid Quct@ehﬁ'tgltﬂe&e@ PA-BhiRRI @Eﬁduésf the reaction _

(am nol ysis) product is 0.08-0.1) and by follow ng

the optical absor pt| on spectrum of the reaction

{“nxﬁ,gfog o 1 i pFoilsd] phfieRiod B b a: | O

rumvvas C aracterized by

Pime fha)s! tijon plaw@hl/ﬁﬁlgm 756 nm (A%r Pd-Bphei d) Bt
747 nm (for thHe product 4) and by OX shift flrom534

nm of Pd- Bphei|d to 51% nm (of t he pr@@uct 4) | The

AV.V.a¥al
TV S

14 12 30 70
14.1 6 30 70
16 6 0 100
18 6 0 100
24 6 55 45
29 6 55 45

30 0.5 55 45
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evaporated and the product 4 was purified by HPLC with

ODS- A 250X20 S10P m colum (YMC, Japan). Sol vent A
wO04395 M phosphate buffer, pH 8.0 and 5% 1BCTVE(B)3/000973

Sol vent B: 100% MeOH. The 3y solid was dissolved in

42 m of distilled water and injected in portions of

1.5 mM each . The elution profile is described in

Table 1. The product

Sch 1
el il sahent Rsgevoimaanohons ehinries, SE gl pressure
Thglwé ﬁﬁiﬁeZi G%S?Mt 33(&%9 re-éfsEcﬁ{/e@fn 56 il MeOFcand-AI19d through

Grrespo product ( W th the proposed
cobr woblIrkheZdlvént Raalegalm'ratzck aganmnd the ol pigmasb dsyay stored

underc AR RR Bt P BoRs r a s SUPa T, RrisRLidlle 6

kS Sy sk PPl gmmme iy o

(ESBMS] &egatﬁfe]lﬁ(ide TBg.8),0peds at RT56MKAD, 859 (W gg Eﬂg—Na);0837

A N R T R R

Ta%?e%?r%%d@g SHifR (in S%Qﬁ%mté)f&tmaﬁ)t VR qoemsct 4 ]vvas

re-d sov in -1 OH and filtered thro

olmm @hsonptuin (unvrevw srentrumaéVeOHYyoral/4d @@QD,nSH%c{Otlﬁb 384
was stored 5 der Ar in the dark at
(0—42))@30’(@}80} é‘&théQHQFsel ax 1095‘5151 B3 wei ght, relative to 1
T r -
Né@%@?@@p@%y&% ) épéct r ogwég é) W ?@ﬁlé)gggéﬁﬁf}e‘l 23 (15

ClpdR), £2.94217, 8xmaakﬁ ), BT (M sm)a SB@ “NInd I3 A2 M

S)s%@%té e &) .2 %@ﬁ%@)ﬂ i, A3 Wy, 193

Mef 'agll(él 1§pm&ﬁ%t1509 1@‘2 N S%) ARDO3, os\lkﬁ{%bakﬁaunﬁ@)

orptro )"’ spect rum
Oét&ndl&?aterﬁﬂaﬁlt(o(h,ri&) 1s4§BﬁD (0.41), 330 (O 50) 6747
(I\/b()—i) is 1.2 x 105 nmol-1 cm-1. NVR (MeOH-d4): 9.38
(5-H, s), 8.78 (10-H, s), 8.59 (20-H s), 5.31 and

E}?ngl (15128 G'QPreg)qz'atufh 2- 4;)11 (23%53((3 f%iinkl\gmﬂ?ga)rﬁogﬁanethyl-
Rh&foli%term)chl,ol‘uﬂB £(2-$11lf0Qtlﬂ!)a’mld?@dxpgmssmwgﬂd@n'lmund 5)
190&68 %unqi_x%d ani 51x]ty (?60) mg of taurine were dissolved in 5 ml of 1M
K,HPO, buffer, and the pH of the solution was adjusted to 8.2. This solution was
added to 120 mg of compound 2 dissolved in 15 ml of DMSO, and the reaction and
following purification were analogous 'to those described in previous Example.
Absorption spectrum (MeOH): A, 750 (1.00), 519 (0.30), 354 (1.18) nm.
ESI-MS (-): 734 (M-2K).
NMR (MeOH-d,): 9.31 (5-H, s), 8.88 (10-H, s), 8.69 (20-H, s), 5.45 and 5.25 (15'-
CH,, dd), 4.35 (7,18-H, m), 4.06 (8,17-H, m), 4.20 and 3.61 (2-CHa,, m of taurine),
3.83 (15°-Me, s), 3.63 (2'-Me, ), 3.52 (3-CH, m of taurine), 3.33 (12'-Me, s), 3.23
(3%-Me, s), 2.47 and 2.16 (17'-CH,, m), 2.32 and 2.16 (8!-CH,, m), 2.12 and 1.65
(17%CHa, m), 1.91 (7!-Me, d), 1.66 (18'-Me, d), 1.07 (8°-Me, 1).
Octanol/water partition ratio is 60:40.
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15 (71-Me, d),
3.62, 3.05 (CH2's of taurine).

1.61 (18' - Me,

d),
Cct anol / wat er

WO 2004043492 40: 60. Exanple 2. Preparation of

31- ox0- 15- et hoxycar bonyl neghyl -

Rhodobact er

1.09 (82- M,

t),
partition
PCT/IL2003/000973
iochlorin

131- (2-sul foet hyl ) am de di pot assjum salt (Conpound_20
Exongplousdr Pdepardtion xof  Coper(dy 3t-oxerd5-imeshoxyrearbonylmethyl-

di ssol ved in

RRoqeboetior iR 4O sulo ey Dynteibarastm Al
add gfif&z KSd‘)ﬁﬁ% Y] c@ﬁl SHPL YN Ex

wase rdissalvad ag dlfsmi of mmmoae@élr ME@@I Wag

reac I on and

[cmBblt 10

leS§ M/ 85l nignofléoppbr Af) acetate

| ow n uri fi

bled gty solaign

cation

for 10

mllglgs g{ 'Eheféborrﬁ,g C% Eéuﬁ%%%é%l{ba;é wegg d%%l# 391%?51 ?ﬁﬁ&&rp wadtirred

10@1%5)%&’[1‘1&)1 was-cB8rattbfzéd by h Qy&rzﬁ&t{oﬁ@hﬂt from

fof %g'ffﬁe alsko

and

758,106 (fos 5)70 68 mpn (far te mﬁ@uc:rs_ela by,

25 (151- CH2,

dd), 435

sgrﬁépmélﬁmefﬁo

53?51(5{1 K(gégeg p%ﬁggs_l@él% %éhé tll\@‘l IE@&IJIE gs?‘? %Vgp%r%ﬁ? ge Z&hisgglvgd in

acgtoﬁ@ aﬁé— filiefetid h c&to’ilzw&ﬁldo 2eflfid 08dcetit salﬂ'}xce'a’s ]Bhe apetone
30 172 , 1.91 (71-Me, % Sﬁ: %
W@B) @vamomed(am the prqd)lct et wdeﬂlmﬂt/ Purifigd by tHP Phihie gopditions

m6qboglgg 3&%&20@?{ e ellslﬁlo%(plrﬁl/el&e%g@bydqg%gl%Z 24 Exanple 3.

31- oK lsShvet
131- (2- sul_f oet

Theing tthe paofiedrgignens A Biandegisselv

Aol 1 s @91 3R JEESaChRRER

e

hyl ) am de di pot

q th® sélQi

Into solu

hexyaar hetphot wyd evigooatedantler iraliokd rpressure.

ve um S%L%loi%gg@l%%gd iﬁrough

nféﬁlt 10 was stored
on for

10

uRleMAR Ut €18 daﬂ[mtr-pZG‘@ Regetidn yieldn-209¢! ascor bat e was

added,

and the solution was stirred

for 30 mn.

The

absorpti on spectrumwas characterized by a Q

transiti
t he prod

f’&lp@? Qtaéngﬁ’@/mg?& ﬂmﬁﬁ

from519 nm

Qhtion)of tc@m?»@ﬁn& o ( f 0 r

S3Tierhid) t he

t eg

> priicr(rhl/rhidy) .

I re r‘ll ccr\l \lenl

hen t hé\%eacti o

0 mxtu]B‘é’0

throudh cott or

wool té get ri

n
\%} III

Aot Ane oA
aCc T Rre—aha
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f+tet
t excess.

The—aggtone 1f
addi t:rgnal ly [

wWas €
urifie

porated
by HPLQ

and T hgg produc
at the conditi

was 55
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nment 1janed aboy
Table 2 The d

e wth ghe el ut
ol vent (agueous

i on pro4ile,

et hgnnl A

des

scri bed Sbn

Av/AanAyr ot

underlﬁeduced

pressur

Then

A
vvu.o

, the pprlfled f

ad
v U.'JUI A
)lgnentiq%

o e P2
—was—re=dissot

cottoEg\NooI T

CU 1T Ilgl I-Idll()l
he sol vént was

a1

ered thi
evapor at ed agai f

ough 100
n_and the

sol 1 dopl gment
at -20C._React

10 was sgtored
ian V|pld -90%

Tahle 2

15 undef8 Ar in t
Gradi

he dar K2

profi 28 of pur

ificati bn of co

mpound i%)

ent
42

30

0.5

58

42

Absorption spectrum (MeOH): A, 768 (1.00), 537 (0.22), 387 (0.71) and 342 (0.79)

nm.

ESI-MS (-): 795 (M"-2K).
Octanol/water partition ratio is 40:60.
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Tinme (min) Flom{m /nmin) A%B% 0 12 58 42 14 12 45 55
14.1 6 45 55 16 6 0 100 18 6 0 100 24 6 58 42 29 6
wh00484543D 0.5 58 42 Absorption spectrum ( MeQM)T/ILEN03/000973
768 (1.00), 537 (0.22), 3825(0.71) and 342 (0.79) 20
nm ESI-M (-): 795 (M'-2K). Cctanol/water partition
Exhpl® | 5. 40P@Paralon2004/ 04502 Paiio-1206810y0aripuyhgethyl-
Exanple 4. Prepajation of zinc . d11
Rhgdobacserischioxind 3y Cariinsfvhanide dipafatipm selt (CompeBps
131+(2-sul-f o ] Fo&}ﬁéds i adrtic hdd as
Zn ?&ﬁrel%ﬂl (E)nnﬁitt&n%/%}l @(?#%?U‘ﬂé 5 vvasd)lgﬁlﬁf%% af)eﬁ‘ftﬁ%?t h Zn u
preficishit destiibedlo@IS RatentNb. 257261169). dinsdl yutjBeationjeas qapipd out by

Pat ent No. 5,726, 169).. Final i £ catd i ed
HR3& ingpe s pindiiops oh oreampopmhat FEHEIPES P8 C ompound

5 | '
g B, PERTAY, S8 oselnagkd VR 55 0.

nnfctanol /water partition ratio is 50:50. 10 Exanple 5.
Preparation of manganese(ll1)

Octano W@tel@a%‘toﬁé%ﬁﬁblérsgéﬁyl met hyl - Rhodobact eri ochl orin
131- (2-sul foet hyl )am de di potassiumsalt (Conpound 12
Mh insertion into conpound 5 was carried out with Zn

Exdgfjlatse Prenation of ahshgmesp(HY) abewl&@@@homrbmlmethyl-

RIS R oD R o AR bRl 3ol

sti g eh iR i3eQoiihothd § 3 ickiNed bat #EB ZalReRfdn heatctid as
under argon at nosphere at 110C about 15 min

préolsty dpdceibed OWIERDT/0908 1s UfbhBBHAEY With seine masifigtions. Thus,

t I ti b i.on.b _ . _
Fill 008 8 O comaoPh S iR aet O HF B3 VB 8 by B cadmiumm
acgt}’l%o AR hesled ThGedhdboh Sfindsitheraras 116 abaal Meehih (Clsomplex

acetone and stirred with nanganese (11). chlaride
S%gnm

fofrnation it meoniegdd) by) shpftiog ¢ trapsitionabsqrpéem band Bomex1P df

B0 bl bR AR AR 198 95
whdkea&bRRAB in THel of acetone and stirred with manganese (II) chloride to form
the Mn(IIT)-product 12. The product formation is monitored by shifting Qy transition
band from 585 to 600 nm and Qy transition band from 768 to 828 nm in acetone. The
acetone was evaporated and the product 12 was additionally purified by HPLC in the
conditions mentioned in Example 2 above with the elution profile described in Table
3 below where the]solvent system consists of: A - 5% aqueous methanol, B -

methanol.



10

15

20

acetone was evaporated and the product 12 was

additional Iy purified by HPLC in the conditions
woreswioener i n Exanpl e 2 above with the el uti onp@r/af20032000973

described in Table 3 bel o®6éwhere the]solvent system

consists of: A - 5% aqueous nethanol, B - nethanol. 25

WO 2004/T0m5S. z;ﬁﬂféﬂﬂ;&aﬁﬁ/«ﬂ@mmatm oradnhpo@ad B adi ent

nrnfllp of_ hllrlflr‘ﬂflm

FIGwerform n) s BIVEBTOE o a5 8% a0 141 B 5B%s

80 100 248955 2B 8955 300.3.
95 The solvent (aqueous nethanol) was evaporated

under14 educed| pressurg and tlhe sol iX pi gnenf 12 wa4>

stared under Ar in the dark at -20C 5 Abhsorbtion

spectfdm (VecH): k, 898 (1.00), 588 ¥0.32) ahd 372 4

6- uu{;6 MmO tanotFwater —partition pati o 15[ 5795, 100
Exanpte 6. Preparation of pal|l adi um

bact efg opheophor bi de @ 173- (3-sul f o- 8- oxy- 100
succini m de)ester sodium salt (Conpound 6} 1D Fifty
(50) Mg of Pd Bphei d ?icorrpourd ) 8(95rrg N hydr oxy-

cnul f ocreepini 1o\

stH-esucetniide \aw%uwm) gnd—65-T of

1- (3-tH net hyl am nopr opyl ) - 3- |et hyl carbodi i m de (EDC)5

Were g xed 1n[7 nl ofsdry DMBO for ogernight|at roorf
tenperature. Then the solventl was evacuated under

reduced pressure. The dry residue was re-dissolved in
chl or.of orm

q .
mat eT]ileaFOIV%f&cfa‘iuaeog% %E%PQ&V aSEI%éS%rgInver S(,iie g?le%vl\lggd g]bessure and
th? 41% gﬁem THGaP5edGInd6 AB: the8atklaat20’Con Wi t hout
urt chromat ogr aphi ¢ purification. ESI-

Aerpmm) spedmm ccmmjl) B, 898(@-.09), P8 ©.3D al1<b(3|31)2 @80) nm.
()) % %%32 H s), 4.04- 4.38

Oet?n@l/‘wefl@filfl j4atioss 385 134 M, ' s), 3.47 (21-Me, s),

3.37 (121-Me, s), 3.09 (32- Me, s), 1.77 (71-Me, d)

1.70 (181-Me, d), 1.10 (82-Me, t), 4.05 (CH2 of sNHS),

ERasiple R Premitationf [alydium bacteriopheophorbide a 17 —(3-sulfo “1-oxy-

succinimide)ester sodium salt (Compound 6)

Fifty (50) mg of Pd-Bpheid (compound 2), 80 mg of N-hydroxy-

sulfosuccinimide (sulfoNHS) and 65 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide (EDC) were mixed in 7 ml of dry DMSO for overnight at room
temperature. Then the solvent was evacuated under reduced pressure. The dry residue
was re-dissolved in chloroform (ca. 50 ml), filtered from insoluble material, and
evaporated. The conversion was ab. 95% (TLC). The product 6_was used later on
without further chromatographic purification. ESI-MS (-): 890 (M'-Na).
NMR (CDCl3): 9.19 (5-H, s), 8.49 (10-H, s), 8.46 (20-H, s), 5.82 (13%H, s), 4.04-
438 (7,8,17,18-H, m), 3.85 (13*-Me, s), 3.47 2'-Me, 5), 3.37 (12'-Me, 5), 3.09 (3>-
Me, s), 1.77 (7'-Me, d), 1.70 (18!-Me, d), 1.10 (8*-Me, 1), 4.05 (CH; of sSNHS), 3.45
(CH of s NHS).

Example 7. Preparation of palladium bacteriopheophorbide a 17°-(3-sulfopropyl)

amide potassium salt (Compound 7)
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Exanple 7. Preparation of palladium

bact eri opheophorbi de a 173-(3-sul fopropyl) am de
w@oiassismm salt (Conmpound 7) WO 2004/ 045492  PCT/IL2003/000973

PCT/ 1 L2003/ 000973 27 Ten (2Z0) ng of conpound 6 in 1

m of DMSO was mi xed with 20 ng of honotaurine

( 3- arean@o) g opacwpsund 6rind mtiof)DMSO1L wa ngiked) with\20 mg of

K- phosphat e buf f er 8.0 far. i hen t
SRRt DUt P E,0 LA YT T A b
pH QI% RF Bé‘é}@h’t.% W@ Fealid ﬂn)g&%rw&%wﬁm 6 QHioAform/water.

sul'fate and evaporated. The dry 5 residue was
Thiecorgdinsis tdyee sva ririet lovendiydrome sbdine suifete and ewsgoragssh The) dry

gl RSP LT (6o TR B0 «
c ﬁi%)gﬁ hiEN@LYhe WA ES cR LIt prd@adl O awak-Sbtdiied( with cBfbfoform-
h? 1z, Nl\/&FieJm? NeOH- d4

Y: 9.16 (5-H, s), 8.71 (10-H,
methand (60) ¢12doid, The)yield vas apad 80190%) , 4.51, 10 4. 39,

4 11, 3 7.8,17,18-H, all n), 3.92 (134-Me, s),
E%I'&%QH%Q\,(’I'Q, 3’ 36 (12?- l\/tefﬁ s), 3. os(a(s 2_1\/9,3;3),

] _ A= : 331 ), 4.51,
N}%ﬂ%?\&(@%ﬁﬂd@@? Qﬁ@lﬁ%%.%g_ﬂl\%&), 8;-.6(152(1 Bl s65 (13)-H, s)

, Cd), 1.05 {82-Ne, t
4.39,041 1,2,588(7,&h%11&li3211(r®k@19§ @34-»»@3@ é&ﬁi(ﬁéMenf).a 3-36)(’121-Me,

9SLDTRENE. AL T R0 Bonf 1L (et . 181 (7, )
1.3@@1@%@,&1}! P05 I(lem, £,75304112(63; sl 2.6P(OHy's odtometaurine, m).

I potassi um salt LConmpound_N~ Ten (10) ng of conpound
6 or 7 were dissolved in 3 mM of DVSO mxed wth 100

Eg%ngfezf? %}%b%&i@ﬁg‘g{h&%dmm %‘-og%-?s-'{ﬁnéihﬁkféﬁlﬂéﬁ Ry Shodo-

over ni room t enper at ur e.
bddericailyanti3%er-di@suléopropel)adidertipotassienusatid Congmewd )

as descri bed above, and the product .8 was rifi n .
HPL Clenv{ K))ang of @Omn%%rzpi%{?n‘%éi?&‘idrw ?‘ﬁb@f&ﬁﬁm@d
. 5 . . _ 7
i 49) " opSomine SE1 R ot 03 pE Pl B/ ol 82, and
irlclybat&K ohepni @it it (vbm2 tmperatire ( Whe 26h@R Meas themsivaenatadeunder
NORORCE) 0 (M2 20, W AR
8?0098 CH2, dd), 4.38, 4.32, 4.22, 4.15 (7,8,17,18-H,
a(r m, 3.85 (155-Me, s), 3.51 (21-Me, s), 3.18
Abdrbtidfe spectruns (MROHI274E (1.80)2 518 (0.13), 38KH7@0-400R 3301Y0.50), €747

2.15-2.34 (81-CH2, m), 1.76-2.02 (172-CH2, m), 1.89
={2x1Wbmolfpm™. 61 (18 -Me, d), 1.07 (82-Me, t). 3.82,

el apefsh fg A B b B dppecove
hEabtabikiRORBIRRIT,EH,S05), 486 (IM-2K]/2)

NMR (MeOH-ds): 9.35 (5-H, s), 8.75 (10-H, 5), 8.60 (20-H, s), 5.28 and 4.98 (15'-
CIHL, dd), 4.38, 4.32, 4.22, 4.15 (7,8,17,18-H, all m), 3.85 (15°-Me, s), 3.51 (2'-Me,
5), 3.18 (12-Me, ), 3.10 (3*-Me, 5 2.12-2.41 (17'-CHy, m), 2.15-2.34 (8'-CHa, m),
1.76-2.02 (17%CH,, m), 1.89 (7'-Me, d), 1.61 (18'-Me, d), 1.07 (8°-Me, t). 3.82, 3.70,
3.20,3.10, 2.78, 2.32, 1.90 (CHy’s of homotaurine at C-13' and C-17°)
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28 Exanple 9. Pall adi um

31- (3-sul fopropylimno)-15-met hoxycar bonyl net hyl -
woRkdo4daart eri ochl orin 131, 173-di ( 3- sul f opr opyPQEI20€3/000973

tripotassiumsalt (Conpourtd 9) Conpound 9 was

obtai ned from HPLC as a m nor product during synthesis
Ex3fnplé 8. Ahaﬂmﬂnimorﬁlswwﬂﬁ')pmmhﬁhb) 17-agethexysayhomdmethyl-

(0.110) , 380 (0. 69) (30, 4. 2000
leﬂpibz(cmw@ﬁhjorlqlsé?’(, ‘i’é &iﬂgpl‘on@a‘n 2K§ “P‘i*'%%s“i‘tlm salt
4 ([M3K/3). NVR (MeOH d4): 871(1H) 863
(C%Wd§ 23 (0.5H) (5-, 10- and 20-H, ali-n,
10 alhnpbuB8 (W45 ob@ifed fidin, HRALA2s ameindr podyct, lng smshws of
.M. 385(155|ve s), 3.31 (21- Me, s), 3.22 (121-Me,
8.5). 3.17 (3 2 1\4e, in), 1.89-2.44 (171 and 172- CH2,

Alg%)rph% %@ (%%%n ?\1)?6@}[? 9 (1 o@)“L 507 éO F}@ 380 © 69)5422{ aossn)Me

ESI-MI8 (B@H2080)0f117b - KdrH)nb1)53 Y3 m«&h@%@ 11)31 @éfal%)dﬁéén([M-
bonyl net hyl - Rhodobact hl

K SR EEARTG g ) ai do” 175 LN | mmunogl obul i G ar de

Nmé m@ﬁé@ﬁf&&a& %1 W%@%DQH}@ 23T )]@s 10 aﬁcﬂ 20£Hgmﬂuﬁ§j 5.30

re reacte

anEDIf88 (151 -G, aifd), dHB M@”%dg 8117;;]&1}1 1), agérﬁl Me ), Y11 Q-

te ratune, t b n 1_
Mii 3 52 (Ma: Jand aRe M Rour et iy BRI EE b o 8
cﬂy%mg@ﬁ (ﬁtMeogm1t6an(nethJrs¢, 1681@82%@1 Bl ¢.1808.56, 3.22, 3.16,
eVapor at ed ryness, then re-dissolved in 1 m of
29@&@&68(@Hdeofbwng@pﬁa@ex G 25 col unm equi l i brated
with PBS. A colored band was eluted with 4-5 m of
PBS. The pignent/protein ratio in the obtained

Eﬁﬁﬁpu%t PalldBuiEs - ciet B3-Rieaacky byrbopy immethy ERhed shactdriotbBrin
280 mm, respect%gvel y, and varj ed 25 lt()let ween Q.5/1

13 dzismfogﬁlybagmt HB(rmmppoglphulin G)pmide, pofassivug, salt
al um 31- oxo- 15- et hoxycar bony| met hyl -
«&%ﬁ‘b‘ﬂ'&f@ﬂgrl ochlorin 131-(2-carboxyet hyl)am de
di poras@ioymgselcompCand waek reu)temmmw g eﬁaﬂﬁx—NbﬁS sadd 5 mg
urification of thetltl ound 14 arr'l:‘i‘htdlog# 0.6
EDCgiasr pdry PMSQfpY & hotir piop(sipgtit (

. R e (fiRrur@ a8 rien ﬁﬂé@aﬁﬂ)ovem1 ht at
mi\é?]té‘{wggﬁg]fﬂ@@u‘%yn%a &, tﬂessl%urvxo 5004/ 045492 ¢
rJRET fehipeAde ODRO 7Bk tuROwEX evapbmtetito dPymgsairthen wndissolved in 1 ml
0 lglll?.ls aagcli llJorgdg)cziL OI? )égphla%le)ri %6—59 80 Kﬁ]%r %8{] rachI W¥t|h PBS. A colored band
was eluted with 4-5 ml of PBS. The pigment/protein ratio in the obtained conjugate
13 was determined by optical density at 753 and 280 nm, respectively, and varied

between 0.5/1 to 1/1 of pigment 13/protein.

Example 11. Preparation of palladium 3l-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin 13!-(2-carboxyethyl)amide dipotassium salt (Compound
14)

The preparation and purification of the title compound 14 were carried out as
described in Example 2, by reaction of compound 2 with 3-aminopropionic acid (B-

alanine) (150 mg) instead of taurine. Yield: 85%.
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Rhodobact eri ochl orin 131-( 3- phosphopr opyl ) am de

tripotassiumsalt (Conpound The preparation and
w@eosPsaar i on of the title conmpound 15 were carCT/HR0@U00973

as 5 described in Exanple 29 by reaction of compound 2

wi th 3-am no-|- propanephosphonic acid (180 np)
Exdisplead2of Prepurition of epadtadBfific 3Enam5mq¢oxmbmlmﬁhy1-
R%lﬁég Su|f0f) opyl,am no) - 15 rreﬂgoxyq%arbo et h‘éh{ d

sisetoghlosiant 373 phoSahoprgpYFmIde fripgFI y4h{ Gmpoun

1 ripotassiumsalt 10 (Conpound 16) For reduction of

he imne group in 31-(3-sulfopropylimno) to the

cor r"ﬂ&ppmpl&mtﬂorﬁénd(lﬁ}rsﬁdaﬁmp pﬁ]zh;:l tithel qoo)poynd Uf, were spsigGH @ut as

9 (8 ny) ac ing with sodiu
deé?/ré\t??gbdflo Pgee %’15b¥ng)re"1° 0% ﬁ‘? S?W%an%l Rith ernamh]{10 -1-

b ﬁﬁéqtléﬁ%mxture was
b P AR AR RS0 S P op b

m), 15 neutralized with
0.01 M KOH, and evaporat ed. The title product 16 was

Bl 5, V5l 5 GR35y pomimti-

RN@(F(%’dc?érﬁ)cﬁﬂ)‘illdVEt I19“?732&(3 ’Fﬂ}%’gﬁyﬁlﬂﬂiees {ipotasdiiim  salt

ture. MR nouse nel anomma, nouse endot helial and
((antatndglﬁ)orra cells were cultured as nonol ayers in

ccao' s nodif Eaqgl e’ di.
cont PnitH ngn }-I%?’E 15H gf&% %0‘90 ggﬁ%@w}%ﬂg%rtg e
cdrfeBSOndentdb UzAdHI rc{pg'ldiﬂﬂlo) pCbdhpsund09 @8 mg) w3 reated by
streptonycin (0. erelnafter 25 referred to
styging tyeth @ﬂmmrcé/ambgrmd)yldeééﬁ ImBelir & gt efymncthangh evergight at

R B S EATRERA, o il BN SHOY(s

néfh@ffaﬁzedoﬁvﬁhr@(lb a1 gdOH, tahd ievaperaisiNThe aitle em‘bdlait i nwagfpurified
t he Bi gment,s_ in the dark for tge lt%rﬁs g&o and
usiehbPLCsendisiens arceseibed 1n Exampe 3 ndeld #rdb7e-
experinments. Unbound sensitizer was renoved by washing
the cells once with culture nedium and the plates
IMer eBIOLOGICHE SECGEIONom t enperature fromthe bottom
M(-iﬁ>650 rim 12 J/cnR). The light source was a 100W
erigls and Mef (’@%ram Ger many) equi pped with a 4-cm
IrY‘@’ftz{) studidst € - The cultures were placed in the culture

P heUbator Jand cel | survival was WO 2004/ 045492 .
(iPCEll | (LAHR&/ NIPR 3T@ise Bielateter MIHE dneuse lenddthelial and C6 rat glioma

é;inger‘r%? Cuig 28 SpPderso . Dpe pSRBRY  Brele Sopmegiom
i /ll'ﬂ@t @&rtéuﬂl %hﬁ WQTEPEW i 4B 14% ;fetal byvin€akkim (FBS),
Con ro

reated with p| nments but kept in the
glhgamine &hohMD), peicillint (026t mg/neland streptomycin (0.1 mg/ml) (hereinafter

referred to as the “Culture Medium”). Cells were grown at 37°C in an 8% CO,-

humidified atmosphere.

(ii) Phototoxicity Assay. To determine the photodynamic efficacy, cells were
preincubated with increasing concentrations of the pigments in the dark for the times
and conditions as indicated for the individual experiments. Unbound sensitizer was
removed by washing the cells once with culture medium, and the plates were
illuminated at room temperature from the bottom (A>650 nm, 12 J/em?). The light
source was a 100W Halogen lamp (Osram, Germany) equipped with a 4-cm water

filter. The cultures were placed in the culture incubator and cell survival was
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that were kept in the dark. 5 In Vivo Studies (iii)
Tunor | nplantation. MR or C6 cells (2x 106) were
wo ppiast4erl subcut aneously on the back of the PET/HE;2003/000973
tunors devel oped to the treétnment size (6-8 M) within
2-3 weeks. 10 (iv) Preparation of Sensitizer. Stock
dets@hivtd 0Ash aftert Rmticatioay by Neaiftrat Redi vistehtyi ausay. \Bree kinds of

comforepE Ty (RS SORHR: CeBaTFRRAGEAT Pt PR ents: (D)
dargnéogﬁg % ?até&’ %tg %}ééﬂ biRUldpPh MBWark; and (iii) untreated cells

rmaco |ne of "the invention (6 nol/ kg
thab @y kepa in thajdedt ed to CD1 nude mice via tail vein,
Mce were sacrificed at the indicated tinmes, and
san‘pl es of the indicated organs or tissues were placed
I?ﬁ &hed in pre-weighted vials and inmmedi ately
n
ozen on dry ice. For exam nati on, each sanpl e was

(iid) 'Tawks) BaplahwariogevPReat €A calls @atp° )i wierd duiplaated; sbrytpRgeusly
water. 20 Aliquots of, t e

onlte bkl ATAbei et BWBRRASHS belpoet e faanchlyizs B-4 ] fitgjn 2-3
wd (70% TraceSel ect, Fluka) was added to each dry
Snp incubated for 1 h at 90C and diluted in
doubl e~ distilled water to 10 ni. Palladium

(1&&’2‘2&2‘;2;3%0% n\é\@{zeer %gqf:?(r %B[lgtgc%}s? f, c_ogw}%omgcgc%@ghgrﬁ%ntmn
h
W%grﬂg%}%?r %ﬁ&efb OBy Lﬂ?isbﬁ@ﬁ§ %E}lj_l 3 ot ocoI HBs invPBS to the

ted accordingly The M2R
detivetidonbamration fori inectier. e anest hetl zed and the pignent

was injected intravenously (i.v.) via the tail vein.
The tunors were imrediately illum nated

|1y Ph&¥mdzoliinetiby Pipbemimy difothe ihearion (6 mg/kg
(v)t @m%tﬁg??%%gyéer rramo/) nvmlt h ||§%ﬁt dose of1 eit

her
boaga)J aaPinjet@0 GBQ)nud:é%lQ@rma(tﬂéO\fﬂW cHgge wete sesy Bfiggeb at the

nP Af t
mﬁg‘éﬁtﬁaw Cest gnfl HE™P i Yol e&efhﬁ %[%LC% con r o%egﬁg%e pla%ed and
wéf%ﬁ&l MEHR-WdipIREd QThld and 1n\imt:(lia1§é@nﬁrbidn2@”f dpnide, pF(HC@«Elmlmatlon

dar k for 24 h. In the |ight cont
carhampis vaer bawed nd raeingenized (i8] B1. PyES B0 B ger.
CT/ 1 L2003/ 00097
AL S AeyPORR LAY Nto R in Y @hbes, Then

0. %ﬁl@orggmﬁ@g wa%ﬂ Tﬁcéﬂeww,rﬂluléa) (Wasramidid Jo eartl dry girtplel Qubated
for

| mredi atel y, a r treat
foB| Lieh (2E|390°i]%an¢1, q)hgggd WA sdeublesc HisH 1%<§ waigy 1o nﬁg njll Y fSium
re f £ h
bR RSB O ST 2ol dhmind o e
organ/tissue on identical samples taken from untreated mice, and values were

subtracted accordingly.

(vi) PDT Protocol. The M2R tumor-bearing mice were anesthetized and the pigment
was injected intravenously (i.v.) via the tail vein. The tumors were immediately
illuminated transcutaneously for 5 min by 755 nm diode laser (CeramOptec,
Germany) with light dose of either 30J/cm2 (100mW/cm2), 39J/cm2 (130mW/cm?2)
or 45J/cm?2 (150mW/cm?2). After the treatment, the mice were returned to the cage. In
the dark control group, the mice were injected i.v. with sensitizer and placed in the

dark cage for 24 h. In the light control group, the mice were illuminated with 45J/cm?.
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5 24 hours after treatnent and skin flap was nmade for
each nouse and phot ographed. Then the tunor was

WO 20meedIni th the skin above it, frozen for 1 POUIL2843/000973
-20C, and then axial slicelwas nmade and the slice was
phot ographed. Control mce were injected wth Evans

(vB) UkasaularhShetment nné Berméaézlnty eaMade rbegeing af@l glina tumor

xe,girogltél G gl%fé%/vﬁg?tg tlhn e tqls(fd 55 %rﬁﬂ]é@'gg?{@) {ny% b k%rt fbl%m)
InfHbdiReRt &Eér %&ttn?én't MQBWE 1961 PBS) wesinjétgal (0 ml, i.p.).

tunor cell cultures The phototoxicity of conpounds 4
I\/Mujw&evﬁlsvtq&ayélﬁmahé@nég4 @@gf,s,ra,f@é dreptment. The misgweerg pacrificed

P1|1r§ aﬁfgg}a@ngm 61H? ap was 1 rﬂgcﬁ %Eg%télggjloﬁ% al‘fcﬂvﬂlé:tographed

Tﬁéi‘f‘ﬂi@ Rkt W@Q?en@cfveﬂhﬁﬂﬁﬁhﬁmﬁﬂmboﬁl@ fit, 4roR@ufr,1 Mashed2@ag and
I1Tum nated or kept in the dark. The results are shown

thien aBiabslice es TBadecind ttheeslise veas IPhetogtaphed drasgah |G Were an njocted

w{%}év?ﬂseBi:@Znaé el lafs"%e tgﬁéc’ gse&l'é tl\é?tig}& r%’l&l%% da(nthé: gr %(écg?&ag gbntmuedl

aé‘&\s’cﬁk@mmbllﬁhem&%ﬂ@@thetely As can be seen, the
20 phototoxicity of both pignments 4 and 8 is

concentrati on- and |ight-dependent, w thout any dark

E%f(l)l)élﬁg ﬁ,{ b gto‘x‘fcﬁré' ?f Wfonﬂ?ﬁi lbsgét(sari%hinl??&ﬂlﬂfllbderwatlves

gzﬁhétthmm&en{hnuwgot ot oXi CI ty of the sulfonated

pigments 5 and 11 was d M2R .o
el ahberhetefoxicity of C@ﬁﬂ” éﬂ‘? gnwﬁ %egemgn%{ﬁ@p desciipgd in (D)

ARt ot Sﬁl% Ihé/usgfm ?rgh%ﬁggfﬁ\/‘r’ e Jeﬁgbt;ﬁﬁléal L(i%l(%' g]plls were

concentration- pendent,
pR@icabatpd gmhnhaeamg dumcanratiofis &f thip cofﬁpemrel fios 4 hougawkshed and

toxicity within t tested range. Exanple 15.
llmpﬁﬁ‘é@k]l‘%ﬁ%dﬁﬁ% bi odi stribution of conpound 4 The

fi rs%gé%%%lt?%@é)rs v(g??ﬁ PR, Fl!&elwti&t HeOMiLsel fbifated cémpound 8 in

t owar of so 30 hel anoma xenografts was
H3&t endriMB2t éedlspirgppecitvely, pﬂndrmaE:gs: Aét 21& sfoartbe mono sulfonated

ccgbg&l};t c%gltg#%g%tll ggé-:[%? ﬁmill\gﬁf sbz%sga? 1v§§r ct ocpalngbee :s)»een the
pﬂ(‘)tgﬁ?dbtltgdof %ﬁ?ﬁ@ﬁﬁeﬁ‘ﬂs%ﬂ g1 %oﬁée'hﬁﬁtlé@ ot i gBf-H&Jendlent, without

I njecti nmonophasi ¢ kinetic pattern with a
ansOdﬁ"kcbcbeut}GBl ﬂm ms(eﬂabmw The Liseof both preneeantsaia dee wmed~AoM),
4/ Oﬁ549% ﬁ’ﬂCT{l L2003/ 000973 32 fromthe bl ood nay

#at o8 dP¥ml | fraction (if at all) is bound

t 0 t |Tﬁe RJh@ﬁﬁ&(lCl%DBPﬂ{éeﬁﬂﬁ)nat@ﬂ ResgmbRe SChRRNanes Bdteitined on

have beén slower. Table 4. Pharnacokinetic paraneters
M3ZR #nquge me&@omao@&js As can be seen in Figs. 3 and 4, the phototoxicity of
pigments 5 and 11 is concentratlon- and light-dependent, and the LDso of both

pigments is the same (~5uM). There is no dark toxicity within the tested range.

Example 15. Pharmacokinetics and biodistribution of compound 4

The first step before testing the phototoxicity of 4 toward PDT of solid
melanoma xenografts was to determine the pigment’s pharmacokinetics and
biodistribution in vivo as described in section (vi) above. As can be seen in Fig. 5,
about 90% of the pigment 4 cleared within the first 10-min after i.v. injection with a

monophasic kinetic pattern with a to5 of 1.65 min (Table 4). The fast clearance of 4
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Paranmeter Equation y=1.64+90.6e(-0.42t) TOS5 (mn)
1.65 Kel (mn-') 0.42 Vvd (m) 2.12 CL (m/mn) 0.89
wKedo4/043492 e of elimnation; Vd - vol une of PCT/IL2003/000973
distribution; CL - clearanc@. The biodistribution of
t he conpound 4 shows that, in nost of the exam ned
frof @8 hfoddf mby) empHUES, onlne sman rfection Ef et all)ds bomidyte the plasma
i mredi ately after injecti dd“p to al nost
comspencytse OthETWiss elearapia might g@)"%ﬁe’ﬁ?]&? %inilar to their
cl earance rates from 10 the blood (Fig. 6). These
results probably represent the pignent level in the
bl ood t mappes . Phatscokimpic prraymstens of 4 iemige bleedr i n
spl een, lung, and heart. Furthernore, the results
al so suggest that pignent diffusion into the organs is
negl i gi bl e. ﬁﬂgrn@{e ment 4 [clears rapidly ffomthe
nouse body, | an hin 30 min after injection it is in

background [Eyelisni n al | tjwslues-90Bee0cibar ance rate
of 4 from the mouse bodyis—much—i5+aster— han

Pd- Bphei d ( 3“@05 (nﬁp}:h reachné GBackgr ound levels only 48

hours after it om (1o Fown). Exanple| 16.
Phot odynam Kf( ]i{r?ent of h}&% nel anona xen%gr afts in

CD1 nude nlw@ iy h sul fonagad pigment 4 20|Based upon
t he pharmacpkinetic results of Exanple-315-ahove, the

t r eat ment JE&(@@@IHH) or colP8ind 4 was set to 5-mn

[ t i e - or
Itheg(ran giﬂg‘ ﬁ?etﬁf)ﬁ 1{ gjﬂé%ctclt ok W@%mﬂ"ﬁﬂ CULO”cleArane,

dedipRt BiddiRbutioh of dsetompaindeshdve that ip mdst of the examined
absorption of 4 (CeranOptec, Cermany

orparschf tmmmoused@m mgma@tlevqh #e Img%blr@mdlﬂtaﬁ' i g}J?qtmand drop
to%xpg%cbo' ]’ag 58 16V6ls lEﬁe 3 ﬁhﬁ 19 0Rs e C:IZélI‘ﬁi‘C)e Qates from

easi ng intensity (Fi
thE b JAE(FIL.EH). theieflfesiﬂaaobmbablwem‘esmu thei pizineotiteve] in the blood

increasing the light intensity oves e
trapaE ot FrpvEarms Y580 A SR 30 VEIFRTL Repey prpeart Ffinéiofe, the

e e o T

clbddt ensidlyy fiokn e jriomﬁ Jbalpened wathia 3 gnnfaﬁmrimectlon it is in
i ncrease in . the survival to % (Fi

ba;lsgn@un@ lgvelstiy aMlﬁSl?éePhq leUpRCGERIS 0% gé% ggwi?‘%?eé’l\g?f igymuch

Q%napg ﬁéﬂm@ , Wfcil 3Edehes® biokaRRING kels IRILABI Hurs after

nam c treatnment ‘with conpound 4 This
m@cﬁsn(ﬂmehowm)s carried out as described in section
(vii) above. Fig. 8

Example 16. Photodynamic treatment of M2R melanoma xenografts in CD1
nude mice with sulfonated pigment 4

Based upon the pharmacokinetic results of Example 15 above, the treatment
protocol for compound 4 was set to 5-min illumination immediately after pigment
injection. In these experiments (see section (vii) above), a dedicated medical laser
matched to the peak absorption of 4 (CeramOptec, Germany, 755 nm) was used. In
order to determine the optimal drug/light protocol, mice were treated with drug dose
of 6 mg/kg and increasing the light intensity (Fig. 7). As can be seen in the Kaplan-
Meier survival curve, increasing the light intensity improves the mice cure rate from

43% to 60% with 30 and 45 J/cm?, respectively. When the drug dose was elevated to
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illustrates the effect of photodynam c treatnent on

bl ood perfusion in C6 xenografts inplanted in mce
W@ 20040)53492r eat ed ani nal that was adm ni st rat edP@i/11i2003/000973

Evans-Blue inmediately aft3dr PDT showed edena and

enhanced vascul ar | eakage, of EB into the 10 . .
9 mgke methi light interssityarfisl emt, dberp yvas nesigiieant sreggase iy, theyrgice

al bum p- Fvans Rl epkage) in e. | Llimnaledi 8%t8% or 9
SuWéﬁtocZQ{%a@E% ﬁo&{?’h‘iarggﬁ-f"h Miis ﬁ%{hel élﬂrlg%lsi N ihe same
m '@'ke Din thOdapt reated animal (b, f). Twenty-four

[ater, it can be seen that in the treated mce,
the tunor surrounding is heavily colored blue (edeng;

c), jle, the t r epal n ' e
ExpiniLl: Sleet o4t of PRy Bl brk i oith, € By

af t i PRbefithent WaS cARRAl Guttdssdesaitieddarsettien (Wijaboss Fig. 8

wel | as the skin above and around_ the tunpr élﬁgé fis
illwsitretes thet ¢féect o6 ahetgdynasy tiegtopny en HloRg; Regtusipg Xghoera
. vascyl.ar_shut dq Kk ; M RaheBlue
lmﬁﬁf‘%l 1 mes {aU ﬁ%’? T¥e;a%§o?:gﬂ}1§§ﬁ1gf 3@8 :jaldlinelhfg%r%tgﬁ "tdll!%ssuesﬁE
imﬁ&dia'f@ly afherpelsactved edanc hnbehanald vasoulsrelssleige of R ingo the

tunor 1 ndicates that th C unds .of t i nyenti on .
integstitie aa demongratae e wlG ABHbI alwn’ﬁglﬁ%?f‘ﬁﬁue lsgkhge) in
vascul at ' - I ; imal
o AL ek oA B o RSt e o
to aniremed amdel (8ff) AMPentiPifotrdecyoms hiter, ttheen doyse¢rPtip) iththe treated

oe oo et Shoonelpenp popab G TlchEr . HBOE theumor

‘ relﬁngars] %ﬂi{uélgglfo.r ER écﬁ@r) %ﬁlécl\tg)oxra%lﬂaf( ghedRirtd@lat occurred immediately

vasc rization’- . I'n age-rel ated macul ar
af@epPTgdpRThe muscRNBye RIE: theitmgorar welbes the skinadareand sgund

i sk of visual | d t _ Th i
thormen (ouh Py TR T ol (Y08 P gor EFGRE, Sifhdown
to{):lg ?faéé guﬁ éi?.xﬁllglﬁé] unfeR& Ssmahitedugrageolerddlnelikabther tissues

activate sub endothelial clotting cascade,
(eThg s @hevehtctive emdlosaret b npwr wesselsninothet mesbindigatasi that the

th I ... 30 For th t 3 '
R e D e

RANGEe-Bansl nacllar ddgeaneton MD)sensi ti zer dose,
Va(glﬁ@ﬁest ancgeto light il Igjm' nation (DLI)) have been
devel oped enabl i ng precise focusing and targeting of

t h h ] |, d_mi ni el i
Expmple . PR IeEpig il Fampflfe TaEaP Akl LANAS! N9
Howep|gfiodyginiOthe Ry PDY) hitiees desdlspedenminget tedoir Ingalized

presently WD 200%%35492 PCT/ | L2003/ 000973 34 . N
vasvelat abtlasibwrof the mepdy fomeed vaspalar gembrangspapiuatigg from the

| y. i i - .
SRR Bt T PSR LA, ollRlASE llar pacneraon
(AVBHVUBDWaRRES ct8poreinhrtaes tiendsknyidet losesegondary to CNV. The

sign ficant side effect of treatnent

expoism oA EctioR ORATEL &y HoVEkicls PHENBHBE SHptRiToreactive oxyeen
S B0 IR R s sy gl s
These events lead to the formation of thrombi within the vessel lumen.

For the treatment of choroidal neovascularization, highly selective parameters
(Laser power density or fluence, photosensitizer dose, and distance to light
illumination (DLI)) have been developed enabling precise focusing and targeting of
the pathologic vessels and minimal secondary damaging effects to healthy retina and

choroid tissues. However, using the only photosensitizer (verteporfin) presently
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4, and conpared its characteristics to those of

verteporfin. Conpound 4 is a pure and stable
whamtmesiserhl orophyl | derivative isol ated as a pOI/H2K03/000973

purple crystalline powder. 34t has a nol ecul ar wei ght

of 916 and is soluble in aqueous solution. It is
av@ﬂﬁdiatﬁbrecluﬁm Usy, tepeatédtreatwienty qve @gmralhégeqv(l@ﬁ ta gehiefe the

absor 0 s (7 0, 385
deSRe OO s bR o T dpdier JaF Spehal Mssud Rfmage is
n%q ceﬁ%ﬁ@%b‘é@&h@a%igﬁﬁi&nﬁﬁ@éﬁf@cﬁbﬂ%‘aﬂnbﬁ t he highest;
a very'low cytotoxicity in the dark. Thus, tissue

danslgethisa pxpeeingmit wol haefd dyy umq:é th grhotedyaamin reatment &%DT)

pogénct]gr gﬁ rl%pgogpéxp eol?.}{o os?p1 éereeme 8&?@ E SITI]? &%g&pound

4,%@%&%@5}%&% %ﬁérh&@rlﬁﬁmﬁio%bﬁéﬂ%&ﬁﬁ to amm ent |'i ght
~or the sun light is mninal; ener at.i on of

r eacGompowndydsna ppl@ca,néget:(hmctq:rgoch iyadve gsolated as a

ff t t T
blaRBEP R AP o 4o LhoE 6 "]#a??éelé%[er 15 g i solyote in
a@eo&%ﬁﬁﬁ)‘hr Rid SareraBy ke follodimpRigesticy (2)14 mﬁﬂﬂb@dirptlon

di ssolution. This formulation remains_stabl r. 24

péa (ESa153C 1 G0 6. rapnecsTesedeae of dghhis e the

négl@gmgﬁ@n%g t Srr Ct eg%ﬁngﬁv's%ﬁ%tt%ppr%pr ) a very low

cyfgﬂoﬂféﬁy%&'tﬂet dRR. RS, 1iskus G:Ihﬁid%é Bl B ot b’g‘lshah@l@d dise and
via the marginal ear vei n e potential of Conmpound 4

lehgih eDFxmisumgecy ¢ i eapidhnciieaaed diegeribe dorprpft e(/!@de)m\ﬁa%ﬁon

nﬁ’%{; %gffﬂﬁ? rg}t %feilﬁg%%oﬁ%%gg% L}!?po%ge 8" anibleéxt light or to
th%as}%ﬁ' l’éght G4 %ﬁmn’faﬁu (/c% £ eRgivh aFgBLctive adxyiers spécﬁbsl(ZR@&)eisshlgh

25 ol evage des Pins, Epeigne-sur-Dene,
bﬂaasecé)efﬁmré mwwtmemsem&(&ﬁ % ong term PDT effects on

the e ted

par a %Tﬂ) P %@g \f?l\séfrﬂ1 u@ngég i %ﬁ 5%@%2??“ a2
c&emm & ((ﬁhg’mldmd ghivker dinti MEdrbplide dimmo(nz T.%mfuﬂmﬁlatlon

mg/ kg) and distance to light il

rinatio
e e ooy gopuoe Splalche fatyme o e
O
L
v@l@fr@rﬁﬁhﬁlbﬁ veR dgegied iedvervuslyras aypobfs vidf the amzsgmal ganayein.
choroid and  the aqverlyi

d f
secoﬁh% poteatlaln%(%emae@rc{]g f{?’gﬁ)b&a B%tl\ﬁgee@??g‘?ddver aﬁgg%eélerauon
nQ,QS QR VE V H# (?iéﬁgﬁﬁ‘m N-Uv@ﬁfse@vxﬁ&@ﬂbﬁd) using a

eye wer e exam ned by’ i ndi r ect

rabpittehahroost B]gmentéd nabbldzss(déﬁ ﬁva@d@Q}oalmqgn@’r‘:mjobgﬁd 0-12 weeks
hj st ol ogy _at var S intervals aftter PDT.

ol 54 SBevees et 20t RB BT ST BEMBORanL) o W lehaue and

5K Nehefd invebtigatdt Mot &he foll
lﬁ&duced% e?f%g{: 8n AhY %o BBiS EeyBN et invRbtida e following

hor ol dal occl usi on,associ ated with
sﬁarrwtﬁrs:rla)WSBmal lases fkutencter@S aud 50Y/emd), Rempenad defdlspdesignated

WS dostt 51;5%% YP5nd FistiRee & TigPinutiBlih OLD of 15,10

and 15 minutes. 2) 689 nm laser fluence (10, 50, 100 J/em?), verteporfin doses (3, 6

and 12mg/m?) and a constant DLI of 5 min. These PDT parameters encompassed an
array of effects on the choroid and the overlying retina were delivered for 83 seconds
to induce occlusive, subthreshold occlusive and non-occlusive vascular events.
Treated rabbit eyes were examined and followed by indirect ophthalmoscopy,

fluorescein angiography (FA) and histology at various intervals after PDT. WST11
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derivatives having a free CH2CH2COOH or a CH2CH2COO
group at position 17, and tetracyclic
whawuesiserhl or ophyl | derivatives devoid of a CRCIL/2003/000973
metal atom and having a -@82CH2COCH group at position
17, a -CH2COOH or -COCH group at position 10 15, a
-COCH group at position 13, nethyl groups at the
ositions 2, 7, 12, 18, and ethyl groups at the
ChbddMS:ons 3 and 8. 2. A bacteriochl orophyl| derivative
according to claim1 containing two negatively
charged groups. 15 3. A bacteriochl orophyll derivative
1.accordbagerarhiraphylll dabnatiné ndntginity eteleasteomet ipyefpipbly two or

h . . . . ? )
thg??géggggﬁ%g’t%ggéw é‘ﬁf}?@s g‘?& teféf%“ﬁg hglig‘{pg %eegogﬁa’h%gébvlgeg?%vely
t i r N . .
e o }Slﬁir)% af i c%g i @SP%B%E@&% Sitalyef0Se0@riCidbiRphyll

d8patess R Hoor RehEHLCHETOVRE dreCHICHSCDOgglonp at positich 17, and
wherein said acidic groups that are convert

tehogystie beirioshergps LGBV AR gy SToRb giet cloghiend Baving

o SE5CHSC5H, LB, DRI AP £ CORpELLCHRFH e postion

15lef icEOHVEoas @ pokifien 13, metybgeups acthei pusitibns @, 3, 12, 18, and
derived from a _natural or synthetic derivative of
ethzlcgrevnsss rearaspiops Panf 8¢l udi ng  conpounds in which the
central My atom has been del eted or replaced by ot her
nmetal 30 atons. WO 2004/:045492 PCT/1L2003/000973 39

27. A ddgiceriooklotaphel hitdrivatiee | acebidieg aocolatdhng tentaihmgniwo
1 of the formula l or Il: R3 5 R3 3~4\6 78\ 2 M/

nagatingly gharged groups.N N ~ NN 17 1615 14 13 00O ( )mO
RA RLOR2ZRLOR2 (I) (1)

3. A bacteriochlorophyll derivative according to claim 1 containing three

negatively charged groups.

4. A bacteriochlorophyll derivative according to any one of claims 1 to 3 wherein

said negatively charged groups are selected from the group consisting of C0O0, COS,
- 2-

SOs3, and/or PO3 .

5. A bacteriochlorophyll derivative according to claim 1 wherein said acidic
groups that are converted to negatively charged groups at the physiological pH are
selected from the group consisting of COOH, COSH, SO;H, and/or PO3H,.

6. A bacteriochlorophyll derivative according to any one of claims 1 to 5
derived from a natural or synthetic derivative of bacteriochlorophyll, including
compounds in which the central Mg atom has been deleted or replaced by other metal

atoms.



wherein 5 Mrepresents 2H or a netal atom sel ected
fromdivalent Pd, Pt, Co, Sn, Ni, Cu, Zn and M1, and
wo eoalam Fe, Mh and Cr; Rl, R2, and R4 each PCT/1L2003/000973
i ndependently is Y- R5; Y3¥s O S or NR5R6I R3 is
sel ected from-CH=CH2, -C(=0 O.- H, R7
7. - 1A w@ﬁmmmhyll @w@m%cao)@eg torejaim bpétmi‘?lﬁl“}? or II:
-CH(CH3) - SR7, - CH(CH3)- NR&R 7,
HaI — CH2-Hal , -CH2-R7, -CH=CR7R"3 =
327 -CH:CR7HaI, -C(CHB)zCR?HaI ) S

Phe ‘group consisting of: 725
1onally cont ai ni ng one or \or.
ar bocyclic or heterocycblr @&iet
oL QpLelonalrTy substituted by one of nypre

f unct o}?ﬁmps sel ected fromthe group 00(1 [
e, Op, OH, SH, CHO NH2, CON
ne-atlvely charged group, and an acidi ]

SINe] ogl%al pH, 20 (b) a resi duevﬁ 3 ® acid, a
dept¥de or of a protein; and (c) &n is O0Oor S R5
may further be R8+; rnis O or 1; and R8+ is H+ or a
cation; Br ovi ded that: WD 2004/ 045492 |

pCT/ 1 L20dB) 000973 40 (i) at |east one, pr efg %\bl y
two, of R5, R6, R7 and R 7 is a hydrocarbon chain as
defined in (a) above substituted by a negatively
wifkahoed group or by an acidic group that is converted

to a negatively charged group at.the, Lql 9g}-C ]
 onMesats st et stoph g ARG PR Choom R Co
BRI +;0or 5 (iii) at |least one
Zrbefn ‘“’ﬁ?ﬁ"‘“&?%%“qg% a&aﬁgH 0 R8+ or S R8+ and at
| easﬁb RQ%nd%eB&lmB@penR@nﬂmd YRRz i s a hydrocarbon

chain substituted by a negatively charged group or by
an a¥idPcS gf BpRe:hat |s converted to a negatively

charlgeqsggeqwﬁtﬂ% ~CRi qu(lag_l)gj(j}p}H, @gd)l}w,) -@H=NR;, -

| ea one o is 8+ or S R8+
CE@HL)aNR),6€3L-ORE -CH-SRy, R ,- NBJR R? -CAHEHR) - Ry -GH(CH:)-SRy, -

5o AP SR, R O Pdl o ke,
ClASH2ERIPONCHARIF) AL b@m}t{g&@mm, #d -C=CRy;

Rs , Rs , Ry and R’; each independently is H or selected from the group
consisting of:

(a) Ci-Cys hydrocarbyl optionally containing one or more heteroatoms,
carbocyclic or heterocyclic moieties,. and/or optionally substituted by one or more
functional groups selected from the group consisting of halogen, oxo, OH, SH, CHO,
NH,, CONH,, a negatively charged group, and an acidic group that is converted to a
negatively charged group at the physiological pH;

(b) a residue of an amino acid, a peptide or of a protein; and

(c) when Y is O or S, Rs may further be Rg' ;

mis 0 or 1; and

Re'is H' or a cation;

provided that:
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negati vely charged group or by an acidic group that is
converted to a negatively charged group at the
w@boogioed4oni cal pH and at | east one of R5, R6, R7II/HI2003/000973
R 7 is a residue of an am4fo acid, a peptide or of a
protein; 15 but excluding the conpounds of fornula I |
wher@ianlebbtione Asrefbedtily ou, GR3RS, Rer ROAD) ‘gisz hyjrogasbaehgin as

e RS- NN T ST T R
. ' : ' bl AET -
i oRE oy Rty o Boch r oghlavop il x|

20 vipsQbdt S, drefaaBlyitwel of RiRgend Bs pupH, SiHeOFal ecs Bd'sor
fromthe group consisting of COO , . COs-

, . SOB-,
and/(af) aPR3stZonedf Ry, e tet RpishDHy SHhO Re'derS Rat andeatdgast one
the formula | or |11 i

) . to.clajm7 wh ' i d
of o Bl o s AETOSROOBRVB BNt hep RerdBEy Ui aoun
g < at. t . . _
oSG B 2Rt LB, gt o e
ph?@i&h@ica]lﬁ}{;dk bact eri ochl orophyl | derivative of the

ormula | or Il according to claim?7. erein, RL is Y-
R5 ;(ivy at a6t on8 ofr RNHRo, amdijRg QH, thQdR@degrSJ &' apbatleast one

E T T e

20044045182 oRE B | R%QQ?RQQ@@R& is4lhylilocabon chain substituted by a
bacteri ochl orophyl| derivative of the formnul

At | | or 11,
negeiiealylicharged gedun a1 by aghaeidicngrup ithattlﬁewfl@%ﬁ%u@ groegptively
amno acid, .a peptide qr ' ) s
cHBERR PR BRI del TRl By pAEpL R Ry Rrand R @
re@GOH AN EMTnG a6ildah Peftiderofathpeiteinng a central Pd netal
atom 13. A bacteriochlorophyl! derivatiye,of .
f or miaexclugies thei granpaymes of farmulayhaheren Wi es éfgfneio& Is -
1Sy - NH- 3 ' Re
clRe ) i Bhr Ofie 3 0 igPOUS ol GCEbAdind of formul T
wh&em-i6p8; RRBEC(=SOCHR BoyR] @it R cae Obh asdiohisdsork+,

Na+, Li+, NH4+; and 15 nis an integer from1l to 10,
preferably 2 or 3. 14. A bacteriochl orophyl |

S.gﬁgir é%}a{c}/e?ioglfdofd%ﬁyﬁ YeRVhidvel df @6 FOFRAIAT Jral Gb@rBing to claim 7

wherein said negatively charged groups are selected from the group consisting of

COO’, COS’, SO, and/or PO3 .

9. A bacteriochlorophyll derivative of the formula I or II according to claim 7
wherein said acidic groups that are converted to negatively charged groups at the
physiological pH are selected from the group consisting of COOH, COSH, SOsH,
and/or POsH,. .

10. A bacteriochlorophyll derivative of the formula I or I according to claim 7
wherein Ry is Y- Rs; Y is O, S or NH; and Rs is a hydrocarbon chain substituted by
functional groups selected from OH, SH, SOsH, NHy, CONH,, COOH, COSH,
POsH,.
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Mrepresents 2H, divalent Pd, Cu, or Zn or trivalent
Mh; 20 RL is -O R8+, -NH (CH2)n- SO3R8+,

WO N4OGHD) " 000" R8+; -NH (CH2)"PO32 (R8 +)2 ; PCT/H:2R3/000973
wherein Y is 0, S or NHandlR5 is the residue of an
amno acid, a peptide or a protein; R2 is Cl-C6 )

112l koxbastesibclasropiglh dsryvatiae lwb e fosmupsok gt Mnscesdng taoplaim 7

r ef er abl thoxy, R3 is.:C(=0)7CH3, -
wiSign Rigsihd reve ) Feppynactiis SpEPhais pifei ol 1 o3
(R8 +)2; -CH2-NH (CH2)n S03 R8+ ; -NH (CH2) -COO' R8+;
or -NH (CH2)"PGB2 (R8 +)2; R4 is-NH(CH2),-S03 R8+;. .
12- NHA Bhiz¢riochlomptsdlnderivitivg ofthenformgta- 1 o1l appording tyclaim 1
R8+.is a no al ent, cation such as KK, Na+, Li+, NH4+,
comm@lao%?néﬁagﬁgwe oMy mis 1, and n is an integer
froml to 10, preferably 2 or 3. 15. A

bact eri ochl orophyl| derivative of formula Il in claim

137 whierteicteriocigrophyld dirivatienof fhe faomplaok/aseuléng to claim 7
PCT/ 1 L2003/ 000973 42 Rl is -O R8+, NH (CH2)ri SOB
WHSERIN: or Y- R5 wherein Yis O, Sor NHand R5 is the

resiyfyep@f an amino acid, a peptide or a protein; R2

is Cl-C6 al koxy, preferably nethoxy: .5 j 2 L
- O Ra)is ANH( &'}({a_@)ﬂﬁ-(éﬁg)n-(ﬁ@@?i{ga-@(éﬁz PO (Rg )2
Ci—%ﬁgl—ﬁii ., -SMB- R8+; R4 is-NH(CH2) -SO3 R8+;

NH- ( R8+ ; NH (CH2)n-P(B2- (R8)2 R8+ is a
nmonoygkeot=@atHon, preferably KK ms 1, and nis 2 or

3. 10,16. A bacteriochl orophyl | .derivative of the
f or nRd’ is 3 masevwlent gatiansugh as by 38 > LLoNEls@flg of t he
conmpound .Pal | LaEfpRNeoBPerbide a 17 3 - (3-
sul f‘b}ﬁr"‘Sﬁ?‘i“'%% é‘grpégﬁg’ sF%m sa?t .17, A
bacteri ochl orophyl| derivative of the formula II
14? gﬁ;&ﬂl y _r}oghﬁylr%@al lynhgrgériva%l?/e Co(%nﬁlles olrrrl]lglaoh tacr:]ceording to claim 7
Wﬁl-l%xo- 15- met hoxycar bonyl net hyl - r hodobact eri ochl orin
?ﬁ-(Z- sul foethyl ) am de di potassium salt;
31- oNDreplesents PAxdicalehtotd; Gueohdm or Wiydlshler i ochl ori n

o R Ao RO W 3TN E! PRIBASIMRR Ry s 2RE-(CHL)POS”
(I{ L}?Xé}"%ﬁ{s%ﬁé}%y?% bRy etk -Rhiedrbasider iofahl aiino acid, a
’31°°173-
peptide or a protein;

R, is C;-C¢ alkoxy such as methoxy, ethoxy, propoxy, butoxy, more
preferably methoxy;

R, is -C(=0)-CHs, -CH=N-(CH,),-SO5" Rs" ; -CH=N-(CH),-COO’ g -CH=
N-(CHp)e- PO3* (Rg ")z ; -CHo-NH-(CHy)s-SO5° Rg' ; -NH-(CH,),-COO™ Rg'; or -NH-
(CH2)nPOs™ Rs 2 |

R, is-NH-(CHy)p-SO5™ Rg"; -NH-(CH,),-COO™ Rg'; NH-(CH2)a-PO3* Rs )2

Rg" is a monovalent cation such as K, Na', Li*, NH,*, more preferably K*;
and

m is 1, and n is an integer from 1 to 10, preferably 2 or 3.

15. A bacteriochlorophyll derivative of formula II in claim 7 wherein:

M is divalent Pd;
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di (3-sul fopropyl)am de di potassium salt; Palladium

31- (3-sul fopropylimno)-15-nnmet hoxycar bonyl net hyl - r hodo
whamtesi4e2 chlorin 131, 173-di ( 3-sul f opr opyl ) anPCEIL2003/000973

tripotassium salt; Copper (I142)

31- oxo- 15- nethoxycarbo Inethyl-rhodobacterlochlorln

131-R;2s -aazgémﬂﬁe(mmn)s & o YoBs adhsreimYsialQ,;S o N and Rs

31- qQx oqf;.oxycar bon | met hé -r hodobact eri ochl orin
131§ er%% PRI AAT =a1&‘“198 ¥ 53PN Gl ¢ ;

Manggne alk)oxy, preferably methox
31- 0Xo- 15- et h oxycar boné I - r.hodobact er i ochgorl n, +.
131-R3(i2 -GG S yCHar - Hd)n-p%{sagwawm €31 NH SO3 Rg” ;

e g O RS R o N SE R SO B NG P O3’ R

131 “RPis éﬁbﬁ%lé?ﬂbétl@”gﬁﬁeraﬂlyk*' ( N-i mmunogl obul i n G)
am de potassi um salt | adi um

31- ands L5ndwtindwydar bonyl net hyl - r hodobact eri ochl orin

131- (2- carboxy-ethyl)am de di potassiumsalt;
Pal | adi um

1631- OX GoabferidEHIbRRUGRT degivyiive bithe fwonldh dchevordingltordlam 13,

131- (3- 35 phosphopr opyl am de tri potassiu an
comstzmgwocﬁwﬁgz goupg 0 okpladivgy 3 b a@:fsrlmqoag% Eﬁ f- (3-

f 0) - 15- met hoxycar bonyl net hyl - r hodo
“gfégéogﬁ bd?@, gargiylﬁl%g%q 173-di (3-sul fopropyl)am de
tripotassiumsalt. 5 18. Pall adi um

31- 0x0- 15- met hoxycar bonyl. met byl - r.hod teriogchl ori.n.
1h31- @zbacmop]@l@fq%yl)l dg:ﬁ;,va’%ved P’E |a{;cor§ g tg claim 15,

@g%{ggﬁﬂé &ﬁg lﬁ'l osi tion corrprl sing a
P oChi o p derivative according to any one
of cPaladhind Bboi@lSamnﬂhm(ypmhnmﬁmﬂwﬂ-claid ac il el3'-(2-

carrier. .10 _20. The har maceut i cal conposition
s%é@e/bhaﬁ@d@ dipetasyw Falts o phot odynami ¢ therapy. 21.

The Sth{/1-23d S8R QN BLABrih0 ClRi(Msdloethyl
for %/lasc a?fé%ﬂé)% e%r?n 1551phot odynam c {lher apy( 22. L

anmide dijvaassimaewali;cal conposition according to claim20

?rret géq [glfi{q{n 21 % Odi@ aq@%@%ﬁﬁ%ﬁg&%{f@g{)g‘acge%r{b%hfégihn93 17°-

d&ﬁ %gﬂamga@ aim22 for phot odynam c
era y anona, col on, breast, l ung prostate

can cBalladMn 3 *&s@ﬁww@mn«pkh‘i n@mb@irbwﬂfnﬁé&bﬂ@ﬂ%acteﬂo-

e

Copper(Il) 3'-0x0-15-methoxycarbonylmethyl-rhodobacteriochlorin 131-(2-
sulfoethyl) amide dipotassium salt;

Zinc 3l.0x0-15-methoxycarbonylmethyl-rhodobacteriochlorin 13%-(2-
sulfoethyl) amide dipotassium salt;

Manganese(I1I) 3l-oxo-l5-rﬂethoxycarbonylmethyl-rhodobacteriochlorin 135
(2-sulfoethyl)amide dipotassium salt;

Palladium 3'-0x0-15-methoxycarbonylmethyl-thodobacteriochlorin 13%-(2-
sulfoethyl) amide, 173-(N-immunoglobulin G) amide potassium salt;

Palladium 3'-ox0-15-methoxycarbonylmethyl-rhodobacteriochlorin 13%-(2-
carboxy-ethyl)amide dipotassium salt;

Palladium 3!-oxo-15-methoxycarbonylmethyl-rhodobacteriochlorin 13-(3-
phosphopropyl)amide tripotassium salt; and
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25 25. The pharmaceutical conposition according to
claim20 or 21 for photodynam c therapy of benign
w@e@sha4e2 hypertrophy. 26. The pharnmaceuti cal PCT/IL2003/000973
conposition according to cl4dim 19 for tunor diagnosis.
30 27. A pharmaceutical conposition according to claim
- 19 for killing cells or infectious agents conprisin

g
bacteria and viruses. 20Q4/045 L te-
43 DelsceRe pheoHEaOPY A oL LS ARG F orecte
.Gl al 71 B O 21 hilob O dthide thgbt@dsiune &dlt. s or infectious
rlo%lé%ﬁ@?élfngﬁﬁsssﬁ%b bgglt)eri a I:':I%Dd viruses in a biological

product upon illum nation of said product. 5 29. The

phar maceuti gal cqnrposition.a ' I in 13-(2-
R o N U

98{228}& g affoeRsidhngitt o any one of clains 1 to 18 for

SUll?Qnee nu1aactﬁ%re ' of a pharmaceutical conposition for
use in photodynam c therapy. 10 31. The use accordi ng

to clajm 30 for, photod ' - LIRSyl derivative
19 nc?ﬂ@hﬂ&lacﬁglcﬁlsfgwpgmﬁﬁrﬁ?? f;n.phglglg a#ﬁg&%réé éc cgr}ai nant 0
acébgﬁgghﬁémf Sfe dThekadY AT Caridheshanyaceticatlyaccemable ciroer,

1 east’, lung, or prostate cancer. 33. The use

according to claim30 for photodynam c therapy of

age-rel at ed cyl ar e ' QA 1958 ofbdvnamic
2000n‘p’){5‘ﬁ n&%gﬁgﬁf g°‘imopd°§%§’ﬂo%%{’%‘? Itgi T o 18 for
thdrhisy, manuf acture of a pharmaceutical conposition for

di'agnosis of tunors. 35. Use of a conpound according

to any one of clains 1 to 18 for the manufacture of a

phargaceutical ..c bdidi Edilth kd tR8n 20 fof vAcular-targeting
21¢ nf ﬁ%ﬁgﬂ%@%%%@ggﬁ-béﬁg?ﬁg% ngbacteria and viruseg.
phgﬁﬁyﬁnm@mmgﬁntor tunor phot odynani ¢ t herapy which

conprises: (a) admnistering to an individual in need

a compound according to any one of clains 1 to 18;

and 30 (B) i LAt BApbifoh Os&ordhgt e Eldf®r 203%r A1 for
2'2m=.\th f1OF p%%?%éyn§n1g tﬁ%rapyogt %ge-related macul ar
pléegsnaniitheapy uhumlors ingudisgsietag@jic aupirai st ering to an

i ndividual in need a conpound according to

23.  The pharmaceutical composition according to claim 22 for photodynamic

therapy of melanoma, colon, breast, lung, or prostate cancer.

24.  The pharmaceutical composition according to claim 20 or 21 for

photodynamic therapy of age-related macular degeneration.

25.  The pharmaceutical composition according to claim 20 or 21 for

photodynamic therapy of benign prostate hypertrophy.
26.  The pharmaceutical composition according to claim 19 for tumor diagnosis.

27. A pharmaceutical composition according to claim 19 for killing cells or

infectious agents comprising bacteria and viruses.
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any one of clainms 1 to 18; and (b) irradiating the

| ocal of the macul ar degeneration. WO 2004/ 045492
wEFODALEA0D3/ 000973 45 38. A nmethod for tunor PCHOI20E/®0973

whi ch conprises: (a) adm ni®tering to a subject

suspected of having a tunor, a conmpound accordj nglﬁtp
28any Theehafmavkaticub cdmpositi®y acnoddisg (dylaim 2ddfontn Wg ot lHHing of

celly plinEsEeRaRear conerangpatPaatad BiustR At bicRthitd Broduet upon
ilh{;ﬂﬂﬁgﬁﬁr??ﬁ%?@%ﬂoﬁgétpat es tunor sites. 39. In a nethod
or phot odyn

m c therapy using a photosensitizer, the
10 i nmprovenent wherein said photo sensitizer is a

bacteriochl orophyl | derivative ordi ng: t o -
2901 ol pEeTpes gty EnBREr Sl ighady Yngp sed
bi%%i@élﬁx&cﬁic@ﬁtﬁodmmo sensitizer, the inprovenent
:

ei'n said photosensitizer is a bacteriochl orophyl |l
derivative according to any one 15 of clains 1 to 18.

41. In an in vitro netho i lel i Jo factur
30/ nf difh Beomppmd SeBTBRP & 4 orfiskilshy Pl EE b ganufecture
of‘éﬁihﬁﬂnaﬂ:eﬁtﬁ@ﬂ BSBpPSifidZRE usd ghotadynarizehdrapsher ei n sai d

phot osensitizer is a bacteriochl orophyll derivative

according to any one of clainms 1 to 20 18. 42. The

conpqund Pal | adi um terd @HBEE includi
31173- _@Slaf:%qrﬁlpg %ﬁ%ﬁtﬁcal%nqor%a%g[? es eér ﬁ%&%yuoratg%ﬁo{s,’ ngsu e
méisthiid @pdeegi ate. 25 43. A nethod for the preparation

of conpounds of forrmula Il In claim7 wherein R is
-0 R8+; R2is -OCH3; R3 is acetyl; R4 is a group

H ( 3 ForcldRit fiyR8andnfla, icBlon,
s o o Sty ot 3 for BofBRARMAL Barf U1 il Slon
bre&dt resn on gidsatd\ddnaat er i opheophor bi de of fornul a |

wherein R is OHwth an am nosul fonic acid of the
formula H2ZN- (CH2)"SOBH in a R8+- 30 buffer; and (ii)

450, 0 G HFR LESAFATRUSE sl sy U s

maefl@ardtoagritioncl ai m 43 for preparation of, pal | adi um
31- oxo- 15- net hoxycar bonyl et hyl - r hodobact eri ochl ori n
131- (2-sul foethyl) am de dipotassium salt which
ONPY1SES; cdripouhfAEddriige RelaRAGH o1 2AREARD U8 Hbeitie ananufdsture
3P URE6E odrpplouhi3Edd a~H2N-( CH2) 2- SOBH i n a KK
of pifdi@nceutival comppsitien Fatdiagposinef fumare conpound.

35.  Use of a compound according to any one of claims 1 to 18 for the manufacture
of a pharmaceutical composition for killing cells or infectious agents comprising

bacteria and viruses.

36. A method for tumor photodynamic therapy which comprises:
(a) administering to an individual in need a compound according to
any one of claims 1 to 18; and

(b) irradiating the local of the tumor.

37. A method for photodynamic therapy of age-related macular degeneration
which comprises: (a) administering to an individual in need a compound according to

any one of claims 1 to 18; and (b) irradiating the local of the macular degeneration.
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5 45. A nethod for the preparation of conpounds of
formula Il Inclaim7 wherein Rl is -0- R8+; R2 is

WO Q0483548 i s acetyl; R4 is a group -NH (CH2) PCIDD:2003/000973
R8+; R8+ is a nonovalent cé@tion; mis 1 and nis 1to
10, which conprises: (i) reacting the correspondi ng
M bact eri opheophorbi de of formula | wherein 10 Rl is

OHwth a m nocar boxvli¢c.acid of the fornmul a
38H2|\LV1V"( @%qugbm%%aagﬁggﬁw QFPUSFRY (ii) isolating
the desi b riORRRYAY 16 stBETulsbebled of havifly el akompound

the preparation of conpounds of formula Il in claim?7
acudrdingito anyl BneRIf ¢laimsd-toR®rand2 s -OCH3; R3 is acetyl

R4 is a oup NH: ). 1. POB2- +). 2] o :
ronoval e SRATINE (e WEIECLRy sttt Proifss' i ppasuing the
ERERENRESE the s)us]?]e%?&lt hyag, Wherelos egee filiofgcence indicates tumor
M bact eri opheophor bi de of formula | wherein Rl is OH
sitgs.t h an am nophosphoni ¢ acid of the formul a
H2N- (CH2),, PG3H2 in a R8- buffer; and 20 (ii)
i solating the desired conpound of fornmula Il. 47. A
397et had of Ghethfie Rk €pR6tBEYRMiOf teepyousity af fhotosensitidet, the
inclaim7 wherein Rl and R4 contain the ?ama I
impagpemont| Whemir geid JhetRsENsiiACE hisc gnprrtgechlerophyll  derivative
reacting th idng M bact eri opheophorbide with
acﬁ%r%%t %gygﬁe §ﬁ£e15ﬁ%gf)%$gqhosul foni c, am nocarboxylic or
am nophosphonic acid in a R8+-buffer; and (ii)
isolating the desired 13,17-disubstituted derivative
40f  faramkthod ifor diSgnofisnafithimdrsfusing dphqsoepsitiact, dre ipfprovement

conmpounds of farnula LI in claim? erein Rl.and R4
whEeaEhhetogen s ¢ cpeotgomll 4R5/aRyE aedSiuRlla Sy one
l4; + is a 30 nonovalent cation; mis 1 and n
oﬁgﬁ%%tlgo?g] whi ch conprises: (i) coupling the
correspondi ng M bacteri opheophorbi de of formula I

wherein Rl is OH w th N-hydroxy-sul fosuccinin de ..
41.sul Tnoamtis)vitmo trheshed dere killing bt rels |9y |infectipus. agents comprising

di met hyl.am nopr opyl ) - car bodi i 1 : . .
st i as BT A B0BPO00STS Aty UF) JPBScre, isin il
plidssehiiting idh Bagt@sdhnbaigphwivatiee dctodling\oangromeyof claims 1 to

sul fosuccinim de ester with an excess of an

1&ni nosul fonic acid of the formula H2ZN- (CH2)"SBH in a
R8+- buffer, thus obtaining a conpound of fornula I
having a sole negatively charged group at position
437, Phdi ido}ﬁzﬁoaﬁ@t i Pglladhen priegteciophéophbepde i id) i7t-H3@nlfo-1-
excess of N(CH2),,-SGB8H.in a , R8+-buffer; and
oxysuccinimide) ester sodium salt, as an intermediate.

43. A method for the preparation of compounds of formula II In claim 7 wherein
R; is -O"Rg"; Ry is —OCHs; Rj is acetyl; R4 is a group —NH-(CHz)n-SOg’Rg+ ‘Rg'isa
monovalent cation; m is 1 and nis 1 to 10, which comprises:

(i) reacting the corresponding M-bacteriopheophorbide of formula I wherein
R, is OH with an aminosulfonic acid of the formula H,N-(CH,),-SOsH in a Rs'-
buffer; and

(ii) isolating the desired compound of formula II.
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(iv) isolating the desired conmpound of fornula Il. 49.
A nethod for the preparation of conpounds of fornula

WO Roofo453bai m 7 wherein 10 R and R4 are each BCOIQ®0¢B/000973
NH (CH2)"000-R8+; R2 is -0O@63; R3 is acetyl; R8+ is a
nonoval ent cation; mis 1 and nis 1 to 10, whic

44 confThé smahoc( h)cooding|td retpimhd3 &t prepasatien A§ palladlum "3 oxo-15-

e BRSSPI Bl T g R B, ot
salf’ 39@ ﬁﬁ%%ﬁs ﬁ%};?‘%a'gﬁn% Pd-bacterlopheophorblde a w1th taurine of the

carbodi | m de ( 15
formedec HhNgCHpa-S@&Linta g ~“buttiss epd r(ilbtﬁﬂé%%gagmﬂ&é%sx’ %gld
-N-hydroxy- sul fosuccinimde ester with an excess of
an am nocarboxylic acid of the fornula H2N- (CH2)" COOH
451 N & RRttolubi B, préﬁﬂﬂ@hdibdf&ioﬁip@gnd’s shivpraulad] &f clagm Fuwvberein

1 having a sol e " negat h d ny
R1]i§ 0 (Rsl ;Bz iseflitln gatlg@le\éﬁ @taaégggﬂ%’% (?ﬁl ; Q\ﬁ@hhgl Bsisa
0 ff
m‘?f%ﬁ T R R RR U T N
net kpdeddingtthe cofrepanding M—baﬁtenoptmpmibldef off formulad wherein

in cllaim7 wherein a
RiNstQiEsathrarpgBimocaexyl Rzacil(g Oﬁée%ma%ih\]a@iﬁy ﬁoq% n 'f@‘ i
b %3 noaovalent cation; inis 1 and nis 1 to 10, which

ses: 25 (i) coupling the correspondi ng

Mb 6} Bolatiph ernksitl cenpfunt of forald Iwherein R is OH

mnth hydr oxy-sul fosucci nimde (sulfo NHS)in the

presence of 1 et hyl -3- (3-

I e
R Tl G

RSl DOBJ;T o] : 08 IiH H®GH3£R§ Esracwhyl hRars aaglt@ep S‘Nﬂ -(@H2)n-PO;3 (Rs )2 Rg"

a h h
is meroenioy ot il g€ s b ICIREReR IS i ng a

compund &fo R dBWespdnd VMDIShc%n RéHhOAE@S bF &ryhula I wherein
char@U% grt%up at p%lt?%n 17; (|O?| di)reactl t he
R pisa0HOwitlo fn strépophiosphonict avidaof ﬁwcfgggulngqhiz(\C]%Mngz in a Rg-
bPO3_I—|2 in a R8+buffer; and (iv) isolating the desired
4] d of formula Il.

(ii) isolating the desired compound of formula II.

47. A method for the preparation of compounds of formula II in claim 7 wherein
R; and Ry contain the same negatively charged group, which comprises:

(i) reacting the corresponding M-bacteriopheophorbide with an excess of the
aminosulfonic, aminocarboxylic or aminophosphonic acid in a Rg'-buffer; and

(ii) isolating the desired 13,17-disubstituted derivative of formula II.

48. A method for the preparation of compounds of formula II in claim 7 wherein
R; and R4 are each a group —NH-(CHZ),,-SO3'R8+; R, is -OCHj; Ry is acetyl; Rs'isa
monovalent cation; m is 1 and n is 1 to 10, which comprises:

(i) coupling the corresponding M-bacteriopheophorbide of formula I wherein
R; is OH with N-hydroxy-sulfosuccinimide (sulfo NHS)in the presence of 1-ethyl-3-
(3-dimethylaminopropyl)-carbodiimide (EDC);
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(i) reacting the resulting M-bacteriopheophorbide-173 -N-hydroxy-
sulfosuccinimide ester with an excess of an aminosulfonic acid of the formula H,N-
(CHp),-SO:H in a Rg'-buffer, thus obtaining a compound of formula I having a sole
negatively charged group at position 17;

(iii) reacting the product of step (ii) with an excess of H,N-(CH,),-SOsH in a
R -buffer; and

(iv) isolating the desired compound of formula IL

49. A method for the preparation of compounds of formula II in claim 7 wherein
R; and Ry are each a group —NH—(CHz)n-COO'Rg+; R, is -OCH3; Rj is acetyl; Rs'isa
monovalent cation; m is 1 and nis 1 to 10, which comprises:

(i) coupling the corresponding M-bacteriopheophorbide of formula I wherein
R; is OH with N-hydroxy-sulfosuccinimide (sulfo NHS) in the presence of 1-ethyl-3-
(3-dimethylaminopropyl)-carbodiimide (EDC);

(i) reacting the resulting M-bacteriopheophorbide-l73-N-hydroxy-
sulfosuccinimide ester with an excess of an aminocarboxylic acid of the formula H,N-
(CH),-COOH in a Rs'-buffer, thus obtaining a compound of formula I having a sole
negatively charged group at position 17; “

(iii) reacting the product of step (ii) with an excess of H,oN-(CH,),-COOH in a

Re'-buffer; and (iv) isolating the desired compound of formula IL

50. A method for the preparation of compounds of formula II in claim 7 wherein
R; and Ry are each a group —NH—(CHz)n-PO32' Rs"; Ry is -OCH3; Ry is acetyl; Rg'isa
monovalent cation; m is 1 and n is 1 to 10, which comprises:

(i) coupling the corresponding M-bacteriopheophorbide of formula I wherein
R, is OH with N-hydroxy-sulfosuccinimide (sulfo NHS)in the presence of 1-ethyl-3-
@3 -dimethylaminopropyl)—carbodiimide (EDC);

(ii) reacting the resulting M-bacteriopheophorbide—l73-N-hydroxy-
sulfosuccinimide ester with an excess of an aminophosphonic acid of the formula
HoN-(CHz)n-PO3Hz in a Ry *-buffer, thus obtaining a compound of formula I having a
sole negatively charged group at position 17;

(iii) reacting the product of step (if) with an excess of HoN-(CHy)p- POsHz in a

Rs*-buffer; and (iv) isolating the desired compound of formula II.



