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PDT: photodynamic therapy;
Rhodobacteriochlorin: tetracyclic ~7,8,17,18-tetrahydroporphyrin  having 2 -
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.
JUPAC numbering of the bacteriochlorophyll derivatives is used throughout
the specification. Using this nomenclature, the natural bacteriochiorophylls carry two
carboxylic acid esters at positions 132 and 17%, 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 in siru. This technique is more selective
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2 than the commonly used tunor chenot herapy and

radi ot herapy. To date, porphyrins have been enpl oyed
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(Bchls) have made them optimal light-harvesting molecules with clear advantages

over other sensitizers presently used in PDT. In particular, these molecules have a
very high extinction coefficient at long wavelengths (Amax=760-780 nm, e=(4- 10)x10*
MTem™), 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 compafed with, e.g.,
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hydrophilicity. One particular deriyative, Behl-Ser (Scheme 1, Compound 1, wherein
R is seryl), was found to be water-soluble and highly phototoxic in cell cultures.
Following intraperitoneal injection, the Bchi-Ser cleared from the mouse blood and
tissues bi-exponentially in a relatively short time (tip ~2 and 16 h, respectively).
Clearance from the circulation was even faster following intravenous injection. Under
the selected treatment protocorll (light application within minutes after drug inj ection),

phototoxicity was predominantly conferred to the tumor vasculature (Rosenbach-
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lyposomes, may prevent side effects.

SUMMARY OF THE INVENTION
In a first aspect, there is provided a bateriochlorophyll 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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wherein

M represenis 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;

Ry, Ry, and R4 each independently is Y- Rs;

Y is O, S or NRsRg;

R; is selected from the group consisting of -CH=CH,, -C(=0)-CHj3, -C(=0)-
H, -CH=NR;, -C(CH3)=NR7, -CH2-0R7; -CH,-SR7, -CH3-NRsR'7, -CH(CH3)-ORy, -
CH(CH3)-SR7, -CH(CHj3)-NR4R 4, -CH(CH3)Hal, -CH>-Hal, -CHz-Ry, -CH=CR7R", -
C(CHs)=CRsR';, -CH=CR7Hal, -C(CH3)=CR;Hal, and -C=CRy;
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?Cﬁlbawge%gﬁg §e1¥5 ﬁﬁ@@%&i@%l »y charged group at
t hgn Rhysi pl@ql cal pH (b) a residue of an am no acid,

eptide or of a protein; and (c) when Y is 0 or S,
RSEMHLQHWOM R8+; 10 mis 0 or 1;and Rs+ is H+

provided that: (i) at |east one,
B’%er&g:tﬁgliwo of R5, R6, R7 and R 7 is a hydrocarbon
c hﬁ) Bt legst (ﬁl@f Pty tvld)of BK’SOR@ RURRIR T ﬁtaeﬁycmcaﬁaon chain as
negatively charged group or by an acidic dgroup 15
definedn (Rakdievebstduted by 2 mg’faml)o ehgrgcch grogp @r dy cuyncidic ghoap

that RV} gty Oeatod oy i BlyfelSelalbie™ V. 1
o8 PO, Gt oy A, R s @15 ‘5 R SR,
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(|v at least ope of Rl, R2, and R4 is OH,

or bﬁ cgc LR, oti‘@t 1 ggg{ert@c}] do a negatively charged group at the

physiological pH; or

(iv) at least one of Ry, Ry, and Ry is OH, SH, O Ry or S Rg" and at least one
of Rs, Rg, Ryand R’ is. a residue of an amino acid, a peptide or of a protein; or

(v) at least one of Rs, Rg, Ryand R’;is 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*;is a
residue of an amino acid, a peptide or of a protein;

but excluding the compounds of formula I wherein M is as defined, Rs is -
C(=0)CHs, R, is OH or ORg and R; is -OCH;, and the compound of formula II
wherein M is 2H, R is -C(=0)CH;, R, Ry and R4 are OH, and m is 0 or 1.
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of R5, R6, R7 and R 7 is a residue of an amno acid, a
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udea §fth aswetnﬁher@ icbrewidedditd use of aprneunds defiesdrmbonstiacther e
manufa@ﬁueaon%!aﬁEG&MHl Cth o"s‘ﬁ’ig}?ﬁﬁ'dgag?& s 0??11&6?@ in
phot odynam c th erap h aspect, there is
provided the use of a conpound as defined above for
t h@a s&ﬁﬁ%&ff} tHdfeSs g’rfowéed%i]@{dé%?ﬁ lc!& [gcﬁl!nd 8@&%&&1 :Iblo%qfor‘ 2k
di agnosi s o . I'n a sixth aspect 'S
manufap‘iumf@@hamﬂaeeut@é cyfposition fop &l czls @rsﬁﬁeﬁ@@ls agsols eorhpnising
bameniéﬁﬁ villgguf acture of a pharnaceutical conposition for
l'ing cells or infectious agents conpri sing
bacteria and viruses. In a seventh aspect, there is
p hS,cOF
 PERALORHD Bholo il b Bl 4R HRE ol 10 TR
ln&ﬂmmsmwgmamph@mESEﬂsmamdemuﬁ$h@mgﬁphmuemamﬁmchepewnnsaid
. it [ o gljvative as
Wherelrg%ﬁ I% ég)giﬂé%l\%é% i é]a%tgﬁ()%?&éfj%kh ggﬁbea §¥e & {%lg?eéi q‘l %vep rovi ded
t he conpound palIadlun1bacter|opheophorb|de a
12{%14«%1%1%}9 agct th&é%%lf'oqr‘l: oun%t elrIf.{ Sg?féac{n i3 ehegg/ho (ée
a 17°-(3gsulfet] ogisucoinintide epcrspdmlatsaln s m{ mmm:thnmds of formula
11 as defined above wherein RL is -O RB+; R2is
- QCHBInthR8pdcs thReAS povidé¥a insthed B eHéPrdphtatié-&comPEIhRS ot ;
Rs+ i% a. .nmonovalent cation; mis 1 and nis 1 to 10,
formula Jf asdetingdahoyeulereip )y reacting the corresponding
R, is —MIbﬁ‘g;Rq& OPIENRPRY Esm:ﬁql% isar gmhp—NH\l(EHQ)nmm% i ROk a

an an1nosu|fon|c acid of the formula

monovp,lgm; catiomy meedrndm is 1e 40, which comprises:
(1) reacting the corresponding M-bacteriopheophorbide of formula I wherem

Ry is OH with an aminosulfonic acid of the formula HN-(CH),-SO;H in a Rg'™-
buffer; and

(i) isolating the desired compound of formula II.
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30 buffer; and (ii) isolating the desired conpound of
formula H 6b In a tenth aspect, there is provided a
met hod for the preparation ® compounds of fornmula II
as defi ned above vvhereln R is -OR$+; R2 is -OCH3; R3
acet - NH- Rs+i s
g r ﬁFPe?s#resws iR o oy prege pfeaarf@ b 4 sagppounds
offorrﬁ@lﬁﬂf assiFined aﬁovﬁ%%kééﬂg ]E hf cor Ir eSpO\rA]gl ng
) acterio op or bi de, o ornul a_| erein
Ryis gﬁw i‘n rfg ridris el Bads argl'f‘ﬂJPcrNH‘IG@HQbr(ﬁ@QaRs ,Rs is
monotRbh CIGR) B 1000 tﬁgﬁ whith CoLpsaRd (11) isol ating
t he desi recf npoun ET [n an el eventh
a$peatiingt the roemeq;q@]ﬂmg mbb@ermphaqdlomﬂe o forpneip drahdrein
R, i qé %n‘grgundscé formyla |l as defined above wherein
118 (49 W axylipagid of tas-formpla HeN+{EEL)+COORLIN 3 Ra -
buffer%QUp -1 H (CH2) " PCB2- (8852; Rs is a nonoval ent

‘cation; mis-1 and nis 1 to 10, which conprises: (i)
r(a;usblanggﬂmeiesmedaﬁnmmﬂmjf&ﬂnhﬂsﬂerl opheophor bi de. of
formula | wherein R is OHwth an am nophosphonic
acid of the fornula H2N-(CH2)"PBH2 in a Rs- buffer;
- alinztpventh ysppaighere ismepvided adreshodder teprpsitian of f compprRflsa
Ofform]'ﬁalllagd&‘in‘émcfvgGh%iﬂect there is provided a nmethod for

o Sl ks o Sl 5

GQIRY cting the
Isamogg‘%{lespon |ng I\}Lv%{dw riop éopnor‘%ha éfsg\?th an excess of
: (D acacibg a6 b@3espbading Mbacrecplidopkyftide of formula 1 wherein

am nophosphonj c acid in a R8+-buffer
R, is OIE piithranamipprhesphenie @cigofithe dompa ﬁﬂ:@gz)w?daﬁaﬁl Ps
bui'fcr% formula Il. In a thirteenth aspect, there is

prow ded a nethod for the preparation of conpounds of

1y i8athtdng the dssittef d uﬂ@@fﬁ)rud&ﬁ{m n R and R4 are each
a group NH(CH2)p S R2 is -OCH3; R3 is acetyl;
Rs+ is a 30rmnova|ent catlon mlslandnlslto
16 2 twiiftlc fspetythere B@savidell p nethad fprihe preparaion pEempeERtESt

fonnulaMafﬁ&i{}_%%Sbg%%HQQiﬁrb' de of formula | wherein R is OH

roxy-sul fosuccinimde (sulfo NHS)in the
R; and lbf@mméac@ampmgm wcharged group, which comprises:

oSl &Y' SRAGBLARY I LSRRG HcbPh6BideERE an excess of the

aminosu]fomc, aminocarboxylic or aminophosphonic acid in a Rg -buffer; and

(ii) isolating the desired 13,17—_disubstitgited derivative of formula IL

In a thirteenth aspect, there is provided a method for thé preparation of compounds
of formula II as defined above wherein _
Ry and Ry are each a group -NH-(CH),-805Rs'; Ry is -OCH3; Ry is acetyl; Rgtisa -
monovalent catibn' mis 1 and nis 1 to 10, which comprises:

(i) coupling the corresponding M—bactcn()pheophorblde of formula I wherein
R; is OH with N-hydroxy-sulfosuccinimide (sulfo NHS)in the presence of 1-ethyl-3-

(3-dimethylaminopropyl)-carbodiimide (EDC);



6c (ii) reacting the resulting
M bact eri opheophor bi de- 173- N- hydr oxy sul f osucci ni m de
ester with an excess of an @i nosul fonic acid of the
formula HZN- (CH2)"SO3H i n a R8+-huffer US, -3 ny. .
obt Gid ni FRECENE onihe U EESHIIDE MTbécﬁenﬂm?P%mbﬁf ES)lI7e N hydroxy
negati v. Bdn RAsobhiRRicldGid OF ithe) formula HaN-
SUIf?Sé’g‘élPllnrl}lgL %ﬁtgpgﬁtg%cgcgﬁt enp (ﬁo) wi th an excess of
(CHRIS(:8H2) N REOBIfdrN s oBndbg fof @mpoand of ferpula; b bayipg g sole
t’he desired conmpound of fornmula Il. In a fourteenth
negativsbcehargelrdn & P9FY9Rddd a nethod for the preparation
of & r i) v SebiceetofINECIHRRAOHEL in a
o G TPRYRE e Blod &ad%élrt%u%bNH(CHz) n COORBY: R is
Ry-b@EERBan®3 is acetyl; Rs-'is a nonovalent cation; in
is land nis 1 to 10, which.co i.ses: (i) coupling
theﬁx\adﬁ@lég%ﬁ'eidﬁﬂf %&&R‘%‘Pﬁé}ﬁﬁo@gﬁf% bi de of formula |
wherein Rt is OH with N hydroxy-sul fosuccinin de
(sulfo NHS) in the presence of

-ethyl-3- .
( 3- b mibuitehtasarop eyt lyrptéié?%’af’t%ﬁqe ’ﬁ%x‘f" pipgration oficompounds
of foﬁ@ggﬂt agrqle I abd¥e Whirde2d o
pheophor bi de- 173- N- hydr oxy- | fosuccini.i @
R adBamreeach 2o (G kOt s dant S e B B 2
formul a H2N- . x i = .er, thus
mo%@&?%ﬁn;én&%ﬁ%%ﬂbs {op 1%%?%“ a%%'ng a sol e ,
”ef{gtéoﬁgﬂhy aRabaeshatRiMabagaRipbeapotiide of fanpula I wherein
reactin t%e product of .step (Li Lt h_ an excess P-fcthyl-3¥
R, ibEM (GH2Y-hy o8y shiosucomipnids (pylEy NHZ) i the\Breseliy gt | ng
t he desi.red c oungd. f lall. hi afifteenth
(3'%6@8W‘??Pé?@qugm§?%n\fﬁ%lgéﬁ fg@jiet hod for the. riﬁ}ar ation
of gﬂn'p%g&gﬁg of thef Oragiiltng | Hisbatetiophabphtibids-WheNIVRIOXY-
Rt d R4 aré each a group NH-( )n P032 : ' _
sulfoSiceBimide ester wetbtap|exceg-of gn amui\ﬁ%%\?éﬂé‘h%m% gﬁi’&nf%?‘l‘r‘?‘ LN
land n.is 1 4 0, whi ch- ri o] Rl 1 hritde sol
(crbve CO0bin R R S RLEAER ARSI (MUY piie sole
Q ' ' Itioa 19 hydr oxy- sul f osucci ni m de
neg%gﬁlfg&hﬁ%%{hﬁg%presence_ of, 1-ethyl - 3- H,),-COOH in a
( 3- @iyreadiipigahe progneipfisienca st ?‘}ﬁx&é”(‘%ﬁéﬂ'(? Py O
Jeacting rhe resul fi . [ i de- 173
Ry P@q%&ra&a)ﬁvtjéﬁql?%%%‘g ira%?lgnécg%%e[st e? B{\jvlﬁ)?ﬁﬁg{]ﬂex cess of an
am nophosphoni ¢ acid of the fornmula H2N (CHz), PO3H2
in_a R3+ huffer. thu i pj RQeRHoPbf dogipblilda of
I H%@f‘ﬁ@e“&‘ as%egf’ heledy {O?@g?%/mgﬁg? g)égl%gr oupqgt fpggiii) ti ono
formule/ 11 as defined above wherein

R, and R, are each a group —-NH-(CHZ),.—P032' Re': Ry is -OCH3; Ra is acetyl; Rg'isa
monovalent cation; mis 1 and nis 1 to 10, which comprises:

(i) coupling the corresponding M-bacteriopheophorbide of formula I wherein
R; 1S OH with N-hydroxy-sulfosuccinimide {sulfo NHS)in the presence of 1-ethyi-3-
(3-dimcthylaminopropyl)—carbodiimide (EDO); o

(i) reacting the resulting M—bacteriopheophorbidc—173-N-hydroxy-
sulfosuccinimide ester with an excess of an aminophosphonic acid of the formula
H,N-(CH)y-PO3Hz in a R¢'-buffer, thus obtaining a compound of formula I having a
sole negatively charged group at position 17,

(iit) reacting the product of step (ii) with an excess of HN-(CHz),- POsH2 in'a
RqH-buffer; and (iv) isolating the desired compound of formula H.



(iii) reacting the product of step (ii) with an excess
.of H2ZN-(CH2),r PGBH2 in a Rsegabuffer; and (iv)
i solating the desired conpound of formula Il. 6d
Di scl osed herein are pharmaceuti cal conpositions
c onplisciisedhheseibare phariecdutical ophydsitiogarinpdsinge as def i ned
above for photodynam c therapy (PDT), particularly
bactestochbsophydl derdvagiae iasgddfingd above é‘ma photedframiPRhelapy (PDT),

parbRIE 45 i B TrBob Ay G SANBYC o5 Brofiiumions g of age-

cells or infectious agents conpr|5|ng bacteria and
viruses in vivo or in vitro, as well as for diagnostic
pur poses. Disclosed herein is a nethod for

phot odynami ¢ t herapy using a photosensitizer, wherein
the i nprovenent consists' in that said photosensitizer
may be a bacteriochlorophyll derivative. Also

di scl osed herein is a nethod for treatnment by PDT
whi ch may conprise admnistering to an individual in
need an effective anount of a bacteriochl orophyll
derivative of the invention, followed by |oca
irradiation. Disclosed hereinis a nethod for

di agnosi s of tunors using a photosensitizer, wherein
the i nprovenent consists in that said photosensitizer
may be a bacteriochl orophyll derivative. Al so

di scl osed herein is a nethod for diagnosis of tunors
whi ch conprises admnistering to an individua
suspected of having a tunor an effective anount of a
bact eri ochl orophyl| derivative of the invention,
followed by local irradiation and neasuring the
fluorescence of the suspected area, wherein a higher
fluorescence indicates tunor sites. Di sclosed herein
is a nethod for killing cells or infectious agents
conprising bacteria and viruses, using a

phot osensitizer, the inprovenent wherein said

phot osensitizer is a bacteriochlorophyll|l derivative.
Al so disclosed herein is a.nethod for sterilization
of bi ol ogical products, e.g. blood, which conprises
adding to said biological product, e.g. blood, an

ef fective anount of a bacteriochlorophyll derivative,
foll owed by irradiation. BRI EF DESCRI PTI ON OF THE

FI GURES The different conpounds of the invention are
represented i-n the follow ng description of the
drawi ngs by a bold and underlined nuneral. Their ful
identification



is found in the List of Conmpounds at the beginning of

the. Chem cal Section hereinafter. Figs. 1A-1B are
Wozooé}ragaﬁ%] showi ng t he phot ogoxi city of the Sulppgﬁ&gogaloooms

conpound 8 on H5V nouse ‘endothelial cells (Fig. 1A

and R mouse nel cel l.s K- ) D L
related; Ratid: daeHTH g?‘g@ nd & ﬁ%@@g a%eijtgn g oqﬁfegﬁ?%gf agents
comprifial bSste RSB diraded in bivb binnak-gths(vapleds fohadpesdstiopukmpts.

inthe dark (dark control, closed shapes). Points are

average of triplicates :L STD. WO 2004/ 045492

AiE¢1bcAARB40 0P3tho8 11 wimtodyAaR S therepynspfs show ng

- the phototoxjcity of the sulfonated.¢ ound,. 4 on H5V
photoscieiiass, WhEBIHBS Imfrogemen copigs mingt saifpBererg i mey be
a bacter{BhRRPB IRV friveNiaGo digRsed F6ielSis Weh&ho Dok DAY h

I ncredsi'ng concentrations of compound 4 for 4 hours,

PDT whictsined camgirisd admministering t¢ opdigdead éseadraniedisrtivapmopmt

ark (dark.control, ¢l ased.. 5 apes).. Poi nis. ar
of a bac ol ER ey B R RYBOET by AR PR, i g
the phototoxicity of the sulfonated conpound 5 on MR
MBS ARLANT R ERbd for dgglll(JS§ MR EHERAhe@scikitiber,
i'ncreasing concentrations of conpound 5 for 4 hours,
whereinwesmprbvemehit icorisistsi in thabsid rhiotosdnsisiyer amayibe g tbagteriachlgroghylk
derivay e OBy ATRRAEN 1o O S g 0 G
adminigidiigabaxi city of the sulfonated conpound 11 on R

M

. . .,Jmuse nelanoma.cells. Cell re_inc P

individR RIS Pl A P gRerotoE GsBih T : DiEhochlorspal
, derivat%%s Bﬁ dh@nghviehfidl BaoRd ( 8f I k&S irrfdiakePt andn ndacurilgs khe

ar control, "dianonds). Points are average, of

fluorestenicplaf dhe euspdeigyl asaj whereigr afigheh dluongscence indicates tumor
) phar macoki netics of conpound 4 in CDL nude mce 15

sies. p| ood. Fol | owi ng conpound 4 injection (6 ‘my/ kg), bl ood
' E?sgBLe%%e \ iga%%ltﬂoﬂgérqg_li{l%&m ol fifechRPE nMouse at the
I ndi Pd s d

cated tines an etermned. Each tine point
agents foepipeisiagt bacterir agé vidisashugiegnd pbotoSFiSitizet, gthe ampmey@Enent

biodistribution of conmpqouynd 4 in CDI. nude m ce. ce
whereip,spid phatgeqnsitizeeis adaciappHiPoREy] fersativg) fg‘sanﬁ]ﬁ@loe thd
is a mée dd%leﬁéﬂilgﬂ%igﬁ O?E{é)lﬁl%}]ccﬁi @g)qugtg, e. Q)l&ﬁﬂ%‘ﬂ% Mdprises addting

etermned for ted organs. Each tine poin
to said bilogied pralvat ergabbod odn ¢ffectiee amoentfof §bactefvgdorophdhows
. PDT_of ano xenografts with conmpound 4. M ce
: de“"atb"@afq?]ﬁ&’ggbﬁﬁr Pfbna xenografts were intravenously
injected with conpound 4 (6 ng kg )

BRIEF DESCRIPTION OF THE FIGURES |
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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and illumnated for 5 mn with light intensity of
30J/cn2 (n=14, filled squares), 25 39J/cn2 (n=8,
wohbdd@dedi anonds) or 453/cn2 (n=10, filled tr%g es%jb0 073
Mce that were injected with 9 ng kg -1 of E%Jcﬁ?ﬂ U
were illumnated for 5 mn with 30J/cn2 (n=10, filled

cir
SqUaPE 20 B R, 1l hOERI il sGRA compound
4 oo iV esjusoen@thajiak gellsl(Rip=5A) apeMIR roagd es)anofna cells (Fig.
ound . 4, and Jr ht contr ol , open dia S,
28),58E Ry ngipafidguh greengﬁ@nfﬂréee@rsaﬁp@mﬁ&gr fours,
i r i
e TR (orh, SHPe) T KGR D BRT 408 (@l Gt ClfRea
shapese dtoents awrivempe of miphpatest S ed ani mal . (a) bef ore

i ni 0L B eteeh SBRr i e Bhosplosttaty sioe sel st CoRPaIaon

M2Rfh SliseRE andrth céiP&' akils %f&ﬁcﬁatéd"@rﬂh'iﬁé&%ﬂl éHﬁ@ént%ons of
hours after PDT;, (e) before EB injection; hour s

comgiouad _P@irmmmeraeb@gml i gged (Gxsesd 21 KepiBn the dark (dark
gct osﬁ%skrnfla 4hors after EB injection;
confth SIS bt Py tunor, 24 hours
af typ, F& 4 @daﬁﬁgmﬂn Thd ISHHEHtoxu?rt? I Bic MHBHSE 8smpound 11 on
E- edema. Fi gs. show sem -thin sections of the

M2Rasouss mepnama @ﬂiﬂd ¢€M wemdactéaat@fmh lmredsing somc@iptions of

confpgh T4 ' BollB aontl Lo SRERPHRA Girfiony {FASE: & G g

confibl, aizatdn@s). pémﬁsry@é HNeilde ofessiRlatesi th relatively wel |
preserved RPE cells and retina are observed (9A and

oB)FigTEM atres shavan phamecelfingtins of edmppwetid deCDd nude mice

bloc\)zgahgggr ST %pt g‘@%ﬁcﬁ{%@g%@&m#@a@m@ﬁ HN%\FN;C egteg lﬁ)om

the FEMB I @0ese( BMmhel ifdicied Aimeshaid Pdi Was \@eletmind@NEhdH @éhe point
retinal pignment epitheliumcells (RPE). Sone of the 10

repIgprats deesageiof Hige mirgst HEPi al cells are markedly altered

de Sk'd [ t 0 O,

ABrE, P ar i iSRS o CoahRER 4 (O Sy filoel B hvere
sacrifidedr ats differdit SimésClolldwing @onppihdrd @fect®n (6 mg/kg), and Pd

chori ocapr l] ar endot helital cells. 15 DETAILED
contsppRS fmemm Hize iMdigater) eagarn &ash dsanpoinhieprse i average
of tREONIides 5 a broad aspect, bacteriochl orophyll -

eri vatrves ‘containing at |east one, preferably two or

t hrisgs. helgatsi RIET vf atvddngad gpmoppsts vaddianpasidd. ¢ige GBepsng

that are converted to negatively charged groups at the,
M2R ayed prppryxengerabis wess sitigfnaysiydntested %tcompound 4 (6 mg kg™)

md%@%ﬁo Borﬂﬂyc%ta_g% dﬁ{ehgl 1 oﬁ*%rf&gfgf‘ If_r%%e @Qd sthares)

39Ho&tzr(axeﬁ,cﬁlled dbachds) mcmmm?pnwm ﬁeled veabnglesd. Mescotieht afere

a cent,{l metal atom and havi ng
injected with 9 mg kg~ of compound 4 were 111um1nated for 5 min with 30J/cm?

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

Figs. 8a-8h are photographs showing the selective effect of PDT in mice
bearing rat Cé glibme xeﬁograﬁs and treated with compound 4. (a-d) PDT treated
animal; (e-h) untreated anima_l.' (a) before treatment; (b) 3 hours after PDT and Evans-
Blue (EB) injectioh; (c) skin flap of the freated 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

25

30

F CH2CH2COOH group at position 17, a - CH2OOCH or - COOH
group at position 15,

a -COOH group at p

| fode073
wozon.tﬁmithw group at each of the positions 2, O@%’ifgﬁbi‘

8, and an ethyl group®’at each of the positions 3 and
8 25 The bacteriochl o hyl |

e d
EB inj @Rl 8 diciritam 24 e yafigr F&fl@wlpﬂe{h:) \éﬁtal e ofte Qftreate

derivative of

bacterl ochl aro | e b b th .
tumor, Qééwpf%ﬁe d{l]&ﬁ%l&llhl‘art\%{bg @g‘hﬁgl\@ﬁmﬁﬂm | C e

een eted or repl
i %“gﬂ§m§H%&nﬁﬁnﬂBaﬁbﬂmbfﬁu1ﬁ$ﬂn° a%ﬁ%%m%&]“£%§
Z %Sng and trival ent ﬁ;f néé“s@ﬂ/@fn@r rdede

after oc@iﬂmd ipANins rabhé eyemane %‘bﬁ?%o t or

Pd,
Cu, tatied oémhwndvé n'psseisméﬁ%o
of 5 mQEEI iﬂ%ﬂ almtl\{g%f %ﬂg) g%;ng %{dgf}uﬁd elg a

i d
relatwegr We :p E‘Iﬁrcd Ripe d@l’l@sﬁhtetnna\amwbséwe%( A nd 9B, FHENT Shohs
acterioc

I or oph derivat.ive

f Mhie lrows|df

hemol)@i% drethe mexti bloed @ﬁ%%@éﬂ th A%ktoi'ilroagplnatry guélg% i nventi g r?
ydr oc hEAaT) RErucR& méabranel (B igdnad
9D) and ﬁ}ﬁr‘éﬁt\? \H/?c (b angﬁ%

saturat ed atgj&ﬁée&b the
harbonﬁg_l.)cx)ﬂ 5 identiffodc lrétﬁmal ipighedi epjthaiupoed VSOQ%Q%)Z

037000673 10 aro 6 ap Bydtinadbodthsed
chono@&mw&rdaﬁnbai ST o e D s Omlgmmhdnsé ol
hromqtggf(\?{ ab' )6Ab'E5E§/§atféh§f embloyat@-rmcbalr IR, RGN 10
C.

an al kyl radlc

erably
outer sgéxin%?té @@r @ﬁlﬁm@ jeg.egchariochpil ary(gfl liaé %él‘fg

or al kenyl, alkynyl, cycloal kyl, aryl

phenyl or an aralkyl gr oup such as benzyl, or at the 5
position 17 it is a radica

derived from natural Chl
and Bchl conpounds,

%%r an eranyl
DETAGED DERE HECHI PN R T bveyl (2.6, 10,

tramet hyl - hexadeg- 14— I ﬂW%d&i&ﬂfo@hmmu
cﬁanenpmserﬂsmvﬂglonRPr%‘ﬂ '375%%2} gsfot ;c%graiyl t g% st
ne or  nore af, s 51 Gtvo s tiice, BegaieHrC
deﬂvﬁﬁ@?ﬁ?“%’r‘i‘glgoatlil%%tre&e&cgr bogygl i g ri n\%% @% . 1%0%%@5@ ihe
andicly pelGieT GRENS 2 ﬁ“&gp““@ Wit NI Iy LI
odi men e roc Rkt hagm,
PhYSﬁlc@@ﬂr@fh ARclwHRE B Iﬁi‘—?y@ﬁﬂ BliefRildioftl

group as " represente

et hyl g r esduueatofpodition 10> c &R ﬁgtracychc
_CH&[-&%E)CB(%r LY Lepeatycob: r gehgueatof

y pentaox et hyI ene 7 .
bact@MhRkofRyll_a@ivativeso dieoit ngeﬁ% S%%D%nu BRa BRind

ted by one
o1 fore 15 functio

15,
CH,SH,CNAH 2rourpppos a]l &ﬁ@@ggf%ﬁ%%%o%fk@mmﬂ a

1 18,
_co%glgé‘}?%lewos%‘i@f ged n%tﬁjrlpgrﬁwﬂ cash G0Xbe poetiens 2 5%313, and
and an ethyl group at each of the positions 3 and 8.

such as

The bacteriochlorophyll derivatives may be derived from a natur al or synthetic

tom
derivative of bacteriochlorophyil, including compounds in which the central Mg a

‘has been deleted or replaced by other metal atoms such as divalent Pd, Pt, Co, Sn, Ny,

Cu, Zn and Mn, and irivalent Fe, 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. | | o
In one preferred embodiment, the present invention provide

hacteriochlorophyll derivative of the formula Y or II as defined hereinabove. .
According to the invention, hydrocarbyl” as defined for Rs, Re, Ry an

seans any straight or branched, saturated or unsaturated, acyclic or cyclic, including
iy
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preferred enbodi nent, the functional group COOH COSH,
S03H, PO3H2, COO, COS-, S03 , or P2 is an end
wohemehiional group. In nost preferred enbodi neg §,ILJOG
hydrocar byl has 2 or 3 carfgon atons and an eng §000973
selected fromCOO, PC3 2, or, 20 nost preferabl y,

aroniR, hydh‘%c%'tyi {ad@eaisu L heps eaﬂ@@ﬂleﬂz@fﬂs prERralfip of R7t0080, Rnére

may be substituted bg nmore than one OH and opt i onall%/
prefegeplygl t@u&asnc&hﬁleﬁwblb -1 pasbereatomse The hydraembploetabd arealkyl

i e 13T ol BBk B e Bty o,
alkyﬁ?]pbyﬂ%lﬁ?l aryb kediehsphenhl ONg pLRGELIRG wabadba®sl, orBdihe
at any of the positions, but preferably at position

positign 17 & isha sedicrliderivid S mpivealaEhl and Bt sampayndy e.g.

| tide
T E PO Bl Sy Pt
hex&leotldidn-B5-$hee tern nal. carboxyl group and/or a
resi due of an amno acid _containing a nan-term nal

f r ddie dydrsasprn chgp o Ks: Be §7 24981 1 ©a% opgprallyrRoatai: pre or
mor8 ?eeefba%}ﬁs ﬁﬂ;ﬂ%g bnd/ %NER%W offd oRmt%ré §ar551r370[1§ ?1'119 U g,

an am no acl OI‘ pe t

phed) ype hetetbeyclivonig, né.ggparidylgd rmmysnw oInp orgu ehlbaélment the
serine, threonine and tyrosine, or peptides

hydrogsibal (haig (amians ore LTgmPTS &t damorod diag &R oensc Brpugy as
DS BRSELELAARERLPLY AL 413 8 e ARG St

est
peniﬁ@?;/ethyZﬁﬁ@ly@GDQ?S 11 derivatives wherein the

POl WPy 1255 SR i A e v
i SR 1 (00U g ALl et

PO; B & B4 SHpatily chaaem ERsp licts B¢ LoD 00SaAEOL or PO; . In one
derivatives are serine msthy ester, Ntert

prefoitd by diaidag ik -fagdtional ghtuprCOVH, SEOBHe smrmﬂogﬁgt €00,
tyrosine net hyI ester, and N tert-butoxy-tyrosine

COSeE0y| 0eBOer is aamhdaﬁuneu«ambgmupf Iismokt @efeeyptlieddbodsndiis, the
car bobenzoxy-seryl serine nmethyl ester, all of them,

hydycebal bat Zer Hewbei ethsiandtahend ghopesehostedi foora £GP, PO, or,
0584552. | n.anot her enbodi ment, R5, R6, R7 and/or R 7
moﬁtﬁfef%éblbfeg@due of an amino acid or 10 peptide (oligo

o B o B P RN, S

tharpcﬁneR)I?I dr8l dpkiendIBSNHY @rdafps ang @ddy-tede irdgiduensf a monoaccharide,
ti ssue-specific |ligand selected from pepti des and
e.g-pglueaspmEIe. whi ch are exenplified by,

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 172, 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—terminél free carboxylic group, e.g. aspartic or glutamic acid.

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

peptlde selected from esters such as alkyl preferably methyl, esters and N-protected
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© WO 2004454 %0di es, e.g. imuno

but not limted to, hornone peptides, for exanple,
nmel anocyte-stinmul ati ng hornones, e.g. a-Nghaindoo0973

ghobulins, and tumor-specific
anti bodi es. 15 The peptide or protein may be |inked
directly to the -C roup via t elambld Oestbetyloxor
derivativesi dehersind, ther elﬂtpgﬁﬁam@e gere?vﬁz an ess?t er or. ani.de
bond Lo
1

€ {1 iR dlatedosiaite afid tom gpeptidcos derivative
Gar'b()b%?f%car }’ frﬂgidi ca;htysel th ed fro

rom O, :
e s GOtheralpo SRt G R Eoud
conjugation aof Bchl, .t [ ffer Aha@yRacdsts, Ntrt-
Examplesr PhefiBoAugatr Ao g?mfar%gg%c%ﬁg gémﬁrhp aci 4 conj ugat &s
10:29 .p,n;,}l#\-gg%g DRESity| 360MS Mefint teotes, tyrosther modyl GE -
butyloXyi¥Pdot" " or t umor-specific anti blgdi PSR! 220 HEhar N-
ort-buGelyepmei hiethylli gaerdsands @nt SRS Pb- HPelt EF e
phot osensi ti.zers ar.e_ obt aj lchaeeas dbodbedent the
carbobev@XHegHt i STERY “&ﬁgﬁg%s_ g?%@ﬂo‘ﬁ%) p&, s%s, or P03
acc ' g3 invention originates fromthe
above fERIPALIE 3u47E

group COOH, CCSH, S03 or. +,P0 Jp— id
raspetticr webydimeht, RsbBs Ky gpEar ﬁy?d%_h‘g 5?%9‘?’ %'r%i E:Fl]né;op%m R(5)],:
R6, R7 and/or,.R.7. 2 adimiletbond HEis3DH,
peptidefadige @@%pﬁﬁﬁ‘%ﬂm&&% r%o u% PE ﬁggﬁfﬂ\aeg fraom , Réc or
o, e, BHRDRRBe 0y is e el e
iTe., en a carboxylic  or thiogcar i R 18y,
Gssue Gpechii YibatdesadectechiromapabtidsH AP AIT B %I?%,/Jhp% & ggﬂﬁﬁi:g?dt lﬁ(e
position 131, 151 i 2mbRhb&tdstimalatn normpBes,
but ncrhl@lﬁéttpoﬁor%oﬂel?ﬁ?fécg%’ ﬁa)r %%ar%%lg’l ent 1o(rgrtdi val ent %ﬁ)i n
dﬁ,{é iy eghd LRBARs, 3@, ahltahoglebulinsakkdltimer-gErFt gifes.
&8 %Uch as K+, Nat Li+, NH4+, Ca n@ge ﬁr ef er ki tioester
The peptidRBon romirc oy &m led Jarrtlyrid fam-di e one;?u -
preferred enmbodi t ' | @ byl end function
oo o S BTy L e
s A R3] REEHILPO0 angionHay
gouy e CL0% ﬁ@%ﬁ*‘éﬁt Pd; Rl s - 3'5'%4 M SQR.Redn of Behl
- Nkb (E652ibed GO@RS abovaymentgsy ?EPP %) 3. IS .
met hoxy; .and .5 R3.i.S - C(=0) - ; + BBl @nifo acdaorirgates
with diffearegH agrue%a%‘gs’@fi f&%‘?%ﬂ%?%";ﬁgnd nis. an i.Pt £ger,
with 3! Shodh st o abrwatiZesatheof, A demei-FRYHS FHPI
ermoodi nent, 1 n the compound. of f%%geg&?{ﬁz—e@wé%’mnﬁd-
any dihefceilaipegific digaadsp SUTRIPES( e g ereln n.is 3
and R8+is C. 10 In anot.h

s 2.

i L oRbE! @IOHOBIEO; ,h@0;
badhent eoivodinespbyhe n%Eé’P."@&Fﬁ?fge‘g?‘["t%ﬂe ’ . o
according to the invention originates from the functional group COOH, COSH, 5034,

or PO3H,, respectively, of substituted hydrocarby! chains of Rs, Re, Ry andfor 3’7. In
another embodiment, the COOH, COSH, COO , and/or COS group is derived from
Ry, Ry, and Ry being OH or SH, ORg or SRy, respectively, ie., when a carboxylic
or thiocarboxylic group or a carboxylate or thiocarboxylate anion is present at the
position 13, 15! (m is 0), 15* (m s 1), and/or 17 |

The cation Rg" mﬁy be a monovalent or divalent cation derived from ail
alkaline or alkaline earth metal such as K7, Na', Li', NH;, Ca’, more preferably K';
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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invention has the forrmula Il wherein: Mrepresents 2H,
WOW{’%&% Pd, Cu, or Zn or trivalent Mh; RlL is - O R8+,

- ) S03 RB+, -NH—(CH22, COORS+; - NH- ( CROYALINGZ90973

(R8 +)2; or Y-R5 wherein Y'is 0, Sor NHand R5 is the

res ue of an ' .acid, a 15 peptide or a protein;
e?ffs?%sgli"%ﬁ&{}p%uch as nmet hoxy, ethoxy, propoxy,

b utRxiG .wé%geﬁépr SLARNL- (@Htl\bf@gH%R%* LSH: @%@JP@ES% s

CH:RN-SGM()X)PQ@ (R8 +)2 . -CH2-NH (CH2),;-S03 R8+ ;

CHQ—‘E@ 8%) R8+; or -NH(CH2)"-PO32 (R8 )2; R4
KH( hC883 Rs+: - NH(CH2), COD RS+ - NH- (CH2),
P03 Rz (88 ModovalBf taticn ﬁch@QWaNgntltNH40mnSUCh as K+,
Na+ Li +, NH4+, nore preferabl K+; mis 1, and nis

an 1 istagategtripom t@dOmefep&l%fépaal y 2or 3. 251n a

o eRIrERg 1t i P PRAED in B OB TR SRRl 1 RS s pregeraply
a gfdup SNBU(CH),-809Rke fvheRiEn [sr%@mgqs ghbodi nent, the

invention relates to a bacteriochl orophyl | derl vative
of Ihangtaernpreteriel eppendénent, ke bagberiochBrephyilsderyatipgof the

mvg?iogacﬁ_'z%}he%%ismﬁ%glwﬁé \ﬁ R5 wherein Yis 0, S or -NH and
u

Fesirdud of a protein, preferably
| MMNNepeadii 2N, diRkReitPdCICuCEr 24 kowakuehings met hoxy,

et hox )r Opo but ox npr e refer abl y ,met hox
y P Nﬁ é}@, GEEn-CO8Y g -NH-((YHQ).,-PO%

S TR P B A g .«

pepiideonapalt€inl cation such as K+, Na+, Li+, NH4+, nore
pr ef erably K+; WO 2001/ 045492 13 PCT/1L2003/ 000973
andRe risi §1-€s alkgxn sush 2850 ineshowye r Eheivet BPRBIY butoxy, more

a bacteriochl orophyll derivative of the
%@Slﬁbﬁonxﬁml ng a sole negatively charged group

( SR) iatC({EFORiaHHRCHZ Ns(cmmmaem’éd @ﬁwtchexmmorj Rgt; -

CHVRL Bk B SR bripha ol Res : QYE-{CHa)-COOT Ry';or
-Nﬁiﬁl}l‘%}"'wm(%gw' | derivatives of the i nventl on

gatively charged gr oups at positi ons 13
AndRi - Nt { Ui, 50" Rl (08,)p CFROTRY AH-(CH:)aPOs”™ (Rs 2

Ry is a monovalent cation Such as K¥, Na*, Li*, NHy, more preferably _K ;
| mis 1, and n is an integer from 1 to 10, preferably 2 or 3.

In a more preferred embodiment of the invention, the bacteriochlorophyil
derivative has the formula IT 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 -O"Rg", -NH-(CH,)y-SO5 R", or Y-Rs wherein Y is O, § or -NH and Rs
is the residue of a protein, preferably immunoglobulin;

Ry is Cy-Cs alkoxy such as methoxy, ethoxy, propoxy, butoxy, more
preferably methoxy; |

Rj is -C(=0)-CHj, -CH=N-(CH)»-SOs" R¢" ; or —-CH-NH-(CH,),-SO5™ Rs";

R4 is-NH-(CHy),-S05™ Rs" ; NH-(CHp)y-COO" Rg" ; NHA(CHy),-POs™ (Rs ™)z 5

4. . .1 + + 1t
Rs' is a monovalent cation such as K', Na', Li", NH;", more preferably K*;
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" wo 2004prePerred enbodi ment,

Il identified in the List of Conpounds hereinafter as
conpounds 4, 5, 8, 10, 11, 12, 13, 14, 15-pAiods i85t

the compound of the rnvention is
conmpound 4. 10 Exanpl esof bact eri ochl or ophyl |
derivatives of the i nven%hag)rlw an ng three negatively
ﬁﬂan@euagduupgoa?’ PO R B2 13 and 17 incl ude the

ds .of. f ivki eeham darh@nLhaé'tﬁgoaf sole
rr?rg ofpba i%%lgpljfﬂg?ol) ggu ggﬁn%%ljngs 9 0 %1 . rr{f;%und of
negativI§BRURY ehdufiEOONEL i Vel reresrgied B B
sition 13 and a_- @g{g}ﬁ%l or RALm ghe protein
meulnri)icknuﬁ@i intthpbist of GATPT The Conp q‘g@IB][ihaS %%8
i val ent 5 ghrpratioes gf abip inrenbosi #4VERE
gﬁ@nﬁ act&go%gfog%{ﬁipgm tion 173 The conpc

negatlvEngrecHa{Péﬂ rgtrdnqg at@n&hgnspl%plai bd inchusle tha SoRBPR! %b'?ﬁ’l‘cF offhula
: 2 F 12,
1T 1denpﬁ@bmr'@9|£% Qf? &{%ﬁ%ﬁ‘él Elg {%}?gtnleaslcc%gﬁcﬁ;hﬂs 4F8rat 1_03 11, 12,

'S trgfe%r esi dtuo% 1Osf
o RSP legMo8imaRr, ofhei comytoked radt W§dEventt

13, 14 gécﬁbaeal%g{ %ﬁge abgve- menti oned EP 0584552,

compold 4i cul arly the catal ytic condensation nethod,

can be
used 20 as shown .i.n sggﬁ

e 20 2o o S Rt Eomz:lsﬁ@rlﬁgfh%ﬂf” "
negauﬁ% Eléqr%gd%roﬁ@seat Bf)ﬁﬂ@ﬁ@ﬁ |lgrhndf17am1mtﬂjhd sorspoynsts ¢ Formufa

IS -

11 idehifficd 8 thepListHof @@po@@ h@naﬁepgsr qogw.pgunrfs d?/ Sl he. Te

noImova
cation; inis

dsesCO
compauaddBibag 01@?1%38@8?%@5 §B%ﬁ$8‘§ ﬁ[]O B%t btggft)g)fdo pheop 9(2 %roup *

T it it ot 15 hag op gigaent
part Ogél?edpmm ?ﬂfg)llec or gulcgéltgth CHzér eS(BH @8 sbuf f er ;
sega98 chhichd pobat potients @P@%ﬂrr@ SobGh

of mul a
For preparati.on

the anethods
cchiiiB epwpeunds 9F g}er}av mnk?acP g ?fgggﬂﬁg g%)ﬁ S)r(dkl)ililggr?t \ﬂ‘: Kiche
as deﬁf#?llﬁl %cﬂ é P §1efei. RHrahd-Bidp£16kid) ﬁﬁ saapoungds yvheuein Kgds

|solat|ng t he des re

I b _
residly ePad- atmmm adfl, pepgsideorpRigisen %gp cﬁe%%%ed':ﬁ the above

conpri ses
reactin terio fidh n@tiod betll
mentmgwa(%ﬁﬁﬁf?f 'Pag_groﬁg %ﬁg@ﬁ: @ndenbh nearo

K+- buffer, and . sol ati %1%1
as stpif HeStcaf ?%P%@eac’d‘ﬁl 2004 ASHBRSPINIG BIER P

preparation of the Cu and Zn conpounds 10, 11,

homdth&ineet hod CO”DTI ses -direct insertion of the central
met al

r 2 b RAgoldil of Gl vﬂmmr& is -
CO’E@E"E‘%&(’&&QT zﬁjr%at{aoglet at e9 respectively, whiles. .
4QrRzD{seP@fIIa[EJ RY i9hcéthe Mhis a group ~NH-(CHz)-S sRs ; ”

111onova1ent cation; m is 1 and nis 1 to 14, comprises: (i) reacting the correspondmg
M-bacteriopheophorbide of formula I wherein R; is OH with an aminosulfonic acid of

the formula HoN-(CH)-SOsH in a Ry -buffer; and (i) isolating the desired

compound of formula IL. | -

For preparation of the compound 4, the method compriscs reacting Pd-
bacteriopheophorbide a 3 with taurine of the formula H;N- «(CH)»-SOsH 1n a K-
buffer, and isolating the desired compound.

For preparation of the compound 5, the method compnses reacting
bacteriopheophorbide a 2 with taurine of the formula HZN-(CHQ)Z-SO_;H ina K'-
buffer, and isolating the desired compound.
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conmpound 12, insertion of the central netal M atomis

carried out by transnmetalation 5 by first reacting the
WO SHHBEWNE 5 with cadmium acetate and then wi tCT/IL2003/000973

manganese chloride. A netMod for the preparation of

conpounds of fornula 11 wherein Rl is -O R8+; R2 is

- OBpBpreparatign af ¢heyCn dRd L1s compowds TONHI( Kﬁblzz)mh@tmampnses

t on; and n

direql gy or o PSRBT YR CBAE LR e B P S AR with
copp¥ baetaes iop PHae PRt d%sﬁéctiﬁf@lﬁrmﬂzlﬁlé foh %[e%'afhtlgﬂ b8 15 Mn

W th an amnocarboxyllc acid the formul a

compmmd(mweﬂ@@@lﬂmmeatrﬂgmﬂ@wom amtm(lcd gvutulgdta@smn@lahon
|
by SyersAAH B o IERH I nl R ekiare B0 Bien Bl panganese

chlofi@act i ng Pd- bacteri opheophorbide a 3 with (3-al ani ne
of the formula H2N- (CH2)2-COOH in a K+ - 15 buffer,
and msbodpnhthetnreparation eﬁcwm@dm af foxrmda Howh¢rgm Rhis -0

Ry"PESRALBCHRD 19! QIRANES,Of QLU (g hEDE) R riss o
monblb'hléﬂﬂdﬂf)lon RGP 1 aﬁdR&) 13 1 TB&'B b@nﬁl'lseﬁﬂ(;mi«é@&tﬁfgt thé @bir@s@:ondiﬁg
and nis 1 to 10, conprises reacting the

M-beqsiwfé%%@ﬂmmse Ofvf%@a@%aelr Verrpdogh b Pid apfantipgqsthoxylic acid

of ﬂg} P4 ‘ﬂél?hmj 2NLG£-&)_|,( %ﬁ?—[ qg £%ﬂ Igﬁﬁ%s %ggn(hl? f1goqat%¥ng1 oﬁesjlred
compeoldaififagnuld#. desi red conpound of fornmula I1. - :

Thys, for preparatjon of the conpound 15, the nethod
c oﬁf}% SYPTERAREINRS t%a copgernt 14 hemsthod spapriscseagting Pd-

v B B RO b R PR e -

buff@i@&h&ﬁ@iaﬂ@gﬂﬁlﬁagimdz&nﬁmmahe prepar ation of conpounds
havi ng the same negatively char roups
podi meded fenthergendratiomel ewnp s)nﬁ gula 11 Sherein Ry is -O°

o SRESCLEDRESPIRE .S sl SN IR

monovalerdiation rmas)mmdcn BCl t R cdepeikesetreatiiigethe &Bﬁespondmg
i solation of the desired 13,17- disubstituted

M- b%%rﬁ%hwbor&ﬂ o o farmyla 1 whereim Rty £8F s snoaminophesphenic

wcid B YRRV FRERRTCHRRROE o REHETS: dpR SOFLDLERY e doset
compmmdmﬂfdmﬂiﬂforrml a l.I’ V\/nerei n R and R4 are each a

P H- (CH2) 1 %§R8+ -OCH3; R3 is acety
RsIm% oF Prpaaion ehhthe @amfpaﬁud lﬁa thesmethed gomprises re@@mgd’d-

I
v GRTBELIER1)SCOUB IR RGBS St o i gt
HNWiCtH) )sNP OyHibrin ey \WBu o) 4h@ o h8ias RETcEr20a3ARA087 3

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 IT wherein Ry
and Ry are each a group -NH~(CH2)“—_SO§R3+; Ry 1s ~OCHs; Ry is acetyl; Ry is a
monovalent cation; m is 1 and n is 1 to 10, comprises: (1) coupling the corresponding

M-bacteriopheophorbide of formula I wherein R; is OH with N-hydroxy-
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remailiEh! (RS cil@faiicl, adnddfarag weay shegeHBra

15 sul fosuccinimde (sulfo NHS)in the presence of
1- et hyl - 3-(3-di net hyl am nopropyl )- car bodiP'b

" WO 2004043Y2 reacting the resulting Mbacteri opheopﬁ}cl)l?%lﬂge- 17é

N- hydroxysul f osucci ni nf°de ester with an excess of an
am nosul fonic acid of the

sulfosuc@nibgide lgsflfceNHI e aesened :;é E%%yﬁ%@é#g&%ﬁn%b&i?n

fornul g
_having a 5 sol e _negatjy > har gEkhosrdpheaphoidi-1 T dN-
carbodiimide ((Eﬂc))= @gc’f"'ﬁ‘%&% L‘#‘%qjﬁ%{‘é‘gﬁ% Wit hﬂg)%j e“é‘feﬁ of la
sroxy AN Qinia SORE Wit 8y Besoff frerminafibifiniot<at P ‘g‘etf‘?fe
hydroxygfesired compaund of for | a || 8lnd BEFRMERAT Biviina
HN-(C8f),-SaeHciompBunbuigs, hHe oblelts B/F°1E° car r'i ed oy;1 with an
excess of honot ' the fadigl thishH2oducONEN 3N SEBIYS
sole negpvaln SHAER g&"rﬁpﬁﬁg%ﬁﬁ%‘m’ (g?i d iisﬂgr gap(lé aél%gﬂ% of formula
AFINOGRSPOXYA R -Bufferparidnioplatsp Hendesirae PeF
of H,N i@ﬁ%@s?%ndi ng carboxyl ate and phosphonate derivatives
1I. are obtai ned. The conmpounds of the invention, atls,s_qd
referred herei ' dbS', {hereh@ton is" @ingpiepeiswith an
Bete )@ngreg%}:p{l?%%ﬁ?yﬁ‘?ﬁg} polarity to be water sol uble
exCess {é)fnil&hﬁ‘?ﬁe&ﬁ the fordbladiie(UE)s ¢ ons with no added
surfactants. In _one enhodinent lafegr lbheaIBh@Eﬁbbﬁjdic or
Sitioo ntiee cerpirosi I ofPbudl AP 410 Wi odi stri bgt i OQ,V?%
~and phar magokij_net.| shewgyla@nthd plaspbbnaife PEBTR
amlnoﬂ@sfﬁ’so%(a&’t ﬁ‘aet @%eg@o@grg t heMmojt( her derivatives of the
l:nvention remain in the circulation, and for a very
aIeObtélﬁ%(?t time. Therefore th

Eiscusrancunds gL PIP. Tre SRRt S B e gt
oAy soiemvas i
T O i A
sulfongwéﬁ’dkﬁéﬂéamléﬂiﬁxﬂ\fﬂ%o @P@ﬁ?&&@@%‘?ﬁ%ﬁ%ﬁgﬁ% drug. On.
o 543 BEEHE Pl mait s st B

ti d ot her
sensit;éxss\sxgg S&@?cg{fq%;tgj?g'egﬁé %m ’rctaz}t%lggtngf il g{éélghélg%ic’: Ii;e%aenoma and
HT-Z@&S%%E} ?4191)( QDfck Pk NOpaEE A pbar sveubesal, demonstrate the

on conpri sing a bacteriochlorophyl] « L with

selectikRY dFRRt b¥ theqfigmbigt durfe BB@TY agerjatyre. Hﬁlﬁrsﬁ%%e‘g{?{iipé%%% d

ot AR, Acamo i i HPgh e nE ep e as on thesroh

f thbaCt %rtii\%cgflf&rt%ﬂ L huAer {raéaﬁlhmee,dﬁes‘eowqmpoapqis e bg used for

of thejg ¢ K ore preferably a sul f on@iﬁ’gﬁ ﬁeqll ValioGalafes that
tumok 9§ Wel1as lale-retaed muceledegsngrapep T spuss alftle

depend on neovascularization. .

Thus. in another aspect, the present invention prov1de$ a pharmaceutica
composition comprising 2 bacteriochlorophyll derivative of the invention and a
pharmaceutically acceptable carrier. N .

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

The anionic bacteriochlorophyll derivatives of the present inveniion arc
formulated into final pharmaceutical compositions for administration fo the patient or

applied to an in vifro target using techniques well—_known in the art, for example, as
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The ani oni ¢ bacteriochl orophyl| derivatives of the
present invention are fornulated into fina
WO pheawagerut i cal conpositions for adm ni strat iraniQodzeoe7s
patient or applied to antn vitro target using
techni ques well-known in the art, for exanple, as WO
smnﬁ@ﬂﬁdoﬁaﬁ&ﬂmgﬁﬁfd PRODIEAMOA7cicnkes, SvarkaPuldsbing Co., Easton,

Rem ngt on' s Pharmaceuti cal Sci ences Mack Publ i shi
Penngo latgshsedifon.  bameomPosiioas t cad be | Wimﬂ%ﬂi r[aﬂgngn

g% I St [1y, in partlcular
paﬁl?ﬂgregf Og’r&ccg%1 gleﬁé/ud:%ggth%%i cally. The anionic Bchl
c ofthe unidsicoBchl rnempnm&m c'bfahe bevestisi haveanmopt dgiskl absorption
absorptl 5 and phot ysi cal character CS t he
and pRIpRRS C%ﬁct%ﬁhﬁ%ﬁ A Sl PORRBPBRGP S S dBerelore,
oncel @ﬁgﬂigr\?lft%ttﬂé BedtQftids @ ah arE 'e God th 'B%Béﬂ?di@nt %B\%@?@cﬂmc

i ci ent photo yna ents. They can thus
agenltrs efhdly am ﬂimsthmsesﬁmlt aszplncztommhh@s o etheiapewisdand dla"IlOSi‘lC

nos ents, far e Ie for tre n
aserli 01 QYA Co R o SET ARl TPt e b By P plmited fo
meldﬁE ]F@taté? rﬂ?ﬂla&ﬂon 5 vakin, Ei@és@ sk Mahd, dBepHak@Asid bladder

ung,” esophagus and bl adder 10 cancers and ot her
canchisr amhethslehmqwe:ens;mm Blmcus asev¢ll as fdrdreatmenttateage-relpted

mac }_e f:légelng%telgg& C${Jﬁigl rs]g{zj}g%slg:g andg%ﬁ%fzrzéingslr%%les and

living 116508 LWRIUER wASH IR alrt SN ahd othbepidfibseaditifiy hpphdhtions.
g her photosensitizer applications. The new

vvaf[é\a sV Lmter—sdwle c%crlﬂvréam‘ahsesoﬁf tthee InvenEne asn well, for

cxaf3E0 s S NP s 0 5 R ACRED L L o

irradi&t{c3d eAhdrOf ﬁivbh&r et Bivhl Hen® r11% X ofi approfiaitd wavelBigthf It is
appropriate wavel ength. It 1s believed that the energy
beh@fedpih@ft thecanicvgt oﬁnhqt@ac(cwm s rangfereddpFagesrsays Gxygento

to nver it to Si I
confeBt i Ry Give S, 300k e ifle FREC EBOTRON speh o
supdd el ByRklb6al idica) thloﬁrﬁe cnsideied ad Beorddgonsible for the
responsi bl’'e for the cytotoxic effect. In addition,

cytotdwdc pffg@toawdcimm dhe photsacsivated doman P the) B e Huercsagn which
20 fluores 1 |4,z r

oL Ry RARSS ReTfolly GPLE DU gRile

admiseriges of indications, known in the art, that can be
treated with the bacteriochl oro phyl | derivative 0]

t hdixampdesn of iipdiegtionsnkngwie |1 dde At el Cib Heofcatehfith the

Li i i
ety bl s ATRE S ekl BRPLIY) B LAY omor
tissuRaint dofil adnbig, athﬂ@ﬁ@luﬁGﬁ oF playv&@sin alc&adsms:teaﬁadsee fe(g, US Patent

vascul ar-targeted PDT _because of .their mnim
No. r4e$ BhT423nParticelpdy.dhese desvatbves arrisyabli s vasraipr 5%@*“ PDT

bec%qu hel}atgglg R réa% Ore@:h%{ 4 th?%ﬂbﬁﬁp%g ;agxﬂlb%kélﬁg thdyS $d8Sken-up

TUScC
only minimally by non-circulating tissues such as skin and muscle. Thus, these

compounds enable reactive oxygen species (ROS) generation 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

' top10a1 conditions such as acne, athlete’s foot, warts, papilloma, and psorlasw for

freatment of bemgn prostate hypertrophy and for sterilization of biological products
such as blood for transfusion, by destruction of infectious agents.
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T WO 200@5'{'@1912ati on and, thereby

conmpounds enabl e reactive oxygen speci es (ROS)

eneration limted to the interior vesselggpPaidsio00973

cause sel ective response of
abnor nal vessels 30 such as those present in tunors
and age- ra

bhe P@iﬁr}‘r@eﬁ{t Ed) rrBﬁ?Sliltléoanrs 03%?6‘3&%5&{&%11 lb@acﬁﬁﬁ*ﬁﬁér@c[l to fhae

eri i ves are usef ul

patient Sbgvl E@f“{‘a‘éﬁ S&Séédhk@;t e innPOMeatTrensmofnt ¢o ﬁhec aqnomc Behl

such as acne, athlete's.f
derivativapf Hednmegntimndo ps @fliﬂa%%md f@en lrldi‘véglfa?llélh Pee%é%he Toute of
pr ost at hy per t.r.onh f ticeakbanulefed thh other
adminigregPp g Rt B G g paEh

d for transfusion, dy

0 hyg@%\&ﬁ‘ﬁl ipgir Ghdivifleaty @yendiggphshe MOi@UTAhodgigHve tse
porp 1'L.2003/ 600973 17 The pha?#‘raceut | clial . %ﬁoqﬁé %th
as actiaf ineheeidnbyvibatcondition] ¢-20be A4 o LPehY Tl e

the dlsg%ﬁ Stﬁi%g dard g rl'%egglwl c?hsugﬁg‘xe' Eat?e@i_ an-ﬁ‘%eaﬁﬁdgﬁmeﬁ(f of Iﬂlm

r|va ive 0 i nvention to be
physmﬁg n?otﬁ'vﬁllﬂfe&ﬁuélﬂlo&m ithehi cnirzehnidy u$€|d desage offhotafEn rn)ﬂlft gbopt

Mnistration will be estab ccord
20-40 ern@eHPBﬂ@e badx& uweleht edTh§ tse E fBor ph%/dr?ﬁnis&&{suge}g T

e heieoas gblutibe of the
mtfa"ed]éﬁ Qﬁgfre‘g %ecﬁgﬁﬁgga@tg :E\Q}gﬂ |gur111(igh?retolh Slrlff @thl he con dll tion, .
active ecoﬂlpoﬁxliﬂf chplsiag obuvmmpnﬁlqshaﬁnaqeem@b' aqeRptoRIE £GE1D

di sease, age and .health cqnditi.on nt,
add1t1mmrﬂhepipﬂdg?@%¢ﬁt o lip fhamors iy tahle t?sa%?il CB?'?’ ﬁggﬁnsﬁc

| %r th nlzﬁ%}ﬂr&ieﬁé@’ &ﬁhig%gﬂﬁ@q&eﬁfabﬁhamm o |thatoh the

ht. -" The pref erabl
maxidi@ht SSsoffanaelnofithe rbﬁctemmcblnmph@l i photasraREiEe of Y| s[uét

Injection into the 50|dtu h S Wit
wavelofigth fer argcef; the cOBIRS AL %&%Iglﬁgﬁfr?glnﬁs s hd |

armaceutical ly accept abI e carriers and additives,
Pec“ﬁﬂ’d topical treatment of skin tunors with suitable

t @@h@(ﬁhex@ pOSid hanshe FhenioBebl donyptivestofithe %P%tf%‘&“
'S preferabl chogse na s d1at f
used BD0 HEAEA! OF PRIFEAISEPUrs g’éﬁ‘ﬁ&?ﬁ%ﬁﬁ 1“% cLiidhs agents,

ot osensi ti zer.

such asgﬁar}nglﬂd@ﬁ%{e‘f% ﬂ‘tZr 8%?%1@ NS £r@rbissy plakmb he be asgsbfon dyfvre

ned fromits absorptio
transfBiBA { daiNbe Itﬂ:a&ddwﬁthom Rabl jof the vibvepsien fiKle ugarﬁn iajpd do pifert

derivatives of the invention can be used in the
Sterﬂtzﬂfélmrrent of materials in vitro to kill harnful

1> %% ﬁ&f et b‘t%m@%%‘@ S, horBunds, agrolmln nfagtors or their
ba er| For exar?p? | ood and bl ood sma to dof
derivaRe, ﬁﬁboﬁi&m@tﬂ@s thatbisfl GB‘?C@ﬁC@éléI Ao E@fg?trcé’ é?:FeR}‘)ﬁq ag

Bchl of thelnvent dlrra tenti :
cell mtidents ;e tygine; Tt Eﬁ‘fﬁﬁé‘b‘ll‘?%ﬁ &gﬁé’:‘%‘fr%g %%H retention in
tumogg%n% r@rggted AWt 'ﬂnér@é%[%}ﬁleofedt Bl‘ﬁftf allcles ifuntal gwter "depth of

pencbiBfidif vﬂlﬁlz;mnggg ttlllfguiaqmtyaéf tgcle qutuf ?(sey(r:sltgﬂlcﬁlepl%cetzrgeﬁt ¥ gaetMg
by other metals is meant to opt1m1ze the intrinsic and metabolic stability of the Behl
moiety and its intersystem crossing to the excited triplet state, and also opens the
possibility for new diagnostic procedures.

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

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

autrients, such as melanocytes and neoendothelial cells are scattered among other
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cell nutrients, e.g. tyrosine, to the Bchl noiety is
WO r{)e/ant_,to i ncrease their retention in 25 tunor and

tWEUP4Y sites. 1ncreasing %he red shift all QASHI03400973

greater depth of penetrat1 on, while keeping the

ubi_qui t f the natyral stem Repl acenen t
e b ot S e 45 e BA SRR el RS Ll
solid BhRe! 4 3taki ey c@lcehiBRioBY the PhoRIsYnsiiger iih She vascular

intersystemcrossing to the excited triplet state, and
and/al selldpenentphemeptss of Bht i mylignant ribwaiiagidseied to ncrease

proogedures. 3Q. Tunor-speci.fi,c anti bodi es t]
dran G SRR e AT OR o e B Trare YRt RS Sre

disp®RS&f %Eﬁﬁhg alhpliflcafi Qe bt {HREPIPE feBDintihe @8mbP sitdle Thisraables
or freate site, while hornmones and cell nutrients

effeatiry vat 96 light deskedowp: thyn theedanenging thieshold: ofathe mermd dissue,

te ts, . Ho h | L t :
thus B B e SRy Sy g ifecd IS JE AaBfioh il Blbvery
stro feqencotihebitallir&edd Beldlr @arSkatiiedr fod fAntusgenet Havelidofl

004/ 045492 PCT/ 1L2003/.000973 is cells under normal -
the tewaylsita(Hros othed taigdsh t ransformed into malignant cells,

cluster inta Lkd tu I

colib et rif dreBitd atiiicin of dn pEBH hrveltlfh, the tyrget for
treatfHRA! With € denbifiters oM@ IiAVERTbS aRfabhbendldoginasield, pasicelarly

is expected to increase dramatically relative to its
bloogd ovesesis rodt sobid Tumnarh end oagearlaads syeulaidegencations dyp do the

., hore.5 dispersed,:a: [ i f .oN t
inhefff Rofth P HE il ARG e Myt LfBLAN pftod DTV lo the
sugg@btell POt pidaReR deb@ibed hedean t he damagi ng threshol d of

the normal tissue, _thus reducing.the need 'fofgtﬁr hi
s pdhE anysptine| further reles o 2 Jevthed oA Phpedgprnic; Ftapy, which
havi.ng, very. . strong -fi SCEence, hl

conlffi" LIS MULEEREIER, of Sl piahed o

deritavIof e ia(ations follblved by &rcgkinadiatibn.. | n one nost

referred enbodi nent_of the sent i.nventi h
f atgenc eabodimeghitheRb T apethod ieihe dRVSREPD & Béegf%{ frgitment of
canl PUTEL BB B SOUPRSEIR, P DO Srge A SR
thersirgdagiyadffative dmeuhiooftaBchli ddnpntve actiofdiag énthe infention, and
sensjitivity of nornal and _abnornmal bl essels to
thenyiFadialng Bedumar BISTVIR S diediedt %Eﬁsiagéz&% 88, 15 The
| NVIAtE G ﬁ%ﬁgﬁmg o ShePtRenti e FRbNOLRP TP PRitedistasidh of

t her apy, conprises admnistering to an ]
pormaichvindliglant anined delinae ek @k iof eniaropugenispis m @dtire, enabling

selep oAU DI B BB PSR ST Grdtirat s el o
targ%{i)‘ﬁ’ré pnltf'sgfsé ggl;ﬁ% IH fn9lety e alRMd QElls IANGRhcHMSt to specific

_ stering to a patient afflicted with a
polygepiides) swaly aschoragmes or other receptor ligands, to cell- or tissue-specific

 antibodies or to other ligands, e.g., lectins; for fluorescent labelingftagging 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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- WO 2004043483 ating the tunor sj

20 therapeutically effective anount of a Bchl
derivative according to the invention, angcrlpeomso00973

Pte with strong |ight sources
at 670-780 run. The Bchl derivatives of the invention

are also. useful for t  $4ChE @B iBFentinn masl by used
Yron (digpRaric BWPRES g]& ?Qﬁa%gi\?éﬁ as of micr oog&lani ST8kd N
Jlone orSil H BbeRARHH Padicetaetinabaivstcsties Teaet Fon df
one or A 35 1 types of cells in uItuigac%{rel'gqgt%@M Ve agenid;
art. Forf far@fet ﬂteg&chhgi%lﬁfa‘ﬂ‘f?ecﬁ%&ﬁhﬁ n noiety to sel ected
cells by a;,&aqhngﬁ?nblﬁwgﬁlq%chﬁd e rRdibycpieptiageesticagen 1is
procedutrsy e8n&&or it hel receptor [ gands, to cel |- of o the
administd rg’f%eché PRSdrk, ieferibly iyoTikBCIHMS t§e@ioRe !Afﬁl §4Ras’ e g,
"ectins; “for fluorescent |abel 'dﬁ%&t aggi ng of
locus ofnit esndeemaf be impSHdRY) S&%ﬂdfiﬁﬁWBS%es in | aboratory, )
di agnost.i c pf\rﬁd 'éﬁrbq,ﬂﬁgq' Alsca@Rhd Balili derisativeand thegpvention
he FPEREIM I EHEIN NG of ani mal cel | 5 .o mi,croor gani sus
for xR e Rliog ofchavonitcseys RITC S L
i'ndustrial applications. e SV ereatingthe
sarasitdshd gk B0t PleBEN FPShESEaen. (ao Z%ﬁ%h I
fluorescein i i véefioJollowed plyyBwamaap Oh &
infected) gamp ‘f”ﬁ]éir&?e “iogﬁp@ruigg)r@gﬁ iﬁlncti on coefficients and -

sam 16:hi gher fluorescence yield. W 2004/045492 19
P*PCT/ 1 L2003/ 000973  For

( i Sti.C p0sGee hhelibdtative
dEel wanteintien Wil t0qe i‘?ﬁ/éﬁ?ﬁ%%ge%ngy 1i‘jﬁeéuused gFone or may
e | abeled wth a radi oi sotope or other detecting
Exam ns as known in the art. For exanple, the Bchl
derivative can be radi oactivel y-1abel ed by standard
procedures, e.g., wth 67Ga, "11n 201T1, 99mlc, and
t he radi oactive di agmpsAMPIddent is 5 adnministered to

the patient, preferably by intravenous inj e%iﬁm. fes is
After sone hours, hasiadiah, tResetdnced theyHgEpPics
i FEESAOYRMEYrS gr%&%lreggedur es. éThe i nvention_f

. . : - LBOF the
iviad PN fiRSsdobeeione (ithe ChoBich) SersionARPYRLE U THE it
invention for ex-vivo ar i n4_¥€t£191 1@\1/»{ kiengifbgicall bsction,
waterisolublé iderivativgend BiFERCHECR At &r G, “Vi r uses,
parasi tes and f | of e ReRBUhDAtBakives oduct, e. g.
descrf &e%‘éﬁiia%‘ﬁgcagﬁ'%%%%feset?eati ng the 10 infected sanple
Wi th the conpound of the invention foll owed by

illumnation of the sanple. The invention wll now be
illustrated by the followng non-limtative

Exanpl es.
15 nveni ence and better understanding,
1 th@%ﬁ%ﬂzgi‘ %ﬁeﬂ]@ﬂaanﬁpl es is__divided i@téo7_tg\/\gnd 0-16)
suﬂf,ﬁigtﬁkgﬂﬁ)les(ﬁb)eiﬁ,hhe Gmavativas OBBEIPEHIORLER: (67 Ag fhe _
synthesis of the 20 watet;sal E%'S&E&Frb&vﬁﬁrvlﬁ gatide Arabic
and ifid énteeatidaates (39 gnd 4 dwﬁl}% e B ol ogi cal K ect iu% & The
umbers in bold and underfined according to the following List of Compounes
. : ification, just
corresponding formulas appear in the Scheme at the end of the specification, ]

before the claims.

List of Compounds

1. Bacteriochlorophyll a (Bchl a)

2. Bactexiopheophorbide a (Bpheid &)

3. Pd-Bacteriopheophorbide a (Pd-Bpheid a)
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descri bing the biological activity of the new Bchl

derivatives. | CHEM CAL SECTION 25 In the Exanpl es
WORMHAHMI2Zt he derivatives of the invention (4-BCTAEDN3/060973

and 10-16) and the internm¥diates (1-3, and 6) will be

presented by their respective Arabic nunbers in bold

4. Pafatfiumda-bimestmetvaydichontimetiye Rhoftwwierigehlprn 167 -(2-sulfo-

The res ing fornulas appear in the
ethyﬁ%ﬁ@%eﬁg?taﬁ%néﬂ %eﬂgpem fication, | ust bef or e
5. 51%001fahfé&lox?&rﬁdn?lm&ﬁymm%ﬁ&&léehlorm 13'-(2-sulfoethyl)amide

Bact eri ochl oroph)ﬁ/> a (Bchl a) 2. Bacteriopheophorbide
dIPO@S@Bph@lT({Eé mpie 2pd- Bact er i opheophor bi de a ( Pd- Bphel d

6 e PRtbiRRRo il , FherhotR s fieibip 8] FE) fibiom

salt E@M@es}ll fo- et hyI )am de di potassi um salt [Exarrpl e 1]

7. B@laéiwn 1 Bapiexiorhegphorbidai v HEi-rrsulferseybastds | RS nsalt
[Ex %1 i sul foet hyl )am de di potassium salt [Exanple 2]
BUZC Ybal | adi um bact eri opheophor bi de a

8. Pb.l_/la’dl(lﬁr slibf®15-neysyeabaiylindtyl-Rabaésbsrdotitoris a3t ,17°-di(3-
e 6]..7. Palladium Bact eri opheophorbi de a

-sulfqp;rgpi?%!%ldp fipsheriymsaliiempple 88si um sal t [ Exanpl e 7]

o Bpulont o Ll mipmamine R ety st
chlohaJLBL133 di(w%lfo‘;golﬂujagn@e ﬂ@mka)sammbaltc{limhp\leﬂ] um sal t
al | adl um

10. 3@9@3@&13) fgp?%bﬁ“ﬁ%ﬁhﬂ%ﬁ%@%ﬁéﬁﬁ@%%?&%%@?ﬂ%?ﬂ?ﬂ“ RHG2-
|
su1f§’£ﬁ%12a[dé@gld ka% %ﬁ}a&;ﬁﬁ%ﬁgflgu CSSL 2?{.??”‘ de

11. Zinooxlea)kcﬁiMeﬁmxycmbdagmylbﬂigi—ﬁhbddﬂmmmdﬂbnm i16bi2-sulfaethyl)

st T o) de dipot It [Ex
anu&as&lfgtas%ﬁﬁ@aﬁ xa)r/np)laér!rj e di potassiumsalt [Exanple 3]

i
12. %a%%eéegﬂl M@%&tﬁ&gl %ﬁ%ﬁ@fﬂ@gpf&%ﬁm&ﬂ L ] @-
sulfdghylMamga qu:s)&(stlbjn) salt [Example 5]

12 5 P e PR Ot

_sulfééthyl)armde, 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! oxo- 15—methoxycarbonylmethyl—Rhodobactenochlorm 13'-(3-
phosphopropylamide tripotassium salt [Example 12]

16. Palladium 3'-(3-sulfopropylamino)-15-methoxycarbonylmethyl-Rhodobacterio-
chlorin 13},17°-di(3-sulfopropyl)amide tripotassium salt [Example 13]

Materials and methods

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

(ii) Palladiom bacteriOphedphorbide (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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13. Pal |l adi um _
WO 20094459%0- 15- met hoxycar bonyl met hyl - Rhodobact epCoeL20033000973
131-(2- 20 sul foethyl)amide, 17 3 -(N-imunogl obulin
G am de potassiumsalt] [Exanple 10] 14. Palladi um
@15222\%11 é.qc%cygﬁzevg\ﬁfmmﬁe@bmﬂmpba@tzeammm-mopwe
- (2- "carboxyet hyl ) am de di pot s&gry Swn%ethQQMﬁ
phosphbil ab&d l\)\#@aﬁt maﬁnhamd fr{gm Aldrich LSA > and s-ami o
31- oxo- | 5- met hoxycar.bon t - L DE; Bidima
acid (tawine) ?ﬂdpiTé@HFﬂ?ﬁ‘gﬁiWF)aé’ﬁ g@arérﬁimp? t a%g ﬁ%%@gi&? [ Exa gaIll e

12] 6 | 4B (sulfo-NHS) was purchased from Pierce (USA),
(USA)BI%IW@?%)%I sfu})%%%ég?gg#n&n% - 15- rre)t hoxlg/car bon ereh’lh | - RAoge
1-(3-diRgtytarhinopeplyri-athyBarbodmile| 134D s BT §&HH &”

_tripotassiumsalt [Exanple 13] Materials and nethods
(SwitzgilgndBchl a (1) was extracted and purified from

| xaphi, L i | e 0Viadali narad3Owsie| dendopbllyi Useineseept
p@‘@v@%é&%%%g 8 dohvails B o%t?de?sggt},%). (L), gPal | adium
when lhaﬁmnig(cjmbapw&mmim peadgyRbicats voore apidied; ¢ her
prepar ed. as

e 31 e RS M B A Mo R PRI et

(4:1 %gma- Lerads, France. WO 2004/045492 PCT/ 1L2003/ 000973
e "(iii)3 -Amno- 1-propane_sulfonic aci
(ba

d
i Alucleneinagneticaesananes (NMRg SRFRL® FFE §B‘F?6??dccna‘éiv?:lnce
, hased Al dr and 2@y
DPX S0 roMrener ik rE) G JeB0A 45 APt (G oaghaankon
tetran}%rﬁ'l_,@sglraﬂé Qfth rié?&@al RUER3REES 45 R intgatestandatsh) |

oxy-sulftosucci nimde (sul fo-NHS) was lérchaseg b
f(ﬂg‘l Phe egindtidBAyqefBeients of the Pd-derivafives were determimed by
1-(3-

di net hyl am nopr opyl ) - 3- i ipl-gle dard
correlaits By L SR RPON e e phphEy i PACE e Etidard)
mhfgg%gii&e\%én&gd)fpé Y@Rtiseddolaval ot teomirtigiadeavetength.
generall'y use except when perfor HPLC, whe S on a
HRY1G) JElacteospolyv émmizatinn r @assp Macka. (E@)ﬁsrl aerd, IO
| ates (Kiesel =60, Merck rmany) ; '
platfqgm Ie@%ﬁé‘?cﬁﬁoﬁﬁt%m romass, ??%glfngs/ V). yz vi) 1H Nucl ear
eti fdh 0eapleAMRlasaReVEa \Bpeetromeioy dEEPIHS) was
mce ﬁl[%PX 250 instrunent (Bruker, Fr ﬁ.n rument
perfoi@pd foredetermippiion( 6§ PdeRpganaHORT BHIE £8t t“ﬂj@ Mane

w th r;ﬁg&lual sol vent peaks as the internal standards.
(PGT@EiI?° ‘extinction coefficients of the :

Ego@ %frgﬁ\éatdbw@tmﬁ be e feehneiniyxes Masaosardediwith enps-2
onc

entration (using fl arrem§hotorre%%/) vvitlg PdCl 2 as
(MilenRanBagidpd) ands V57 &Y O cRPaySRET AP MYES exani ned

S OI(xl'i)t II—fEHLé‘ twattsh %e&grrutzei:dc %iﬁé PP 86@ tiRstrument (JASCQ, | J apan)
equipped with a UV-915 diode-array detector. :

CHEMICAL EXAMPLES

Example 1. Palladium 3l-oxo—1S—methoxycarbonylmethyl—Rhodohacteriochlorin
13!-(2-sulfoethyl)amide dipotassium salt ( Compound 4)

Nine hundred and thirty five (935) mg of Pd-Bpheid (3) were dissolved ina 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;HPO4 buffer, and
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(VI ii) Electrospray ionization mass spectra (ESI- M)
4ﬁu_’@t;_;orded on a platformLCZ spectroneter y
cronass, England). (ix),lnductively-Coupl BET/Br24e3400973
Mass Spectronetry (1 CP- I\/B) was 20 performad for

e SPGB Bl P ERR TS LB SR P SRR
added idtbeahdiimse B@Iuﬁ@xﬂ'ﬂﬁﬁpéeﬁl\:/wg% HRC 0860w Whs Gastesd $n Zhe

(Mlton Roy, England) and 0 (JASCO, Japan)
solukign do1 2okt Ghwpianiss. Yhen fhe-pctionasixgee Mes ﬁﬁ@pqy@tﬁd@ 3C for

3.5 g PRty S EEF P Mg R gt R et TSR et e

TheldryPaiiidadiveren d1ssolved in 300 ml of MeOH and the colored solution was
31- 0x0- 15-neth oxi/car bonyl met hyl - Rhodobact eri ochl orin

filteps! thgrughzodon el teydef adiofbuidérpelinsy] amissgrcegsConpound

0 IR U LAY o7 o, L BaleL g
Bpht20i10.990 8ONBRA whithe rébiisd i(RGinURAR) AbARD i D ey ahd by

the solution). Taurine (1288 ng) was dissolved in 40
follpwvingftha ppicAlpbIPTRiAT Tectram I WG ZodigroREdwR after liophylization

/[0 PR f
and e 8 0T oo R Riisg R L8Re MR s
tran@ﬁdﬁ dhifnfromt 156 HalVEor PalBHbeR) tVi T BmStfor the @ﬁaduamg zﬁlﬁéby Qy

gon was bubbled in the solution for _ another

Shlfhfli@m e34 opef RdrBrheidcei D9 panxdaly the \imedust dhor be é\ée@ﬂ was

evapniis 4ha e BerdRLE wth fincd o iR (L Bin OB 250 §AE 5T
colud EYMIG SRb¥OJ Sbves0A: 05%,06.004 S pabshhhitenFRlr Opied.0 and 5%

sol ution was filtered through cotton wool to get rid

Me@H. Sahicat Bsd00% Me@H. diei dups S@k@m dlﬂﬂ@bfeérlédﬂelgls opflistilled

t he .r.eac e m,ned by TLC (Rf of unreacted
Watgqandénpﬁcfegmgo O?Bfgéné{r?aqbf the reaction
( anTHROElyiEbS Jpridiledy Wesdred iQ8EBlel ). TRE payduct @l (SeWeBE 1, see

the optical absorption spectrum of the reaciTon
belaw)xway sluggd ard collgsteg 4tzadi idnmimites, d he asainupipvrities, icolected

0 ri
st B9 bl (8 008 Ll BN F bEA OIS, B8 BEbEbRERy By
7. PEdis m%ﬁ@ minh(€a RF3Ipdssibly &ﬂf’esb&ndad to thdlidotfolth ahthstain
nm of Pd-Bpheid to 519 nm (of the product 4). The MeOH
prodyct 4 apd ypbeated Bd-Bpheidiesidiesduct 4 was purified by HPLC
wi'th ODS-A 250X20 S10P m columm (YMC, Japan). Sol vent
A: 95% 0. 005 M phosphate buffer, pH 8.0 and 5% 15

MeOH.  SghuRML Giadibﬁggtd‘fﬂﬂrf Thfication sfdonthosad 4

dissolved-in 42 m disti | ed
Time (mln) ' Flow(ml/min) A% B%
0 12 55 45
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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water and injected in portions of 1.5 m each. The

elution profile is described in Table 1. Thermpragisbols
020"(‘@&%3&3 1, see below) wgs eluted and collected at -

9-11 minutes. The main inpurities, collected after at

4-7 mn (ca 5-10%, corresponded to byproduct(s) with
the proposed structure 20 7. Peaks at 22-25 m

ca
%‘h@"@olﬁé’% gh@ie)éuéi efigtiespbndes! etvapdrhfted| ey Fqﬁueqcf] tp[(«f‘gsure
mal n uct and uptrea
Then, ﬂﬁapunﬁad a5 ORPP BT LA Bl T ooy e rouh

conmpound

cotton Frpol. e Sy SR hS el o ﬁx@ 1 shAd Pograént 4l rad 2361

18 0 100 24 6 5 45
under APin&he Skt Bt - 36°C0 The Schbn Vel 0@21%({1[:5 aegpeht, relative T0 3).

PCT/1L2003/ 000973 . 23 Th | t
ViBle swepes af peodupiab va ga{?@irged\r;l? gglgc(tfo%ﬂl%?fﬁhasg%bé@{b%&py

MY adeafitk Bload Ugfgzé |ats esth gmokumy 459 MSIKH OB

cotton vvool ﬁol vent d
(M-216)/ 3GT QUEY-FAgé), ama) whé 'EoNMR mpgc‘rmm AP L -de)e
hder Ar in the dark at

| d: -90%
Table ¢ pyowidtsghe shifte(iaPPYEHS) ?ﬁfg mﬂﬁﬂl{ﬁ@% Sy

‘product 4 was
84
oSt B e g A, (G
0.41) ﬁoﬁ@gdz (@(m M2K)0° 6B ¢hvPK- H- OVe), 719) and
NMR BRI 5361 Lo B8 TBIS) RaD B “haor pEAASS) @13{5
I -
CH, g0, Byt 4 el BIAEE ¥ Q?g EaRE e ?W@")s) %10 1 Meoe
s), 3%93%%1 1%2@4% 1. 6(nn1;175 Q‘ll (AVATHE, o) 2;94 q}% 5|rp . 93
S -
(A, 1600801 . 3 5 15bider be a5k 3 (T BEe il

Octmlpl/g@tez pﬁmoy%%j ’f%??%( 112 2/52 ClS_|)2 % ,C)92F ig ?/g' _ 3_'2
m, 1.93 15 (7' -Me, d), 1.61 (18 -Me, d), 1.09(82
Exan;[')\ﬁ’ t )2’.. > 61§rep§1ra?t?on( CHZG% of tl-%%-Ilg-e&éthoxycarbonylmethyl-

Rhodobacteriochlorm 13*-(2-sulfoethyl)amide dipotassium salt (Compound 5)
One hundred and sixty (160) 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 m! of DMSO, and the reaction and
following purification were analogous to those described in previous Example.
Absorption speétrum (MeOH): A, 750 (1.00), 519 (0.30), 354 (1.18) nm.
ESI MS (-): 734 M'-2K).
NMR (MeOH-dg): 9.31 (5-H, s), 8.88 (10-H, s), 8.69 (20-H, s), 545 and 525 (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, 5), 3.63 (2'-Me, 5), 3.52 3-CHo, m of taurine), 3.33 (12'-Me, s), 3.23
(3*-Me, s), 247 and 2.16 (17'-CHg, 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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Oct anol /water partition ratio i s 40: 60. Exanple 2.
i on of 31-o0xo0-15- et hoxycar bonyl net
wo E{q?@ ggct eriochlorin 131-(2-sul foet hyl ) am dee/CT/ILZO03"000973
di potassi um sal t (Conpoun 5) 20 One hundred and sixty

Exauie) 3 Dh fooak it 061 |\ EOSt P ok Soc i SeetipRhrbdlyimetiyl-
Rhold@bctériodHlbdn 91 (ﬁ-mmemysl)ammetﬂ étasshaf s (Ifoxﬁpdiiﬁﬁﬂ@
2 dissolved in 15 of DMSO, and the reaction

f ol ki3 et mr@munérﬁ fE Egamaplg 2058 16 Afiropaer (IS acetate

e ETBEAME U 5 B LS 39100100 RCEA 51

minti&s. - T¥en (509 mg 3Epalduktdid) ascoiiBe(WaCdded!, )and ghééol(lﬁoﬂ-bvaS Jtirred
8. 88 0-H, s), 8.69 (20-H, 5 and 5. 25
for Fpun. g@e ab&m@gme ?P‘?Eé“lﬂl Wiy ch%ﬂ%ﬂ%ﬂé 73 Ry tmnsmnéélfaﬁam

750 ?g?éfwég B;% ﬁggfﬁ%r ﬂ%ﬁz&ﬁ)ct oﬁ%@’ﬁ? g%ﬂiﬁrg@) 51193mﬁ?bf5 to

537 sin (03 H23prodi8210k Thsi) the&cdclloaﬂnﬁxﬁlrdﬁiaé &\Yapoﬁfﬂi wﬁi;ssﬂve@m
and

acetgn’eg | telé;gthr@.)g CP%@ v( %o %gtdn aSCftage?sag 12 CH%M nZetone
Q&ﬁd%%% ‘ggt/ﬁ gg %ﬁdt gﬁaéérhdﬁﬁfo'nglly .ﬁmgi?eedd'g% g}ﬁ;@gﬁ&%é Qémdt@éns
mentoppkatiolt Witk thoslotibn pnﬂ'ﬂdn@bewrmeﬂ am%b’reﬂh yl -

Rh obaterl chl orin Zsulfoeth

i i GO bl S8 vpprast hagy Tgupyd pressure
Theﬁ ofﬂé fﬁe’é ﬁ%m’éﬁtawlﬁaszreaﬂ‘igscﬁgbdwﬂl ﬁfetlﬁzﬁ@Pﬁﬁd (ﬂlfe}ed through

acet a wer'e "di ssol'ved in nmet hanol , and argon

cotiovas/obly BIilleeadluenit was @Irall:tm ded ﬁgmn md ﬂ& SHIIKinIgIQﬂHﬂ'lﬂE wa5Qred

ny, of t ov. S at e S and the sol ution
undgr s 1oy ﬁqglzgrkag Jcpr8 %ﬁnyﬁi@ 9@5€r ption spectrum was
characterized by a Qy/ transition shift from 750 ran

(for 5) to 768 nm (for the product 10) and by x shift
f rom SIleﬂﬁ éiragiend prefiie of lpnri(t'mﬁtiolh ef ;nmpmmd 19). Then

| LI o tit; e "Was or&ate re=—dissotvedn
£ FDand f i IF@W&WWFE Pcotto Aol tq get ritfCof

acefgte sal t{ excessyp The acetone IGgwas evapor at edgand
the product mas. additionally purified by HELC at the

conditions hentionk above|with tH& el ution - pr ofiﬁ%

r*lncpr: had I ral Iahl o 2 Tha er\l V-enRt ( aru_uenu_e

vvag ‘Mrapor atled unde;6 reducedi pr essd"‘rge Then, the 55

puri T6' ed pi gient T0ghas Te- i SSol ve@ N met|ianol  agpgd
fil tered thrpugh cotton wool. The sol vent mwas

evapi® at ed again and the sollid pi gngnt 10 was st orl®d

15 . upnder Ar jn the dark at 420C . Reaction yield: -90%

24 6 58 42
29 6 58 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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Table 2. Gradient profile of purification of conpound

WO 20()%@541‘]%”9 (mn) FlowmM/mn) A%B% 0 12 58 w/bdozhBond

4.1 6 45 55 16 .6,9 100 18 6 0 100 24 6 58 42

29 6 58 42 30 0.5 58 42 Absorption spectrum (NEO_%:

2., 768.(1.00).  537¢(0,22), B&kollG-mhtihoxgcrdonylugetn9

Examplsq’ A PEGAY "?-)&79%@[\4 2K).  Cctanol / wat er d11)
RbodoRRldddchRiFid 28%-@-susfodyBAmidOIRBaass bus 439 (Compoun

PCT/ 1120031000973 25 Exanple 4. .Pr ' 10 AbidCa
20 iRGIONSRICEORTRVES SR %%Wlﬁh%‘g%eg%? 3??%@‘& ortibri
. 131 ( 2=Syl Ny g8 6 dighp traes puifisation WaSorpaeshel

PfeVlO“éH ‘%e%%ébre?i(gﬁe%a%o cérrbebgu’ndpgwaspcar rifgd out with Zn
HPLC RGRE @lng: éondaives befaebupasnd svEwusPly 2f88¢i bed (US

Pat ent No. 5,726,169). . B Fina i £ i j"%%d 8.8
Absorption spaetrugy (e@H)nh ﬁ;); @a‘bpi E%Eg g{? .%(%)02»26 égg? or cgrrpgun

5 in Exanple 2 above. Absorption spectrum (MeOH): X,
am. 762 (1.00), 558 (0.26), 390 (0.62) and 355 (0.84)
Octanof/#ter #eadtweisS0:30ar tition ratio is 50:50. 10

anple 5. Preparation of manganese(ll1)

31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orlilﬁ

3L-(g-sul f | 2 {179 BaSgb-UFA &hbxy@rbpoylncethyl-
Examli!ﬁ]ﬁ- nfé?lﬁrgﬁg‘?n o&%%i%gaﬂgmggv\@s carri ed &%Jt wi t h
Rhodoba6leflothlopindlaii(2 sutfoetyBsmisteedipotassipntital t{G ARROY

?hz;&;%%ém) 119&%90%@%)%218 2 ga%pqdﬁo%ingviwo%deﬁhpﬁgc PYSCET
previofiy b PR R 821 0Bs DTue BITLITD) %%Bfébﬁiﬁsmggfﬁcdﬁmjﬂ?us,
oy pErame i italsiiyduce Sey Sl
scetatcnd deelpd. HED 8 FERSPROR T LST 0 Teoa oy S
formation E‘sor{lgrtli%qed ﬂ}? Ehifting e EhsKifon absorption band from 519 to 585 nm
in acetone). Then the reaction mixture was cooled and evaporated. The dry residue
was re-dissolved in 15 ml of acetone and stirred with manganese (II) chloride to form
the Mn(IIT)-product 12. The product formation is monitored by shifting Q transition
band from 585 to 600 nm and Qy transition band from 768 to 828 nm in acetone. The
a;:etone was evaporated and the product 12 was additionally puﬁﬁgd by HPLC in the
conditions mentioned in Examplé 9 above with the elution profile described in Table
3 pelow where the]solvent system consists of- A - 5% aqueous methanol, B -

methanol.
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was re-di ssolved in 15 m of acetone and stirred with
plot: e (I'l) chloride to form the M (ffl)-product
Wog@m%ﬂgfproduct formati onsins noni t ored by shFE?’iHr@(’@Qogm
transition 20 band from585 to 600 nmand Qy

2ot ond e a@ﬁ%ﬁ%ﬂ&?}@éﬁ%ﬂmﬁéﬁ%&w Bhgofafz "

addlet@manp! Ty PUrHIdw@sl ?’HPLC in thes, conditions B%
nentioned in Exarmleia with the elutipn profile

descPi bed in{Tabl'e 8 bel owlwhere t¥e sol vept systém

WO 4/ 045492 PCT/ 112003/ 000973 Table 3. G adl ent

projyhe of purificatg on of qonmpoundssl2 Time{(m n) 4s
Flowmm /mn) [A% B% 0 8 95 14 8 55 45 14,1 8 55 45

o5 § Tho or\l

ant (.a0HHAOLLS Fa\ V)
Vet ayotcoas pl.nullUl \4

q
=

16 86 100 18 8 0 100 246955 29895.5 3001@
t

unde]r8 reducedj pressute and tlhe sol |9 pi gment 12 wa

5t orﬁp’ under [Ar in tyie dark jat - 20Gg5 5 AbSOrption
spectrum (Me@H): X, 828 (1.QG0), 588 (O 32) and 372

(0.88) nmu. (Qctanol/8ater pdrtitiomyatio is 5:95. 5

concicte ~f: A CO0/ amiianie nat bhanal n W
CUOTTOo TS Ut . —\ J7U MUUUUD nmTeTTrallv D = 1T

Leparation—of—pdlladium
bactgl opheophor bi d&-a- 173- 3- (|3- sul f o2 - OXY- 5
succrmnrdeyester sodiunrsatt—(Conmpound 6] 10 FifUy

(50) ng of Pd-Bpheid (conpound 2), 80 ng of N hydroxy-
SU"HQS‘NQ%IW(HQ@GU{ mtﬁaﬁblbﬁ}as &E\iddlgurmfer reduced pressure and
(3-di net hyl am nopropyl | car hodi i m de ( EDC)
the Wﬂl}dd?lﬁrmﬁé Wasstaged gind %Frf;l' érato ¢&fni ght at room

oGRS, 4, BRI S5 e aEss. o 08T .

Octeht1 A Of il SiPratio 5:05) , filtered frominsol uble
material, and 15 evaporated. The conversion was ab.

95% (TLC) The product 6 was used later on
- Example 6. Preparation of palladium bactermpheophorblde a 173—(3—sulf0-1 ~0Xy-

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
téxnperature. Then the solvent was evacuated under reduced pressure. The dry residue
was 1‘e~dissblved 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 (CDCL): 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, ), 3.37 (12'Me, s), 3.09 (3%
Me, s), 1.77 (7'-Me, d), 1.70 (18'-Me, d), 1.10 (8%-Me, £), 4.05 (CH, of sNHS), 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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wi t hout further chromatographic purification. ESI-M

90 (M-Na). NMR (CDC13): 9.19 (5-H sdwmBedshooors
Woz‘“’éfi%#%% s), 8.46 (20-H, s), 5.82 (132-H, s), 4.04- 4.38
(7817 18H M, 3.85 (134-Me, s), 3.47 (2'-Me, s),

bty Evofout €5 0381 usD ks BT S
homota:%liﬁé (3?agun<§ Chhrpans-shifiS)ic aBdairpl ml?)f Opr Maér teotfu T

adi um bact eri opheo

e b G g

The org%/c Ié%‘yz %%%/6%37%51{ g%lyarﬁﬂﬁ (sgy@ﬂmf@llﬂfe sarpepodtd. The dry

of honot auri 8
residud 3wad ROdibsolpsdpian e:hBJlﬂd)ﬁ)nmmethmoél) (%11 #d qopded: 19 2

K- phosphate buffer, pH 8.0 for,ov
chromategr:aphx%ncqwmtlw& a. ﬂ?et Prdsted “{a c%h?qg‘lfdoﬁ?%mv\%?%fm

e[ anhydrous sodi um
156 IR, s ot s annytious
ESI- MSGCP'S%&QWE:ginUﬂ chl or of or m met hanol (19: 1) and

d. 1 Rirgay, 4T
Nmmdsiﬁovﬁéisa&sf%%ﬁm SRV o 45 fatEp ey, S
439, SR04 98y ST g h e bt w@sw%s @SIMNE) 5 (185

9.16 ﬁ ]136( (’}{D 5@ a,

5), 3. 4)(% i&aeﬁe)g(ézm7ﬂgz §1)77 ad %2 clzﬁla,an ( I-b_iq) 1
172 (33'4Bleg ), 105 B, 8 353 (168 g Do e s it

2.02-2.42 (17" and 172-CH, m), 2.15 (81 CHZ, c), 1.81

(7' -Me, d), 1.72 (18 -Ne, d), 1.05 (82-Me, t} 3.0
Exa l@@érgdt?tlﬁéﬁtlgﬂ of filhlﬂzicglllﬂsz Smethpxycagbony g{%thﬂ-é; éo-
e P it e it

| d

allg QOE%ER”B (Corrpo{md) Ter? (10) ? of fcorrﬁoggdagd
with QOOZrPgﬁ:gfﬁlé?gﬁ?ﬂnselmni TTIBOfHO oM Msﬁ eghlf A
lﬂcquSOWm‘&% at IR SR g%erihg ? lvgltlﬂ(r oo%ﬁt eﬁ”p%ru atéur o
reduce %&é&%{n‘éﬁﬁtdgﬁ@ﬁ)eﬁ Qﬁ&eeuﬁpﬂﬁtyﬁ@ﬂMﬂﬂ avas pueifiod ed P@%sﬁ?@

escr above, and the product 8 was purlfled on
gg%HPLC Yield: 20 83% Absorption spectrum (MO -

_ 1) :
Absatan SherbimAMoRRy: AL oo 5§é’ @, (ﬁi?%&)gg%o O38Y e

sl 972 (M- 219, 775 (M -2K- CRNe- homotaur i ne
ESEMS(-):1011 (M-K), 994 (M-2K+Na),972 (M2K), 775 QM-2K-CO:Me-
homotaurine NHCH,CH,CH,S0s), 486 ([M-2K1/2)

NMR (MeOH-dg): 935 (53-H, 5), 8.75 (10-H, 5), 8.60 (20-1, 5), 5.28 and 498 (15%-
CH,, dd), 4.38, 4.32, 422, 4.15 (7,8,17,18-H, all m), 3.85 (15°-Me, 5), 3.51 (2'-Me,
5), 3.18 (12'-Me, 5), 3.10 (3*-Me, 5 2.12-2.41 (17-CHy, m), 2.15-2.34 (8'-CHa, m),
1.76-2.02 (17-CHy, m), 1.89 (7'-Me, d), 1.61 (18'-Me, d), 1.07 (8°-Me, ). 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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25 NVR (MeOHd4): 9.35 (5-H, s), 8.75 (10-H, s), 8.60
%}OH s), 5.28 and 4.98 (151- CH2, dd), 4.38, 4.32,

WO Q04945492 15 (78 17,18-H, all n), 3.85 (153 MBCT/E)2003/000973
351(21|ve s), 3.18 (124-Me, s), 3.10 (32-Me, s
2. 12- 171(:H2 ni ) 15-2.34 (81-CH2, m),

Examples - Q 0 lag QU‘BHZSI (%suifgpgg»yemgn%k— e%%xyé:gl'li(inylmethyl-

07 0,
by R | definhudd,
(Cofupduad _}30 WO 2004/ 045492 PCT/ 1L2003/ 000973 28 Exanpl e

9. Pal | adi

31Comasing &gt spiainadBymFERG ha wyas WOAYH Aupg pinthesis of
Rhodo- bacteri ochlorin 131, 173-di (3 sul f opr opyl ) am de
= tripotassiumsalt (Conpound 2) npound 9 was

Absoﬂptlan st trhmovle PRI 728 (.06, AO2 (Q)i@dﬁl&ﬁ (et 3P Syhesi s

R L e

KAl (q jﬁ-ﬁg} 1153 (M- 2K- H+Na), 1131 (M2K) 566 ([M
364 3K]/3). NMR (NeOH d? &%@
NMR](I\/EIG)H dg): 23'1(@}{5@ 63 6L.51I16- 23669cﬁPB 5H10a|and 511139) 5 30

and B 0L E R a8 s ke 4 95k 80743 R60 33 83 (15581 § S
Me,$), 3. @z 15‘!1\38 5M93 17rt32-1<14e8&j/,21 342(4147(17!&5};11 17220@59111) IQm)S, (8l
L s), 1.64 (181-

CHz1 n98 1(982(7&% tS),, 4128 —Me5s),, 1:4)82 “Me.18, 4.12, 336and2) 316

tau ine). 15 Exan'pl e 10. Pall adi um
28 ngé%{%ﬁe? 0)8/ %'iu ohyl nmet hyl - Rhodobact eri ochl orin
131- (2-sul foet hyl)am de, 173-(N-inmunogl obulin G am de

pot assi um salt _(Conmpound L3) Ten (10 of conpound
Example 10. Raladivn Moem—lﬁanﬁ@méywbpnﬂwgylgﬁh()d@wrmhlorm

13* Cyfebniod o 17(ER eI SShmfE posyrsiney gl

(Comlpouyyaq?, dded, and the m xture was further |ncubat ed

overnl t at roomtenperature. The m xture
ev éfw@r( Oeng pf)cwwwg) wengapagiel with 26 mgef sqle01NHrS andfl5 mg

o I SRR IR iyl P 0

mgABPBI (&5 pily wes talfédytagiinhe Afitiord wad Rettebimiubetdd overnight at
conjugate 13 was determ ned by qgptical density_ at 753
roomgmpgetuF g rLheBHEE (Tasavpporaied 1 drinsss. then wedigrobypd in 1 ml

of I{%}S'Séﬁld fofdel oh §’5th3&'@@5 o¥idAh Qﬁt'ﬁhﬂrated with 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
betweén 0.5/1 to 1/1 of pigment 13/protein.

Example 11. Preparation of palladium 3*-ox0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin 13'-(2-carboxyethyl)amide dipotassinm salt (Compound
149 o

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 (f3-

alanine) (150 mg) instead of taurine. Yield: 85%.
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Exanpl e 11. Preparation of palladium

31- oxo- 15- met hoxycar bonyl nmet hyl - Rhodobact J¥ g&la by
WO 200484342 _ car boxyet hyl ) ani d{gj di pot assi um sal tﬁ{f rrplc))%ﬁgﬂs
30 The preparation and purification of the title

‘ d 14 I.ed.out L] ' -
Example B. r BERmoridib o %&%«%ﬁz_s%%fﬂ-ﬁé?%ﬂfiﬁﬁggﬁ?m
¢l LAE 52 ondpeuni
Rhod oer%ﬁﬁ’dﬁ%g%hz&é%%ﬁ%%%? 000873 29 Exanpl e 12.
15) SF:rlepar at1i50n 01;] pal | adi urr} _ o
- 0X0- 15- wet hoxycar ban thyl - | Qe
1The pPBRBSBAS P01 SiheA R e e o

ibed NG P 8t 20N KgndeRitiohf ig¥atdommontd t Be with| §-amino-1-
descnig%dnpglu n%% b3 Be wifb] &

15 were carried out as _5 d%%g}
propafRphngibeniz, acki/ 18 are) iwseadiof empeuRidld St h 3- ami no-1 -
pr opanephosphoni ¢ acid (180 ng) instead of taurine.
Yield: 68% Exanple 13. Palladium

s (#3.5 y Bhys-gelk iioa)ytsantetimayeatippyimethyl-
Examﬁ%dg{ja:ﬂ%@i@g@ﬁl qrim 130191?17)21-adi iS-suI fopropyl )am

) [)am de
Rhodobagetieddonim sall’,1710i@csHeprmyDemydeo, FRGHASTIUSH of*alt

the i mine group in 31-(3-sulfopropylimno) to the
(CompgppedBbndent 31-(3-sul f opropyl am no) group, conpound

9,8 fk')@)lct%@% (ﬁgaﬁg( iigni_hy ;)gﬁ)ppr Esﬂ nmgl-mstﬂfogﬁmyurnmo) to the

cyanobor ohydr i de rug) in 0 ano
correspoedeit ht(3 sulfopropytrmine ¥ ol rcé?!nP?HJé‘i %"E?te“}gga‘@?% feRoted by

stirrir}rgeﬁtﬁ;q%ldﬁg c&%r{e toﬁ)%ér)fﬁﬁ{ &%ﬁ%&“ﬂl HC1 (S MethandBovernight at

nd evaporated. The title
roomPEREGhurd BTHASHE Yeddtion dnixtise ngs HRaEdCeki0Q5oNs Hag (5 mb),

i W St 55 AR e
; Cul t. . . ]
win b SHRHF RSP RO 3 e

I1's were cultured as
nonol ayers in Dul becco's nodified Eagle' s nedium

(DVEM / F12 containing 25 mM HEPES, pH 7.4, 10% f et al
II  boBIOLOSHACAR BEEIION g utanine (2 MV, penicillin

0..06 and streptonycin (0.1 ng/ni)
Mat{rl%lf 37'@?%%6525 referred to as the "Cul ture Mediunt').
In VER) Sudvr e grown at 37C in an 8% C02- hunmidified

at mosphere. (ii) Phototoxigity Assay, T0. rAH ,
() Coli Sty Vit e iy ot TSV (e ehdoth sl EhECH £F ghfa
cells were cultured as monolayers in Dulbecco’s ‘modified Eggle’s medium
(DMEM)/T12 containing 25 mM HEPES, pH 7.4, 10% fetal bovine serum (EBS),
ghutamine (2 mM), penicillin (0.06 mg/ml), and 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 Wgs
removed by washing the cells once with culture medium, and the plates were
illuminated at room temperature from the bottom (A>650 nm, 12 Jem?). 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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prei ncubat ed with increasing concentrations of the

wo Rigd in the dark for the tines 30 and conditions
as I n |cat ed for the indivjdual experi nent s. TONEHRIAH000973
sensitizer was renoved by Was hi ng the cells once Wi th

dotefiiic P8 1 Eftes T ilishn By NBAET RH Fotilibo S 15% Hnas of

contr(MsCﬁgJ)e ustei) 1|1Qﬂfcont$ﬁuéélﬁ xYﬁﬁn@té@&VﬁlE@b%ﬁ@é‘of ﬁiﬁﬁlents (ii)

Csram Gernmany)  equi pped with a 4-cm water ['ter.
dark Thutrelulcelly @entedevvih g but lepe icthietdarle apd G élfl@@at%@ﬁlls

i atcelel R#Jrv vg was VO 2004/ 045492 PCT/ 1L2003/ 000973 30
1 H%’ieli’ h after illum nation, by Neutral Red
Vi ab| I|ty assay. Three kinds of controls were used:

i) light control: cells illumnnated in the absence of
In Vp’logﬂ‘r'ﬁﬁt@ (ii) dark control: cells treated with

ut .kepthn t r d._(1i.
(i) FufHE g Bk B ofRL G P ity pb R @Bl iacousty
on tHd wa!ck oF4RDmideMRlrait AbidBpedV8 F@h@ 'i:reﬁﬁw%@kxh@ (4-B xR IvithBY .3
i npl ant ed subcut aneously on the back of the mce;
weelsunors devel oped to the treatnent size (6-8 nun)
within 2-3 weeks. 10 (iv) Preparation of Sensitizer.
Stock sol utions of the conpounds of the invention
(iv) PRERr READ Of SUnfitited! Stoek ofutidyis dﬁ&ﬁ@'c\éhgﬂuﬁdseoidﬂﬁ invention
pignment directly in PBS to the desired concentration
weref prepatsieriaroe. usesby disseliviwgi ther dyupigeenhdiectly m PBS to the
e Pigment 4 of the invention (6 ng/kg
des“ﬁ%& engaﬁ?rhfoéc & °®o CcDI nude nice via tail vein.
M ce were sacri f| ced at the indicated tinmes, and
npl es of the indicated organs or tissues were pl| aced

() @ﬁdmv@rtgweend Phgreagpligticsd Pigrasnd dod thﬁﬂ@fﬁﬂ&ﬂ@(ﬁ mg/kg
bods) S Thilllef 1 CIOE nnliC s VI U L MERCR R R the

mdloa&TdeflmeB,Oaﬁ& saples offthé Hadibae® gapatiseo( ﬁséﬁeMv}er&\@ﬂ:ﬁ:ed and
yophi lized_ in Eppendorff test tubes. Then 2 m  of
Welglh&w mwlghieéc%éwaétmmdwa fipzen AWl 16% Fé&@hmarrgatlon

eachsﬁ%lg W%g]g#%ﬁ zgld L?I‘hr &?&@0(131%3 t@ﬂr? ddolﬂlbfeddlktmed water.

Aliqaets of nite hérhorenated0S dbtvesralymshilined iR phEhdobE ¢éey tubendlhen
det er&b ned for each _organ/tissue QQI denti cal

0.2 Iﬁﬁ%ﬂ&ox ¢ Tracsnelast Fhdkebyappaded 9fack drieample acubsted
for SURT 5@@‘)6@ &fC Qﬂgﬂeﬁginy double- distilled water to 10 ml. Palladium

concentrations were determined by ICP-MS. Background was determined for each
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 transcutaneoﬁsly for 5 min by 755 nm diode laser (CeramOptec,

‘Germany) with light dose of either 30J/cm2 (100mW/cm2), 39)/cm2 (130mW/cm?2)

or 45)/em?2 (150mW/cm?2). After the freaiment, 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-grbup, the mice were illuminated with 45J/cm?.
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(vi) PDT Protocol. The MR tunor-bearing mce were

wo 206RAsiheti zed and the pignment was injectedpcT/L2003/000973
Intravenously (i.v.) viaszthe tail vein. The tunors
were inmmediately illum nated transcutaneously for 5

(vii) Wa?czfl?b @éxtm&“ AEle Pepmedbilifper ankdet &earing0 Clﬁervtramy) tamor
i ght dose of either 30J/cn (100mN c,&?%% f3 m}
XEno gram@wmm@)ed with pEsreshd (9 mafeglasadight (0P ap OF 5 min
Inunegg?qjy g%[ﬁ]i ﬁr%a:tr%g?tg]&%ans L& Egté W@e ?g’ﬂlﬁﬁ v&ﬂq%i‘éag@ (0.5 E‘nl I.ﬁ.?.
Mice %@éi!e thatégi apB&tlat] aekh h«sufs héer tiaertmenia@he froge @qrersacmﬁced
c

trol , th [ 1u
24 b WS3saEnont A KG0T8 G FLoPUBRI TS A0 Idgaphed.
Then%]ée b%ﬂ] Yase l'lllfv:%lcnn’-?ci1 %ﬁq}%‘s RdLBeL ffeﬁgién' ﬂ)}’ 1 Mics poac] agl

SGROr xenografts were treated with pi gment
then é‘xﬁl%hﬁ@ /vx}ﬁg madednd t}@h;hcsé #a0 pntbgraphddo Cobtrol mice were injected
| medi ately after trea ment,  Evans Bl.ue &T@B 1% in tinued
with EBS)S Flas at%ﬁééméammase frfreatpd gige, andihedpriiopdd was contin
ours after treatnment. The
ane 8\%{@‘?‘%@g%¢| aﬁgggq?%giﬁ'hours after treatment and
Skl n flap was nade for each m)use and phot ographed.
Then the tunor was renove [Jhe Skl

Pxarmplezbh GuiopRoSIRY 4! (reomltoaied bR SOy ative
s phot hed. Control
ada]ﬁ?lé%lgp geﬁ plﬁ{l%ll Ece was pho ogr apnhe ntrol mce were

vans Blue at the sane tine as the
t regd phbtolosiity afcotdpeuptsot endB wasslegamied psdiesgibed in (ii)

a‘bov;cCLl Zflc{gg';t%g g:pga}@g\)éﬁ fﬁt%;n%lfalnfl }nggumm%g%t%ggotﬁeﬁm ceﬁs ReafiP ere
prem%ﬁ?z%tgc[ {Nﬁﬁ% %ﬁg&&m&ﬁﬁhﬁﬁé SIMBE coBPRinastbr 4 uoRE, wadhkd and

ur es otoxicity of conmpounds 4 and 8 was
illundedted oi pdirathededcri bed in (ii) above in MR nouse

nel anona, and npu o] [ ceI
TETRS Skt Sl T s d ot agr Bis S ShiPagtE kafipdHs in
I hgd d -’bBLﬁ}ﬂﬁéeﬁbr@Fm B.ted
HSVC ﬁ% eE’l T?]Sgeéﬁevggl’ }I@aaﬁng%O\%ﬁ in Figs. |A 1SB fgr

compdilﬁldbﬁi (csmh;fauﬂat)ed I&ﬁﬁpo@MR% celts, regmRctiviely. MRocapdel sgen, the
respecti and

_ photg@p;g:ﬁg&f%g ’g@en@&ﬁygﬁlg cpi( 5’&%‘2{? g? ht-depﬁg;il;nt without

any N{%&t&ﬁhi‘t in ﬂle%é&eeﬁtﬂa %é Yhe A9)s63FbAR p ik i 2ehe (~2 uM),
toto lcity of plgrrents4an 8 is :
andnsm:mﬂmtmémﬂmell lans, li ght - dependent W t hout any dark

toxicity in.the te range. .

ot herRtiqreie e of B OB ARY Biedis L 504 B, 4 Hetepmingd on
M2IE Shdusk 'n'ilﬁam?ah@emhws %%b cse&ry P Figsh® anul 4, Qhﬁapbcdotommty of

pigments 5 and was deternined on ,
pigments 5 and 11 1s concentratlon- and light-dependent, and the LDsp of both

pigments is the same (~3 uM). 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 pﬁannacokinetics 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 to s of 1.65 min (Table 4). The fest clearance of 4
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M2R nouse nel anoma cells. As can be seen in Fi gs 3

he phototoxicity of 25 pignents 5 and i S
WO%F%&%E )?atl on- and light-d pendent and the E@@gL@prOMB
both pignments is the same (- There is no dark

t gxi Ci t hi ted
Srorpoyhi Hlaed ek P et ﬁ%&gtaél{f?%%at g aﬁ?légt%% iyt Plagma
con{pbﬁ&ﬁs %tk?c@wggfc%ﬁanﬁ@ﬁﬁ%ﬂga&él&eﬁfgmv&&om city of 4

oward PDT of solid nmel anoma xenografts was to
deternine the pigment’'s pharmacokinetics and

bi odistrjQution in v s descri bed |n se (V|)
above. Algaq’g%ﬁ : Ega%%‘)\iﬁ%&ﬁ Qj‘mgwterg% " %g

pi gment 4 cleared within the first 10-mn after i.v.
injection with a _mnophasic kinetic pattern with a
t0.5 of 1. BBanam&te(rTabl e 4 . The fast cl earance of 4 WO
2004/ 04549p-PCcT/+126631-66p9+3 32 F1 m‘h bl ood may

i mpl'y t hat Ewﬂ;‘ﬁ(’& smal | rié%]t%f?b(‘ieﬁ‘b’tz Il) is bound
to the pl afip. LRFPONENt S|yggherwi se cl ear ance m ght
have been sl ov\xg, Tabl e 4| Pharmacokinetic|paraneters
of 4 in mEEshooY. 5 Paf adéter Equat i on

y=1. 64+90. 6e{—0-42t+—FO0-b{mrm—165-Kei—(nin") 0.42
vd () 2. Yd(@ﬂl)(m/mn) 8189 kei - rate of
elimnatio "ume pf gdi stribution;, €L -
cl ear ance. C‘Ph\@l bi odi stri Jutlgon of the corrround 4
shows t Hag+ ratB offelémhination; el e xanead didripaive; G -+ blearance.
nouse, the pignment level s are hi gh i mmedi at el

i nj Bt b@ws@m 187 6 the epmpasdid pvIghat AR DR %éﬁwmwlﬂed
e QoD e e hPRRBARLfES oAl cop
to diinestphagh@otnd &wels withit 39-3] o] 31mt1aptn;eﬁie1rrcl¢ztnmoor1gaﬁ fom

vascul ature_as see e I d h
N L S e
ua@eé ftﬁ'ﬁx'e%@ Qas%tfﬁtu?é ﬁ@ﬁb@rr% £ eﬁl@éﬂ oD bl hddie FRikEBRYre Ahe

"ear s ra rom -t body, and within 30 mn
reslfstadyo suggm: thabp1gment diffusion zto g tnrgmts ik eegigblenThe pigment 4
The cl ear an r at e, of. nouse..bod

h
cleqrs AN S8 455 Gro-oh e ponsbgtin (6 Fifieh P! is in
bac?%fblﬁﬂcﬁ B ih BN BlsSuc@NTHE AheliRY Ste %ﬂl%‘om Y 1868 deWddy ROEch

faster than Pd-Bpheid (3), which reaches background levels only 48 hours after

injection (not shown).

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 (eee section (vii) above), a dedicated medical laser
matched to the peak absorption of 4 (CeramOptec, Germany, 755 mm) 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 Jem?, respectively. When the drug dose was elevated to
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remau%f aite RRT Efh@okd) ddenia vasmilae shuidewd tpgtse%ﬂug i

Exanpl e 16. Phot odynam c treatnent of MR nel anonma
xenografts in CD1L nude mce with sul fonat
5 Eszﬂdiﬁ)%wé‘
WO 200904825 ed upon the phar magoki netic results o /

anpl e
15 above, the treatnent “protocol for conmpound 4 was
t.0 . 5-

9 mg/kg ml@clfghéj hntexy:ﬁ{yl | ot ﬂ@ﬁiﬁ e E%‘y Bfivarafitcesaspiigthentice

e’ 8Xperi ments (see section (vlﬁé)
survwaf‘E)S’Y@% (g IR0 toRidite atasIsasrein anaebhgertib MRS Pedk

orption of 4 (CeranOptec, Cermany, 755 nmu) was
mg/kg agidapt imhedadler to deternine the optimal drug/light

protocol, mce were treated with drug dose 25 of 6
ng/ kg and i ncr easi ng the light intensity (Fig

As
Examplé 7. heieRe efféct Mﬁﬁiﬂmmlmeetmtsﬁww&/a mgp}}%ﬁz

Increasing the light inten

(Taise eX pregiment 3985t GTBELOW ¥ @99’ %%”}% %%ﬁﬁn Kg‘% fBove. Pis 8

i | Nl Berfhstoraioeds v{cnc\wfts
eSS RSy e ot o
implankedl BN&liEY (Bf )3T rddiedrBnintah ehas ma@n@r%ﬁ# P ¥ ~Blue

h |
el o Pt yonsd Soen e S0 G el

rea

lnterSt@flb%(f‘ réﬁgl{ed :93 thd'Glud 851Kt d'ﬂ'_?te %ﬁ%@-E%wsﬁhe &ﬂaka@) 1n

nam c trea nment with con%ﬁound 4 . Thi N
the ilhBXR&EH &w&twmmﬁcoﬁz@ramcbrd flemoraibluciragad a6y the suRE AR
(

b | .
to untm\étlalti.g@;ngl\r/ﬁeeﬂ ngggr%fﬂur gﬁtslr%lr %%Ig Sibéaglf eegéeﬁctﬁat% the treated

usion In

mice, ?]i].Fa raf g\fhdom w g&t Rl c@lo@&i b @femdy e)atvéﬂleaihﬁ rignor

rated W th Evans-Bl ue i.at el
ggaéely
of EB into the 10 inte

tit d
after VTG Bhomupala snls Brigar i o S g 868 ol atchiad
the ol (BHHRE BE SRatth st ATBRE SildcRtdchhan oo ~vabduiarishedewn

€ same aninmal an to untreat i,mal
took ]%lﬁce (B iy e untréntast aninal re, tumor iscf9! ged g&@ﬂ“@h‘&’f‘&qﬁs“es
he treated mce, the tunor I dinRfhr| BdfeeRy ithat the
(g, hpoThe ealeslivh epEl9sig: © ﬁf‘ewvﬁsféyt]% gtﬂtgurmr rerr;lfﬁ ns |
et kadlUR bgedv @sic slectiveh tregownt (o ggbnorma
Comp81é%&lfr roégml Ei%vd{&ately 15 after PDT (d). The nuscle
vasculitGRUue it agerelathé ntagwier degenealion e skin above and
around the tunor (but within the treated area) is
bl ue, indicating that no vascul ar shutdown took place

Exanécle 1@) P eriﬁnémwlﬁﬁtﬁﬂp@ﬁh@ﬂh anfitnal modek ofi AM3b| or ed

er tissues (g, The sel ect
s gy (EDG e ci gnsAgis e o Sive lpeatized

t he corrpou ds of t h d4SgHarfafihg from the
vascelar og¢lpyian ¢ e‘i‘f’ %Fgésc&]@: ggegnﬂ@g% c{:ul a&;a; gg as - Iaﬁon
dhiaf gﬁge.n@ ] Bﬁageﬂdvﬁ)te Bbag cgrger
chorg%-r@%ﬁ?ﬂgg%aﬁglﬁ% th l%lon”pounlam) ani

(AMD), PDT using verteporfin teduces the risk of v1sua{rﬁ)ss seconéary Eo AR The

mechanism of action of PDT is thought to involve the release of reactive oxygen

species which damage endothelial cells and activate sub endothelial clotting cascade.
These events Iead to the formation of thrombi within the vessel lumen.

For the treatment of choroidal neovascularization, highly selective parameters
(Laser power dens1ty 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 fissues. However, using the only photosensitizer (verteporfin) presently
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Phot odynami ¢ therapy (PDT) has been devel oped ai m ng
at inducing localized vascular occlusion of the newy
WORHIME Y ascul ar menbranes emanati ng from t hePQE’IL2003/000973

choroid (choroidal neovascHl arization -

rel ated macul ar eneration PDT. usi n
ava»uglriﬁ dpb thﬁalr@au@@gat?fﬁ E?W@Rtsoffre\ﬂe%fg& |f6qg§fe§etedf’r?gw? the
desh'gd Q?NV CusivE o lﬁf tl‘?é:'ii 1 Ofor Rlate thQkg '&Emta e is

I'nvol've the release reactlve oxygen species wh
en}ﬂmmgadmmmemealszguéldaat sadoeffat pfatadmsnib endot hel i aI
cI ofting cascade. These events Ie t he format
¢l RETR R e HE o G SR e phoy ey gt (D)

potEﬂtFﬁ‘tom h}@fros%hf%i@]?l%seﬂﬁﬁﬁ@ St Héﬁéﬂa't&lnw g r't!rX:onn_poumd

ective “paranet € Laser power density or fluence,
4, qnﬂ@bmmenduﬂsmhaactdmi@s tcaﬂndsajm%{eauep@fmo | i ght

:olr le@?r)nggaﬁt‘@ggﬁ( %{1’%‘ gt%%é"eg?%gl Or? ﬁp%ﬁ% 1899%8121{:36 as a
bla A9d 1R YoWRler. I8 BN 8 Rl daMrB@EiBE: 6f 6B h&d {0soluble in
HEBRPAe B

Ina‘and choroid . tissues. However, using
aquietres itjonpHos deemsirized by tl(wfeﬂowpmmomrtl@ﬁ' &ermhip Aprption

R Ty AT A0 Mt OGP B o o o
a.fé&le (L%nh %Qfeeﬁgsutehﬁans%ﬁﬁbﬂc%d iChYe OGShB! M a very low

cts. “the danger for collateral tissue damage

- cytotexicem hnrlime@h:hn’ﬂmagtssbe domegeacai l@mccfntxoﬂnd by |thi@hg]ﬁtf®nsc and

tengheol RRRSa ¢ 15 ERIdR e BDRPm B doth e it Hgation.
Tl1&¥f$"r@ ?gléﬁﬁ%leskm&&s@ﬁ‘ﬁﬁidu%ﬁ Haﬁﬁ%@bﬁ‘e Ae3nNe bRGiAEE or to

oun and compar ed characteristics to
thet sunskghofis weinnegdp(d)i gene@iop elindactive LxygEU seecasd R{dPbisehigh

bact e chlqro deriv e isolated as a bl ack
becﬁﬁ‘?epqiréa ?‘%%@%V%%m&%ﬁ’@g?{qqs has a mol ecul ar wei ght

of P16 A1l S pSRUADAS | Hilutddl UROLAISIOkMIARN stekile | Water at a

characterlzed by the follow ng properties; (a) 4 main

corgbstoativni ofnl Cl@g/p%amsi firken usBlocorgPistcadissoBd®uy | h;s fomlatlon
BT RS Bty Mg OB v

mjéc@éd S dy@fientOWas GiAdR! Svebfdifg tb Nthe NAbBiRMeigh UBhe hbdi dﬁate
damage” can be controlled by the |ight dose and Iength

vobtne@nb@@u ves n(J jegted mntrpvenougly @b ¢ belus ameetﬂie ma@m@w &gty

ft t Ki

Sh o?h% EP{{ 8Ilﬁ‘8n E E]B )r(?ffo f?l npe$€naﬁ:]ttlon

(ARDYt ﬂraal@oh@@reaum ér@Pbrfins goméﬁuymﬁ Nﬁm@eg%@bﬂm) afsiog a
gh because of

reactive oxygen species
rabbitiaye Fuseel. Pmrmnéwﬁm@ms(ﬂ S ovge (e Soprecsne’ ivEs Jodureks
Il ut i n In-free steri t
o a3 207 6RC P Toig Fr e R ShBkehialD) Pors Sl fepguee and
lofd &Rl PIIR£fedii 6n ftﬁé 'Adbisit 198 were investigated for the following
parameters: 1} 753nm laser fluence (25 and 503/cm®), Compound 4 (also designated
WST11) doses (2.5 and 5 mg/kg) and distance to light illumination (DLI) of 1,5,10
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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remai ns stable for 24 hours at 4C protected from

|,9Rty, To calculate the volune to be 20 i njrRel®%s3/000973
wo Zogg%ggtznent was made accorging to the rabbit weight.

The appropriate volunme solution was injected

| ntrayen RS SHYME bRt End BT PbNAnifRE indabed total
PDT“FH@%%F%‘%??%?OO Cgﬁgolgﬁ:daﬁ% fopr PDT of agl_el-rel ated .
choroRBCscRtsichegensrted with strg@itab)esivas of thrpaveslingdRPE and retina

segene ’ 50 o€ Grparo _
i 100ait e bpoeue (116 GAEAD A P RSB ERT PHRed

2 i | % pEPe ind@ecetriogapillari
/e o et B D R B et & sl
occludAnher aiidal lbdoag. Vermp®Di RIPT asing 18meftedighlose aly duence

i tigated far t L | owi - ho
of 100 ottt s PR wipes s Hens o RRyRT Bl R jn et
the ege%g ”ﬁi%t%?o&yl\’;ﬁg%algk_ SI088 SoverygaREnd aAB/HE laed in all eyes.

i'stance t“illumnation (DLI) of %,5,18 3@15
Weaket ROi-esciugye 688:purfil BBErparinemsasiErmgoy drag d99% ApFhce

fi (3, .6 30 and | 2
10 ] gl D1 inoieraed toiiacie A upIeRlbeBEbedyan shal.
Howe%f B ke %géés? Qb fni@Nsthitfurah@iRagk dlle trbignoxet thdrog tissues
retina were delivered for 83 seconds to indyce ,
were @bsdrusd ve,higologhr st do oetkRasfine Wad 1nBHTd€a’FQ?§ j tEAgstent
vascul ar events..  .Treated yabbit ' .
occluian dLobr SREADHYIEFEN POT bt R DS Cab et fEa Rt ke
Vertegp?leﬂ; %%?W%?ﬁrﬂb@er@ in6t RUEEHg aéssylarcchis®nidotret valss RPE

DU ... D 2004/ 045492
or rePETAhR00BAD0AST7 THes dempife ifsicaprcayfPUBlKs WSSEPFLHpIOn

omo/ kg drug dose and DLI . of, 180Ut e | R &l
WSTd ﬁ%ﬁd@q%d | L% HAR8EH & élilcegp v}a1 #ﬁt%&sdtvgﬂ%? g(rjrgfl I esiegn_rsl,o
[ $¥61,0 ¥ othpGaries 1a& Tha advantd@ ¥ tfes¢ bimracteristics
Occmﬁoéla(%fgg eyes (ISFli gs. 9A-9D). Weaker, non-ocg¢lusive P 'I; d
indicptes the MEFEL 1 i 2501tane carshdate fpr D gtrepswent g -y i gge-1p2te
i N tes% di d not induce choriocapillaries 5 occlusion

- macigy degERGIAIAN. | oqi ons. Verteporfin PDT using 12ng/ n

dr g s ehidlbolody! | dxBIRated 0Byck0Gvaté CdiRseated Dhder5 anibimacular

i nduced occlusive events (observed g)é \E{,@a i.n 89% ft ted
microsvepeyAst mmal binpsy prarly waa Mk icosxcissdhe Jull yiekRypss of iigd

and, RPE. | ayer | -iR¢&dddS1a¥Ebuffer and
zon%e&pgif; i Wﬁégar glré%@?a%de& | ?fgﬁ %%?g% dr ug§d(flose,
embEddeANEE plabfc.) S&iRihan deBidnsSwotenubteimedi wsinpta imiciotamerapd
choriocapillaries occlusion on FA. 10 However .in.t heﬁgse
countsresiginetb Mithi hematoxilineosial Thawatfalions YR FIALY4Sd UHRE P
choraid tissues .-wee. .0 stk Q¥ ecesRIAMESATEM.
contyast FRCEEHEPt i ,eC%T%%S P‘ﬁﬁlﬁﬁﬁl&}cg@r?r T “ccl usi on
Ultr@hid BEtsHO kehs ithink@nishg abskratdaotome andneunteyetaingd it
treatnent. Unlike Verteporfin, WSTI 1 PDT paraneters
uranybbcdtateluci ng vessel occlusion do not cause RPE
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or retina structural damage. Thus, despite its
[ to i nduce vessel obstructlon 15 WsT11

WO%@E@‘%4 cause danmge to tge RPE and over | ylpﬁQT’V‘é?q3W30973

when no occlusion of the“Choriocapillaries takes

pl ace. The advantages of these characteristics

i ndicates that WST11 is a suitable candidate for PDT
REFERENGERS of CNV in age-related macul ar degeneration

For the histology, enucl eated eyes were dissecte

Cheprfddduangp?.ngisl s Beckgrsd, Eroe £6h llwn@@uﬁ‘?l’@l?oés&lﬁm%h&’

re ot BRI Rl L5 SRRofle SRS o
bacﬂéﬂ@ﬂ%‘@pﬁ&bid& (Wﬁt%bﬁbtbs@iﬁtfz@f faplotodpinanidetkrapy of prostate
plastic. Sem -thin sections were obtained using a

© cang@ry PHoMehers Kkotobiinfest): 48 hed with hemat oxil i n- eosi n.

These sections were anal yzed usi ng phase contrast

m croscopy. Specific sites of interest were further
Kowdiase :$€d PiniiusTIM Bihdibl A r Bichhér @ gBtndeh P, WenneonohtEshhadZ,

usi ng_an ul tram crotone, and, count er-stai ned w

S L L L o A B ML phgrbice

GO@WI son S%? Q%Q% erz @-%\Q. ét P% #{gﬁaerpr&%%?rﬁaﬂéwlﬁ%%omf ina

xenblreftd. i/mi LEhnet 104@R789nor mal cani ne prostate of a
novel palladium 5 bacteriopheophorbide (W5T09)
phot osensiti zer for photodynam c therapy of prostate
j hot Olrreo8( ) PAISER F KBHEMBRY &,
ROS%@SE%BE% J ?E ﬁgh &{Ogbt Blerée ngrﬂ’OPégerS]lgﬁl P, Ramon
Saldmoits hhar SZherzSCher Z1996) Senimen c¥njuga®eo 3 )of Prblopdghydini and

t d- Bacter.io eophor b| de TOQKAD) : .
beclsfloUReoPhYIL Fhalr ey o ReRroGRa B dili%étﬂ%f't itk pering
ge3lpez n A Cancer 104(6):782-9.
mEI%{l?%Aéar}Eﬁgﬁé Bel klcr]%éﬁvl?@r%ngbﬁ 64 E'ﬁl 1§I1 edor, L., Tregub,
|., Pavlotsky, F., Brunfeld, V. Sal onon, Y., Scherz,

. i f hy| |
SCHE o8 CRRRa oS A Bige chh ool andy e 4
Sl o LA o

w1ﬂSPd31aaﬁ¢rithee\ph$ﬁrdvellead$ i, deRsertbmetasBsdskind Wcregished animal

R N

Pd- bact eri opheophor bi de | eads to decreased net ast ases

and increase of animal cure conpared wth surl%ery
Zillgirstein, Gandwhreilgg X.; Bloc@srs, MCWM, Bendel, eeman, M.,

Schechtman, E., Kohen, F., Scherz, A. Salomon, Y. (2001) Antivascular treatment of

solid melanoma tumors with bacteriochlorophyll-serine-based photodynamic therapy.
Photochem. Photobiol. 73:257-266.

Zilberstein, J., Bromberg, A., Franz, A., RosenbachBelkin, V., Kritzmann, A.,
Pfefermann, R., Salomon, Y., Scherz, A. (1997) Light-dependent oxygen
consumption in bacteriochlorophyll-serine-treated melanoma tumors: On-line

determination using a tissue-inserted oxygen microsensor. Photochem. Photobiol. 65:
1012-1019.
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1Mv=Mg, RBHpRYdrbraoyigegayidRghl ger anyl  ( Behl
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4: MeEPd 5: ME 2H 10: M= CuHO Q 11: M
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OO0' s S03 Nat+ 6 S03-K+ H2N-(CH2) 3- SO3H

DVBOY K- phosphate buffer N\ NN \ "Pd~ 50# IIln NN O

WO@“%#{"T#)% O 02CH3 HN 0 C02CH3 1 - A SO K+ SPEL/RR043/000973
S03K+ 9 7 Scheme 1 WO 2014/ 045492 38
PCT/ 1 L2003/ 000973 CLAIMS: 1. A bacteriochl orophyll
derivative containing at | east one, preferably two or
.e, negatively charged groups and/or acidic

groups that are converted to negatively charged
groups at the physiological pH excluding pent acyclic

bact | ochl or op der.i vatives havi
L b espa GPBEIRE h ST P Piee,fel’aBWdtWO or

thréeehé@‘ﬁ)(rﬁl Ic@mfg%etg%d ahé/er Q&Jﬁx g‘roﬂfsrthéi%é c\!fﬁﬁrca%é?‘i"t%' r@gaivexy

a central nmetal “at om and havi

chaagedpgrwinps eh ﬂk?ph)asxol&lﬁa@qﬁi @mlucﬁi@ﬁegaqwﬂlc diacqanecu}ﬂ@mphyll
10 15, a - COOH rou %g)ltlon 13, nmethyl groups at
derth?ﬁdwmgmwﬁeQ 1@00 r 22 Cldy GO0 @10@13 Bépfﬁttlﬂlﬂl‘ﬂé’ and

tett‘g(gﬁé &%n?chzl‘&%gﬁ)%l %%‘éﬁfp%%] %h]léio ?é;'\% gé’nﬁ:[glg BV S'FJ | 3t flavmg

a cHngg@bgHogu@ap all pogtior\1 Pac LEHCBOHOS0POGOIE e wabbsigon
according to claim1 containing three negative

15, ckHoeH SPBR g POSION | oely] BORPHROBRORIIgRS Py at 14/d8, and
eth?lcg%)lﬂ;%'a[ﬂ% &sﬁf&ﬁs%ﬁdgf clains 1 to 3 wherein

2. A bacteriochlorophyll derivative according to claim 1 containing two

negatively charged groups.

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 C00, COS,
SO5, and/or PO .

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, SO3H, and/or PO3Hs,.

6. A bacteriochlorophyll derivaiive 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.



20 said negatively charged groups are selected from
the group consisting of COO, COS, S03,
wO 200404582 A bacteri ochl orophyl| derivative ac gﬁﬂ%@&tﬁ@g%

claim1 wherein said acftlic groups that are converted
to negatively. charged gro t.d: 8 ksthyi tad :pH
7. Aab@ter%@hh?é@l@é’tl r‘fvg%‘f'ﬁ %ﬁ%ﬁg’?%%ﬁ’ 1%%?3%% ng of COOH,
COSH, SGBH, and/or P03142. 6. A bacteRé)chI or.ophyl |
d€d vative according to any one of clajns te 5
drlaved 8inOg a natural or synthetic 5\- 2
3 ' orophyl |, including conpoun
%$Oom has been del eted or rg
gt.ons. WO 2004/ 045492 PCT/ | bz

ormula | or I1: R3 R3
: owlM 19 N11 NN 111
RLOORA R RLOR (1) (1
represents 2H or a netal atom sel ecfed

, Co, Sn, N, Cu, Zn and M,
n and &r: R, R2,

N9 N,
14 13 O
eye M
rom@i vdRant
and tRjval ent Fe,

and R4 each iRdep#ddentTy is Y- R5;
R1 is O S or NRSR6; R3 is selected from -CH=CHz,
(=0 -CH3, -C(=0)-H, -CHENR7, - 10 C(CH3)=NR7,
| - CH2- QR7, -CH2-SR7, -CH2-NR7R 7, - CH(CH3) {lbR7,
; - CH( -SR7, -
wherein _ _ Ni. Cu
5 M represents 2H or a metal atom selected from divalent Pd, Pt, Co, 5n, Ny, Cu,

7n and Mn, and trivalent Fe, Mn and Cr;
o Ry, Ry, and Ry each independently is Y- Rs;
Y is O, S or NRsRe;
R, is selected from _CH=CH,, -C(=0)-CHs, -C(=0)-H, -CH=NRs, -
10 C(CH3)=NR7, -CH,-ORj7, -CHz-5Ry, -CH,-NRR'7, -CH(CH3)-OR4, —CH(CHg)—'SR% -
CH(CH3)NR7R7, -CH(CH3)Hal, -CH,-Hal, -CHxRs, -CH=CR/R'7, -
C(CH;)=CRsR", -CH=CRHal, —C(CHg):CRyHal, and -C=CR7;

:'f"ﬁé-‘.

Rs, Rs , Ry and R’y cach independently is H or selected from the group
consisting of |
15 (@) Ci-Cos. hydrocarby} optionally containing one Of more heteroatoms,
carbocyclic or heterocyclic moieties,. and/or optionally substituted by one or more
functional groups selected from the group consisting of halogen, 0Xo0, OH, SH, CHO,
NH,, CONIH,, a negatively charged group, and an acidic group that ié convested to a
negatively charged group at the physiological pH; |
20 (b) aresidue of an amino acid, a peptide or of a protein; and
(c) when Y isOor 8, Rs may furthér beRg 3
mis0or1;and
Rg"is H' or a cation;

provided that:
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CH(CH3) - NR7R 7, -CH(CH3)Hal, -CHz-Hal, -CH2-R7,
-CH=CR7/R 7, - C(CH3)=CR7R 7, -CH=CR7Hal,

WO 208§/6H3)2=CR7Hal , and -C=CR7; R5 , R6 , R7 ancd@®/ii2686080973
i'ndependently is H or selected fromthe group
consisting of: 15 (a) Cl-C25 hydrocarbyl optionally
coli ai lehN@neeefarablyotve, nEtRy, Bat Rymd R ¢mradyulyeskitonghain as

deﬁ%@tékéc%b%v%%p@tﬁ% By ecntapioysto s eed panp u B Ab et Efour
that %a%ﬁger?éarﬁ 'asi'}e F}{/ I{giﬁ% Bup 2 pfddiolstical PHO or NH2,

a nega |ve rged group, and an acidic group

tha) di %aa@@&iéeﬁfeeéiam& tRo, dfeg@tsz ehY/REROMESH,ID Bborel Ry or
t he phyS| ol ogical p (b) a residue of an am no

am(@i) aflepePht 0 R RQIaIﬁi Mﬁt(ﬁiﬁSHa@ng (¢ Rbemd ¥t lesione
S, RS may further be Rs+ mis or 1; n1 R8+ésW
of RarRexRoand Brvis 2 pydrerarben chaip Su%ﬂﬁ%hy paegagyely charged group

PCT/ 1 3 ty
or hy “an elfc%c%g érggggci% Qgﬂ@ﬂ;ﬁ to %aﬁ%%?i gﬁée?rhglf&l}ﬁa%t the
physi@lbgiﬁelcbﬂrm(a) above subst|tut ed by a negat|ve| y

charged group or by an acidic group. that_is converted

t 0 () eelgattioneby Roh Rogedl By supHaSH: GeRgloy §i Bs oided leagtpne
fRRﬁqr end REyp o B S0 e il epbif o L PG o

; AnGubdtithteds
on {3 at 1BRL oG F*‘%?R%n%*%d?“.gg’g%:ﬁgg%gﬁ‘%%n Cheas) o

neg&mrbbzt C]nﬂlg@d gﬁ)}ap aombeyani acadiy groep ig couerted rtoay nggatively

char@p% %ﬁlg}? erlt? \ﬁE P %ﬁltgg:'gbqa & Bﬂléagii, glzqnggﬁt | ﬂ?e Sztml?laﬁg% a
resuﬂfe dthn 2B8no 844, 4k Ig’hﬁe Qr"of a;gh)téin R8+ or S R8+ and at

' east one 10 of nd R7 is a residue of_an
am g excludingathp spmipdandsy Oﬁaformu];ﬁ bwhcwn Mk is( z!‘va) defiped.eBsts -

cDu rirahy SR habacis DA e SR G ol 1
whe%ih qli §s 29 Quis LORL0)YCH;CRY \@ratnaclua@e oM aadid ¥ eloy 1.

charged group at the physiol ogical pH and at | east one
of R5, R6, R7 and R 7 is a resi due of an am no acid,

corb oo GHorParL AR ot af M T 3L Bfboklfe t cleim 7
wherelﬁf(sa@ GEEhtivEly ¢}ﬁr@d Q{rouﬁR&'e Be16ctEP fiiomn tkﬁ:gﬁup awdsitie of

conpound of formul
COO0, COS SOg,and/orPO;; .

S. A bacteriochlorophyll derivative of the formmla I or I 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 PO3H;.

10. A bacteriochlorophyll derivative of the formula I or II 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, SO;H, NH;, CONH,;, COOH, COSH,
POsH,.



11,

wherein Mis 2H, R3is -C(=OCH3, Rl, R2 and R4 are
OH and mis 0 or 1. S. A bacteriochl orop

« : . 97
WO 20048#39Rt i ve of the formula | or Il accordi %&*/&LZ&)?%OIO%Z}

20 wherein said negativetly charged groups are sel ected

fromthe group cqnsistin f = 1, aagh gr
P9 Bagienogiomphylb AEATONE Bribh ﬁ‘ifﬁ%dk o Hnccorliy & 30

| whereh;@; gqyt@%‘ éésicﬁ% olf%:.ﬁ gﬁﬁ §iid 0 feptiak aj aproteimher ei n sai d
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roups t are converted to negatively charged
groups at the 25 physiological pH are selected from

t he group consi sting, of Bldcordngt®klaim 1
12.  Pobpgteriaghlorpp @%T‘%(B‘Lyﬁlegr%!pﬁcy’/i i _ deﬂsvat ive of the
COntairERggr%l?ﬁfangﬁnééé‘l A&gording to claim?7 wherein RL is Y-

or NH; and R5 is a hydrocarbon chain
substituted by 30 functional groups selected from OH,

SH, SQG3H,  NH2, H2 Q3 k&oWhg 1o claim 7
13, 260wHTEEbBIEET (9B E0e T P
bact eriochl orophyl| derivative of the formula | or 11

wherellla .1 ding to claim7 wherein Rs is the residue of an

awie®daci d, a peptide or a protein. 12. A

bact er | raphy) + vatyi ) . benf @H-ROY @ a;
a&@r"&&g‘ggiflgﬂ'gﬁ)giﬂh ’Iﬁ%@%ﬂf gji%)n(lg}%é’a ce(nt ral Pd netal
a},0 ~A bacteriochl orophyl| derivative of the
ng?rQqul%\&Pkﬁccor ding to claim7 wherein: Mis Pd;

1@, R -G(sO)KHHs( CH2) . - SO3 Rs+, - NH- ( CH2) . - COORSH;
NH ( CH2), : P032- (Rs. 'y L q pet . .
st tres o RSP O TR et LS ke e

L14- eARdm 1R 10 ipsefanbly eger from 1 to 10,
p%lé?grrl%%/ 2 glr 3. 141?? A bacteriochl orophyl |

derivative of the formula Il according to claim?7

wherein:, M.re e i ¥al @RhwRII Gtording Zn daim 7
14. trﬂmwmﬁﬁgg&%&ﬁéa%%st “NH (CH2) n S03 Rs+,
wherd (CH2) n- 000 Rs+; -NH (CH2)n-P032 (Rs )2 ; or Y-Rs
erein Yis 0, Sor_ NHand R5 js h%esi due of an
ariineprasings 21, divalent Pd, Cu, or Zn or trivalentMn;

2-
R, is -OR¢", NH-(CHz)u-SOsRs", -NH-(CHz)-COORS'; -NH-(CHz)o-POs
(Rs ")z ; or Y-Rs wherein Y is O, S or NH and Rs is the residue of an amino acid, a

peptide or a protein;
R, is C;-Cg alkoxy such as methoxy, ethoxy, propoxy, butoxy, more

preferably methoxy; B ]
Rj is -C(=0)-CHs, -CH=N-(CH)s-SO05" Rs" 3 -CH=N~CHz)n-COO" 37 -CH—

I RN, 5
N-(CH)n~ PO* Rs )z ~CH,-NH~(CHz)s-S03° Ry ; -NH-(CHp)-COO™ Re'; or. NE

(CH2)a-POs” Rs 2 ) |
R, is-NH-(CHz)s-S05™ Rg'; -NH-(CHy)o-COO" Re'; -NH-(CH2)aPO;™ (Re s

+opat + +,
Rg" is a monovalent cation such as K*, Na', Li", NHy ', more preferably K';

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

15. A bacteriochlorophyll derivative of formula 11 in claim 7 wherein:

" M is divalent Pd;
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peptide or a protein; R2 is Cl-C6 al koxy such as
nmet hoxy, ethoxy, propoxy, butoxy, nore preferably
WO AOHR6X92 R3 is -C(=0)-CH3, -CH=N-(CH2),; SO3P@&H.2D03/000973
-CH=N-(CH2) n COO' s+; -CH=#2 N-(CH2)n P032- (R8)2
- CH2- NH (CH2) n- SO3Rs+ ;. NH: ( C&Iﬁ% COO- Rs+; or -
( C)in - PRSP, -(RE) EFLRS 5 R GBS isoan s 0, S or NH and Rs

R B SR L, (20,

NDITG 1PCeiRRuaky, fkeferabipnthethoix; 1, and n is an integer
froml to 10 preferabl

2 . 15. .
et [k w&eﬁ%ﬁ%{pﬁgﬁﬁcﬁ%wwp% PR

pott SU0AFERBATY Ra% W EHh) o0k A R R

R8Rs" Byra ﬁ{oﬂﬁzaWnebzﬂldn pfrefesaiﬂyKS or NH and RS is the
resi due of an am no acid, a peptide or a protein; R2
i s Tois leand prpx ¢t 3 preferably met hoxy; 5 R3 is
-C(=0 -CH3, -CH= N-(CH2),-SO3 R8+; or
-CH2-NH (CH2) . - S8 Rg+; R4 is-NH(CH2)n S03 R8+ ;
16. NH-A @d2ierio@0opRAT; deNivhifyeHa) theP@@2anld R8)@ordindRBe dlama 13,

cont P00 B 0 S B E BTGB, e Sabon iR, b A7
SulfB%jlél‘g}iEﬁ%lh gﬁég%&hrggl ¢to claim13, consisting of the

I um bact eri opheophorbi de a 173-( 3-
sul f opropyl ) am de potassiumsalt. 17. A

17. ae bR OO RP AT P8 VetEe0: divs sl ToReqopic o claim 15,

TR agi um
COH&&- OXO- ﬁ%cone‘l?dtygx car bonyl met hyl - r hodobact eri ochlorin_ -
13 Pafladiusul 3 e@tohw nedmixpeartontinatsl-thedgbdcteriochlorin - 13'-(2-

oxycar.bonyl net hyl - r hodobact eri ochl orin
Smgé&‘?l? ‘fﬂ‘?e Tﬂ}?{'ﬁ‘ lgm de di potassiumsalt; 20
Pal3'agloUB-methoxycarbon glmethyl-rhodobacterlochlorm 13%-(2-sulfoethyl)

31- oxo- | 5- net hoxycar bony] net hyl - r hodobact eri ochl orin
amid@dipo@8siughi $a8t sul f opr opyl ) ami de di pot assi um sal t;

Palladium 3'-oxo0-15-methoxycarbonylmethyl-thodobacteriochlorin  13',17°-
di(3-sulfopropyl)amide dipotassium salt;

Palladium 3'-(3-sulfopropylimino)-15-methoxycarbonylmethyl-rhodobacterio-
chlorin 13",17%-di(3-sulfopropyl)amide tripotassium salt;

Copper(Il) 3'-oxo-15-methoxycarbonylmethyl-rhodobacteriochlorin 13 L@-
sulfoethyl) amide dipotassium salt; '

Zinc 3'-0x0-15-methoxycarbonylmethyl-thodobacieriochlorin .~ 13'-(2-
sulfoethyl) amide dipotassium salt;

Manganese(ITT) 3'-ox0-15-methoxycarbonylmethyl-thodobacteriochlorin 13-
(2-sulfoethyl)amide dipotassium sali; '

Palladium 31-0}(0-15-mefhoxycarbonylmethyl—rhodobacteriochlorin 13'-(2-
sulfoethyl) amide, 17°-(N-immunoglobulin G) amide potassium salt;

Palladium 3"-ox0-15-methoxycarbonylmethyl-rhodobacteriochlorin  13'-(2-
carboxy-ethyDamide dipotassium salt;

Palladium 3'-ox0-15-methoxycarbonylmethyl-thodobacteriochlorin  13’-(3-
phosphopropyl)amide tripotassium salt; and
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Pal | adi um

31-(3-sul fopropylimno)-15-net hoxycar bonyl -

WO 204382 ¥7i 0- chlorin 131,173 di (3-sul f opropy! ;Igirnméiém&mg%
tripotassiumsalt; Copper(ll)
31- oxo- | 5- net hoxycar bonyl net hyl - r hodobact eri ochl orin
131-(2- 25 sulfoethyl) am de dipotassiumsalt; Zinc

1

9 -%hl 53qu_ggm@m@mylbmsmmmwbmmﬂiybéhﬂd@m e-
-(2- sultoethyl) am de di patassjum salt;
riochloh{ang(zll’ezsdi(}i;uljo;)ropyl)aimde tripotassium salt.
31- oxo- 15- net hoxycar bonyl net hyl - r hodobact eri ochl orin
131- (2-sul foethyl)am de di potassiumsalt; 30 4
18. g’t%uh@iﬂhlu"3‘-oxo-15-methoxycarbonylmethyl-rhodobacteﬂOC?ﬂOfm 13-
- 0x0- 15- met hoxycar bonyl nmet hyl - r hodobact eri ochl orin
sulfoeth@} afnidde Sipothssdarhpily. ani de, 173- (N-i nnrmunogl obulin G
am de potassiumsalt; Palladi um

31- oxo- 15- et hoxycar bonyl met hyl - r hodobact er i och
19 éﬁlﬁiﬁa?mac?e%ﬁ@eﬂxyorﬂpdmlohan@rdmsﬁg) at bassiripehlozenbyll
" Pal i

adl um

accordidz enylobe nbelnisny E i Homyd rebmytecsiisalih ARt KoY n
131- (3- 35 phosphopropyl)am de tripotassiumsalt; and
WO 2004/ 045492 PCT/ L2003/ 000973 43 Pal | adi um .
20, 3fnd PbhdoicapMoatposiapn Lfcondinigoioy clitb ol [t PRYICIFHEUE
bacte- riochlorin 131, 173-di (3-sul f6propyl)amn de
therapyr i potassiumsalt. 5 18. Pall adi um

31- oxo- 15- met hoxycar bonyl net hyl - r hodobact eri ochl orin
131-(2- sulfoethyl) amde dipotassiumsalt. 19. A .

21. PHREPRGStHcEaRIal conpasiidi amontingto eriny 29 for vascular-targeting
bacteri ochl orophyl | derivative according to any one

photodfnashiaihegapy-t o 18, and a pharmaceutical |y acceptabl e
carrier. 10 20. The pharmaceutical conposition
according to claim 19 for photodynam c therapy. m%% for

9. ThgePhikfBeeulitat akompogiten t aesardieg: ofdi dlgim o 28| & 20
for vascular-targeting ,.15 p

: ot pd LC therapy. 22.
phototiyearpi¢Aherapseit UBIRFS, g?’le%ﬁtag% cE or gl'ng to claim20
' or 21 for photo dynam c therapy of tunors,

i ncl udi ng
metastatic tunors. 20 23. The pharnmaceutj.cal .
23. COMROBhirhpBewizabrdinpgsition ckeirding Aof gAinh Het g‘HyP#é‘H?‘ly namie

t herapy of nel angma, colon, h ung, or prostate
therapsn £melanoma, Cﬂ%‘éﬂ, E’Fﬁfﬁ’r&% Pll %chl%tgl%%ancek’

composi tion accordi ng
to claim?20 or 21 for

Lorin
der{vatwe

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

photodynamic therapy of age-related macular degeneration.

25. | The pharmaceutic.al composition according 1o 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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phot odynam c t herapy of age-rel ated macul ar

degeneration. 25 25. The pharmaceutical conposition

according to claim?20 or 21 for photodynam c therapy

of benign prostate hypertraphy. 26. The pharmaceutica

conposi tion according to claim 19 for tunor diagnosis.
28.30 B prArRhasuiiBgedtohmalticoiResiitd encibs @7dong: virockidling of

19 for killing cells or infectious agents co riiing
cellp gt tndpatigua pgenly eampésingRacigia akvipKss o bml@&zgfﬁ productupon
TS On pgk#'g ac O{ding to.claim27 for in vitro killing
WUgPnEIRB o &5 PN ect i ous agents conprising bacteria and

viruses in a biological product upon illumnation of

said product. 5 29. The pharmaceutical conposition . .
29. ac cbredi phgrercatigal meoBPRREPRI ACOETIEE B ofleigh cAY Wﬁ%fawctsald
- iS- Jse of a conpound according to any one
bmk%“%‘@?%%ﬁig?% 8 for the manufacture of a

pharmaceuti cal conposition for use in photodynam c

therapy, 10 31. The yse according to clai 0 for
30-phov%%?a¢ﬁn@qqﬂé‘@aw3@ﬁ P @ RS of plaim Frg% g%ttﬁ%waw%cm

250k or

Of%ﬂ%@%%?ﬁﬁ%ﬂggﬁﬁgr§g§ of ng?g%%%gyﬁﬁé%ﬁ%ﬁ%)'ls breast,

| ung, or prostate cancer. 33. The use according to

claim 30 for photodynam ¢ therapy of age-related . .
31 yac Hrapsersgrdersio; dum %%Mqﬁ%@;ﬂ@@% Wy & inors, including
nm@&ﬁﬂ%ﬂ&ﬂgsto any one of clainms 1 to 18 for the

manuf acture. of a pharmaceutical composition for

di agnosi s of tunors. 35. Use of a conpound according

to y one of clains. 1.t 18 for the nuf acture of a :
32-pha3nh88é%?qceaim% Eﬂ‘f&gg’i‘ ?ﬁ Jot sﬁ&m DG Hiegany) of rgglanoma, colon,
breh 8L I RYS0sRIERLReLOMPr i Sing. 25 bacteria and
K%??us%s.%x% 36. Fn an in vitro nmethod for killing of

cells or infectious agents conprising bacteria and

1 8 e P LR B0 b ol MG e

" mal9iki d3thMEiGECOrding to any one of claims | to

34.  Use of a compound according to any one of claims 1 to 18 for the manufacture

of a pharmaceutical composition for diagnosis of tumors.

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

bacteria and viruses.
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20 18. 37. The conpound Pal | adi um bact eri opheophor bi de

a. 173-(3-sulfo-1- oxysuccinimde) ester sodiumsalt,

as an internediate. 25 38. A nethod for the

preparati on of conmpounds of fornmula HIn claim?7

wherein R is -ORB+;, R2is -OCH3; R3 is acetyl; R4

is a group NH (CH2), SCBR8+45R8+ is a nonoval ent

cation; mis 1 and nis 1 to 10, which conprises: (i)

reacting the corresponding M bact eri opheophor bi de "of

formula | wherein R is OHwth an am nosulfonic acid.
36.0f Inhan fiwrvitd anethed (fmlhngw el of IR‘S’%PHO% agFH§ SpmPpTISIDG

bacfi Shd) Bl B EROGRLERTC RO Rl A Whéeih! said

pholbdseRatiAdr iOR b@éteﬂ@iﬂi@d phyn Ehrvaoe d&ordmg to any one of claims 1 to
nmet hoxycar bonyl net hyl - rhodobact eri ochl orin

18.131- (2-sul foethyl) anide di potassium salt which
conprises: (i) reacting Pd-bacteriopheophorbide a with
taurine of the formula H2N-(CH2)2-SBH in a

37 .K+-if f edompndd (| Palldddah at bateridpiedpbibkede onpoutitd-(35sulfo-1-

40. _A nethod for. the preparati of conpounds of
oxyppicRimade) esten sedigm sl %’ﬂérﬂéﬁeﬂmfgﬂ ®is -0- R8+; R2is
-OCH3; R3 is acetyl; R4 is a group -NH (CH2), - COO
Rs+; Rs+is a nonovalent cation; mis 1 and nis | to.
10, )o efatth Mowherein
301 pACREB00 TR iR onlof  BAERLIS Ten A 1P Rty Tohe
R; BHOMRE T Raris amaﬁg;@gbmgdtylpRam allgmﬁpt—hﬁi {CHPWISOsRs ; Rs' is a
in, a. R8+- (||)|solat|ng

m‘){lﬁ\@l‘ﬁ’é@?%%mw Of]&r Cg Cﬂmpﬁlfes A method for
t he Pféed@ﬁﬁg'ﬂ'lﬁ Bor‘?éspﬁﬁ’(ﬂﬂ% mﬁct&floﬁlﬁ%&dla'oﬂ forghRi Mvkerein

e|n s - R3 is acetyl ; -

R, RA OE veitly ro Lmoibbbu ©eR) acibagAh¢ Reyyla RBN-(GH2)arSOsH in a Ry
%Dno%flent cation;, mis 1 and nis | to 10, which

bulfgniid ses: (i) reacting the corresponding
M bf{ﬁj £b10RP SOPMALRE SempdudiiTnnmuld ivherein Rl is OH

an am nophosphoni ¢ acid of the fornula H2N (CH2),

PCBHZ in a RS- buffer; and 20 (ii) isolating the

. desired conpound of formula Il. 42. A method for the
preparati on of conmpounds of fornula Il in claim?7
wherein R1 and R4 contain the sane negatively charged
group, which conpri ses:
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(i) reacting the correspondi ng M bacteri opheophor bi de
with an excess of the 25 am nosul fonic,
am nocar boxyl i ¢ or am nophosphonic acid in a
Rg+-buffer; and (ii) isolat4ng the desired
13,17-disubstituted derivative of formula 11. 43. A

3%net Abe mcthocﬂ mecqmdlegapatlmmw3%ff0tpmpmﬁas ot palledivm & -pxo-15-

|n cI £ Q .
Pt g dtops i Bt 75 32 Rty Ry, diogessom
sal%owmnpwhﬁﬁ@esc @b ir@dtting Pcﬁbdote&fdi)heoplﬁ)rﬂldé @ Wah taliighof the
conpri ses: COUp|I e cor r espondi ng
forpuba thldr I’\ae%)%ﬁrb ermndﬁuhxsplama mq tifle qympogngdyy
W th N hydroxy- sulfosu00|n|n1de (sulfo NHS)in the
presence of 1-ethyl-3-

20( 3- N gRMvY REHRORESRIMO SRddagsbunds B8l X114 Elaiti 7 Wherein

reacti ng the resulting

R1s Hadteer Roishd s RoiieccizRNistyeroaR yNEr G o 60 hiReisdks 2

est c acid of the
m Yot BR BB R b, SRRRLT “F L
obt gi)nieiding the RPALEPIndihg fmmmeﬁobhdm@hbfbgieaoﬁﬂirmula I wherein
tively charged group at _position 17: 5 (i
Rirls L4 i dnampp et grcid e e hymvin i BReE S0 & Ry’
bui{z%l\l-aégHZ)n SGBH in a R8+-buffer; and (iv) isolating
B red compound of formula |1. 44. A method for
t he () BpRtiag teNesiteda@mmound of mdutd Ul a 11 in claim?7
wherein 10 R and R4 are each a group NH (CH2)n
COORS+; R2 is -OCH3; R3 is acetyl; R8+ is.a
noy {3 [
ggnpf-} I%jéglgb I%QI?tﬂJ,\e %ﬁlaﬁdc'n {)%@Jhg%c{ﬁrngg ogltl' Jﬁnﬁao 1I MIﬁfﬁ 7 wherein
RNk batR £t Rophe00Ho ) daced] Ry fad gmhpm&pecﬁz)nmog? REM; Re
wi th N-hydroxy-sul fosucci ni m de %Ifo NHS) in the
is gpgg]@ﬁ@lgntdsfatlpn,é}l Fﬁ/l amgln 15 1 to 10, which comprises:

r eac )I NG Ht%gﬁ% & S%wh%g%rﬁeéﬂoﬁ%hgm of $otnfulld 1 wherein

Ihhkhﬁﬂhﬁmhamhﬁmnmbn@mdmwkﬁﬂiofﬁmdbnmykzHﬂN(QHﬂe@ChHhmueIQ—
ter with an excess of an am nocarboxylic acid of the
Bﬁﬁﬂa H2N- (CH2)n-COOH in a Rs+-buffer, thus

b QURRHEE c Hrpd A0 B bl BY] NG @ SOl €
negZ\ttE?1 Fmﬁgharge g(r:ou% at p03|tu| on 17; (iii)
reacting the product of step (ii) with an excess of

FE oA 10 et S b O t5HS P S ' jaim 7 wherein

RYBHOC: Rl 1R%afle SRR AblyWhaflfed PR WIS Afmpfrtesul a ||

in claim7 wherein “R and R4 are éach a group

NH- (OH2petid20iBe tRsﬂeﬁpcmhnngophgop}@ﬂadgwth 81R8€|9€$850f the
oval ent cati in.is,l and 3 kgfgo mhl
an&la 0D} aminocarboxy 1c or aminophosp omc aclidina ffer; an

(i1} isolating the desired 13,17-disubstituted derivative of formula II.

43. A method for the preparation of compounds of formula II in claim 7 wherein
R, and R, are each a group ~NH-(CH2)o-SO3Rs"; Rz is -OCH3; Rs is acetyl; Ry is a
monovalent cation; m is 1 and n is 1 to 10, which comprises: |

(i) coupling the corresponding M—bactenophecphorblde of formula 1 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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25 (i) coupling the corresponding
- M bact eri opheophorbi de of formula | wherein Rl is CH
wi th N-hydroxy-sul fosuccmi nide (sulfo NHS)in the
presence of 1-ethyl-3- 4 '
(3 di met hyl am nopropyl ) - carbodi i m.de (EDC); (i,i)
of | Ngadide ' el tiegting bast b@[dt@mbh@pﬂmrhadajbfiﬁ hSdI‘OXY-

ydroxy sul fosucci nimd
o ook b b A g B FGARPN

(CH@@%éﬁHz N g %gél%fn ua tﬁﬁn\l}llt%‘gjﬁ E&hgodrﬁuﬁ RBh#aimgiog a sole

ol e negati vel
negaﬁbaggﬁg' pbd priRpat @ﬁﬁcbﬁ l'hn 17; (iii) reacting t%e
uct of "step xcess of

H2@11][ legling Hhegrp lilqt\ OﬁsteR li)m}ﬁfag e &’f A(CHy SO in a
Rg -buﬁargja%sd red conmpound of formula |r| H% 5%1 a?? ng

(iv) isolating the desired compound of formula IL

44. A method for the preparation of compounds of formula II in claim 7 wherein
R, and Ry are each a group “NH-(CH)a-COORs"; Ry is -OCHj; Rs is acetyl; Rg'isa
monovalent cation; m is 1 and nis 1 to 10, which COMpIiSes:

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

(i) reacting the resulting M-bacteriopheophorbide-17 % N-hydroxy-
sutfosuccinimide ester with an excess of an aminocarboxylic acid of the formula HN-
(CH,),-COOH in a R -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 HaN- (CHg)n—COOH ina
R -buffer; and (iv) isolating the desired compound of formula IL

45, A method for the preparation of compounds of formula II in claim 7 wherein
R; and R4 are each a group —NI—I—(CH;;),,—POf' R3+; R, is -OCHjs; R3 18 acetyl;ngJ' isa
monovalent cation; mis 1 and nis 1 to 10, which comprises:

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

(i) reacting the resulting M- bactenopheophorb1de—17 3 N-hydroxy-
sulfosnceinimide ester with an excess of an aminophosphonic acid of the formula
HoN-(CH2)-POsHz in a Rg'-buffer, thus obtaining a compound of formula I having a
sole negatively charged group at position 17;

(iif) reacting the product of step (ii) with an excess of HoN-(CHy)o- POsHyina
Ry"-buffer; and (iv) isolating the desired compound of formula 1L |



