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BACTERIOCHLOROPHYLL DERIVATIVES AND USES THEREOF

FIELD OF THE INVENTION 5The present invention relates to novel

water-soluble cationic derivatives of bacteriocblorophyll, to their
vpoepsgatirizand their use in methods of in vivo photodynansc i oaps/oasid2

diagnosis of tumors and different vascular diseases such as age-related

macular degeneration, as well as in in-vivo and ex-vivo methods of killing

viruses and microorganisms. 10 Definitions and abbreviations: AMD:

age-related macular degeneration; Bchl: bacteriochlorophyll a (pentacyclic

7. i@ ieiadopripiyinithediee oy Bie i1y L AMmatrs

a phytyl or geranylgeranyl group at position 173, a COOCH3 group at

position 132, an H atom at positi @Whyl groups at 15positions 2, 7,

12, 18, an acetyl group at position 3, and an ethyl group at position 8);
Lo OF ErRresioni(¥8,17,18-tetrahydroporphyrin); Bphe:

bacteriopheophytin a (Bchl in.winch_ the central M m is.replaced b

0 1 oS PR BB B STl A ey ST BB e RS of
basteripmyedHiam, Brheh:-RddpaheidiJidhactarophgephoraiemadshes in vivo

C-172-free carboxylic acid 20 derived from Bphe with a central Pd_atom);

PRSTARIRHEHHY et SBRRtS RIS OERTb AHIBER iRk gascs such

asGIIRCHACDRE FOUR ARIFHIAN A7 AEQOR 3RONIONII3 N Wothods of
gﬁpups_at positions 2, 7,712, 18, and ethyl groups at positions 3 and 8.

kiibog cinusiaihEsrenseadsiderivatives is used throughout the 25
specification. Using this nomenclature, the natural Bchls carry two

carboxylic acid esters at positions 132 and 172, however they are
Defisiffieasatpdsaiirisviagiony ¥Yy¥iDyvege-related macular degeneration; Behl:

b%@t@ﬁ’&&@é?o}ﬁfﬁ/ 3-&2@%%{9199998 %&W%ﬁ&&MEW&PM 5%

_Photodynamic therapy (PDT) is a non-surgical technique for t'reatmen‘t.of s
isosnelesta aerrteibdds atom.whidty bl wirgsteasdecsiy herowgxi¢ position 17,

Sitjzi (@ drugnthat. i ivate, j , that | k
agdggr@e%%?ﬁe%gﬁga% 0?%?515{ aggdtﬂ%rs{ggé}éﬂ%o% trggé{t%% ,til?fo'ﬁ%)évll\?l ggl/bﬁffs o
posifdiszardodg.irtédettiopeiyitieticin of postitoutarndweletlyth gheip at position

8 enefﬁ&?ﬁ&mwxi%gﬁ@eﬁi en 32%9?? §§L@%h§§g§§g&§¥§ﬁ% Thig phe:

échnigue Is more selective than conventional chemo

beatiivtmdreqhiisoadBdilpiefesiciatheccantuibidy efphdoacplmatabley two H

A TS R 5 S SRS

fionrBiphis PéaRpbeih tbimyed g tophuitidryaintddaniifizingabenicacid

clinic: timaétl sue penetratio yﬁ ht Ar occurs between .
df&%@ 00 AM, @tﬁ Sor‘ﬁﬁﬁr#erasocla%?P gto?}%lp, a tra efn&?ﬁoo cane therapy;
RBbdohadieripdhibrinsiBddiosimbproved pDEdOnEGEHewny sgenition 17, a

R PRSI0t AR OB R R AHGHE of ol bef ApAC Btoups at

pesidobsaalibg non-small cell lung cancers, absorbs only weakly at about

620 is a complex and jnseparable mixture of, monomers, dimers,

o MR GUHEFEIRE s, Blot FRT A oty R Broughont the
spvifeacoaitivisia aaapBoméianimarn, savaiadaliseneiegipaitonthtbeiylic acid
application, 20 including majnly: (1) relatively -weak absorption in the 3
esjrbé -gB%é@aﬁ%@@@vgm?chhﬁﬁf@f?ﬁéhﬁsmsﬁ%ﬁa%mmﬁ%mﬁnd 17

accumulation and long retention of the sensitizer in the patient's skin,
leading to prolonged (days to months) skin phototoxicity; and (3) small or
even no differentiation between the PDT effect on illuminated tumor and
non-tumor tissues. These drawbacks and inherent problems 25 have
resulted in large amounts of work devoted to the synthesis of single pure
compounds - so-called "second generation" sensitizers - which absorb at
long wavelength, have well established structures and exhibit better
differentiation between their retention in tumor cells and their retention in
skin or other normal tissues.
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WO 2005/120573PCT/IL2005/000602 In the search for appropriate
light-sensitive molecules, or photosensitizers, bacteriochlorophyll appears
to have some advantages over Photofrin(r), the most common
photosensitizer for PDT therapy. Bacteriochlorophyll, when illuminated,
GPH 5RYS5.Ehs light to reach deeper into tissue, thereby bei”%%msmom
effective for 5 larger tumors. The spectra, photophysics, and
photochemistry of native Bchls have thus made them optimal
light-harvesting molecules with clear advantages over other

hotosensitizing agents presently used or tested in PDT treatment In
%%&%@rﬁfe E&W@% igh extinction coefficient at long
wavelengisRemRe THEApBPWT) S5 (4- 40X s1od Mt | eenhdl quéd 68 igfatment of

penetrates deeply into 10 tissues, They also generate reactive oxygen . .
%@@ﬁﬂﬁ@@)%@*@ﬁ%ﬁ?@ﬁhﬁéﬁ%%@gﬁn@f@nﬁ?@%ﬁw fgfysitizing
agesdiplagich ppiakeaae & B ligflisamuohraptakiies dpiivalivgs @588 Mhmor or

have been studied with the objective to manipulate the affinity of the

qurirdse thbawaeedelrfallenivbhnmreirheardme adinfiappradc gt of a
SRRiSRO UGB L IRARNIIE Y RN USRER HPRT 1RRAR8 Qﬁ@%ﬂ@%e@ics (singlet

increase the accumulation of the drug’in the tumor cells but, on the other
Harse gy ditficGhirderiinieng 66 MeTRISRGERIE hameemicational ssmgtherapy
MO ag6HIuIAIoR, oL SgnifigAn] RhoAIeXIC dQHRYRISIR-NON- WAL ctivatable
tissues over prolonged periods after administering the drug. In applicant's
qerapiously B PemeondissBesTd eus e USBHOES Sgbidelivgy2dicasd, 108ard the

i I was t ' i efficient
t%r’?tg{/%ggé %}Bg&ass%%@tﬁét%%@% (Eti] %e)igryi%sga%%*ogr% gt(he circulation after
adminPstrphiprirsnbialvaveeshotmifistyed i the: ooty werbosysihetizied. #gents in
oJ35.£Baeied el the berent diferenes BetweRD Yesseh ALNOIIAAR6D o,
abnofmal tissues such as tumors or otherttssues-that rely on neovessels,
bvb pletEmab leorkiativ@tigefenti®e xlasticotioh 26 Afthe Bbaonndhtidsde: world’s
Thtus, it was ajme t(% nthesize Eiell derivative? th agf more %\%ar agd &
st PR B PR AEAD G o RSy a SETE  SVRISHY triSine, QP from
hiheytopondyythe Piirbary pivatadywiinigobdic cild aniputakidredt RIRA. approval for
17-propionic acid residue site qf the native Bchl prqvid onjugates wit
B £ A R G AR il AR B S50 g fARcers, absorbs
oahhanesidie seabiineshgdiephilisity i8Q Thenydegulaidtageagbletivitixafre of
one of these derivatives, bactetiochlorophyll- WO . N R
SRS A0 SRR BHBOPCE Tk AR, RBetalinG) 2 hyg fested
phleakRncRiHam el(j@@n@i @u@éioﬂcﬁﬂchéheﬁ.l}ﬂ&iai&igﬁﬁiihﬁﬁlz Iil@@ktlﬁéﬁr@@pﬁcation,
. phototoxicity and high curative patential (RosenbachBelkin et al, 1996; .
“EHB Sinele ,(ﬁéeﬂ?%ﬁslé’rgfsﬂk@%ﬁﬁf@%@&wﬁ?m‘égéq\ﬁg@em% which

168 RAL NS Wee: fay BRhUBSH inbie SO  Dhacoasridlicnl bee I IRMIRILR of the
low stability on prolonged storage. _ To increase the stability of the Behl

SestiaRh dE, 0 CRANEIN g SkiBm IRdingpocdd tgneadn eyt months) skin

pREIIERNEP Srld R ligalion WA 3 3893 -anshGon $pBding L PIFRG et on
_No, 6,569,846. This heavy atom was previously shown to markedly
Hperawsedieaescib A Pbtart %ﬁ%s@hﬁﬁ@%@@b@@%@d anhsecsh preblems

Pk UG e PRI £ IANRE D INEESNSIRILE O SING | R8Ik Q%t%%gle pure

molecule to its triplet state. The metal replacement was pertorme

cemperitorpsratalicd FuzendnaereratBpfiersrniticeile, adupisoisetbiret long
AL ,Sﬁgvér %egf Sg%ggr Eﬁéﬁlt%ﬁa&oﬁﬁ% dﬁgﬁ%ﬂégg%t better differentiation

palladitim-bacteriopheop ide or Pd-Bphei r), a trademark o

- betwetrn Blstsotefentaenfnriarhighdplésfent thaly aietsntigrionsskalicbl Bien arermal

ﬁ%'gu% e-clinical studies (Schreiber et al., 2002; Gross et al., 2003;

oudinova et al., 2003; WO 03/094695) even against tumors comprising
resistant tumor cells (Preise et at, 2003). The antivascular activity of
Pd-Bpheid enabled destruction of the prostetic glandular tissue in dog
models without compromising their continence (Chen et a., 2002). Phase
I/l clinical trials proved that Pd-Bpheid is safe for use in 20 the
photodynamic therapy of prostate cancer in patients that failed radiation
therapy (Elhilali, 2004) and induces necrosis and PSA (prostate specific

anticnan) rediiction of vvacerilarized alandiilar tieciie in nroctate natiante



10

15

20

25

30

anionic residues These anionic Bchl compounds can be administered
intravenously 30 after solubilization in aqueous solutions with no added
excipients. Their short life- time in the circulation, combined with their

relatively fast action and highly efficient anti-vascular activity, show their
RAteRhial Asantivascular PDT agents. In fact, one of these a@?@jﬁﬁﬁ%aoaoz
derivatives is presently in preclinical studies for PDT of age-related

macular degeneration (AMD) and liver tumors, e.g. hepatoma. 5 DE

10154436 describes pyrobacterjophgophorbide compounds for use in .
photod) AR HHER Y iARBFRER SPI et SRBR IR RBIEFH Brup R RISRRaHitzers,
Inaedddhiiitthporapyei SYSIBaVE deny aliEadh i9:8:Coas PRRSI®INgGe most
WO 03/028629 describes chlorophyll derivatives that may contain )
(OSRRER, RRIRTERSHIRFRILAHOT fkRIPh dtacissirshisierbidharhen illuminated,
thatamn ey ﬂiég@ﬁ*%olﬁa\fﬁqg%{@?mﬂ%%[ RS il B inore e;[ﬂ'ective for

macrocycles that are substituted by at least one functional group tha

e Reosse dbr partgr ahe iopeitsHomh phytoheméstp odativaidchls have
QRECRA SRR RARI MBI HAMESSHE IR QRN a@@;gg [
photodynamic tfll%)rapy or%(tj}i%agnosis. though th@ggigekg}gﬁormu asgég over other
dhelesesifizingaasenit anesetblueke baudrsicd| dropiyll derdatbnss lit particular,

Tredo B neifdsthakerecife _aﬁ%ﬂ%‘iﬂ@%&?ﬁ%' detiyatives E?‘ﬁﬂé"tw@a%?eﬂengms

disclosed nor does the specitication teaches the preparation o

KacteTisshitiophwl derdatied 0 Nflomil) berhegiyighsibletagrotidely into

new bacteriochlorophyll derivatives that would be and would have .
e e A RV R Y B S 8P ChTon o et g ield
pdapiendinly oin tha semiesltargietpd phototherapy (VTP). 20 SUMMARY OF

THE INVENTION In a first t, there is provide L
bacte%%%f%%%é‘%%é‘%‘?ﬁ oﬁﬁ%ﬁ‘i?lg Wﬁi?%?eﬂﬁﬁvaﬂw of Behl
lapecbentsidiod dithlent Bldnion seiesiRlabomPaRl o B8 Mhskitrers to

ég or Mn, or}zﬁarivalent metal atom selected from the group consisting of

, RO S MR OB EFIPBLa iR (R Shih A1mE0ssBhim i sisaepihighly
lsp¥phiic-MiBARLENSs HILARUBRORand 10y HRRAS BE R laRA®n of the drug
COORY9; R3is H, OH, C1-C12 alkyl or C1-C12 alkoxy;  R4is
T frecugpr ol busRuhthe, otigeaind npay it i dolivery Ho-the tumor
GRAR U8 BitiGet Oh e IR Ay oid bR Oh -G BB Railt HAoPSBxic drug
-CH2- Hal, -CH2-R9, -CH2-NR9W9, -CI-12-N+R9R'9R"9 A, -CH2-CH2R9,

- levpls lamofylgpmor tissues over prolonged periods after administering the drug,

In applicant’s previous US Patents US 5,726,169, US 5,955,585 and US
6,147,195, a different approach was taken by the inventors. Highly efficient anti-

vascular sensitizers, that do not extravasate from the circulation after administration

~ and have short lifetime in the blood, were synthesized. It was expected that the

mherent difference between vessels of normal and abnormal tissues such as tumors
or other tissues that rely on neovessels, would enable relatively selective destruction
of the abnormal tissue. Thus, it was aimed to synthesize Behl derivatives that are
more polar and hence have better chance to stay in the vascular compartmeut, where
they convey the primary photodynamic effect. Manipulation at the 17-propionic
acid residue site of the native Behl provided conjugates with various residues such
as amino acids, peptides or proteins, which enhance the sensitizer hydrophilicity.
The vascular targeting activity of one of these derivatives, bacteriochlorophyll-

3



10

15

20

25

36

SCHCHORCHCHSRC __ _2- 2__9,-__2-_2 9, -

H2-CH2-NR9R), -CH2-CH2-N R9R'9R' '9 A, - COCHS,

C(CH3)=CR91219, -C(CH3)=CR9Hal, -C(C1-13)=NR9,

-CH(CH3)=NFR9R'9A , -CH(CH3)-Hal, -CH(CH3)-0R9, -CH(CH3)-SR9,

-CH CHBI)ffeNRQRQ, -CH(CH3)- N4R9R'9 R"9A , or -C-=CR9; R5 is =0, =5,
NRELH thor'g A, =CRIR'9, or =CR9-Hal; 10R7, R8, RS R4 A4 R0
each independently is: (a) H; (b) C i-C25 hydrocarby I, (c) C1-C25
hydrocarbyl, preferably C1-C25 alkyl, more preferably C1-C10 or C1-C6 )
aSryinsuasitsiedias asnadl sdte fariclerapgroliosstie cisevirbiothang s, cntire

Itre, SR..£ho ithio.. - Y . ..
U e R ER h  HE GEn lie) oRnbach
(Beikin ey AHDIBER ZiliROSER ¢t PO2HIRT aAU bersBin Rt alvh208i). R ahdirse Mg-
each independently is H, hydrocarhyl of, heterpcy d R"i (o) | 5
RS SRR S S A R B A TBIY i
dretesablie it ngid G6mlis, substituted by one or more functional
groups.selected from positively char s, negatively char
groups,f Qa‘s‘}SrS?S% etﬁé%be{%?égnpv&élfgtgc%%%esli ﬁ%ﬁ%h@ggﬁl gfagl?\gig atom was
uspcphysioldgicat cirditings, aupliceitic §OTPP thicarecoW@rtet/s3833 and

negatively ,cha ro u [ ical conditions; 25 (e) C1-C25
e o RO Ay T FRBg ghown o
altarkalintiioiegsonBeosineohaietasioms ahe/Beling e fgiteCAIROSY di€ same
or heterocyclic mojeties; .(0 C1-C25 hydrocarhyl, preferaply C1-C25 X
T, Foreraienarimges he FOMG EE MRS E S o i e lecule fo i
hEiRED IS TBRIBERNR: PRSI AHRO GHEis Alcd Ve Wyl iR bIRiRNgRANGF Pd*"
substituted %{;ne or more functionalﬁarpu%s as defined in (c)_ an

; d(d .
agiRio 2 Briid meloaut, b dsrayPgstéte Qﬁeffﬁééé-aw,ﬁ%éd)wbsﬁmfed
piefierakbiatfe 1 G alishanbilkdrsphsitingiay adesiuaolan amitikad®, a
acid, a peptide, a protein, a 5monosaccharide, an oligosaccharide, or a

pogemethapfisidha Bigiydhlesiascloruh hishly affactivsepatiast promin, solid
RuigR? FORMHR-POIGNSREAIANEE L2 PAlSAGEhAIAS) . 206 X W inova

bé I-14 or a cation R+10 when RI, R'2 and R6 each independently
it WIRGODDRWID IS OMERT) ameansgmnst g romgan vngaris tamiohmorscells

Q‘?;%Ee%%%?e gggogﬁﬁé%%ﬁ%%@ﬁ& BRGRIR LR IE W ruction of
the prostetic glandular tissue-in dog models witheut compromising their continence .
(Chen et al., 2002). Phase VII clinical trials proved that Pd-Bpheid is safe for use in
the photodynamic therapy of prostate cancer in patients that failed radiation therapy
(Elhilali, 2004) and induces necrosis and PSA (prostate specific antigen) reduction
of vascularized glandular tissue in prostate patients treated with therapeutic light
and drug doses (Trachtenberg, 2003).

Because of its low solubility in aqueous solutions, the clinical use of Pd-
Bphexd requires the use of solubilizing agents such as Cremophor that may cause
side effects at high doses. This lead the inventors to conceive a new family of Bohi
derivatives, described in PCT/IL03/00973 (WO 2004/045492), consisting of the
Behlorin macrocycle containing a di- or trivalent centtﬁi metal atom and at least two
anionic residues. These anionic Bohl compounds can be administered intravenously

after solubilization in aqueous sclutions with no added excipients. Their short life-

4
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provided that, when in formula | R2 and R3 are both H, R5 is not '=N-R9
15and/or R4 is not -C(CH3)=NR9; and further provided that the
bacteriochlorophyll derivative of formula I, Il or lll has at least one
positively charged group and/or at least one basic group that is converted
to a positively charged group under physiological conditions. Ina

ti?%cciﬂldt%%p%ﬁ:cﬁ?ﬁ{Sﬂ? B(K%Mlﬂﬁgaa Rﬁtﬁ{eﬁ%qp'qrquw‘@;ge A’r&“‘é%t‘f’éﬁhﬁnd highty

ormula’ll: wherein represents 2H, a divalent metal atom selected
efifioieR i va@eoo S, MNitiCy Zehand vy potetrivdlentangtalsatday adactegknts. In
from the group consistin Fe, .Mn, Co, Au, Al, Gd,.Er, Yb and Cr; RI, R
faghPR® %‘%Wﬁﬁ&@b%e%ﬂ%hé%ﬁ?@%@%@sﬁﬁ INIRYRGRIH Selis for POT
opéﬁﬁfaté'cgﬁa@%?'d@%'&'fﬁl@ﬁ RIR Bvebhinfort & hepatoma.
N'ROR'OR"9A , -CHO, -CH=NR9, -CH=N-R9R'OA , -CH2-0RY, -CH2-5R9,
-CH2DHall 0CH2- R0 dastribzsNRORBICtOHP NxRORID RO AQmpounds  for use in

S SR SRR SR AR posson s 15

oGl 3lpERARYs tsHGHRIFCR Hddlto @ CrB)FRENCR({GE 3)=NRIR'9A ,
-CH(CH3)-Hal, -CH(CH3)-0R9, -CH(CHsi-sRig, -CVH(CH3)-NR9R'9, e
-CH(CH3UMORIMRIG Hesibgs shloraphg! Aeriy oty re gl dnryocesEnn positively

HAASRERGGRY:lfh or iminium groups for photodynamic therapy or diagnosis.

WO 03/028628 describes tefrapyrrolic macrocycles that are substituted by at
least one functional group that comprises a carbamate group of the formula —
OCON< or -OCON=C< and optionally contain positively charged ammonium or
iminium groups, for photodynamic therapy or diagnosis. Although the general
formulas disclosed in said publication include bacteriochlorophyll derivatives, it is
to be noted that specific bacteriochlorophyll derivatives have not been disclosed nor
does the specification teaches the preparation of bacteriochlorophyll derivatives.

It would be highly destrable to provide new bacteriochlorophyll derivatives

that would be stable and would have enhanced affinity to endothelial cells for use in

photodynamic therapy and, particularly, in vascular targeted phototherapy (VTP).

SUMMARY OF THE INVENTION
In a first aspect, there is provided a bacteriochlorophyll derivative of the

formula I, II or 11



(a) H; 15(b) C1-C25 hydrocarbyl; (c) C1-C25 hydrocarbyl, preferably
C1-C25 alkyl, more preferably C1-C10 or C1-05 alkyl, substituted by one
or more functional groups selected from halogen, nitro, oxo, OR, SR,
epoxy, epithio, -CONRR’, -COR, COOR, -0S03R, -SO3R, - 502R,
-NHSOZ2R, - SO2NRR', =N-OR, -(CH2),-CO-NRR’, -0-(CH2),-,-0R, -0- 20
(Cl-12)"-0-(CH2),-R, -OPO3RR’, -PO2HR, or -PO3R"R", wherein R and R" .
each independently is H, hydrocarbyl or heterocyclyl and R" is hydrocarbyl
or heterocyclyl; (d) C1-C25 hydrocarbyl, preferably C1-C25 alkyl, more
preferably C1-C10 or C1-C6 alkyl, substituted by one or more functional
groups selﬁgted from positively 25 charged groups, negativgly charged
groups, bagic gmeos:that are converted to positively charg :- graups:
under physiciogicHl costdigions, or acidic groups that areTg WE

negativel rgeddgfmps nder physiological conditions;

hydrocarigyl, prMerabI @1-C25 alkyl, more preferably C1-

alkyl, contat r1more heteroatoms and/or one or, o]

or heterdé 120 CI-C25 hydrocarbyl, preferably

more preabﬁ 0 or 5 C1-C6 alkyl, containing one of mqrg
heteroatpms,ar ne or more carbocyclic or heteroc

substituted b eorifgore functional groups as defined in : i
above; (9) C1-C25 hydrocarbyl substituted by a regidue of @3 amino

acﬁ%fafp%’@tlde a protein, a monosaccharide, an oftjosacgharide, or a
polysaccharide; or 10(h) a residue of an amino acid, a peptide, a protein,
a monosacchayige, an oligosaccharide, or a polysaccharide;  (ifRg may
farther be W or a cation Few, when RI, R'2 and R6 each independently is
Y-R8; R+10 is a metal, ammonium or an organic cation; - 15A is a
physiologically acceptable anion; mis 0 or 1; and pharmaceutically
acceptable salts and optical isbmers thereof; provided that the
bacteriochlorophyll derivative s saN| has at least one positively
charged group and/or at Iea gne baqu UR that is converted to a 20
jcal conditions. In a third
phyll derivative containing at
RR'), -S+(RR’), -Se+(RR),

aspect, there is provided a b gqﬂodN 0
least one onium group selectedifrom £04%
-Te+(RR), -As(RR'R"), -Sb+(RR'RY]), or]-

wherein

M représents 2H, a divalent metal atom selected from Pd, Pt, Co, Sn, Ni, Cy,
Zn or Mn, or a trivalent metal atom selected from the group consisting of Fe, Mn,
Co, Au, Al, Gd, Er, Yb and Cr;

R,, R’; and R4 each independently is Y-Rg, -NRoR’g or “N'RGRGRG A"

YisOors;

R, is H, OH or COGRg;

Sa
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Bi+(RR'R"), wherein R, R' and R" each independently is H, hydrocarbyl,
25 preferably C1-C25 alkyl, more preferably C1-C10 or C1-C6 alkyl, or
heterocyclyl, or the onium group is -N+(RR'R"), wherein two of R, R" and
R" together with the N atom to which they are attached form a 3-7
membered saturated ring, optionally containing one or more heteroatoms
selected from 0, S or N, and optionally further substituted at the additional

N atonR:ﬁ@ H, dH,@PW{DzﬂEpB@E they jsirevided a pharmaceutical
composition comprisin a bacteriochlorophyll derivative as defined above

and a Bhaitnatditical! ce@féﬁ%ﬁbr.“CHFrg{ﬁffﬁ]a@[g%@%’ﬂﬂeTQ%:CH“CHZ*

Favided,a, pharm tical, coRROSItan_C rsing a hagferiashloraph CE
Ige%%gtﬁe oft éfgr%fa-?#ﬁf’ag%%fmeﬁga &%e,’:nég% eaeniorgnidR,, -CH,
mhRriAseRicalpTacteRIRY) e CTIEN RyRHVR Sixth aspdbt; @bisis-CH,-CH,Hal, -

CHdatuE e B 2R ae o HEHBOVE? Bt & pH e AR A -

%ﬁ?};&g@?@ﬁﬁg@&w‘g@ .@@f?&@mﬁ%& HagreHS)RIQRIJRE B CH; )=N"RoR A |,

ceutical composition as defined in the fifth or sixth aspect for

-HO(OEY) ek, thet Bty Hs)-0Ran elghitCabpetR ¢hefetid GrbwiddRb o, -CH(CH;)-
@r aceyticat composition as defined in the seventh aspect for

v |&r= r@%‘tiﬂ%rﬁﬁéﬁa mamic therapy (VTP). In a ninth aspect,

there ﬁﬁ@\éj@’d:aspae}@@&mmmig@egivai@gﬁ@gigfine@ﬁ@@@;for use

in tumor photodynamic therapy.  In a tenth aspect, there is provided a
bacterveHardbhAl deni &ive ol &pPSILENIY P11l as defined above for
useint m?{_photodynamic therapy. In an eleventh aspect, there is

provid(eaé a bacteriochlorophyll derivative of the fotinula H as defined

above(for use @, {lpdrdRlesgitynamic therapy. In a twelfth aspect,

there is provided a bacterigchlorophyll derivative as defined above fqr us

in ph&eﬁyﬁan@mthé'ﬁgs%babeoFgfgféélﬁ]é&uéﬁd@&%ié?&twm Gply Cr-Coo or

(‘;h—iﬁeeﬁrﬂ[{ifﬁs ReFsHRSSISProNIsH fBackriReRiRoRI desaENG) Gt e halogen,
brifula

. 11 or 1lI"as defined above for use in photodynamic therapy of

ndige; refate OMaSRaecpegenepation. -CONRROUrEORhGIHERT, tHebE IR, -SOR”, -

oyide cterioc |,derivatiye of for defi
e T S0 pHotS AUt ek s of A48 Rt R O (CHzhrOR. -O-
(degsnesaion, ) R, oplifigatth-2spger theie IPOMITEY avherein R and R* each
bacteriochloroprhyll derivative as defined above for use in preventing or
indapendgitisterit rbktehpdrosarhnlinaiileinsshfg #im R 1s hydrocarbyl or
h%%\rdiova?cylar disease that underwent coronary angiography. In a

Six eoé:ﬁ%}éé'pect, there is provided a bacteriochlorophyll derivative as

- 5defingl) abgve,fohydeinnttgdtmpesfeadtdthérodtlerdkid, mota preferably C;-Cyg or

seventeenth aspect, there is provided a hacteriochlorophyll derivative as .. .
S efimitbo BT HRS, Hagh 6 O i o PGSO hariri posicvely
cﬂﬁﬁwﬁgﬁbinﬁég&mgwo&@ggwi'é@(ﬁf;ﬁ?"%é%‘ién_@%‘ii%stﬁgﬁ%ﬁ converted to
Cco g ba

pris cteria and viruses, using a photosensitizer, 10the
pimitrovbménradibgerupaidiphotpbesisitivacis advdétsnechistesiie groups that are

derivati\clle as definec{
converted to negative

(e) C;-Cys hydrocarbyl, preferably C;-Cos alkyl, more preferably C;-Cyy or

)? Bﬁgf}ged groups under physiological conditions;

C,-Cy alkyl, containing one or more heteroatoms and/or one or more carbocyclic or

heterocyclic moieties; _
() C;-Cys hydrocarbyl, preferably C;-Cys alkyl, more preferably C;-Cy or

C,-Cy alkyl, containing one or more heteroatoms and/or one or more carbocyclic or
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Also disclosed is a bacteriochlorophyll derivative containing at least one
positively charged group and/or at least one basic group that is converted

to a positively charged group under physiological conditions, provided that

said 15 bacteriochlorophyll derivative has not a functional group that

comprises a carbamate group and, when the bacteriochlorophyll

derivative is a pyrobacteriopheophorbide, the at least one basic group that

i SRPYEVEER tnAaesitiNg Bbaraed sgoaﬂew%bféﬂﬂﬁe{ﬁ%ﬁﬁeﬂﬁ%@éeﬁned in
is not an Milne group at position 3a or 13' of the bacteriochloréphyll

) 88di6d) abogirther disclosed are pharmaceutical compositions

comprigi Behl derivaii S fJef Vel a [ icall
acceptzg?g ?érﬁésr,gt%%z%técgy‘?nﬁpcﬁ%}ﬁg %%?ﬁb%?%@gﬂ%?@%%gy Cr-Cyo or
therapyalRD T subsiitisieid iy for tesdutaciargeuntDIithr @xmpptiefa protein, a
P l as.f C ic uses. in the treatment of
gg%-géé{aé%%%egé fgvr&d%%%r‘? glﬁg?iloqﬁ ’(lef\)/lr']f.l)ﬁgg%sra %%%%%1 ar diseases and

skin digbasesesidok af anrernd psitjasipepii delditiprottin, composifiarbaride, an
can be used.for killing infectious.agents comprising gram-negative or

8?{1 0§6(c)%| |v1(ado%a€)5tear%0 (%?EL 1egsgin Vvivo or in vitro, as well as for

diagnoBijc paspdbesetOBherpresent invaitiorRSty! fwtber Relatesload R, each
improve mletho r photodynamic therapy using a photosensitizer,

Wf%?gﬁ improvement consists of using as a photosensitizer a Behl
derivativg s thenbve aiiainA6aRIRING da s ampesimantidae invention

relates te.a method for treatment by PDT, which comprises administering

to an ifdifiduRlsiplogicalivet Ler#i#fiof a Behl 15derivative of the
inventignsfoligwegday local irradiation. In one embodiment, the method

for treatment by PDT comprises administering to an individual suffering

from w&%@?%@%&i@ecﬁmm@té mpﬁeg@aiﬁom@mﬁeenwémion,
followsghlyalaeahdiadaliot \RpAeHCT QDAY RS EMEIOR 10 not —N g,

treatment by PDT comprises 20 administering to an individual suffering

afgipraBe-ielamid @adlr ¥R genrdafiothen prisdtod dmbtint dfaatBdbthiorophyll
4’@%{';@ f ' tj irradiation. In a further
dgr?n{bodlmg?lt, tﬁe p%ggeﬁn)t% ang(!%\t?{c?r% g%%?ggé éﬁhgg%%‘gtg%crhpaf 7 'r%l%randlor at,
Izastucing ibastengiespe ioalisis opoprisitedatimiaigiesitigaly aohadivitiugoup under
j rdigpvascular disease that underwent coronary
pgggf‘orf{?'%é%?@oﬂcg@g‘%%

glog y an ctive amount of a Belli derivative of the invention,

followed by local irradiatign. . The inyentian still further provides an
mpr ot SRRk A4 o LAt O CLTRTALAR it of he

fdheumprevement consists of using as a photosensitizer a Bchl derivative
of the invention. According to thigigmbodiment, the invention relates to a
method for diagnosis of tumors wihich.gompFises 30administering to an
individual suspected of having-agu = ¢ amount of a Bchl
derivative of the invention, followg My lod¥Fi radiation, e.g. perturbation
with electromagnetic radiation of elengths including short
(e.g., X-rays), middle (e.g., UY{V ' bh 7o allow for optical frequency
radiation, and long (e.qg., radio%re y tion) to enable, e.g., nuclear
hcegignals. ~ The invention yet still
further provides an improved pretAg 'rfRing cells or infectious agents
comprising bacteria and viruges, using agghotoBgnsitizer, wherein the
improvement consists of usidg as a Rigtosensitizer a Bchl derivative of
the invention. According & this @nbodiment, the invention relates to a
method for 10 sterilization of biological products, e.g. blood, which
comprises adding to said biological prédhct, e.g. blood, an effective
amount of a Bchl derivative of the invention, followed by irradiation. BRIEF
DES@R$PAION OF THE FIGURES The different compounds tested are
represented in the following description 15 of the drawings by a bold and
underlined numeral. Their full identificatiotis found in the List of
Compounds at the beginning of the Chemical Section, in the Examples
and in the Appendix hereinafter.
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Fig. 1 shows the fluorescence emission spectrum of compound 5 in

methanol. 20Fig. 2 depictss the absorption spectra of compound 5 in

phosphate-buffered saline (PBS) with increasing concentrations of human

serum albumin (USA). (2L"=520nm) Figs. 3A-3C are graphs showing

the phototoxicity of compounds 5, 7, 9, and 11 on H5V endothelial cells.

Fig. 3A: phototoxicity after 90 mm incubation of the 25 cells with

increasing concentrations: [ : t 'c'gy;a Ni, Cu,

ater D e D e e Sompouncs 5.
7anghg- Wil 3EapHoExXigil et 16]avhednbubationsuitircomsiiing 91 Fe, Mn,

(50 j_ilvlg. Cells were incubated in the dark with the indicated
Cenrcentrhtfofsan the @Bfhbdunds, washed and illuminated for 10 min _

(openshapes.in Ei - OREIGNEGROL , WION " RoRgR”"HA ;

2005ﬁ?§@g%§fﬁ%£§§§%ggﬁﬁmﬁhrk'(darlg control, closed ’
shapég in Bigs.S3A-B). Triplicate determinations were conducted and

representative_experiments are_ _Fig.Ajisaqr owingrihe . C11.-
e e 6 T AR g e
I\ﬁ%@"%dﬁ"?t—r@?ﬁﬁ,‘)U@meecﬂwfﬁgﬂgém}, Hdbg GRamplbs-WBe -CH,-
colle

9

cted from the same rat at O, 5, 10, 15, 20, 30, 45 mi 1, ,
mer@ﬁbeﬂm;@m—mgéne&@sm%&%&’ a m@#&?@%@d?@éﬁﬂ@h )
ime_point represent ge of-thregyat 1D. Kigs._ RUGA L, -
C%%’Eﬁgi%%{ﬁbn 6¢%{é' po:gs:\ N e}? RHRTD T, BHIIIOR R

_95 in Wistar rat. Rats were sacrificed 30 min -

c@tg/g@f&:@% )h@m{'ﬁwﬁsﬂgmabrrfﬁ(fﬁﬁd)ﬁhﬂi%@{i&@ﬁm)@%ml‘ oA

mg/kg), and fluorescence emission s r the indj I anc )
~@§§@§M§@{e£%@%ﬂ%maﬁz}éggt%{%%§ %ar"rﬁgic@ﬁr%filc%%%:l?’ dCH(CH3)

i9s, BA6C are phptogaphs showing the local effect of PDT in mice

hggﬁsﬁn_b 696?;6%% g;on%g aft and treated i.v. with compound 5. CD1 male

nude RYCRyBrG Hehied yatield iBdapsgleftdyand illuminated with 755 rim

laser (80 15 mW/cm?2) for 15 min. Fig. 64: photographs of the tumor site in

a PDTaelted animal at days 0, 4, 14, 21 and 32. Fig. 613: photographs

of the %m@rlgs@% gfygggé&%@qr;ol mice (injected with 5 but not illuminated)
(n:3)(a days Oand 10; Fig. 6C: photo%[a hs of the tumor site of li ht[| C
contr@bini€a (i biedr ofenbsdlinacdeerl e‘“equﬂUaién%f‘i‘hBF%ng?H Br-1-Co o

Cgpéj@g%%%y?ée %&%‘1@%21%% 6{3{% gnggojrg ARG PR B SRt om halogen,

earl loma xenografts treated by PDT with

nﬁ?%‘%&ﬂ@hgﬂg@()@g@ﬁ@/g &fa@t%i@mélgf}iﬁd@’rﬁf@@&ﬁ%f +.©__%%Sﬁé_igﬁe§o3f{, ;
t ) t
SHRrBHERG ok 20 S I ERRer G o3 farch) LR ~©

(%%}i%?)di?@%%ﬁtq@?mi?gmﬁﬁ‘f@r cirele R Rarksaeaieal (R=3nd R’ each

t control (n=2, triangles). * probability of tumor volume
iR ph digsly84s8 Dlarchgdaptmshbwinghnetsissdioxieny ofa néyahivefpearbyl or
charged bacteriochlorophyll derivative (see Example 22) and compound 5
h@W@Fé(ﬁbBbsitive and Gram-negative bacteria. Gram-positive (St. albus,

Figs. g&z Et%l@ndlﬁfﬁi&a%getgﬁf&aﬁvﬁLl%iqszﬁﬂkﬁDmﬂ@d@fmbéy Cy-Cyg or
incubated for 12f5'|our with the 30 indicated concentrations of the rée%atively ..
CgHargaédastdrivithiocb phiyiingefiv aH0ES functional groups selected from positively

charged groups, negatively charged groups, basic groups that are converted to
positively charged groups under physiological conditions, or acidic groups that are

converted to negatively charged groups under physiological conditions;

5d
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WO 20051120573PCT/LL2005/000602 (Figs. 8A, 8C) or with compound 5
(Figs. 88, 8D), and illuminated for 15 min with 70 mW/cm2. Bacterial
survival was determined by colony counting. Triplicate determinations
were conducted and representative experiments are shown. Figs. 9A-9E
are graphs showing the biodistribution of the compounds 28 5 n io 36 and

5 respectively, in seyeral prgans de mice bearing renal.gell ~ )
(ega Fﬁgﬁaijﬁ%é&?@é’rrogfgﬁ@%%g rgé%rg m?é?ttlﬁ(? %i%r%%31?0§ b & Ce
all8gt cih i iROtePigHBRNNIEELdabomg/ kendibeliBaterirtimeneoitishocyclic or

DETAILED DESCRIPTION OF THE INVENTION The present invention
hederpas iomakdietiservation by the present inventors 10 that precliaical

studieg wjth Tookad(r -Bphel itha w ioni .

derivg}ive&(?j"e%r&igl;’eg(%(l}ﬁ(%\géE 2§§éﬁ%‘§§§é\%“d§ﬁ%§n}§ g%%%%ﬁ%%@%ﬁ?] Cio or
CROJ 0t sk veralasalitstomors likermélaoorasggdiembiphomanrmprstaterbocyclic or

xenografts, normal canine prostate and DS Sarcoma in animal models .
eGSR0 SEAAEH BISH DUOREIoROR HISHBATKERMRE A defined in
(C?Ldgaqg?;aggyginova et al., 200_3; Mazor et 15 al., 2003; Plak_s et al, 2004)

and indicated that the endothelial cells, the extracellular matrix and i

possildy fla€lethyaimprobaitolesuicdtby forasidysginiany phitedmdnti@eptide, a

action. With the a oreghentiorled Bchl derié{ativresd ng eé/idegce eQ%Ild be
PTRIGHH fomQTRacE ARt SR ROSERTEDI G <HBAESTHBE] 5 ed

duringyjllumnjpaiine oF 28 hatmacieells (650se o4 Prolf3) Fmmdhieharide, an

observed high cure rate seemed to indicate that photodynamic insult of
olipesaativarédristhalinetowerhBEdeifficient to impose a complete tumor

response. Following this olgervatign, inventors ched hew t

enha?&e%aéf pho osgng |zk§§ \éfir%ty%%}%)r&?do%@’lal‘éc%% gg%j,?aﬁ'%}gnﬁ ¢ each
in&mﬂg{hgﬂa&glls, which are characteristic to tumor and other 25

vascular-dependent diseases. The suitable targets were identified as

high* deAg@ HgabiveTERAFBEIN e WEABIRERIAMncluding on the
endotgheli : ' ma proper and vesicles
A5 mgﬁ%g%?fﬁegﬁmmw

(Simionesc inea and Simionescu, 1985; Hamblin et al.,
1999 fibfbbtakt grdwth factor receptors (Segev et al., 2002), the

endothelial glycocalyx (a highly. hydrated mesh of membrane- heund
oL TR f sE A SR e i

and ghysaliRidshsome saciaivonl stipheficerans afidangibgnias at least one
endothelial cells (Thurston et al., 1998; Dellian et al., 2000), In addition,

pordtsabp eiEaaEnsTEbIMERMAE BitleaFcRIAIek BRI Hidintsnfonverted fo a
poRRRRYURIASALHAG S WAAGE S B gical conditions.
in a third aspect, there is provided a bacteriochlorophyll derivative

containing at least one onium group selected

from -O*(RR?), ~S"(RR"), -S¢"(RR"), -Te"(RR"), -As"(RR’R”), -Sb*(RR'R’"), or -
Bi'(RR’R*"), wherein R, R’ and R’ each independently is H, hydrocarbyl,
preferably C,-Cys alkyl, more preferably C,-Cyy or C)-Cq alkyl, or heterocyclyl, or
the onium group is -N(RR’R’*), wherein two of R, R’ and R’ together with the N
atom to which they are attached form a 3-7 membered saturated ring, optionally
containing one or more heteroatoms selected from O, S or N, and optionally further

substituted at the additional N atom.

Se



5 endothelium, e.g., Hodgkins limphorna, human non-small cell lung

carcinoma, mouse fibrosarcoma, hwnan breast carcinoma and melanoma

(Ran et al., 2002). The increased number of anionic sites in tumor

endothelium provides an attractive target for tumor therapy. The present
invention relates, in a broad aspect, to a bacteriochlorophyll 10 derivative
containing at least one positively charged group and/or at least one basic

group that ig ceaMekteskia PaRitivelysChargedaronp pindesRivsielodic@hposition
conditions, provided that the bacteriochlorophyll derivative does not
copamtisitgnclonBrglUiprtHareombrisésavadiramate gielipashdalypen and a
the b riochl hyll derivative.is.a pyrobacteriopheophorbide, the at
Ié)agatr%%g%ﬁ%?@%%%q%% fgé&?éé\ierted to a positively charged group

under physiglogithl eapditipnthis-ciotsanpimindgioup ahpositiornBeadr £8iposition
of the bacteriochlorophyll molecule. . Inone mborflime t, the .
RSB DS IGAURBF Ihe FUENIGn Cora SR Wiy Gher 1 as defined
Positely aharaee, AERURY BARKE RISIREARY @ fatien derived from a

N-containing group. 20In a preferred embodiment, the at least one

positively chargjathgrasipeid.a gutien terived ot & Npdonraiiegigedugomposition

such as, but nat limited 1q, an nium -N(RR'R"), hiydrazinium
RS A e SR, SR g H i tined above
aaniglinjsrrE eRNY-N prgegnisinium(BNC(=NR)-N+(RR'R") group,
wherein R, R' and R" each independently is H, 25 hydrocarbyl, or .
heterocyRIyl, $rHsloRRDGRLakE 1" %gﬁﬂYéF‘ﬁﬂtﬁttﬁ’é%*é@&ﬁ?f&@\lh%ﬁ%@?tmn as
0 -1 ﬁ]&%r' ARt containing
ﬁ%@%ﬁ%ﬁgﬂﬁe@gﬁ%@gg@g&q rom the r%%%llggrgs%@n% of 0, Sor N,
and optienally digtibr sylestiiued atitheaddittchal Natomactiisdel beomposition as
understpod that the positively charged N-containing group may be an end
LTSS G N BB Sy CHa B HEEU RTBEINE Py (VTR
of a satyratechfing inpdehihedNils pANRided a bacteriochlorophyll derivative as
2005/120573PCT/11.2005/000602 protonated, as defined hereinafter. In
adrfitied, ahevat fenyseme posiivehpErbrunigriigansy also be a cation
derived from a_ N-containing.heter ic.radical. ' T
hereina% e ﬁ%nea% e?gfr%%%nt%%g(%grggar% t%e% g?t%ﬁé&%%#%% l}}"derwatwc of the
dentuativd cordains ande Anztabiowe froupeditiherformphiatediRRIR therapy.
wherein each of R, R' and R" independently is H, hydrocarbyl, preferaply .
C1-025 R, i HrerRably BACEPE 4L & At Pém%,ly@w%fh@twe of
'H@B_ﬁﬁl%%%%ﬁh@%}ﬂﬁ“@o%&%ﬁ‘%ﬁﬁﬁ%ﬁﬁé‘ﬂ&@%&iﬁl&fﬂéﬁpy.
wherein any two of the radicals R, R" or R" are H, a tertiary ammonium
group, Wherdinadfily osecof, RhReosRITisviHlash a Gaaterimeiiamphyll derivative as -

aéggﬁ)_‘r]'um wher 'r}none OfnR’ %Io rEH iz%n'ill' T?le%rinmo%i m éc—)zuepart%?iy macular
b g e dag%\/fp Fa g%'ap WitHin a%fg}ocarcby, prePé/rany af l, eham.
Rieferplyidhe ammonium group is a quaternary ammonium group

wherein R, R' and R" each independently is C1-05 alkyl. In another

preferrdd nibbirmthatRecbatierobhIsFopasH adrsdsiio deoraplyib derivative of
ycli iwp gr f , - R i af : _

ORI AP SRR R, MR Befty o e

oplicedliyaodtaidiegeadatioe: heteroatom selected from the group

consisting of.0, S and N atom, and optionally gnther substituted at the, . .
acitionts N 85T GEATE RS SAEP E b B SOH Gy derivative of
AMMRRIHMOIPURS G AZHIIMEY 20 RYFINIGINHAMMPEIIGHHYIDS age-related
piperminiura, morpholinium, thiomorpholinium, azepinium, and the like.
|macidkaheegenssdinient, the bacteriochlorophyll derivative of the invention
contains a cation derived from a N-heteroaromatic compound that may be

a mono-or polycyclic compound that may further contain 0, S or additional

N atoms, as 25 defined hereinafter. In yet another embodiment, the
bacteriochlorophyll derivative of the invefition contains an onium group not
containing N such as, but not limited to, a '
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phosphonium [---r(RR'R")}, arsonium [-As+(RR'R")], oxonium {-0+(RR'Th
sulfonium [-St(RR")1, selenonium [-Se+(RR")], telluronium [-Tef(RR")I,
stibonitun 30 [-Sb4-(RR'R")), or bismuthonitun [-I3i+(RR'R")] group,
wherein each of R, R and wo 2005/120573PCT/112005/000602 R",
independently, is H, hydrocarbyl, or heterocyclyl. In preferred
embdaimehfRni anpert; dheid, Crpsoatidsd sadmatemethidrephylllpdepylative as
isopropyl, n-butyl, isabutyl, sec-butyl, pentyl or hexyl, an aryl group, . .. .
A N By PRSP AR SR £ BaRehh S BrRR gt anglividual
siEngtiner o adimaniviReacEresihlaraphvliderivative-ehthe Mepliaphy.
contains at least one basic group that is converted to a positively charged
groug uridefsfis agest cOMIRI IR AR Idsd Phbrstsr gy sksiBBIAIderivative as
dSORAIANS, J§ler -ﬁ%é*ig ﬁﬁﬂﬁﬁ@ﬁ%@a‘?ﬁ%@é@&‘eﬁ%ﬁ}ﬁ?s andcell
compartments of the body. In one embodiment the basic group is an
amindngrowy afttee formptet; 10NRR)owideen leathrafdRlanspRY 1 derivative as
independently is H, hydrocarbyl or heterocyclyl. The -N(RR') amino group
def'?f&ﬁ %é"éﬁ 8535W5?}?ﬁ%?%%rein only one of Rand R'is H, or a
tertiay, amngmeRingRne AhE @NdRoiSdddanibis & GYEls MG for killing of
wherein R and R’ together with the N atom form a 3-7 membered N
callratadediguemasnadiyc eontainiing afieihe andteticason seisgtedpiromsensitizer,
the group.consisting of 0, 1 and N atom, and optionally further .
o R ol R B LR R gerivative

dafhglef stieee:that the basic amino group may be an end group, a group
within a hydrocarbyl chain of the molecule or part of a N-containing 3-7

memkered saturated.ring such as aziridine, pyrroliding, piperidine, .

piperadite HROIISING, I GTAHRE R st SRR e fcast one
pdaasieorouns-dhat (gf&@%&’%d 40 acpasitivelysharged grauptuRdebnverted to a

physiological conditions and can be used according to the invention willbe
pasélineky heheirgsiergiomie sputsficaloiiologivatill emstiermembvaindsd, that said

cter Il derivati the inventi ntains bath at least gne. .

R NS g A g 8, Sofpyises o
cadbanpasitivghospargadigroshendetighysialogicatb bandipbnd. Therivative is  a

bacterioc_hlorophﬁll derivative of the invention may be derived from a

P QRACHEE QBTG RAFy IMEUH S0 RIIFOPHINR SPH, & rofvarted to a
peyhihglicarspateraldenyatve pi-harigriothiernBYhsNslwdingn imine group at

compounds in which 30 modifications have been made in the macrocyclé,
paieiceigaimdtad htbmbantirgoirh wWepRpdBAeETIBPCT/1L2005/000602

the periphery. The central Mg atom may be absent or replaced by other

metal atom such as divalent Pd, Pt, Co, Sn, Ni, Cu, Zn or Mn, or trivalent

Fe, Mn, Co, Au, Al, Gd, Er, Yb or Cr. In accordance with the present

invention, the central metal atom is preferably absent or it is Pd. 5In one

preferred embodiment, the present invention provides a
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bacteriochlorophyll derivative of the formula I, Il or lll: wherein M
represents 2H, a divalent metal atom selected from the group consisting
of Pd, Pt, Co, Sn, Ni, Cu, Zn and Mn, or a trivalent metal atom selected
from the group consisting of Fe, Mn, Co, Au, Al, Gd, Er, Yb and Cr; 25Rl,
R12 and R6 each independently is Y-R3, -NR9R'Q or -N+12.9R'9R"9.k; Y

is 0 0r.S:R2 | r COOR9: R3.is H, QH, C1-C1.2 alkyl ~
o T R e TR A e S S giaahg e Bent
devEHO, aCHIeiNRY, aGbl=N-HRIRD Ahar@E0RR FCHRAGRADIEH R Tier, these
Hal, -CH2-R9, -CH2-NR9 %(19% -%Z-NHRQR@ "0 A, -CH2-CS—|2R9,. _ .
coppes BT deneHyseith JoRoplet Yyl s Rrapk 2 (ER 2 Inpgiisularly  for
vasehiait -@!ﬁ@%ﬁ%"%& 'e%?%l@’ﬁfcﬁk%%i%ﬂig(%%%ﬁ@%%H%r non-
-C(CH3)=RR9, -CH(CH3)=N+R9R'9A , -CH(Cf13)-Hal, -CH(CH3)-0R9,

onGHICIE3PBR I CHECHIINRIR Of -G (CHYds NERSR degrragen (AMD),
-C=CR9; R5is =0, =S, =N-R9, =N FRIR'9.A, =CRIR'9, or =CR9-Hal; R7..

CRRE M AR S RGN0 E5H o A IR b LARgfion the

colRfek Gibnis2his egatbybr fipfaratilyiéeirarSatink marerkeierablyn-negative or
C1-C10 or C1-C6 alkyl, substituted by one or more functional grou

S
Er3BIRRsHYSIPUSEHR AP oHEIHTYIB HA N hitHs ©x85 Ofelise g%@?gnosnc
pﬁ%@'@&% -CONRR', -COR, COOR, -0S03R, -SO3R, -SO2R, -NHSOZ2R, -
SOZNRIC, -(CH2)n-CO-NRR', -0- (CH2),-OR, -0-(CH2),,-0-(CH2)-R,
-OPO3RR',pfeeiRirve tiPA3RAY, Winthein Rk arid Rireaahproved method for

independently is Il, hydrocarbyl or heterocyclyl and R is hydrocarbyl or .
PSRRI, eraps; G103 My SERTBY b HAFAEH £ B ARG grsists of
ustreferallyfhd 65t griscl-Gormlkyl devRsfitiéed byrRNmoEmRre funelipadg to this

groups selected from the group consisting of positively charged roulg)s,

g)y DT, which

emmegdiiuent.clhbegery groiss, tshiRsgloups Pothn di ciroenen t

cARRHVE 'ya%?r?ﬁ%%%%o“@é %ﬁdﬁ{cﬁhﬂ%ioﬁ{cﬁé%&”ﬂl“%ﬁ%cﬁ(g}% 3886nt of a Behl
ar ups%ha are convetted to negatively charged groups under
dephysiologitdlcanditiciog, follovel Gi-[o25 iyddiaadayl, preferably C1-C25
alkyl, more preferably C1-C10 or C1-C6 alkyl, containing one or more

m .
heterdatdths aREIBP 8bméie CQFBQWI:H&C%‘? DERAEIIEy Ry mbldfiescomprises

administering to an individual suffering from a tumor an effective amount of a Bchl
derivative of the invention, followed by local irradiation.

In another embodiment, the method for treatment by PDT comprises
administering to an individual suffering from age-related macular degeneration an
effective amount of a Behl derivative of the invention, followed by local rradiation.

In a further embodiment, the present invention provides a method for
preventing or reducing in-stent restenosis comprising administering to an individual
suffering from a cardiovascular disease that underwent coronary anglography an
effective amount of a Bchl derivative of the invention, followed by local irradiation.

The invention still further provides an improved method for diagnosis of
tumors using a photosensitizer, wherein the improvement consists of using as a
photosensitizer a Bchl derivative of the invention. According to this embodiment,
the invention relates to a method for diagnosis of tumors which comprises

administering to an individual suspected of having a tumor an effective amount of a

6
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C1-C25 hydrocarbyl, preferably C1-C25 alkyl, more preferably C1-C10 or
C1-C6 alkyl, containing one or more heteroatoms and/or one or more
carbocyclic or heterocyclic moieties and substituted by one or more
functional groups as defined in (c) and (d) above; W()
20051120573PCT/1L2005/000602 (g) C1-C.25 hydrocarbyl,

ferably Cl- | e pr I - Cl- ey, . .
N TR el A G I bicnd S perturbation with
elmonosagabdtidedanioligofaticharide vorvelpalydacondrdmoshort (thga X-rays),
residue of an aming acid, a [)J:eptid , a ptrontein,‘a _nosza)cchar_idg.,{ an 5 4]
s ht et OA BB LAGCHaRIRY TOr Ry el He e FACEHpn, and long
(e‘?@.,iol%ﬁiﬁﬁ%d‘ﬁ’l@ﬁ@y&'aﬁﬁi@ﬂ}j R6 sahdndepentenihy 19y B&Rfa1¥dethagnetic

metal, an anunonium group or an organic cation; A-is a physiologically
regoveptableganion; 10m is 0 or 1; and pharmaceutically acceptable salts

and ical isomers thereof: rovided that, when in formula | R2 and;;.

3 orC Bt o o e P B R Mg i
ofUriiTes psavideginat dompactiasiobhlasephydhdervaties, obfgrputa biibassensitizer,

111 has at least one positively charged group and/or at 15 least one basic

WhHFEEH (s ISBEIERER ©PAISINSly BRAY 8 PRI IREEChRyBIdib Giedr ative of
th%oﬂﬁjgﬂﬁ%. Afc%gcﬁgg%% hereinyKdsimphysinlogically 35GeRipRIg ARioRkthod for
suc oride, bromide

asc , lodide, perchlorate, -sulfate, phosphate or an _
sterganiganiofi bidogsacptatyydenzaatdloadrytatecbitrammpastategdding to said

malonate, mandelate, mesylate, oxalate, 20 propionate, succinate,. . .
OIS, RF e ReE NS S oA LGSO rEIEROE oo ShRrChRgtge Of the
inQEigdh, follhedeny 16ddPrRRydrocarbyl”, as defined for R2, Rg, R9, R'9,

and R"9, represents a straight or branched, saturated or unsaturated,

acyclic or cyclic, including aromatic, hydrocarbyl radical of 1-25 carbon
B&é;‘%’

@BR/TQQN Tﬁ%ﬁ@ Bf@ﬁdbly of 1 to 6, carbon atoms.
In ongpreigrrad areRRdIMENs Y Cd-S/epydiorabyhiaR %ﬁ@m%mc;escription

branched C1-C28 alkyl radical, preferably C1-C10, and more preferably
ofthe datkyhgs. pyrmdibid, abyindqrtopyd, isopeogy(Thetyl{udoistemtification is found

._tert-butyl, tyl, and hexyl. In another e diment,.the alkyl group, ha .

PGPSO L SERUEHS 0 P L o i g amples

anC20HA1A apehtie ikes TR R1 is -OR8, then WO
2005/120573PCTAL20051000602 Rs may also be the geranylgeranyl

(2,6-ditgetHy 15p08vo cihgicAyNIEpesHRyl @mssion spectium O compound 5 in
mgtgiélﬁt&t'ramethyl-hexadec-14-en-16-y1) radical, alkenyl groups that are

present at the position 173 of a natural chlorophyll or bacteriochlorophyll

compdiigd2 depictss the absorption spectra of compound 3 in phosphate-buffered

saline (PBS) with increasing concentrations of human serum albumin (HSA).
(hex=520nm).

Figs. 3A-3C are graphs showing the phototoxicity of compounds §, 7, 9, and
11 on H5V endothelial cells. Fig. 3A: phototoxicity after 90 min incubation of the
cells with increasing concentrations of compounds 5 and 11. Fig 3B: phototoxicity
after 2-hour incubation with increasing concentrations of compounds 5, 7 and 9. Fig
3C: phototoxicity after 1-10 min incubation with compound 3 (50 uM). Cells were
incubated in the dark with the indicated concentrations of the compounds, washed

and illuminated for 10 min (open shapes in Figs. 3A-B, closed shape i Fig. 3C) or
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In another embodiment, the C1-G25 hydrocarbyl is a straight or branched

Cr 5 C25 alkenyl or alkynyl radical, preferably of 2-6 carbon atoms, e.g.

vinyl, prop-2-enl-yl, but-3-en-1-yl, pent-4-en-I-yl, hex-5-en-1-yl, ethynyl,
propargyl, and the like.  In yet another embodiment, the C1-C25
hydreeavinydsis a C3-C25 monocyclic or polycyclic cycloalkyl, praferaslymosso?
C3-C14, more preferably C3-C7 cycloallcyl, such as cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. 10In a further
erhbpditperthdhe et - CaRiby dsaeyby o lig,pr polycygic @Vl s
a;{?;g;? , preferably a Qq.?gm morﬁ?efg%%g]glg -él%%rﬁ%gucﬁﬁésgj 7 Triplicate

[) PRHIRAS IV EEF 5928 RA S ARA Fe RS EaAviR Gupsitaerissirersothmy |
In still a fughesembaginanivile dd ih28 Ay diosathy @?gﬁ.gggggggﬁgm rats

wherein the awl radical is preferably'a C6-C18, more prefe
alioUhch aBoxanmiopmpeub Shyntrigieus ofevoretaietlyibéfzy| a/kg), blood
PReABIBY were A S ENRE RISl P SRTH 05V BHC f@oé)ty%ége%rsq#%%gd 1,26,

monocyclic or polycyclic compound containirig bnly carboh atoms
rikG (B 2fi5e BiesteyciadBieuessaydseessissiatedpearawynioaltordes. Bach time

dgﬁﬁgt}@}g%t%‘%}g E%Pﬁ%é-%@l%?enyl' or aromatic, i.e. an aryl

as defined above. 20The term "alicoxy” as’used herein refers to a group

(C1-C23)igikeyF-SBhelren Wodostaitiphiohsatrfiortiab dueVisampie Foks were
alkox: tli tho RrORGXY, iISOPLAPOXY,.bu , Isobutoxy, L
tq%?%ﬁ%%?&r%yy@ﬁgkc%, -%rC%agl-éTlr-SO@ %Hg?;?-é%ﬂ%s, compepad 5 iv.
?ment@m(@ Bhnegidagh, axd duytcasense I(éthﬂmgnrqfedéﬁdgaﬁtﬁé%ﬁicated organs and
- 1-0-, wherein C6-C18 aryl is as, defined above, for 25

eﬁ%r%g%% erﬁo%/&%ar%n rﬁ{;%%rfﬁgﬁfﬁq'%’e@@rﬂhww'déf‘a'heterocyclic
moiety IGgShaidss i amaltionnghgis SohigaBUSRHICHBAMERBT i mice
r ed from a monq: or poly-cyclic heteroaromatic ring containing
ﬁ%%%%n%% %?8}%5%8&% e%qu%amgtﬁéfgm EemaeHAg f 62 lamale nude
i i 3P Mler (50
()¢ thiazolyl, pyridyl, quipolinyl, pyrimidinyl, 1,3,4-triazinyl, '
f&%,‘é&n;%itﬁ |,%ﬁi%&#&%@ﬂfﬂﬁ%uﬁﬁmm%mﬂm a PDT-treated

immitiazioft @xya]0yrdyil4 Pe D anacaz otvl, RANZHNSERM AR PRNZXARP Whe of dark
Any."c rbocyr(:llc", "aryl" or "heteroaryl" may be substituted by one or more

b AT Hﬂ%ﬁéd&‘i% EPenohillreinasd) IryPritrdasr, 8/, L Gig. 6C:
M&p@_s_a_&e_mﬁ&%—&h@ﬁ?&@&%ﬁi@@ﬁﬁ%&%@%ﬁﬁ%‘% avolume .

-(CH2),-CO-NRR.. It is to be understood that whena polycy

RABTBEY-Raehiplutiem nd tamimetedbewtdd b daviad Badd @ny of the

carbocyelicARRYOFNBeLasvRiE ility b NAsdl éxrﬁtg [Qup_ as

used hF%in deno_tés a cation dgﬁ%b%r%%%%o%ﬁamm ?r%%g%‘? i3 08t afts
%‘?ﬁ.?‘ﬁ Gi3E e eonparnd N Mioa beatiog Gérigliattacxerm prafonfairiiiy were

DEOuRL: hesej -but is;notlinited to, a )
e AR Ay, X BT I b R M RER 15 min
DHINKeb Jotersiouef SENWikm) (BrffidicatmenC graig)- DB RGRIes). Control

SR RN ENRHILHRE RO e s Gren B Riand ¥ each
mde%e_ndentzliy is H, h;drocar f%fgééé%@ﬁ%gﬁ%ﬁ%f:g %ﬁﬁﬁ diamonds),
light control (n=2, triangles). * probability of tumor volume <2 ml.

Figs. 8A-8D are graphs showing the phototoxicity of a negatively charged

bacteriochlorophyll derivative (see Example 22) and compound 5 on Gram-positive
and Gram-negative bacteria. Gram-positive (St. albus, Figs. 8A, 8B) and Gram-
negative (E. coli, Figs. 8C, 8D) bacteria were incubated for 1 hour with the

indicated concentrations of the negatively charged bacteriochlorophyil derivative

8
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15 herein, phenyl or benzyl, or heterocyclyl, or in the ammonium group

one of R, R" and R" may be OH, or two of R, R"and R" in the ammonium

group or R and R' in the hydrazinium, ammoniumoxy, iminium, amidinium

or guanidinium groups, together with the N atom to which they are
Weartedfim a 3-7 membered saturated ring, optionally coR¢ifirgosiaec6oz

or more heteroatoms selected from the group 20 consisting of 0, S or N

and optionally further substituted at the additional N atom, or said cation is
deibéed AOBTY 600MIR DthaRtai BINBipASE, BDIe N @ilimaiinRd for 15 min with
heteroaromatic ring. In one more preferred embodiment, the

BacBNYERoroBRG Pk HY Ho REn SSATRIAO MR CEIORD EPINERG mifipticate

DtlRRIREb NREERIE SRR RIRnR refrcanstRivineepanaentluis shewn.
optionally substituted hydrocarbyl or heterocyclyl, as defined herein, or
one of Higin WE@M%%WW%M i iew P hidy isempounds 28,

39°99036/ AANBNiIEp MAFERN BYEIMALBR ISR R CHErRE Fhnal cell
é‘f’e’r_ﬁéry ammonium, wherein only one of R, R' or R" is H; or a quaternar

sirpiErIA( RéHeleleresinlbr R Tats Rvescamigpstiohanytubstnbteen of the test
I lgr i re) ne of R, R’

Cp)érﬁg{Ri IS g&%ﬁgﬁ%@%ﬁ%&%&w%mﬁﬁ%ﬁ%r ferably, the

ammonium group is a quaternary ammonium group wherein R, R' and R"

DERAIER DAY RIETION O THEINVENTION | hexy. As

mentiofgg HRLRINERIYALHHI RIS TR WeWbEeAY-B8ABERE Pl iRntors

molecule or it may be found within an alkyl chain in the molecule. 5 In the

fhieznTininal RNRs oER FogkadiciRinARb iy sadiniifiue water-soluble anionic
=NR)- R'R™ - g i y
e O Lo e o
of seviolalthelidemoeschisel forlanens:.7ghembciotaatproseder ngiagsafts, normal
é’a%gﬂgd &%E%”-&é%%@ of S&‘i&ﬁ%&i%‘%&é‘@ﬁ&ﬁée ﬂhﬁr%ﬁi-‘ss%eiber et
an 'pan % &Rt 1oRERES & yl'such as met y,e%hyl, p’ropy,’oufy,
He)3002; Grotzectahy2@idnidsiciF @R, 200BinkokdmsCrd) all (RPOB; Mazor et
ro 53,%,%&%%' 3Y,63 h iade n %&%ﬁtb .Heoah dro arkiyl, ﬁ{efer b‘I:yi1 I

%’1-%80 alkyl, or%é?érocyrjﬁl or R'Shd og%t e’rlvﬂ%&eﬁﬁe atom IS WHIGR &
tiveyia e dpeckibdyfpinicded: Anmprobabbr csatlickited finghapdaiingdhetedynamic
alc%ll(r)l 1}ja’mot'her preferred embodiment, the bacteriochlorophyll derivative

~contains a cyclic ammonium group of the formula -N+(RR'R"), whereintwo _ . =

of R, RVahdiR' dfigethexitistiedBchl deivitnesamd eridmbe toaigaberatadd for a
ing defined hereinbelow. As defined herein, "a 3-7 membered saturated .

U T Mt e e

tethaterataldn e0relayebaia M0IPMBIRNtherdydrsee hamhagikeinge seemed to

,pérrolidine, piperidine, pjperazine or azepine, or it mag contain a further

indieatsatbat Bhtedmasin o1l o therdumonsninhabiven $RutdobsHvRsiont to

iﬂg@d‘é‘ r@etfd}hcaiet@ iiher Dipsarlae iieﬂ_m%@%zﬁmieaﬂfwﬁ&ﬁt?%@%nm
alkyl, e.g. CI-Co alkyl, that may be substjtuted by halo, OH or amino. 25
ghﬁ‘gréa@hé?%dhwﬁlg@ﬁﬁmﬁeﬂ thdtugedehrialueslls and,
PRYRcAIIRIUR, RRRAGTPRSIQZRHER BRI RIes ARRR IR o ther
and azepinium. As defined herein "a cation derived from a N-containin

vastalamtspraierd dldstassendies siahish gesris rfetenidentifistt msaFoghdyicdense
d&gﬂiﬂ%&*&%ﬂ@@é m@%&%&m—m&%ye&cﬁem&m&%m&e, coated

containing 07 S or additional N atoms. )™
PEe0FizostonaE 1 proyeesaeb 06vrEs e (S ivonanhidh ahe 386n fhinea and

SHESNFASIOALSORIIN 1 5051 0P AR AR LB BTG PHLIDG O P

ny, can be partially Saturated. Examp heteroaro

etatiordpit)u deepsndadhicital ighivazetjorm(achigidinihy dtaitedothesh of membrane-

pyridinium, pyrtmidiniutn, quinolinium, isoquinolinium, 1,2,4-triazinium,

1,3,5- 5 triazinium and purinium.  The at least one positively charged

group may also be an onium group not co‘?1taining nitrogen such as but not

limited to, phosphonium [-P+(RR'R")], arsonium [-Ast(RR'R")1, oxonium

[-04(RR"], srdfonium [--,S+(RR")], selenonium [-Se+(RR")], telluronium

[-Tek(RR"], stibonium [-Sb+(RR'R")], or bismuthonium
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10 [-Br(RR'R").] group, wherein each of R, R' and R", independently, is H,

hydrocarbyl or heterocyclyl, preferably CI-Cs alkyl such as methyl, ethyl,

propyl, butyl, pentyl or hexyl, or aryl, preferably, phenyl. Examples of

phosphonium groups of the ft:4iula -P+(RR'R") include groups wherein R,

R"and R" each is methyl, ethyl, propyl, butyl or phenyl, or R is 15 methyl,
bOlétﬂyﬂ%%Wimyﬁ&fﬁg@Pm Cans: FRl YorReandn oBEANE xalipRes Geins, and

S T P RN SR Bl cs

(Ttsutfomiveh Qrolipe tf Erelliforciid - SHURR Jrinoldiogrowpsvipeislin i amd pointed
R' each is methyl, ethyl, propyl, butyl, phenyl, benzyl, phenethyl, or a

U AL S 20 R T R G5 e tumor

endARVRTR 10 @ PesHiualyGharapH GHRUPHIRESH PRyRISlagical QoNdiloNsaiSinoma,

at least theoretically, any basic group that will generate under

moppgdiblsgrisceahdiionahsosilvers sargetngdroupeasvefihean s @in 2002). The

. th e physiological conditi s.used herein, do ngt refer
e B D R SO R R R AR v
for hear2hdexgmples of such N-containing basic groups include, without

being limited to, any amino group that will generate an ammanium group,
anyﬂ%i@f@ﬁ@aﬁ RACIIPGeHdRAES ARt imi RRARG RS ChntP hy dPas R selgsophyll
derthalivdl Ganaiaitue hYSIaZiniL B YRR BY ABUROPHE AR ARAE Willst one basic

generate an ammoniumoxy group, any ‘amidine group that will generate
grogpn athiiniturcgrowpicahytquanigivestivey charged group under physiological

05/120573PCT/11,2005/000602 gr that will generate a guanidinium, .
oL ARl erl. BT SRR LI SBE RSB bt CoRtain
funifi@saapto gHeups. thatl husriiribactedochigonhytederdyative oftie when the

invention may contain at least one basic g(og that is converted to a

ba%@éftﬁlﬂ@f@ﬁ?@hé?gi&@%@% Bﬁ?@hﬁi@‘@i’éﬁ gsafvhmbiﬁ%smaéécim Rne basic
s T R R R R AP e kR o

is nGtlaf 26 alkytrmgratgefitianiyp £arQ 30 of (66 Bcatkidcbidnetérgityalyleoule.
two.of R, R' and R! together with the N atom fqQrm.a 3-7 membered } .
B FIBOUBRETG T A PR i AR B athe 1 fpvention

conftditiehpubsituiad poie RdditionalNialont P Me- OSSR is Ration derived

N-containing heteroaromatic radical. —~ The 3-7 membered saturated ring
frommayNoe QHBIE BiEdlidine, piperidine, morpholine, thionctorpholine,

azepine qr piperazi onall stit at the additiopal tom b .

e SR h 28R B 5 o
catipcdetainth§ bieterdbramatinirad pahmayidie pyraaohds iidesbtyl, an ammonium

oxazolyl, thiazolyl, pyridyl, quinolinyl, isoquinolinyl, pyrimidyl, . ,
-N'{BR{Ryi in%)fﬂ{@?ﬁ&%&iny@ﬁ%ﬁn%ﬁﬁ R™ Nls dafmsgHEnmoR16mdy (RR')-,
. i ti -a-metal-prefera Ikali ; _ -
e Seot 2 N UL € B ar o Bhoaoid oofch aciggium (RN
C(-déRed MBRRIR oy "eroafipnvdeniead RonRa MsbnRiiningehromapasdently is H,

efined herein, "a negatively char roup" i an.anion derived from an

by R RO U EBL Rt (BB, T ba A QES) BatoibeN atom to
whiGQBbyanet peepeanRe {R082) rad bbeasidis s iBabiS RANYBI e Rining

a negatively charged group under physiological conditions" include the

onecfnBIYIR RoouIdvIs s ety cthac oMy, sonswiéngse813) &nar N, and

nig, (= ' [ I | derjvati i

op B R S A R e e
posapplisachdrgrelvith toatiporategrbypefesgnbe inriterdtisetyigs i fllyup within a

disclgsed herein. s defipned herein, R7, Rs, R9 and R'9 each )
hydﬁﬂféﬁé}ﬁh@%ﬁmg@s@@&z AN JHRSEA DY R SERERLRY EoRuEHY ehthe N is

or more heteroatorns, carbocyclic or heterocyclic moieties. For example,

the C1-C25 hydrocarbyl may be a straighor branched C1-C25 alkyl or

C2-C25 alkenyl that may be interrupted by one or more heteroatoms

selected from 0, S and/or N, and/or may be interrupted and/or substituted

by one or more carbocyclic e.g. C3-C7-cycloalkyl or C6-C14-aryl, or
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5heterocyclic moieties as defined above. As defined herein, the

C1-C25 hydrocarbyl defined for R7, R8, R9 and R'9 may optionally be

substituted by one or more functional groups selected from halogen, nitro,

oxo, OR, SR, epoxy, epithio, aziridine, -CONRR’, -COR, COOR, -0S03R, -
R, - R, -NHSO2R, - SO2NRR' -NRR', =N-OR, =N- '
w%%@ﬁ%?% R'- 10 NR-NRR', -(R)N-C(=NR)-NRR!, >c:N’;eg,%@”“‘zo05’00"602

-(CH2)n-NR-COR/, -(CH2)nCO-NRR', -0-(CH2)n-OR,

-0-(CH2)"-0-(CH2)"-R, -PRR’, -OPO3RR,.-PO2HR, - PO3RR'; one .or more _
Pﬁ‘&é&ﬁ y%%g%?&@.%ﬁsglgﬁ% 18 OB AE 6eeY one e g iareed
orB2 thay P02 baadc A3 Risand] dr@ne l-veieResiivelyohaigRe OraaRsal, as

sych as-Pt{(RR'R"), -As ‘(RR'R"), -O (RR"), -S+(RR'), - 15 SeF(RR)),
depoedBEFsEicE RR'R™), -Bi+(RR'R"), 0<-N+(RR')-, >C=1\1(RR"), -

1\r(RigaRoal e HRMNrNA (BIYE dinaéR) NHe (3R DetiizdphyIC (B MMt ontains an

(RR'R"), -SO2N'(RR'R"), or a N-kﬁgroarprp’atic cation such as pyrazolium, .,
RSBt siithe, feresturhy S5k obn Préhntarh gfrfnidiniard R
iy EGAIRY Y 13- HiaAIDIY PR GREhBIYT O] U, WIS ISR SHASpREFEMEBET: .

fr(;e)%él to 6, R%TIF'%" eih%n‘d R" Zo%a%}h indgwe’né;@r?ﬁ is'H, hydrocarbyl ogr’a 0 oF
Cirdrer 8431961 KGISTOFFEIN. andite” rOLGBIR i HRAGEAGH BOACHECpe 2
sEEHAHAF BEAINNLA BrodPemaias FAURICGTING 2aHanally RONARING e 11, 4

one or more heteroatoms selected from the group consisting of 0, S or N
LA SO IOY tBRTUEY teheedy @ﬂmetmd@ﬁisna’watﬁfﬁ.wﬁé Ci-cgBaternary
AR MARIOR I BRI B 4 #HARGREARP UGG an

ch as glycoSyl, or of an

25 residue of a mono-, oligo- or polysaccharide su

cafririoacid, pepide Wity drosadibmrrisrrlyailih Shich Prefprably, the
oSO e D TR AP VIR o

inghegesReniliyan i€ Hallhd. groups hydroxy and mercapto are represented,
' res“ﬁﬁ“&?%%“ﬁﬂ%&@ﬁ!ﬁb@%ﬁ%ﬂ%@h@ eelg%ee:{%%é’}ﬂgr%‘é f'%%@rﬁ%aﬁvetc ntains
represented. 30 In the group - the phosphino grotipis reprasented

a wyeic RmntbR W ereqo 5 $e5HERGH/1MP RB/FI0E02irreikt twothé BrdRipand

sCOR, when Riis H, the formylgroup -C O of an aldehyde is,represented,
RWh%eg\é/:v eh K'is o éer h%gr?llt-!l, élgllsgtr?g?e%ll u%e&@ gl?%ﬁ%’r%eguc Sop{lonaliy

caikyisiahorfirdng hryizesbanysdrotps fimihhgmopC@O5Rstingesf RjSnatd N

H. this is a carboyylic.acid ester group, such,as the .alkoxycarbonyl and
o N UGN e U PSRRI PO B dined

heAROAR: - SESRpRO2BE -SGROBREY -RaAHRiand fPOFRRIwheR RugindRium,

are other than H. . .In.one preferred embodiment, R1 in the compound.of
YR PGy RR B GORGUARRDY oMRCRL PLMFETS of R REp I,
azvhignedn 18 thelld -05 alkyl substituted by a positively charged end
functjonal group, more_ preferaply, a group 10 -N4RR'R", most preferably, .
e RO g BB AU R ERIT e YRy 8 BBFeation
cdnififey bRithedasidderaian MIRE:ARIEL MARMISRIVAPIRIR it B8 mono-
preferred embodiment, RI at position 173 is -OR8, wherein R8 is the
Of PORTE Bia AR AcHA JREY R e e il Sy b RS difienat Nerfgans, as

ddBrRaniee:Rlatyspsine or an alkyl, e.g. methyl, ester 15 thereof, or a peptide
containing such amino acid or derivative thereof, said hydroxylated amino

acid 8k g&itvaneshon sadodipem ddp e bisimiedierarby E doiwitbn of the
intheRehLesrvalive %ﬁﬂﬁﬂ%@&%@&@&%ﬁ%@&%ﬁ@%@m{ﬁ&a to, a

acid derivatives -and pepti are -L-serine methyl ester, L-tyrosine R
phogthonaster [aRdBER Sekinassaiynedidss ZBR #iotherogasfared[-O (RR7)],
sﬂl‘amﬁir'ﬂﬁgf gﬂ@’ﬁf%ﬁ’eﬂﬂﬁ%%@e‘*@ Ld&ﬁlgomm%f’g{ﬁ’)]b stibonium

containing a free amino group such as arginine and lysine, or a pgptide
[-SoHBIRIRG Yhern bosrantbtiojraslBHERBARYS bewnig, arbiersiactdobr ofdbsiBid,and

linked to the -CO at position 133 and/or 173 of the Bchl molecule through

an amide bond. In these compounds, theiN atom of the -NR9R'9 group

derives from the free amino 25 group of the amino acid.  In a further

embodiment, the C] -C25 hydrocarbyl group may be substituted by an

amino acid residue and, if the terminal amino group of the amino acid is

free, the amino acid residue may be the source of the positively charged
aroitin 1inder nhyveinloaical conditinone \WO




10

15

20

25

30

As used herein, the term "cationic derivative of bacteriochlorophyll "
means 5 a bacteriochlorophyll containing one or more positively charged
groups and/or one or more basic groups that are converted to positively
charged groups under physiological conditions. The bacteriochlorophyll

molecule may also have neutral groups and/or one or more negativel

A& G¥8tps and/or one or more acidic groups that are co‘FR?E(ﬂé %6“0‘}6“2

negatively charged groups under physiological 10 conditions. The overall

charge of the bacteriochlorophyll molecule is not important. ~ In a more

R etandependeatiment], thedvacieridcbidiOpiegl detivatipe ithé prdodmnents, R,

igventipn is a rhodohacteri orin,of the f uladl: 15 20 .wherein ()
B s ot ot ATt S oot opo n-butyl,

terisisyi geot Rdy P pdnoy] S i@ uaiZargingt odp, prefdratdientraeth| atamaralkyl
selected f%(!)?m Eﬁ%"%f%‘? ;)gﬂsis ing of Fe, Mn, Co, Au, Al, Gd, Er, Yb and
EPURYORY RIS endently is Y-R8, -NROR'O, or

-N4AR9IR' R, ofififodifaent, Rd incHRARIOpRGH ASaltive of the invention
-CHH-CH2-NR9R'9, -CH=--CH-Cé}12-.N+R9R'9 "OA , -CQ, '_CY': R9,
ORI B feast 00  PISHRETOM B BS SOpvErigd toct pagigively charged group
%@W‘Eﬁ@?@é@éffé%ﬁ%@?s%@%?@(%%ﬁigf@éwﬁwHa|,
-C(CHR) =R BB A= RORAero {pa@)aﬁaﬁo-?& 38R %ormula —
-CH(CH3)-SR9, -CH(CH3)-NR9R'9, -01(CH3)- N FRO9R'9 R"9A , or

NERR s pvchargineacined Brapk ' dadepsiifepiiias ik redmegryl or hgsgrocyclyl.
e CRPRW I Q6RHY broup (Rlay 5E 2 3R BURUP SHILIBt DARPSHY of R and
more functional groups

R’ 1s H, or a tertiary amino wherein none of R and R’ is H, or it is a cyclic amino
wherein R and R’ together with the N atom form a 3-7 membered saturated ring,
optionally containing a further heteroatom selected from the group consisting of O,
S and N atom, and oﬁtionally further substituted at the additional N atom, as defined
hereinafter. It is to be understood that the basic amino group may be an end group, a
group within a hydrocarbyl chain of the molecule or part of a N-containing 3-7
membered saturated ring such as aziridine, pyrrolidine, piperidine, .piperazine,
mosrphoeline, thiomorpholine, azepine, and the like. |

Further basic groups that are converted to a positively charged group under
physioiogical conditions and can be used according to the invention will be defined
hereinafier in the specification.

In stil another embodiment, the bacteriochlorophyll derivative of the
mvention contains both at least one positively charged group and at least one basic
group that is converted to a positively charged group under physiclogical
conditions. |

. The bacteriochlorophyll dertvative of the invention may be derived from a
natural bacteriochlorophyil such as bacteriochiorophyll a or b, or from a synthetic
pon-natural derivative of bacteriochlorophyll, including compounds in which

modifications have been made in the macrocycie, the central metal atom and/or in

12



selected from the group consisting of halogen, nitro, oxo, OR, SR, epoxy,
epithio, - CONRR', -COR, COOR, -0S03R, -SO3R, -SO2R, -NHSO2R, -
SO2NRR', =N-OR, 10 -(CH2)n-CO-NRR’, -0-(CH2)11-0-(CH2)n-R,
-OPO3RR', -PO2HR, and -PO3RR’, wherein R and R' each independently is

| or heterocyclyl and R" is hydrocarbyl or hetergcyclyl;
%?%‘%@%%{%drocarbyl substituted by one or more functiona?ﬁ%é%%%ﬂm%m
selected from the group consisting of positively charged groups,

egatively charged 15 groups, basic groups that are converted to
R %Wa@%a %%&Mw@w%a A ifRRiac ek Py ather metal atom

aiiebiRs HIGhRIA PANYE!ed, [ 0RMR!Y/ENG 8 WOHRRINES e, Mn, Co, Ay, Al
E{gsmlo ical conditions; e) C1-C25 hydrocarbyl containing one or _
rEhelbr Bafomi asamsiance arithche sarisd jancion tre ookl metal atom is

prefetiag, 206Latgridpgcarbyl containing one or more heteroatoms
and/or one or more carbocyclic or heterocyclic moieties and substituted by

5 one orffor@fundisfraretoupabedieanbd ithec) Rrasqe) abovaiition (grovides a2
EabiES MR osHARL SRy Rkl e g iumino acid, a peptide,
a protein, a monosaccharide, an oligosaccharide, or a polysaccharide; or
25(h) a residue of an amino acid, a peptide, a protein, a monosaccharide,
an oligosaggharide, or a polysaccharide;
cation felglyhek RIE

metal, ar ium}
jo  acceptable g?‘rionf M4

physiologit

15 epithio, aziridine, -CONRR’, LCORM,
R

AN

-OR, =N-NRR', -C(zNR)-
R -(R)N-C(=NR)-NRR', -

; @atively charged group such as

-+ -COQ, COS, -S03 ; -0503, -P032, ~OF§)3R ,-PO2H and--PO3R-;a -- - -
positively charged 15 uch as -P+(RR'R"), -As+(RR'R"), -OH (RR"),
-S1-(RR'), -SeF(RR), - Te(RR), -SNCY?(RR'R"), 0<-N(RR")-, >C=Nf(RR"),

20 -N(RR'R"), - (R)N-W(RR'R"), -(R)N-C(=NR)-NRR'R", -C(=NR)-1\r(RR'R"),
and aghgtgroaromatic cation such as pyrazolium, imidazolium,
oxazolium, thiazolium, pyridinium, quinolinium, isoquinolinium,

pyrimhdiEpRRssangs 2Xtig-dinalent meal atom selected from the group consisting of
Pd, Pt, Co, Sn, Ni, Cu, Zn and Mn, or a trivalent metal atom selected from the
group consisting of Fe, Mu, Co, Au, Al, Gd, Er, Yb and Cr;
25 'Ry, R’; and R each independently is Y-Rg, -NRoR’s or -N'RgR75R’ A™
YisOorS;
R is H, OH or COORG;
Rs is H, OH, C;-C;2 alkyl or C,-C,, alkoxy;
Rs is ~CH=CRgR', ~CH=CRoHal, ~CH=CH-CH,-NRsR’, ~CH=CH-CH,-
30 N'RsR’R”5 A, -CHO, -CH=NRy, -CH=N'RgR’s A, ~CH,-ORy, ~CH,-SRs, -CH,-

13
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20

25

20 triazinium and purinium; wherein n is an integer from 1 to 6, R, R" and
R" each independently is H, hydrocarbyl or heterocyclyl, or two of R, R’
and R" together with the N atom to which they are attached form a 3-7
membered saturated ring, optionally containing one or more heteroatoms
selected from the group consisting of 0, S or N and optionally further

HakyfstiRe afHe- MdtiRina(fiatbhRa? 4l 514 25CHs-fydrBearbyiimeyi,Hal, -
ifute , Ok itse Si f,a menRe-, o}i s -
O e e CRSIE RS TOIT CRIR ok A -

CORSRAtJE (GER PIORRIR. ), -C (U prelergdembydipentsRile-BEMIdVatVR R A |
of the invention is a rhodobacteriochlorin of the formula 1, wherein M is 2H

-CRPds Riak -oRE (ritdrsi Boreidi€ates kg, prefdfably mdtnlira tsH(CHy)-

N+R% 33 I}J‘[sopt@;@ﬁgR'Q, or -NR9- WO .
2005/120573PCT/11.2005/000602 CH2-CH(OH)-CH20H; Rs is -NR9R'9

or -MR & CGHICHIOHPERZOM, RISt or LB Rlcyl antRiHIsIC1-C28
hydrocagbyl supstituted, by at least one positively charged group and/or at
RS Rt coed B

least 6Gne’b Ve dditively charged group
undegphysielogical conditions. 5In more preferred embodiments, in the
above compounds R9 is H and R'g is C1-C25 allcyl, preferably C1-C10,
mor@%ref@rﬁa@yﬁ hrdrecarpylsubstituted by at least one positively charged

groypy-1X1IR'Ry. a IG-greup - ' opyi )
tefEUptsa by o ) e B R Bt G or
C,-Creslkiy|sopsanaityl Snbstiteited impNRIRG tmdadteroupsigesechdsipyidi group
or 10 R and R' together with th m form a 6:membegred ring further
COTSE RN 0@6%%%%@%@ isSHBPE R ‘ncyﬁﬁﬁaﬁonéggﬁa COOR,
-OURiRIeGSRbQIMENt. E RISTENT IRVSIRIRPIOVIIRST. -(CT1,),-CO-NRR’, -O-
bacteriochlorophyll derivative of formula 11, wherein M is 2H of Pd; R'2 is

(CHeR (hereil Ra:is-O-E s hikyR prefBradhRmeth(); 1’4.isnd 0BAR R, iwherein R
and%\: %@Qﬁ%ﬁe&&é@%ﬁs%&@%%%%dog%@té?&%wpa%ocp ﬂsxiri]sgho}}c(:h@carbyl
or hdtekgCH2Y1:N(R")-(CH2)"-NRR"; (CH-N112 (iii) -NH- 20(CH2)-NH2 (iv) / \X
' an&ﬁS %QCIQS E'})\z,\cll?gégzi%yi, preferably C;-Cys alkyl, more preferably C-Cyg or

C,-Cy alkyl, substituted by one or more functional groups selected from the group
consisting of positively charged groups, negatively charged groups, basic groups
that are converted to positively charged groups under physiological conditions, and
acidic groups that are converted to negatively charged groups under physiological
conditions;

(e) C4-Cys hydrocarbyl, preferably C;-Cys alkyl, more preferably Ci-Cyg or
C-Ce alkyl, containing one or more heteroatoms and/or one or more carbocyclic or
heterocyclic moieties;

(f) C;-Cys hydrocarbyl, preferably C;-C,5 alkyl, more preferably C;-Cyq or
C,-Cs alkyl, containing one or more heteroatoms and/or one or more carbocyclic or

heterocyclic moieties and substituted by one or more functional groups as defined in

(c) and (d) above;

14



10

15

20

25

30

Xis 0, S or NR; 30R, R and R" each independently is H or C1-C6 allcyl;
WO 20051120573PC1111,2005/000602 n is an integer from 1 to 10,
preferably 2 to 6; and m is an integer from 1 to 6, preferably 1 to 3.
Examples of such bacteriochlorophyll derivatives are represented by the

wg%g%}i%%%gnated compounds 12 and 24-32. 5In another pﬁ%ﬁi&ﬁ%moosuz

embodiment, the present invention provides a bacteriochlorop
derivative of formula Il, wherein M is 2H or Pd; R'2 is -Oltz wherein R8 is
C1-C6 ancyl, preferably methyl; R4 is -COCH3; and R1 and R6 are both

the sthe (NHER Sytenshy b dnpkaebbo o Exatlipibsrapuprrferably Ci-Cyo or
clbé%t%ﬁ'%ﬁb'%%@%k&?r' t%és?&ﬁer%%??Bﬁﬁn@yé&%,hsrﬁ%ﬁaéjgg gotein, a
nds 10 odimen

compo 4-11 and 33-45.  In a further preferred em , the

mppeserthintidation PigorssshandeterotRsspRsMaaley #tive of formula H,
Horein M e oy ! C6 2l B
prerdy et 1 P o R A S Bl Mg o

preferably met ' H H)-CH20H and
oligesarahantidR 'orgropql s Gidfinigd:above. Examples of such 15

bacteyiochlorophyll dekjyatiyes are r ented b reindesjgnatgd
comg u%g 4?% g% @g 5%:40?1%%9%% rﬁllr? yﬁ%ﬁot &r g{re%e%rgéﬁd t§6 cach
indepbodimidnistieResent invention provides a bacteriochlorophyll
derivative-of formula IL wherei is 2H or Pd; R'2.1s - Wwherein R8 is
O Al et R S Pl R e R 5o
CH(@HjsGhiB@bglcRilisamcdfitiRia gnontp as defined above. Examples of

such bgc@rioihlor‘?phyll derivatives are represented by the
heref-8esignet@dtompounds 46, 47, 49 51-54 56 58 73 and 74.  In yet

a furihherpretartedibmisocinbi stie preepidal éntinerpheides a

bacteriochlorophyll derivative of for I, wherein M, is 2H.or. Pd; 12'2 is

ORI R T e ey oty SR LB R oRaNRo
ani¥/oN Ry GHAL FH(OHRRNagl Rildigiaeheetpeoiriadthbgroupleensitihdopbphyll

NH-(CH2)"-OH; - -CH( -CH3; 30- NH-(CH2)-NR-(CH2)"-OH; and ,
T R R PR a&&%&%ﬁ%ﬁ P grou andor at
least one basic group that is converted to a positively charged group under
physiological conditions.

As defined herein, A” is a physiologically accepiable anion such as chloride,

bromide, iodide, perchlorate; -sulfate, phosphate or an organic anion.such as acetate, . . .

benzoate, caprylate, citrate, Iactate, malonate, mandelate, mesylate, oxalate,

- propionate, succinate, tosylate, and the like.

The temmm “halogen” refers to fluore, chloro, bromo or todo.

The term “C;—Cys hydrocarby??, as defined for Ry, Rs, Re, R’, and R’
represents a straight or brauched, saturated or unsaturated, acyclic or cyelic,
including arematic, hydrocarbyl radical of 1-25 carbon atoms, preferably of 1 to 20,
more preferably of 1 to 6, carbon atoms.

In one prefefréd embodiment, the C,—C,s hydrocarbyl is a straight or
branched C;—C,s alkyl radical, preferably- Cy—Cig, and more preferably C,—Cs alkyl,
e.g. methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, and hexyl.
In another embodiment, the alkyl group has 10 carbon atoms or more, e.g. ~CoHyy,
-CisHgy, —CigHas, —CyqHss, —CisHay, —CogHy, and the like. When Ry is ~ORg, then
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wherein R and R' each independently is H, methyl or ethyl; and n is 2 or 3.
Examples of such bacteriochlorophyll derivatives are represented by the
herein designated compounds 65-70 and 75. 5The compounds 4, 6 8 and
10 and similar compounds of the invention having a basic group can be
wB'shaseskby a method as depicted in Scheme | wherein Bphieid; »a6s/000602
(compound 2.) or Pd-Bpheid (compound 2) is reacted with
Nhydroxysuccinimide (NHS) in the presence of DCC, and the resulting

Bpheid-NHS or Pd-Bpheid-NHS is reacted with an alkylenediamine of the
Refomaplaaisaz Yo Hbe menpdgeranyle CofmpunsivbZzooradignyd apf phytyl

(z,glﬁﬂ[%&%@ﬁe&%ﬂé 8&&\@%&9&@6&9&&@8&9@1&@@%&@% ¢RBsent

e prepared Dy & method as depicted in Scheme | by reaction of a

at i@ IpoTiiemiioakypatide dblesapby berohrcipriothiorenhadhenaniyhdiide
R-Hal, e.0,, CH3L.,By- ificai , 15 di B
can et HgRiHch B o e e e

Coeatkereybbtaitieuplrediten widveblistelbifaradiassynate stvaud. feop-2-en-
btained by, elution wj , | ine%ie

RS S pRu phosphale bUIELACERIR SRR AMEIRE

the Belyleterivtinecnithdimeeintibe (5420 hyddotrabidriochicsirCaf thenocyclic
formula,ll, wherein M is Rd, R.2 is -QR rej s, Gi-C
or BAENELE eSS R ot bt such
as wrdopinRA, isytdiabetsll2 (9 Sphytiy caighepraferabty ddh@fBlalkyl, more
preferably £1-CtO alkyl, .substituted uanidino of guanidinium. group.
In ai'ﬁo?e Stre (l-:-iyn("l)gl(%?r% rL#l of t b”?(r:r%e?i%nf}ﬁffg nd'REate & gér%(ﬂ%c or
poBfciredifonml e dibil, RbeExtaiRinaClzNHy; Mtd2eopreferably a Cs—Cyq aryl, such as

-NH-(CH2)-C(=NH)-144(R)3 A: re preferably, sNH-
PhESB PR TS A T A AR AP
prefaiahiy 2, faothér Exdmpilesmnf suellcopdyaidscarbythés il akdidyl radical,
uanidinoethylamide.and 131,173-trimethylguanidiniumethylamigde herein
W R BB AP A A Ao Ve DS GHH oS Coe PV Puch
as gReiyAtivesHATHE abipln ﬂ;:bﬁspﬂemmﬂ@ 'ﬂsnﬁihﬁmq)lhémﬂiyl)
20051120573PCULL2005/00Q602 reaction of the,, - .
131/1%3’1-%\%@%%&%%&%% i ?é’u%fb‘bﬁé’iﬁ‘s%, FFEFR Y damanIgHTc or
poHesivEE® A bitdesoiadiian willy sartethydibalide: thelimslhehpreitsoesclic
embodiment, the Bch] derivative of the_ inventign is a_rhodobacteriochlorjn ,
elipesh AAEFe s BRI hsc.
cydtilicdrgfesabbomaibyl. R dnsnd @CdBnaddiibl@nd/or R6 are --NRIR'9,
wherein R9is H and 11.9 is CI-C25 hydrocarbyl, preferably Ci-C2.5 alkyl, .
mord i FEPORIETICIBSARGH REASITHEE Y & BEmBh (b graapothUrnTgigrein
C rsfesed e hodivemi Phsfvepioni B laandiRGAee glonas) thehoxy, n-
formula -NH-(CHZE- r(R)2A-, more preferably, -NH-(CH2)"-S(CH3)2+A.
DIQPRETeIPIOROH P Ho PO 1t e REolo, s X ARexQnidst, —

-o<§‘;ﬁ§§h %@pﬁmgzﬁgﬁi{@%la}la%@iméhwlfm madaide hecaiferein

esignated com is suLfonium derivative can be obtained by

refesadion GFBEhéfdd? RiBhRbiovheret SdinGetizl dfe amuriard elaue, for
exﬁﬁﬁf@?&ﬁ?&ﬁ?@ﬂ&ﬂ&?ﬁ% ent, the Bchl derivative of the invention is a 15
rhodo

obacteriochlorin of the formula I, wherein M is H or Pd, R'2 is -01(8

whetdia tasis Geewarkyi, prefdetprayidinymriets - co Chdemagoreatic” or

. »are - ' herel i ) ' - .
AR G R R L R A e el
hetghwephintoripiospiishiing grsuls threa irsraqatefosredetisdobionenboigroup

he. invention Rl 1 r the formula -2 - ;
oo S R LS T R T i) .
imidakd G 1 d@yol(ChiByoI, windsl igiswnlimtbgeyfiondinyh 103,4-triazinyl,

preferably 2, 3 or 6. Examples of such compounds are the 131,173-

dimethylphosphinoethylamide, herein dggsignated compound 18_,. and the

131,173- trimethylphosphoniumethylamide, herein designated compound

17. The phosphino 25 derivative is obtained by reaction of Bpheid-NHS

with (2- aminoethyl)dimethylphosphine and the phosphonium derivative

can be obtained by either by reaction of the phosphino derivative with
allevl halide e a methvl iodide or by reaction nf a 121 172-
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In another preferred embodiment, the Bchl derivative of the invention is a
rhodobacteriochlorin of the formula Il, wherein M is H or Pd, R'2 is -ORB
wherein R8 is C1-C6 alkyl, preferably methyl, R4 is -COCH3, and RI
and/or R6 are -NR9R'9, wherein R9 is H and R'9 is C1-C. preferably
C1-C25 alkyl, more 5 preferably C1-C10 alkyl, substituted by an arsino or

1,2 argonizmmylroli. fnta anorel préferrefuembodimbent ofithd inuefiioh, Ribialado]1,2-

S TS S e
-NHARH2) ARG EIRIB AarpiheseimBrisaa-iregar fienubieidfepefesablyr more

2, 3 or 6. An example is the 131,173-trimethylarsoniumethylamide, herein

radiga§essigh a6 Bodnd §is Bbithiked by rdlartions9aQRB13%3-COR, -COOR, -
d lami ivative | 0 with trimethylassi o
O e T Bl Q R Teis

to Heodabecterithiorinvohtne fopwiyieyit]iwHesriroM isri2HoriAd, R'\sishsdRBed, the

wherein R8 is C1-C6 alkyl, preferably methyl, R4 is -C(CH3)=-NR9, and
SUDR U BBYARE 1 BN RIS CHIREFSTA IR 814/ AIRIGRE SRR 8% re

Cl-%SMR@W&%‘%@@@M%%@'h&k«éﬁ%ﬂ%%@%&%&me% from a

alkyl, substituted by at'least one amino end group or a positively charge

N-cpreiap)ind &s proferdisiyraarapmnsnigrawhdorouptoning Xormula

-N+(RR'R") A" .wherein.R, R' R" are.preferably.the sa CrCo alkyl
e, UL A BRI SIA0R 0 SRR Atgpes, for

exaif@]20 binentioot Riscal gmumohthe doimula ~NIORBRNY QY aNhiZ@r -(R)N-
. (CH2)-N(R)3+A and Rl and 12.6 are a group of the formul , o
N( br2 PN RQIGHINPRE H2¥-R(RBAT, rifvigiprefersbiy (RR’), amidinium -

PHs( N(CH3)3+A-, wherein rids\an-ipte -fl(?qu 1o, 10, preferaply .
C( Zﬂ gjorﬁgk%;!}rﬁnp eé)r %%%\ﬁ]gé%%ogﬁnﬁﬁrgg ?ﬁgzere'n %e%giﬁé’él P Wb%rem R,
R’ sndhRoubalsh?ih@dp2d dnd123s 25) h adetbahgicliercée-svhbodi@gntlofithe defined
invention, the Bchl derivative is a bacteriochlorophyll of formula I: 30 WO

hersign HAORE 7P REAY b CHSIEERIBE TEXNH &h the RfpapalERe A greyof R, R’
andret AOMeseaced e divaleni R rPL i on S Bndiofim] Ié%nll\f_lyrbzaﬁdand R’ in

trivalent_ Fe, Mn, Co, Au,_ Al, Gd, E_r, Yb or Cr; 1.0R1. is -NR9R'9 9r_Y_—R8; Y
theihipdsrgNIRD.is ANOKBNCOORIMIEE UsH aDHbGNCH G2 gilylidmium groups,

HCOXY; ei ls -CHSCRO9RI9, -CH=CR9llal, -CH=CH-CH2-NR9R'9
oo b Ny o € e T R GiegR o urated
ring ClogtRNAYC tdAtERMhe Cihe- 45 HakreChiddi®atdd2 NRORAOrom the group

-C112-N4R9R'9R"9A-, -CH2-CH2RY9, -CH2-CH2Hal, - CH2-CH20R9,

consgtfBgeat S5 Ro0r MY 3ue igptieralfyofiuhes Ehatbupedon dhe gaditional N atom,
or &WQQEHQQ%@%%&&@% ﬂlc&{g{ﬁ‘?’ﬁ%\ﬁ% or more N atoms in a

CH(CH3)=N+129R'9A-, -CH(CH3J-Hal, -CH(CH3)-OR9, -CH(CH3)-SR9,
hete@iH(@RAGY-NROR', -CH(CH3)- NIRIR'O R'9A , or -C=CR9; 20R5 is =0,

=5, =N-R9, =CR9R19 or =CR9-Hal; Rs, R9 and R'9 hi dently- . .
oty SER oI RN TOLE T S RORGITG or e (R OsB Ry aRDgrivative
contaln© 2B Ryshesarbyl eeptiNifgRNeeminare NEIRRAMSwERRIBYEAGOHT R, R’

hetero%yclic moieties; C1-C25 hydrocarbyl substituted by one or more

andslctisAapPeregpE yntdding aréonr b sulssmeslhydregatb gt sudesterocyclyl, as

defined herein, or one of them may be OH. The ~N'(RR’R’’"), ammonium group
may be a secondary ammonium, wherein any two of the radicals R, R’ or R*’ are H;
a tertiary ammonium, wherein only one of R, R’ or R’ is H; or a quatemary
ammonium, wherein each of R, R’ or R’ is an optionally substituted hydrocarbyl or

heterocyclyl group as defined herein. When one of R, R” or R’’ is OH, the group is
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25 one or more negatively charged groups, one or more basic groups that
are converted to positively charged groups under physiological conditions
or one or more acidic group that are converted to negatively charged
groups under physiological conditions; or C1-C25 hydrocarbyl containing
one or more heteroatoms, carbocyclic or heterocyclic moieties and
a lydesitpechbonerorgronp. fllrefiorsdlgrolhes aims@uiefinegrhereinbefareaternary

WO 2005/120573PCT./IL2005/000602 b) a residue.of an amino acid, a
A R Ao, SPdhy S e S Yu RSy ethyl
propR8bRIIMay:Ffirthes bechtionachtinnRAcle, whergihibaieation R 146 be an

a metal, ammonium or an organic cation; 5provided that when R2 and R3
enG EHEHHbR I AR ot Raa¥ hedoedEnRY abqd ghein in the molecule.

o R droBRLMAG IR AR O BRI ORATIUR (RROR )

and/or at least one basic g is convérted to a positively charged
andyrgupmiddenphy$R)DFICE-CERINO (R RIRA In@neppsfeRedRémbatiiREntnay each

. the inyentio vides g Bchl derivagive of 10 the formula | wherein M is .
ind B DRt HE T A BT AL G RIOEeE5 yith the
N WHRTeH {8 i afepigke AfRnaMHmAGIdL eqniaiieg-anarexy Uk defined

preferably serine, or a derivative thereof, preferably an alkyl, more
hergiatdiapipplietii sastegrovaspastiadecbatsniiysan Rnsidd asid Bf and R”” each
.. (derivatiye thereof, in whi ino acid residue the free amino group may
. (gle%/aépé rlli@z%%?lac{sS é%%?h%%%h%ﬂ?ggh}%r# ?bh%}.(y h example of such

derivative affioinitialds o heeirRResignateg #aIMOUDENIRR T BRups, R and
compounds of the invention, also referred herein sometimes by the terms

R’ gigmneritsh aHylependiendis bprddent shirisresarhidh prskeiaply Ke-Co alkyl, or
h r-soju iny i ' with ded ‘
o e S T e B g geed form
a 3 sboluiéonisdoed watlengednonredeziied hethmpresence of serum albumin
by being adsprbed on.the protein (Mazor et al, 2003). Thus, trafficking of

the inAGeERSor SIRRRSHIEEHs idhser RAckapnTcaepRYderterivative
corlth RREEVBREIMERToHIGRIOHIRIFRIIOR F04 RN MAGNERRHCS (PRIRG B0 of R,

preferred compound 5 are shown herein and, based thereon, itis
R’ gaduedagathpis il the dihetosedvanvesiol theembemibsaemaabd inngedefined

irqulation, and for a very short time. Furthermore, as shown in Fig. 3C
her(éle%%g?‘gdmpound 5 reaches a very high PDT efficiency at less than 5
minutesiefiinglihatign withleNdatheliatetbauiures rilereiereediey two of R, R’
derivatives of the jnvention are good sensitizers for 30 vascular-targeting

anp BT, Fhgsthintoicdfiothdi@RolfatdinimiBey adisnaliachgbmay be a ring
CO&WQQF)Sm&kl%ogéﬁ%ﬂﬁpﬁmolidine, piperidine, piperazine or azepine,

or it may contain a further heteroatom selected from O and S such as morpholine or
thiomorpholine. The further N atom in the piperazine ring may be optionally
substituted by alkyl, e.g. C,-C; alkyl, that may be substituted by halo, OH or amino.
The onium groups derived from said saturated rings include aziridinium,
pyrrolidinium, piperidinium, piperazinium, morpholinium, thiomorpholinium and
azepinium,

As defined herein “a cation derived from a N-containing heteroaromatic
radical” denotes a cation derived from a N-heteroaromatic compound that may be a

mono- or polycyclic compound optionally containing O, S or additional N atoms.
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herein in Figs. 6 and 7, demonstrates that 5 is photodynamically active
and causes tumor eradication at 10-fold lower concentrations than
Pd-Bpheid (disclosed in WO 00/33833) or the negatively-charged Pd
31-ox0-15-methoxycarbonylmethylRhodobacteriochlorin
-(2-sulfoethyDamide dipotassium salt (disclosed in WO
W%g%ﬂé%zfé%%). The suggested protocol with compound 5 CE%Efé‘ér"é’é’ %%ﬂém
short clearance time of the drug (Fig. 4). Based on their high phototoxicity
and selective effect on the tumor vasciilature, these compounds can be

The, S P hickiheteoPlm SeHYIeh Uit FRARE AL 1B amsNhRioh Apd be
Moﬁ?ﬂ@]%@ﬁtﬁ@%éﬁ%@@}iw aBRd Al BagrRslGranpesilvEaNdples of N-

Gram-negative bacteria. 10Thus, in another aspect, the present invention
hetgrosamabicpraiinTscaitledr cBRTpERBR MY - BCHZIENRL (i golinm,
o A% BARAIMaeRIdisAla CreRiRRitRAI efephar Anivm, 1,3,5-
" pharmacetitically acceptable carrier.  In a preferred embodiment, the
tiaghdweEELFBENEsMposition comprises a Behl derivative of formula 1, H or
| Mot THALE BE'BERNN A SHUALUE Blobp WG URkY BEAH Grum group not

quartemary ammonium group, most preferably, compound 5. € new

coruniprapousts chdie asvémtiondialiendtediideomicespisadmiol EnRR'R ™)),

%ﬁ(ﬁ%@ j teristic t \Y e :
S isc o%ﬁ%@ﬁbﬁ%%%@ gogﬁo%g?{a‘%ﬁéﬁmﬁ%ﬂ“ﬁm
{-Sof(R&-BhHeltiundo0jSBE SRR stHeretore [He € RESRI Y withhiseathoninm
11 tissue, they are expected 20 e gfficient photod i nts
{-Bﬁ'“ﬁg??a}m%jmg %%Usvgﬁlﬁrglglp %%lseorfltglt%elrss a%%aas hér%ﬁ%@%ﬁ s 1,
hydittagmiogtioryents dnahyhnprisidicdlip (3, -Cinating emtiodimeathyheethyl, propyl,
b .CPmQOU?dSi?f tkf invention are gfefui%.in tt11e oncological field for
u%éé’trﬁ%t%y BB OF %%cgﬁ%e‘”’%ué’ sfI8%5nd several cancer types such
as, Butunpidimité dploy spietanamagrongstatd, Hrainfocotahy, oVAGRIR Brépsndade
chest.wall t s arising from breast cancer,.skin, lung, espphagus and ., .
o WAETER el S e PRk oM LEh D dromnd: PR SR oL R s
methsdfekiol, tyeapyie tvfpoinanyyhandeR asah&astatib e pis:yi atbtheples of
embodiment, the compounds qf invention are useful innpn- ., .~ |
s B AP R OB S TS ESP A ATRERF s, i

R’ ’aﬁaiiamwgﬂ,mm;n?@ﬂpy&ﬁ&t/bﬁeﬂym Ioundpief tkﬁnﬂﬁ@ﬁtl.ﬁn @anps of
S0 be us 2005/120573PCT/1L.2005/000602 , against proliferatin
e ST PO PRG0S B B Pt TV, oty

propalidmaf antergsCherass, éhstis/ipsptasissandanasulasddegana@inn. In
ad:%%o%eq(gg{mpoungs can be used.in the treatment of hon-malignant
tunofs Hetlgn DIESIS SRR B fhefopetively charged

gro@phatimanisitiesemprerainabthe, invratiomesnheusediy Bidlcfefoup that

.. freatment of cardiovascular diseases mainly for vessel occlusion and
wilhgenatisivndes abrunjogieal, (hadiions maRsiiiviserbrised aounsgidetined
herd@ild RIpCIGSElErRFiCIRGL 8F: 'f)’h%ﬂ% ’Eﬁ?f%@ﬂtﬁiﬁp,ogéniﬁ% H&ein, do not

compounds of the invention are 'used for preventing or reducing in-stent

reforeiglalpdns the sannBivint e doSumiatpuesaod cslbrsrapetimentsinthethody.
UNAeONERECOSPRAR, 309l nae reieriad SRRRAIMRRho Hnited

compounds of the invention can be used'in @ method for the treatment of
to, HIFABHOEEOIRPO e Wikl GRIETEI AT AN HDINID e, maydisdagaioup that

R e A L A T

hydaigtritens geapoaditichaisockasaone, thehodbagngrpsordasamathigatsoxy

e e AR A R A PR hline

in-the upper levels of the skin). .
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In another preferred embodiment, the compounds of the invention can be
20 used in PDT for treatment of ophthalmic diseases, disorders and
conditions such as corneal and choroidal neovascularization and, more
preferably, age-related macular degeneration (AMD).  In a further
Wgreferrigd embodiment, the compounds of the invention can, he &%ng&BGGZ
If)ufisforol?ﬁﬁng of microorganisms including viruses, fungi and bactena in
25 samples and living tissues. For example, they can be used for
sterilization of biological products such as blood and blood plasma for

grongnSfatist] foltened byieidiadon podpstllesoleBnitderous Germexawples

. shqwn.herein, compound 5 is active against both Gram-positive and
m%g% %8%%?}111 a merc%g?g%%&ﬁlf

ae |v8 acteria The novel water-soluble Bchl ]
derivEitive stacbactirigdol theplimi nkory gevisitizthe (nyndotelishapeityin at least

neoplastic cells or.other abngrmal tissues.and.Jead.to their. W, " .

o R FE BB O SE R L et O e phvsiglgeicat
condiedénd waelsing- HFHR of-ApIORHIAR RNV RERINRIRS he@Nd il eNR 'R,
hotoactivation epergy,is transferred ndggenous.oxygen and converis
O%Ig%mg‘?ét 5’2%}3%’ 8?%%&3?&&&‘%@?%&%‘& '35%33%%821%513 H,
hyavhesexideparaueroxylcadisadsl whigh e feesisiglarsdlg e €,-Cs alkyl, or

responsible for the cytotoxic effect In addition, the hgﬁo ctivated forms of
¢

helg ey indte MR SiBENIK B Be, JRGERALORE Aoy form a 3-7
meRRiENg IR ehethessieane swwhkeinibg BETIS Sreradriisiered optionally

Due to their relatively short retention time in the circulation, the

futBes o bt HoeHEHAe DAriamarky dife sors s lip-Rrgetislring

 heRRLAOMTR)Y i@ described previously for Pd-Bpheid-(Tookad(r), a-

trademark of Steba Biotech) by the inventors and by others (WO . .
03/0546357 BBeRIbeLd 20T RIIHERE DB REkddEIe, pymolidine, piperidine, -

mAPRHRCaIopRYiRaRe %ﬁf?ﬁ{ét% FiRtaARR VpHNAR AN the

activity of the bacteriochlorophyll derivafive does not depend on direct
adfitsranhiSatemdiv Firfdaatiod axirneibnisrbatitogut by balov iydupavliss qenino, |
anteSMRNSE. LoniQiHlifeY TRANeHbLANES, Wil-Iookad, the IRyeRiarsINayRidazolyl,
shown that photosénsitization of Tookad by fiber-optic-guided

oxgzmgbuthireelsipymidstioaune Ry hitspinteobru sPiERidd.res it fazinyl,

1 Qqulq%}t,yg}o% ular damage and - depletion of oxygen, leading to
“termination of blood supply and-tumor eradication In this aspect it is

 envidagiafingdherriveRtiantatsobp ammendisersataa 5 RID PREHISH of-
an?lﬁ%ﬁ%g'g?gaﬁ?ﬁf’gfﬁgﬁﬂ@hﬁ&%ﬁ@a&%ﬁ%ﬁ’ﬂﬁ%&fﬁ%ﬂﬁrﬁﬁ HYIOUslD as
escribed (Kelleher et al.,

2003).- The positive charges of the compounds
debhtdehieredn flon sigaificados wdhanteathecaipsorptigreofuhe novel Boils to
tumay.e helj S j _ other positive ar. . a
hat A L W i o
actdastizyonede! kA9 S FIp0Y) atista2RR)lTh B aNaatafinit0;), and
dramatically decreases the concentration needed for induction of
phespluhaiR31-derd drovEsidisarraimdbasismsubaitd, @srsogateatp charged
culay targetin Thus;:these ' e Ctjpv Negico
s O S e O "o
cantessdls apACBENbyylfanise$-S8etiivend phosphonic (-PO;H;,) acid groups.
Bacteriochlerophyll derivatives with these radicals have been described in WO
2004/045492 of the same applicant, herewith incorporated by reference in its
entirety as if fully disclosed herein.
As defined herein, Ry, Rg, Ro and R’y cach independently may be a C;-Cy;s

hydrocarbyl optionally containing ome or more heteroatoms, carbocyclic or
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WO 2005/120573PCT/IL2005/000602 response of abnonital vessels such
as those present in tumors and age-related macular degeneration.  The
Bchl derivatives of the present invention have high affinity to serum
albumin. A significant percentage of the compound molecules are
non-covalently 5 bound to serum albumin in the plasma. Thus, after

hetpunifipalio maridibefoi®injectinpldhéycallow tg ihtehactanbtyi saymbalbustiaight or
at a ratig of -1:1 in aquegus.solutjon. . For the preparation of the

e P O B ks B B B BIF BB [ iR or more

heRfoiahBxanupieithymanmiol sand iher- diy Pawder i%%ﬂ}u%iéiz%%?rﬁﬁﬁé@ and/or

or any other pharmaceuticali'y acceptable aqueous solution for 10 injection

subsiigedphiienninhemsisogathecotipottd fs thencagborbed tontHessenuraryl, or
albumin) or for lication on a sample in vitro target. The preparation of

hett%ré}é:%??]l)go% 6??58%%%%%6&6‘%09’ fzéchniques well-known in the art, for
exampléddaudnimeiizetsnCReMmingiarocane b dengsedafic Rragticergfand R’ may
Pharmacy, Mack Publishing Co, Easton, Pa, 1990. 15For diagnosis

op{iR3lseBCtRRDSEATAE RIS Y e duBetinBRk BPHRS SskrRlsd dipmithalogen,

nitfo UBISOIRPE R BINELIRISEING MLns SIS GNRIAMAGHRICHEIRIS.GZ0,R, -

known in thé art. In one’embodiment, the Bchl derivafive is

SOrdtlio8ENe)yNBSIBRL i, BO SEMBArdNRBCeeiNeORe. g INUSIRER 6 7AA-NR iR R -

T T T N

- CosRir ims_rterypl foo @g@}%g doinisiration. _pRRe ampeRgt Bclo yr, -

derivative to be adnministe_re for PDT t erapy will be established by the _
POskilfed phsisianarecaegitity ehsttabangser igrcmpacosmakatedWith 6Hsr BeBSO; , -

derivati sed inPDT, a #ll vary d ing on,the chaice of the "
SCern i alon e v b et et Sriion TS (et A8 G aRsitively
ch41ze8 agroinistration, the age @ conylition g it patipnt, @NRRY, S (RR’), -
ju}dﬁggmept of thej physician. i ’:I'he V\@velepg'gb of the irradiating light is
Se'dRRerabiy eHBdRN to ThatBR e haxith (RRaBsorb&Mta bR Boht C=N (RR”), —
+ Sitj . it W Q a1y t 430_ g > 513
N o TA T ool Lo bRy RRCHE G LA RRR R,
—S(ZQQBQRZOR?S’)?@IIQ,ma&&&aﬁﬁﬂﬁmfefem%kﬁ@mmﬂm@ﬁrﬁafmg kightlazolium,
source is used, more preferably lasers at, 720- 790nrn.. ., Also envisaged . .

OX GO o B HY iR TS By 1D B H BHatR ne AU R B A T iU,
1, 3cRmbiRANhSEHPBHIN Mednghunap SRUEH 2N @nd R, R’ and R’

chimeric structures of human serum albumin (as described in Tuan at al.
cackodRjchonehsiiks, igrowtihydoesasloy thuiriisenatiad s antidodies{ pdpthiesnd R’
that bind cifically to, target cells receptors icularly, endothelial gell
g B B TR T e
ringf inpréasiNy theintaidAioniknes inbiohapebieatied sitestddaviraihgie group
maximum_optical absorption 10 of the Bchl derivatives in the

consdsiinged-de AR Aicgrdanatlycirihspurstibitied, stiie RédpiogahdV atom.
ThRIGULY, R BN RYRIEA or R, Ry, Ry and R’y may also be substituted by the
residue of a mono-, oligo- or polysaccharide such as glycosyl, or of an amino acid, peptide
or protein. In addition, Ry, Re and R’y each may independently be a residue of a mono-,
oligo- or polysaccharide such as glycosyl, or of an amino acid, peptide or protein.

In the groups OR and SR, when R is H, the groups hydroxy and mercapto are
represented, respectively, and when R is other than H, ethers and sulfides are represented.

In the group -PRR’, the phosphino group is represented when R and R’
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Replacement of the Mg ion by other metal ions is expected to optimize the
intrinsic and metabolic stability of the Bchl moiety and its intersystem
crossing to the excited triplet state, thus also expanding possibilities for
new diagnostic 15 procedures.  The combination of positively charged
%(,ari gleral groups and/or neoendothelium specific antibodies and/or

pe% et have high affinity to neoendothelial cells, will pll)e(fgfg'ﬁﬂ%ﬂ?/ﬂom
target the-Bchl moieties to the tumor or treated__ site. As a result, the
concentration of the photosensitizer in the vascular 20 compartment of the

aralifnanthiissumis-©MRC ebao R disthel famayic ghiyogeldiliroftan aldehyde is

concentragion.in the, normal tissue,.wh lls.are more,dispersed, thus_. .
LT DHETB b SRS B Fin G5 Lo, ot OF & B0 Such as
sifettivboige aidighildadesyibyventhamtiie dampdityORresheddroidinet H, this is
normal tissue, thus reducing the need for spatially well-defined irradiation
Gt At T v o e
gantreamnaiith dhersensitizpreseonite invatignnase aDFOYRALBIONR, -SO,R, -

vessels, particularly blood vessels of solid fumors, age-related macular
B RE ATE AR ARASE AR T BoR oRS (R b s |
(Doughesi-aReieard aRbciHkNe: IR [ha mBsheiffarenesphsensiivity #id R
‘normal and abnormal blood vessels to the 30 suggested PDT protocols

igeacrpmRrndint Vot dh 41578 PGP Y983 /00E8 RepsepthrCs alkyl

Setvativg 9t dhp inyeaiomRaybs: ek g&@%@wg&ei@ﬂm@ew group

as.an adlL,Jvant 0 another current therapy used for the treatment of a

‘&g&%é{ dié@%é?@f@@hbftioﬁf {&Hake it more effective. For example,
they MayRe He65 iR R BHVEVI6aMRINRIOR With/sp @%%&?ﬁlﬁﬂc residue

prevent the recurrence of 5 cancer on large surface areas such as the

qﬁe’@vaamiﬁgga@icm@-lpng‘yi@mwzth@ pEdiRiAedin pieingy e pabpsment, R; at
PO Q’Ptﬁs—%ﬁgr%ﬁé&f@éﬁ%ﬁ Mﬁ%ﬁs@&&é‘ﬁ?% %hlﬂiﬁ»a aﬁréﬂﬁﬁaﬁﬁPg a free
t head and nec ra .

treatment of recurren carcinomas, or following femo

herdesssaggioplasghtespsenent fesmosior THeosom powndt khyes awsgyl, ester
#%%AM‘ rﬁoc)%%s{ﬁt‘ée E’o%:%iﬁgors‘?ﬂﬁg Q5[ OL ST e RGN FHEPOS  said

nother p Ility according to the Invention IS to use the compoun

hyttlerytated timmiim PO oft atgrvatiic s aso byoinpepida btempinksd to the -

ique thatipvo feeding fib ies-directly into ors_usin
G R e e SCA AR A BB W BB o such
ansefulac dréasvitataeqod eeptieiesivecsiirgenns unhthgl isstead. aydosark methyl .
eiégénljors. 1§Thja amount 8{_{ ci%g%ground to be administered and the route of
agml‘?‘n‘fgtra ion WiseHetermined according to the kind of disease, stage

of theldiseatiesrage:funckd ealibodimnetiig nhoivepabiti hutswiid eesided of an

lower than the currently. used - dosage of Photofrin H(r) (abqut.5-40m .y
SRR S R ol o R, DRSPSt B EAE H A WSTiRT Tod Reptide
cphaifiagatiienl aompdii eakotithv-aixensiOmal a:ativiniidese gdpiitie, linked to

patient by standard procedures,used in PDT, for example, systemically,
%ri%&ﬁp%ﬁﬂﬁé#%ﬁ?ﬁf%iﬁ@%ﬁ%’bﬁ% e SRl E R B A pnd. In
thsslicosipaiacdipnietogthaeoselid e ONREROpiaaiy faEieathon #hsliRe amine

diseases and conditions. The invention will now be illustrated by the »
sronBAhBRERIRAIRRG 25 Examples. EXAMPLES  For convenience and
betteqyRdamtandinmJarmeactign & e, Expmplastpl divk HakP B&Qubstituted

subsections: (1) the Chemical Section, describing the synthesis of WO |
by gosruging rsmawsidusonsiotiche scmrepalnian sPBRAE Berreanatidds free,

tRNIRIR AadiFisfe’ mANH B dhe BiglogicalSestian.NesrEINg heup under
bIO|_O?IC@.| activity of the new Bchl derivatives.
physiological conditions.
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CHEMICAL SECTION 5In the Examples herein, the derivatives of the
invention (4-15) and the intermediates (.1-2) will be presented by their
respective Arabic numbers in bold and underlined according to the
following List of Compounds and the Appendix. The formulas of some of

ds appear in the Schemes 1 and 2 and in the
{égf?dﬁc})afgtﬂ#g %%scrlptlon just before the References. 10 List o'?‘\p or[%‘gzé(ﬂ% 3602
1. Bacteriochlorophyll a (Bchl a) 2. Bacteriopheophorbide a (Bpheid) 3.

Pd-Bacteriopheophorbide a (Pd-Bpheid) 15 4.
31- ox&wmmhbﬁy@;m@mmwmmﬂ@%@mﬂmwd from an atkaline or

hind %&ﬁ%rﬁ%%@% Cﬁj 1@1?" acterloc orl npreferably K" oritisa

31-oxo0-15 met oxycarbo
Gﬂﬁamd@lmﬁmmmIMnlumethyl)amlde dicitrate salt [Example 2]

6. 31-px0-15- eth rbo e 337 «
di(3- a‘ghslﬁsg ngpyl ;em?lﬁExa%ggfgﬁ%&%éﬁ%%%éﬁomﬁyn means
Mmyh&hqﬂﬁ%eﬂﬁhﬁh@owmmblpnﬁﬁﬁmlﬁﬁw At8ups and/or one
trlmet monium llamide dicitrate salt [E

1%?50 1%metl$50 %rbony%etﬁyﬁlﬁaﬁgﬁoﬁao rf‘ocﬁ %@3%%‘?5 under

phayinddeixyl) amdétibnsaible b 251 03 lavphia molecule may also have neutral
-methox;&arbon Imethyl-Rho b ct |ochl rinl131,173- 6 N3-

MRS i %%& [@93%?@ Bﬂ%aﬁﬁ}fiﬁ% acidic
gﬁtﬂzx@%oﬁﬂﬁ ﬁﬁ@é%&?ﬂ[ééprw | %ef&ﬁ%%%r oglo@sin di8derl physiological
| aminoet yDamjgae xampile a
3 iens sthve pesradah %fﬁﬁm{%hfy ?Mgte@a XHM%% if-pg imuportant.
di(2-Ng-imetynerean wntibyhamiderdiesahatrispip s remeioabive of the
WO 2005/120573PCT/1L2005/000602 12. Palladium

PP SDYBTNR S, EapHBhyHAERRALRIR ab Bt forgdiadlin 131-(2-N3-
trimethylammoniumethypaRyde chlorlde salt [Example 9] U.
O [Pd Bpheid]-[N3-trimethyLartuonigm- 2 -methy1]-Serine methyl ester

wherein _ (1)

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

Ry, R’> and Rg each independently is Y-Rg, -NRgR’s, or -N'RgR’eR’ %A ;

Yis OorS;

Ry is —CH=CR9R'9, -CH=CRsHal, —~CI‘~I==CH~CH2~NR9R’9, —CH=CH-CH,-
N'RsR’gR”’6A , -CHO, -CH=NRy, -CH=N'RsR’yA , -CHy-ORg, -CH,-SRo, -CH,-
Hal, -CHy-Ry, ~CHo-NRgR's, -CH,-N"RoR’6R"*sA , —CH,-CH;Ro, -CH,-CH,Hal, -
CH,-CH,ORy, -CH;-CH,SRy, ~CHp-CHp-NRgR’s, -CHp-CHp-N'RgR’GR70A , -
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5 14. Palladium 31-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin
131, 173- di(2-guaniclinoethyDamide [Example 12] 14a. Palladium
31-ox0-15-methoxycarbonylmethyl-Rhodob acterio chlorin 131, 173-
di(2-tdmethylg-uanidiniumethypamide [Example 12]  15. Pd
31-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 131-(2-S2- 10

C%He{l@ﬂ@ﬁﬁm@rﬁe&ye&%ﬂ?dézdﬁ%ﬁah HE TR 01 6CH(CH; =N RoR A

e PR R R o e,

N B;m;qu@ﬁgﬂiom@mmylmethyl -Rhodobacteriochlorin131,173-di(2-P3-
trlmeth hosphomumethyl amide dicitrate salt [Example 15] 15
L%% PoamsthBxycarsorprremorR¥ddbacteriochlorin 131,
173 9(2 qqnethylphosphlnoethyl)amlde [Example 16] 19.
31- Oxo 15-methoxycarbonylmethyl-Rhodobacteriochlorin
131(3373 ﬂﬁ@ﬁﬂaydmembtd;son|umethyl)am|de dicitrate- salt [Example
17]

(%%.no&ﬁy%ﬁ.rtasdigcmgmowb&%mnwnﬁ 3 BBY G BHioRR Sroups
selé’&é@%&@ﬂ&%\@mxﬁm g?hgﬂe%en nitro, oxo, OR, SR, epoxy, epithio, -

Palladium31-(aminoethylimino)-15-met oxycarbo Imethyi

CORHBRobActRio EHISAR 18257 ddli( S QeRinodthyparBS QR - SO,NRR’, =N-OR,
] (tringe n nydmet
( %‘dobacterloéhlorlrrqgf 7%|(2%?n@§$1amfn %?nethy r%)&}{%S Z(EOZHR

anPalPOURR’, wherein R and R’ each independently is H, hydrocarbyl or
(trimethyl mon'u ethylimino)-15-metho carbonylmethyIRhodobact
E?ﬂféﬁrlgﬁ 17'%- hb(rgrm}ﬁ{/]fgrhﬁ%‘?ﬂﬁmﬁﬁyl)amide Materials and
Methpds ('thgg'% VRS SRR SHRB RIRUIOHS!V ARSIV aRIRIeWs] sroups
and Svec, 3019 0).” WO 2005/120573PC17112005/000602 (i)

sel@éﬂédm ttheterinpheopsisiig e PoBphelid, Bpvzssl gthepprepgaely charged
revi descrlbed WO 00/33833) or.it ¥vas obtain d fr m St%b
g )

[tech Tt l?gh etgrr?éeLerads fance. PO% We arge

phystological condltions, and acidic groups that are converted to negatively charged

groups under

groups under physiological conditions;

{e) C;-Cys hydrocarbyl containing one or more heteroatoms and/or one or
more carbocyclic or heterocyclic moieties;

(f) Ci-Cys hydrocarbyl contamning one or more heteroatoms and/or one or
more carbocyclic or heterocyclic moieties and substituted by one or more functional
groups as defined in (c¢) and (d) above;

(g) C-Cys hydrocarbyl substituted by a residue of an amino acid, a peptide,
a protein, a monosaccharide, an oligosaccharide, or a polysaccharide; or

(h) a residue of an amino acid, a peptide, a protein, a monosaccharide, an
oligosaccharide, or a polysaccharide;

Ry may further be H or a cation R'jq, when R;, R’, and Ry each
independently is Y-Rg;

R")o is a metal, ammonium or an organic cation,

Alsa physiologically acceptable anion;
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Diamines (ethylenediamine, 1,3-propylenediamine, 1,6-hexylene- 5
diamine) and trimethylphosphine (1M solution) were purchased from
Aldrich (USA); N-hydroxysuccinimide (NHS) was purchased from Sigma
(USA); 1,3- dicyclohexylcarbodiimide (DCC) and 1-amidinopyrazole
hydrocloride were purchased from Flulca (Switzerland); trimethyl arsine
wasipuschasdd fioin Sterm. (2-aminoethyl)dimethyl phosphine was

S SRS e BRR L B apR St gs

prcﬁn?%?ﬂﬁt ﬂlé'@&f@i@@ﬁ@r@ﬁﬂﬁph&ﬁtﬁa@f@@lﬁt&ﬁrhﬁlﬁﬂﬁquﬁﬁ at least one
generally used except when performing HPLC, where {PLC-grade

posiBektschaigedpaiiedn and/op JTIssines Jrte greise|feat 60, aererted to a
05%?\;@] r@f}m%la I%g{bgle }:{t}rlgg\}tvwreco %c ‘{/},Q; d1t1 o) 1l Nuclear magnetic

resonance vance DPX 250 instrument
(Brakeuﬂérpmﬁ)*mnﬁambodﬁdempm (&), dﬁwnﬁéﬁ frantdefined in (a) above is a

ttamethyl ith- I sol k the int | standard
o A SRS T R on o
mofd GRRFEIBHAD d%*i‘@uﬁg SORECEMUIZHAN (Wl rﬁ&@“@o&@%‘@ﬂg‘ew MIBRACHEr0, oxo,

as a 'standar the optical density of the examined Solution at the

Ot yavety.ir O STy 61O 06 OSOS, -
SO R ekt iy e ot PRSI MR Bvectirg - “C(NR)

ttlve pled asmd Mass Spectrometry ’

NRORP; Mﬁkwaﬁ%’pemﬂmdfwwﬁemu@mmf RIRFONCERIRLONSNRINYIRR”, -
an ELAN-6000 instrument (Perkin Elmer, CT). (x) Optical absorption
(Cl(iﬂ)dmg)@@étsa dﬂﬁb}dﬂﬁeﬁ%mp@é@ﬁe}e%oro@d(@%)e&égﬁﬁn R, -

SR T L 0SS R IO oo

COsn L~<S(990 JQBSKDmenPQﬁSGOPUEwD)E@gHpeﬂdNﬁP@gﬁV Qldsitively charged
diode-atray detggtor. CHEMICAL EXAMPLES 5 Example 1.

ETO¥P o: S%ef%@c%rgor}yln%ﬁ}% bea&)e%gh?orlnslé?tl?ﬁs -Se’(RR?),
Tegﬁngﬁgﬁﬁgﬁuﬁﬁ %%%n%acterloc Ior (ggr%\j/glt@g hlclt\:ﬁgﬁ?R”

(R)peMrdRRERT’ aa,tomi}i@blb@éﬁwmmei&z}i(] wa irdfRMUINMBR R the Gdd3a N-
carboxylic.acid by N-hydrox sucu lide (MIS) as follows: 50
het@m@ d%(% 63858 23uy(§b ﬁ?él?ﬁrﬁl gﬁtd gl @2811351@2 0};;32&1 %m thiazolium,

pyriisKEIRhe e pRgiimid e FAGED BRI s i ety Chiovide  QBRTIGE 1.3,5-

at room temperature. Then the solvent was evaporated under reduced
triagia gy &nth Ry fesid vehgi s S61vadi IHeg b rafarml (¢a. Q";(Fmﬁ fitledeB ™~ each

t ti h lvgnt .
e S RS B e GllER o pogether
W1thlahfabblat@ﬁ%c('ﬁtﬁi):h thEyghtangté@inad) fofrm a 3-7 membered saturated ring,
Id-173-(1-oxy-succinimide) was dissolved in a mixture of chloroform
opt ﬁ,;,é é

HRHBITE, SPS PTHER NI ERAKIE e HiRTh  OFHBS SHGHR Figsisting
of Of Bpheid. and sihvsnediaming: (dupllineseddas J&tﬁﬁ%ﬁgtlw #Bm; or the C;-

mixture was treated with Argon for 10 min and stirred at room temperature

d%rirwgﬁrhyltmadfalma sohshiabledbindinyisbathideetianinishat bbth Thendstoligo-

or POHE3RORHONs ThE ¢ 1?%'5%” MiXtyre was nen Rora‘i%d 10. Y093 ide, or
Rind&F Vactilim, TedisSoRed i ChIdrafom (56 nﬂ? FWAGHEY 8fite GRRP

a pwaéar. (about 50 ml) to dlscharge traces of ethylenediamine. The
chloroform solutjon contalnlng the 25 product was collected and

evapor&Ederrrs SHRIAHE HEofiSodHdh. Biyadve) oF 18180 yeasion is a
rhodebacdiMeidléh of the formula i1, wherein M is 2H or Pd; R’, is ~ORg wherein

Ry 1s C1-Cy alkyl, preferably methyl; R, is -COCHj;; R is OH, ~NRyR’y, or —=NRg-
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Optical absorption in chloroform, (relative absorption): 753 (1.00), 522
(0.28), 354 (1.05) urn. WO 2005/120573PCTAL2005/000602 Example
2.31-0x0-15-m eth oxycar bo nylm ethyl-Rh odo-b acteriochlori n
131,173-di(2-N3-trimethylammoniumethyl)amide dicitrate salt (compound
By 20088%30und 5 was prepared from compound 4 as depietenizess/600602
Scheme |. Diisopropylethylamine (DIEA) (27 A.1) and methyl iodide (30
p.1, CH31) were added 5 to a solution of 4 (3 mg) in 2 ml of chloroform.

- ThB-CREUEN TKIE VRS igeaﬁﬁdgwrmo‘brgnagmﬁgl@m@m@m% Rg is H or

avernight at room temperature in the dark. The product was extracted

fdes VoVl s (Risots So-frvs) britosajiib sabeietcalcandenst o positively

nghierPRedutiinGis PpA e ' )
Column: %%3925%25 (YMC, Japan). Sol?/gétzr??g %55%%%%?%%?%? 6’ gsitively

ng&wm@ewhy@miﬂ@cw@m@mpmme of titte compound 5 as
the diglalesallirdrseuhan iinlahle %E@M&éﬁﬁ%&%@ﬁ?@ﬂ and R’ is

spectrum of compound 5 in methanal is shown in Fi

Grigemlplonieierahlyificaton siuempiordls ﬂﬁ@s(ﬂﬁ@’iﬂnb‘st@mmdlhy at Jeast
68 RG34 B oup N'RR’R” o1 by at least one basic group ~NRR’ and

optionally interrupted by a —~IN(R’")- group, wherein R and R’ each independently is
H, C;-Cs alkyl optionally substituted by NR*’R”’, or heterocyclyl such as pyridyl, or
R and R’ together with the N atom form a 6-membered ring further containing an O,
S or N atom, and R is H or C-C; alkyl.

In one preferred embodiment, the present invention provides a
bacteriochlorophyll derivative of formula II, wherein M is 2H or Pd; R’; is —-ORg
wherein Ry is C;-C; alkyl, preferably methyl; Ry is -COCH;: Ry is OH and R is 2 —
NHR’s group selected from the group consisting of:

@  -NH-(CH;):-NRR’ or -nNH-(CHz)fN*RR’R”;
()  -NH-(CHo)NRHCH),-NRR |
e o (CH2)11"NH2 o o
() Ny (CHY— x\
(CHy),-NH,

(iv) ——NHE~(CHp;—N

\ , ; and

N
() p ]
T ey

wherein
Xis O, S or NR;
R, R’ and R’ each independently is H or C,-C; alkyl;
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5010017501002251000300.21000 ESI-MS (+): 990.12
(M-citrate). NMR in MeOH-d4: 9.33 (5-H, s), 8.92 (10-H, s), 8.75 (20-H, s),
5.35 and 20 4.95 (151-CH2, br), 4.0-4.4 (7,8,17,18-H, m),3.80 (153-Me, br
s), 3.52 (21-Me, s), 3.19 (121-Me, s), 3.09 (32-Me, s), 1.92-2.41,

WeDrf2ddE1, 172-CH2, m), 2.19 (81- CH2, in), 1.91 (71-Me Ry bbiduossor
(181-Me, d), 1.09 (82-Me, 1), 3.62, 3.05 (CH2's of NHCH2CH2NMe3), 3.39

and 3.02 (Me's of NHCH2CH2NMe3). WO
2005/120573PCT/M2005/000602 gslcal absorption in water, X
(reT\ R dBEEBBAR 158 éi}{ﬂ)efﬁfﬁé’]@b ) ©388%1.25) mu. Octanol/water

paritionjalie SARGER 1 tExameterdbly 1103, _ _
31-Ox0-15- methoxycarbonylm hﬁ” hodobactenoghlorln 131 173-5di

(3-amiFrpRElA) i itre e Sanghdk rophyll derivatives are represented by the
herein designated compounds 12 and 24-32.
In another preferred embodiment, the present imvention provides a

bacteriochlorophyll derivative of formula II, wherein M is 2H or Pd; R’ is —ORg
wherein R is C;-Cq alkyl, preferably methyl; Ry is -COCHs; and R; and Ry are
both the same -NHR’s group as defined above. Examples of such
bacteriochlorophyll -derivatives are represented by the herein designated compounds
4-11 and 33-45.

In a further preferred embodiment, the present” invention provides a
bacteriochiorophyll derivative of formula II, wherein M is 2H or Pd; R’; is ~ORg
wherein Ry is Ci-Cs alkyl, preferably methyl; R4 is -COCHj; Ry is -NH-CH,-
CH(OH)-CH,OH and R¢ is a -NHR’g group as defined above. Examples of such
bacteriochlorophyll derivatives are represented by the herein designated compounds |
48, 50, 55, 57, 59-64, 71 and 72. |

In yet another preferred embodiment, the present invention provides a

~bacteriochlorophyll derivative-of formula I, wherein M. is 2H or-Pd; R’; is —ORg

wherein Ry is C-Cs alkyl, preferably methyl, Ry is -COCH;; Ry is ~-NH-CH,-
CH{OH)-CH,OH and R, is a -NHR’s group as defined above. Examples of such
bacteriochlorophyll derivatives are represented by the herein-designated compounds
46, 47, 49, 51-54, 56, 58, 73 and 74. |

In yet a further preferred embodiment, the present invention provides a
bacteriochlorophyll derivative of formula II, wherein M is 2H or Pd; R’; is -ORy

_wherein Rg is C;-Cs alkyl, preferably methyl; Ry is ~COCHs; R is -NH-CH,-CHp-

NRR’; and 7
R, is selected from the group conéisﬁng of
- NH-(CHy),-OH;
— NH-CH(OH)-CHjs;
~ NH-(CH,),-NR~{CH,),~-OH; and
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Compound 6 was obtained as described in Example 1 above by reaction
of Bpheid-173-(1-oxy-succinimide) with 1,3-propylenediamine. ESI-MS
(+): 813.86 (M+N1-12CH2CH2CH2NH2), 739.74 (M). Optical
absorption in chloroform, X (relative absorption): 753 (1.00), 522 10

“ YI29%93388571.22) nm. Example 4. PCT/IL2005/600602

31-0xo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 131,173- di
(3-N3-trimethylammoniumpropyl)amide dicitrate salt (compound D
Compound 7 y\ggr@gggiﬁggl&om compound 6 by reaction with D1EA and

15 VC%{%L as described in Example 2 above. ESI-MS (+): 413.62
(MBI Bcraebindare sty isigvaing/socbplicndisip .

I walghablfRIaYe aRsOBHALFoLR AN A BEh 20 HAHNER by the

31-qu-15-metho>21/carbonylmethyI-Rho obacteriochlorin 13

di(Gsarih ey EheRenge X 30, arddiipound 8 was obtained as
descri i Eifﬁi% a r i . . .
Bpheig;ﬁfL%S{%}:)(l-oxy-suc%n%)w\%e%v%i%%%g@gﬁre igm r?g%?ﬁa?gc%?islﬁggmm
sovia grosEsnsrepa2d by {met)od 53 depifvedl2} dheamilerherein
-15- oxycarho acterioghlotin 131,17, .
%%%al\%@r?}n%%am on%gmrﬁ/(ei?ggﬂa%#ggg |§f%g eéal colr%pgaar%? Q:; with N-
hydinppinvgigimadeddiEifg doftbmmosspotind BOY,read tthe withl i Bphsil-NHS
hl31as lbed in Example 2.above.,. WO |
% SR TR TR oS ARERTmsof e formvia Rl )
MNttanol/water partition ratio is 75/25. Optical absorption in water, A.
(relatiye absorption): (1,00), 519 (0.30), 354.(1.31) run. 5Exgmple 7. .
Pd 31@?08%&‘%’3 c?x?térbj%ngiﬂa@fﬁm ﬁﬁﬁé%ﬁ@&'}%ﬂﬁds of the nvention
hamgm@@@mmmﬁ?geg@@;@eﬁ%bg@%d _bﬁ}oaggﬁiéﬂﬁ}ﬁrk]ilﬁ)s\’\&%icted in
taine reactjon o - -(1-gxysuccinimiae) wit .
Sg%y gngd%mfﬁgcéglheogﬁbig rﬁ MB?@MB%&’ EepRded )abgvesyith the
cOiteshordia 2 6 iids 2214l 0 Qplica DS BPUBIPINOVERHHCRIRIVRS the product,
d%s%%tio : 747.(1.Q0),.51 F{‘r%ls . 384 (0.41), 330 (0.50) nm.. Example
fieps 18 ﬂ%kﬁéﬁ?%&%ﬁ PR SRR desidRnhfdrton. Thus, citrate
sdlBlcad HeligBriiaedimetiiamraan uReiRy L ARIdsHIRNNIERAIR 331 be obtained
by oA Woth pho o . o
phosphate buffer, acetate salts can be obtained by clution with acetic

- acid, and so-on.

In another preferred embodiment, the Behl derivative of the invention is a
thodobacteriochlorin of the formula I, wherein M is P4, R’, is ~OR; wherein Ry is
Ci-Cs alkyl, preferably methyl, Ry is -COCHa, and R; and/or Ry are ~NRoR’,,
wherein Ry is H and R’ is C,-Cys hydrocarbyl, preferably C;-Cys alkyl, more
preferably C;-Cyo alkyl, substituted by a guanidino or guanidinium group. In a more
preferred embodiment of the invention, R; and Ry are a group of ﬂlé formula ~NH-
(CHy)y-CE=NH)-NH, or ~NH-(CH,),-CENH)-N(R); A”, more preferably, -NH-
(CHa)y- C(=NH)-N(CHs);"A’, wherein n is an integer from 1 to 10, preferably 2, 3
or 6. Examples of such compounds are the 13!17% guanidinoethylamide and
13',17°-rimethyl guanidiniumethylamide herein designated compounds 14 and 14a,
respectively. The guanidine derivatives can be obtained as depicted in Scheme I by
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Compound 11 was obtained from compound 10 by reaction with DIEA and
CHa3I as described in Example 2 above but using phosphate buffer (0.05

M, pH 5.0) - as Solvent A by the HPLC purification-step. BSI-MS (+):
451.38 ([M-2xphosphate]/2). 200ptical absorption in water, A, (relative
algsgrgitenyy 47 (1.00), 516 (0.13), 384 (0.41), 330 (0.50) rape-Frxaimplesshor
Pd 31-oxo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 131-

(2-N3- trlmethylammonlumethyl) amide chloride salt (compound 12) As

d lCtedI 1, campoun a, Pd- Wi
%‘% Kai%monlum eci mlné?eghg#(%s %gﬁ%igé%g d the
gmﬁmmm@m&mﬁpmmmnmmﬁgxmm under Argon
atmosphere at room,tempe vern s.openjng the jsocycfic ..
ring of e REL BT HETEE I é% #‘%ﬂmq? ﬁ/\/ g\%};ﬁo‘é Shfign is a
rHfdvbastad e odust Wﬁﬁl@lﬁrﬂgteﬂeﬁ&m adatoHitsiter A RS, ¢y aBRatidierein
of the solvent, omp 12 was, purifie LC 3Q.under, c dltlon ,
5 KR oanbb EATBRSF SR b et iy 4nd Ki ndlor Re ard “NR,R's,
vﬂ%@éﬂ%@ﬁﬁﬂé&@@%@ﬁ%w&fbﬁ%%mw Oad), 8k§183nore

(M-Cl) m/z, _ Optical absorption_in water, X (relative absorption): 747

peefomblyL (102 ligh @halytue Ry sb)HHOHE P14 8 more preferred
chilRdiRrheigH aesinevmethy! R5tehd R RS E?g%lﬂﬂ WA FSHRHESEAAL(CH,), -

according to the procedure described in US 319, as follows:

SCE b umaczeTraiernbly, (S T HOmH (i ot metsprin e iy 20an4ger from 1
10 046, Oﬁﬁfe&lﬁsp%m@%lk g N-dimeihasrthapy richae GNP (e 172

were dissolved’in 20 ml dichloromethane and stirred ovéernight at room 10

dﬂ@iﬂ@eﬂatﬁfemm@thmmﬁ@wm@@m%m@dmé reSbigingulfonium
fi {avas aifed Ry calumn,ehremalograghy dBHe?H grnwﬁﬂg BIIRIOARSS, 5.

ent. The tritylprotecting group was removed by adding trifluoroacetic
dawithpldystemoinfalincstiitation (to a final concentration of 1% vol) for 1-3

min, e JEARISLMS WARNARSE W MBIET AR VS NHRTon i o

evaporate e deprotected product

15 rhmﬂsvipnmmduhhoawwahmfumksﬂomww ihdInoajBd ol-prisddoRwadherein
]{ﬂeifnd%\ée ; llltl?errl mltl??f(l%()es eluth‘Bd@g% n{(etzlgﬁanolﬁf‘?a?gum}{,g’
witd:mfdkmmlﬂl MMRRily @‘DCiLEQQ Bydmcﬁfhyﬂsj -prefefably, CHCH kkyl, more ~

1 5 , -10 3 2H 4.22 1H,
oSty Gt G ps e pishet s s RbudeR Bhoob T .
nfoes-SE3 ke Giinddhi- GRhE iR a8 R, Bkl meﬂmgrauﬁ%&hﬁwormia -

NEREHE 0 gt e b R it A 05

ﬁﬁH3 pBalhilg, (L13H. (CH34P)( Qﬁﬁ%&fﬂlﬁi&@lﬂu n is an integer fmm 14 10,
Pd-Bpheid]-11%,13-trimethylam -methyli-serine methy| ester,

PR RPBaltZeoipindi.) HHENGIS. Bbh SO, SORRBHRASBF otfiineld 17

dib ELHPRIAPIRRANGI4MINE) WasiHisralyasid cigipiomg @BMbwnehstivad 7
with methyl iodide (35 gi and D1EA 30 (30 u.l) overnight at room
eeiphfe oyl dertimirsiengied somaamRd L7. The phosphino

25 derivative is  obtained by reaction of Bpheid-NHS with (2~
aminoethyl)dimethylphosphine and the phosphonium derivative can be obtained by
either by reaction of the phosphino derivative with alkyl halide, e.g. methyl iodide,
or by reaction of a 13',17°- hydroxyethylamide derivative (compound 16) with
trimethylphosphine.

2

[on’]
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WO 20051120573PCT/EL2005/000602 the reaction mixture and
purification on silica column with chloroform-methanol (3:1, v:v) as eluent
ESI-MS (+): 872.75 (M-I) raiz. Optical absorption in water, X (relative
absorption): 747 (1.00), 516 (0.13), 5384 (0.41), 330 (0.50) mu. Example
B2} P53 1668%80-15-methoxycarbonylmethyl-Rhodobacteriochiarinm 2005/000602
131,173-di(2-guanidinoethyl)amide (compound ID. As depicted in Scheme
I, Pd 31-0x0-15-methoxycarbonylmethyl- 10 Rhodobacteriochlorin

131,173-di(2- i thyl i i ith,: . .
oA TSGR eR S SOmPHO B S AE S Wllon is o
rh&dnﬂﬁcﬁdtﬂoﬁﬁ@ﬁ@oﬁﬁhﬂmmﬁcaﬂh@dm ROk Hhm’ redcRonimnbiRewherein
Reds S OUTE PR AR AR REUAC COMES RIS o k0 IRIR R,

ondittors compountd 4 in Examp

vﬂlﬁﬁﬁﬁl\? Qg)f%&ﬁﬁwmt@ewmzcgﬂ%?tg@mﬁf?m?denm, more

Wi t | Ide,.t ositlye arge alladium .

DRASERS et AR R AR TR o RRRTIE g Jn & more

pﬁémﬁﬁw@ﬂaﬂiﬂgﬂﬁﬂaaﬁmeﬁmﬂﬁ?@m @fgqmm hlg?&hgmrﬂws dokdd?Al-NH-
-QX0-15-methorycarhonylmethyl- obacteriochlorin 131- . )

CHe- At RETORRG a’ﬁ%aﬁﬁa%ﬁf@@%@@&émM—i@ﬁm—m (R)s A,

nﬁie%ﬁ@ﬂﬁhﬁﬁ%‘@ﬁ@é@{mﬂ% & Sveiereihonsigamise-fligeptiateo 10,
m

(20 gé{in DMF (2 ml), in the presence of trigthylamine (9.5 ml) and under
PRAGEPRrfod SR ére A rIsEFERMI A XL WA BT e Yrai ey dgnberein
dﬁﬁﬁgﬁ'ﬂ_ﬁa@5 E8mpOu 1'{_’9"‘{3%::Btlriﬁ§d SyEAREE e&@ggﬁﬁgon(gfa_sa 1317

described for com ound._S’ in Example 2. EM-MS (+): 844.78 (M- citrate
hydgrovetidemile doriveteadpompoundiahpih fmethylarsine.

310 Lgeih g Be Ui ER o BusieHos VAR b7 dl¥vention is a

di(2-hydroxyethyl)amide (compound 10 WO ) )
tipgbastzonrbior of thederonde i wheassindyd s 23%( 0 B3ds-BictiniARieyherein

~obiaine ' i ; ct ith _
Rgtﬁa?ggr@a?%ﬁeﬁi %I?i)f?n a g}%%glf%qf%rﬁgt%?ggﬁa |xtftjﬁf@e9’(gﬂrﬁl\§ X 'Ialﬁ(eyor Re are

N2 attion mhepa Rasis&besd Rt §ro fare1Oifins diydrowadyhprssirably C;-

) bt inthod j ;
R A i oy
ox/@l/pobitivslyMBacerdy 27088, (MeNaprafeely Wy BnmoniExaemdezt@ip of the

o e o Dot Al (b 15 gopy e -

alkpmpeididg (Bethy), wad disscluestiontriiunmaoe tecderyd sk ¢HimBrand the
. the mixture was evapor tQ.dryness ) i e {hy. produ .
i B e S S S S e o L G
(GHD)aNGRIS Anictd R vunsl Btirpeel wipcherp/oftie dtmoshhadIa(@Eh)g-NH, or NH-
perajiire for 24 h. The reaction mj: rated toremove .

TR Ay B e C e CCHET WHERR'S is an
integer from 1 to 10, preferably 2, 3 or 6. Examples of such compounds are the
herein designated compounds 20, 21, 22 and 23.

In another preferred embodiment of the invention, the Behl derivative is a
bacteriochlorophyil of formula I:
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15 compound 17 was obtained following purification by HPLC, under the
conditions described for purification of 5 in Example 2. ESI-MS (+): 438.54
(IM-2xcitrate]/2+Na-H), 416.46 (EM-2xcitratel/2) na/z. Example
16.31-0x0-15-methoxycarbonylmethyl-Rhodobacterwchiorin 20
138 Fisndigzdimethylphosphinoethyl)amide (compound 18) pepyy 2005000602
Bpheid-173-(1-ox-y--succinirnide) (10 mg), obtained as described in
Example 1, was reacted with (2- aggunoethyl)dlmethylphosphlne (200 mg)
in chloroform (5 nil) at room temp?atuge ova;mght The title compound 18
was purified on silica column angy8kitedwyithhghloroform-acetone (15:1,
vol/vol). 25ESI- MS (+): 825. 34 ( al Bé +H) m/z.  Treatment
opéfice of DIEA led to a
product having quaternary phos Nlum G f, which, after HPLC
purification, was found identicafie, 2. cafpound 17 obtained in Example
15 above. WO 20051120573PCTj 51080602 Example 17.
31-0x0-15-methoxycar bonylmethygR Gl¢ \ acteriochlorin 131,173-
di(2-As3- trlmethylarsonlumeth l)a mide diciffate salt (compound ID
Compound 16 (8 mg) was ved in trifluoroftetic anhydride (1 nil) and
the mintaeeeinas evaporatedito diness after 30 min. The dry product was

d | | '
ool Ao TSR PSS 0 v,
@ Fmixtubdny asdstiiredent ey Wig dloathwo #dh &4, Frd¥0,doC8 days. Then

the mlﬁture Igya d 1 etgmvg excess of trimethylarsine, and the
title probluc Sbv % urifié ?—| E>under conditions as described for
purificRtienIdf 6¥ @(a@@[egz 1OEM MS (+): 1133.94 ([M-citrate]+Na-H),
isg; (E-Iﬁ;@%ﬁat&]/% a.ﬁ.cﬁé%r;rlhp(lﬂexly8;.PalladlumS’;l--oxo-lS-metho

Rh?dm@qmﬁgﬁ@mi%; (@H*%@quwaﬂmﬁmmamf&@w@gﬁ@ﬂr
A8 Soortipii OO N ok DAt oF e conbfouhes, CFa-
H&,mgHL R, BoiieldvR Q8 posl)- m&ﬂ"ﬂﬁ%mﬁl{*@wa@m@m& -

chlorlde h drochlorld 137 lima!) - and sodium ascorbate (1 ol were -

peteoin Tpdr 3o ReR (ant g@@a@ -
r@E@@m@R&R‘P ME(CrdPERIIIRIA DS PR PR @Emaw‘i{gi{ gA

reactlon mixture was evaporated in vacuuniat room temEerature 1 ml of

69%? o ahde S BEHe-BRuucERie sty orr
ﬁ/%@ler&. washed-first with 20 ml of water, then with 10 nil of 10%
solutlon of acetonitrile in water, then eluted with 50% solution of

acetoRitdfe TOWatr Fh 25 eﬁ%@?@t@ﬁ A Reettabrkup was done in the

gIove 0 it > £
ot e Ve S o

The ptaductbiaSanbiduegashyilip Co-Grd rdiersstyg coprimgamgnone or more |
h%%@?ﬂg c%%bgrg’h%%p@eterocychc moieties; C;-Cys hydrocarbyl substituted

by one or more functional groups including one or more positively charged groups,

one or more negatively charged groups, one or more basic groups that are converted
to positively charged groups under physiological conditions or one or more acidic
group that are conmverted to negatively charged groups under physioclogical
conditions; or C;-Cys hydrocarbyl containing one or more heteroatoms, carbocyclic
or heterocyclic moieties and substituted by one or more functional groups as
defined hereinbefore;
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WO 2005/120573PCT/1L2005/000602 M.S (+): m/z = 821 UV-Vis
spectrum: 756 rim, 532 urn, 386 urn, 328mn
Examplel19.Palladium31-ox0-15-methoxycarbonylmethyl- 5
Fthodobacteriochlorin-1342-N2-dimethylaminoethyl)amide (compound 25)
P@egsol®dsBpheid, 3 (28 limo and 1 ml (8 66 romol) of N,Ne@imeatiwglaoesoz
ethylenediamine (95%), were stirred at room temperature for 2 hours

under argon atmosphere. At the end of the reaction, the mixture was

diluted, with 3 ml.qf water and .neutralize qlacj ic acid, T
produ%}ngasaprﬁﬁ#élg 853 %?ea[%}r%?i\?gléﬁ%%%%fé%g%r%? rlgo |e% f)k?gsg:g ty-
carboly@Ratacetic acid in water. B = 0.2% acetic acid in acetonitrile.

Gradient: 20% B (0-6 min) t9 95% -33 min. Flow rate: 4.al/mj .
Foim(a ST e SO TEBL B 1S AL O R K el the
c&@&f&*l@ﬁb% ﬁ&{ﬂgam@hmaamaimﬂmém;c and MS identity
confirmation. Retentjon time. 14 .46 mjn. +).,rmlz = .
Luv-\/ﬁ*g@é@%qﬂrsbﬁf(wém?iw m,eé?fﬁﬂ ﬁi] g9 ik ,:“"‘?g%ﬁﬁad!%& is not -
CexampieR); PallediemBicaxirdiidnphaxyeateomdniaiyt least one positively
Rhodobacteriochiorin-131-(3-N2-dimethylaminpprgpyl)amide (compound .
chareed g Gosipnahdidst (88 hivdh &ioyR MrtABSMmRIFdrio @ positively

cRasitE YA RO BrORWERIBE (R9¥Mionere stirred at room temperature
for 2 hours under argon atmosphere. At the end of the reaction, the .

mixtuld WA BEEEPTRh Shedeate thesmyRRHen danyideny Gislkl deshuive of
fRcidrdie ProguLivRs Rusiied, by rrerarative RPLG RIBLottHRile =0,

phase: A= 0.2% acetic acid in water. B = 0.2% acetic acid in acetonitrile.
awt Ridnt-OB%s BHO@mi) ¥ D508ide30eL 39 dmmarsids sentamiens hydroxy
S SHUBIre AN NBOgEH, - CHRGLO H30Malgeulah WaIght more
ggl .’3% 60.0 ngg)e 2065/120573PCT/IL2005/000gg2 The pgr}gduct was
peefotgbldl ppthiyl] @sterd MISaicdeepiijecopfifpiziignsaid amino acid or denvative
thereof, in which amino acid residue the free amino group may be quaternized as a
trimethylammoninm group. An example of such derivative of formula I is the

herein designated compound 13, |
The compounds of the invention, also referred herein sometimes by the terms

- “pigments™ -and- “sensitizers”, present sufficient-high-polarity .to-be water-soluble

and injected in aqueous solutions with no added surfactants. These compounds form
small aggregates in H,O/PBS solutions but undergo monomerization in the presence
of serum albumin by being adsorbed on the protein (Mazor et al, 2003). Thus,
trafficking of the compounds in and out of different cells is serum albumin -
dependent.

In one embodiment, the biodistribution and pharmacokinetics for the
preferred compound § are shown herein and, based thereon, it is assumed that this
and the other derivatives of the mvention remain in the circulation, and for a very
short time. Furthermore, as shown in Fig. 3C herein, compound 5 reaches a very
high PDT efficiency at less than 5 minutes of incubation with endothelial cell
cultures. Therefore, the derivatives of the invention are good sensitizers for

vascular-targeting PDT. Treatment of C6 glioma xenografis in mice, as shown
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Retention time: 14.26 min (+): ink = 817 UV-Vis spectrum (MeOH): 749
inn, 516 run, 380 rim, 334 rim 5
Example21.Palladium31-o0xo-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131 -(2-[(2-aminoethyl)aminolethyDamide

(WE;'QQBHQ%;SOZO mg of Pd-Bpheid, 3 (28 primp and 2 m| (18¥%§é%%84)091¥6{12

Diethylenetriamine (99%), were stirred at room temperature for 3 hours

under argon atmosphere. The mixture was diluted with 5 nil of water and
neutralized by glacial acetic acid. The product was purified by preparative
Mpsie icFigsc6lanth 7 nfissrenshats: thet D sphatedraspaily aetiv and causes
2k @ﬁﬂf&aﬁ%‘ﬂ 10 peelpaible. GrdiaRtatons Qﬁ/&rﬁf‘@:ﬁgﬁéﬁ‘& 1921458 in WO
(30-33 min). Flow rate: 4 ml/min. Formula structure: C39H51N706Pd +2
VBB Havlolbeul aecgrsiyply-gharged 1201 ThessrddumethexermaBpadmgthyl-

G an identity.confirmal iop.time.:12.91 mifa: +):
Rl o YR RS Al Wt (ol islied i wo
TRt aladi s asd - piotnethowyidabunpmathyi- considered the short

hodobagteriochlorin-131]2-his(R-ami Dami ' .
O B I B B A A DGR P and sltive
ofife(@. grmthrothmbirigi@saluimee thelearnmpawnsianf be used for the treatment of
N-methyl-2-pyrrolidone at room temperatyre under argon atmosphere ..
RO St iG ATRCBAER hat donend o ReoupRlaizition, and
dontaining GRnl$oativondddbitephesaid-bacdtacetic acid in water. B=

WO 2005/120573PCT/EL2005/000602 0,2% acetic acid in, acetonitrile. .
Craciatb20n SRSt Eh o BTSSP YA ApAfmaceutical

doaipadiaieireeiufrist2l a1 BENBUAERokiSCH I6OMTEMBIa Gilar pleighticeutically
861.4+ 180.1 5The product was analyzed by HPLC and MS identity
aeShRiRIE 53t thereot and a pharmaceutically acceptable carrier.

In a preferred embodiment, the pharmaceutical composition comprises a

‘Behl derivative of formula I, II or HI herein, more preferably a derivative of

formuia I bearing a quarternary ammonium group, most preferably, compound §.
The new Bchl compounds of the invention have similar optical absorption
and photophysical characteristics as the negatively charged Pd-Bchis disclosed m

- PCT/ILO3/00973 (WG 2004/045492) and-very similar to that.of Pd-Bpheid (WO..

00/33833) and, therefore, once residing within the treated tissue, they are expected
to be efficient photodynamic agents. They can thus be useful as photosensitizers and
as therapeutic and diagnostic agents in many indications. -

In one embodiment, the compounds of the invention are useful in the
oncological field for treatment by PDT of precancerous states and several cancer
types such as, but not limited to, melanoma, prostate, brain, colon, ovarian, breast,
chest wall tumors arising from breast cancer, skin, lung, esdphagus and bladder
cancers and other hormone-sensitive tomors. The compounds are useful for
treatment of primary as well as metastatic fumors. |

In anocther embodiment, the compounds of the invention are useful in non-
oncological areas. Besides the efficient destruction of unwanted cells, lbike

neoplasms and tumors, by PDT, the compounds of the invention can also be used
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M.S (+): ink = 861. UV-Vis spectrum (MeOH): 750 rim, 516 rim, 354 run.
Example23.Palladium31-oxo-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131-(2-morpholino-N-ethyl)amide (compound 29) 10
20 mg of Pd-Bpheid, 3 (28 ;lino and 1 ml (7.5 mmol) of N-(2-
wRaveeiaginhorpholine (98%), were stirred at room temperafEe/ orods/006602
hours under argon atmosphere. At the end of the reaction, the mixture

was diluted with 3 ml of water and neutralized by glacial acetic acid. The

%sgm&%ﬁ@e@e@x RAARGHAYR HRL GGk CRlusmdnabila RBass are the

2% acetic acid in water. B 15 0,2% acetic acid in acetonitrile. .
BiadRaNEe2 0% BOF HHF S, o3h s RSy iRH). audwiagular slopenaration. In

AR ARY UGS U dirt DEWSOT Rfitte! feaiRfR O ﬁdﬂ%‘ﬁ%&%&ﬂ%&%m such

845.3 + 60.0- The product was analyzed by HPLC S identity
ag defigTaricostae kEpsatiopl¥me: 15.68 min M.S (+): miz = 845. UV-Vis

spect gb/,gjg L ' . . .
Examigg]m. a&%ﬁgﬁﬁfgﬁgg{%%xy akg)ar%yﬁgr% ;?_Vf%ltlﬂn can be used in
PRAodobdetativentonih -8 diaygrsrdain dibeastsy Jasmidie foompeselddeyingion and
f Pd-Bpheid. 3 (28 umaol) a | ¢ ) of 15(2- .
t@&ng‘m% i °gf°“£§’(9a?3§ , W@%%%ﬁ%d%#gnacgn e&jrg‘as%&e Festqysis, and

aminoethyppipérazin
athenosalemiéicaplramermios phaa e Antferent] abifelmactioththeompdunes of the

. was. diluted with,1.ml! of water and neutralized by alacial acetic acid. The .
B3N B0 Ml SeyBlEn TG Do PRSI i Rifiduar

pro
sitfefid)y/faantic emidiovavatdir BiscAdOHRA01dAOENEROGMRLR0QDHONGERY. In

0.2% acetic acid in acetonitrile. Gradient: 30% -6 min) to 95% B (30-33,
RREACKON S SRR o CRRALRLS COf 1t N CRD D used &
neti3€ @O hMalertitat weight: BéleioislBP de SiFheiprostisthvamsanedydaque in

?ﬁ/ HPL&; ?nd MS idfntity confirmation.

a diseased blood vessel,

In another preferred embodiment, the compounds of the invention can be

used in PDT for treatment of dermatological diseases, disorders and corditions such
as acne, acne scarring, psoriasis, athlete’s foot, warts, actinic keratosis, and port-

wine stains (malformations of tiny blood vessels that connect the veins to the

- arteries (capillaries) located in the upper levels of the skin). . .

In another preferred embodiment, the compounds of the invention can be
used in PDT for treatment of ophthalmic diseases, disorders and conditions such as
corneal and choroidal neovascularization and, more preferably, age-related macular
degeneration (AMD).

In a further preferred embodiment, the compounds of the invention can be
used m PDT for killing of microorganisms including virnses, fungi and bacteria in
samples and living tissues. For example, they can be used for sterilization of
biological products such as blood and blood plasma for transfusion, followed by
irradiation for destruction of infectious agents. As shown herein, compound 5 is
active against both Gram-positive and Gram-negative bacteria (Fig. 8).

The novel water-soluble Behl derivatives according to the invention sensitize

endothelial and/or neoplastic cells or other abnormal tissues and lead to their
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Retention time: 14.37 min. M.S (+): in/z = 844 UV-Vis spectrum (MeOH):
747 urn, 516 urn, 380 urn, 330 nin 10 Example25.Palladium31-0x0-15-m
eat oxyca rbonylm ethyl-
Rhodobacteriochlorin-131-(2-[(2-N2-diethylaminoethyl)aminolethyl)amide
LemRoNsE-a3.) 20 mg of Pd-Bpheid, 3 (28 umol) and 1 mlm%yfg&wz
of N,Ndiethyldiethylenetriamine (98%), were stirred at room temperature

for 4 hours under 15 argon atmosphere. At the end of the reaction, the
mixture was diluted with 1 m] of water and neutralized hy glacial acetic i
destauetinn phyodee il U RS by hrper MveH e Yehs %@Fﬂ‘fnﬁf FBREate

WwhrRIen AR 0 2% 2016 naiRE BRofbhadaasiic Reiepy aneteniiemed to

Crradient. 30%B (0-6 min) to 95% B(30-33 min). Flow rate: 4 ml/min.

epdegeRinG skvstmrand ety Tobpenget prcsoomdiorathimrrasgre oxygen
sPésidk TREDLIheRanhirbwas anebyed by RikGrRNE N | lr}:q.)tﬂ\iidered to be

confirmation. Retention time: 13.77 min. M-S (+): miz = 874 25UV-Vis

resretsiinie (fae the cvtatosin effestutn addiiom tbaphaipapimated forms of some of
58 Lo ket Hike 0021 Q00RH2 A XRmPleR6 - Ballagi S is 09ty Mmors or

ethoxyca rbonyl m ethyl-

OMQ@aMWMGHnEGWR@m%amino]propypahide
(compoung3ig):P g%&ggg%ﬁ%%g&gﬁ@ ¥ § bhand circuldaﬁon the compounds

bis(3-aminopropy mmol) were stirred at rbom
ofethpeiatarditor 2teopsstisndieharguteblenfephaenldtdarssopPDT (VIP), as
completion (T.LC), the r ion mixture was diluted with wate, 0 ,
e S AR, OB RA% hATe A o IR agligeh) by
thesnesiee hbs%ﬁrq ?@@ﬂ@!@@ﬁmmamﬁﬁeﬂammwwd ey g_ﬂ!@@ventors
times wit nil water. The phase separation was improve adding .

faip barfseietiotepas aenag EEiiBh BNERALY I e fiee Flmmor
a&\fﬁﬁt@”i%f wighM g&%a&nﬂmwt%ﬁegﬁwemd Bfﬁssﬁéﬁexi@eo’w”@jrect

was re-dissolved in 10% aqueous acetic acid (10 nil), and the product was

pheieipiesisaignelmdiidoa refotislin sdlabutomeheresmdaptiame sagonse

tde-gigsolvegl in %0 apmROUSRELITSIAd13MY) 3ndeiephiligset shown that
15Formula structure: C41H53N706Pd + 2 CH3COOH Molecular weight.
photessnsitigation op rdavked &ya Aty op s amied drensmtaneans lumination

s Rate T RASIONINe HAR- SRS n oMBEY A6 §48cular damage and

- depletion of oxygen, leading to termination of blood supply-and tumor eradication .

In this aspect, it is envisaged by the invention also to use the compounds of
the invention in combined hyperthermia and PDT for treatment of tumors as
previously described (Kelieher et al., 2003). =

The positive charges of the compounds of the imvention significantly -
enhance the absorption of the novel Behis to tumor endothelivm as known in the art
for other positively charged drugs that are used for therapy or for imaging of tumors
(Dellian et al. 2000; Hashizume et al. 2000; Campbell et al. 2002). ‘The enhanced
affinity dramatically decreases the concentration needed for induction of endothelial
cell-death at very short times of incubation, as required for vascular targeting PDT.
Thus, these -compoundé enable reactive oxygen species (ROS) generation upon

excitation that is limited to the interior vessels and, thereby, causes selective
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20UV-Vis spectrum (MeOH): 752 nit, 519 mu, 380 urn, 334 am.
Example27.Palladium31-oxo-15-methoxycarbo nyl methyl- Rho d o
bacteriochlori n-131,173-di(2-N3-trimethylarnm oniumethyl)amide

diacetate salt (compound 13) 25The diphosphate salt of this compound is
Weswip@ekiisExample 8 (compound 11) For the preparation &EEHBAIt#006602
compound, 101 mg of Pd-Bpheid, 3 (141 limo') and 10 ml of

Ethylenediamine (148 mmol), were stirred at room temperature for 2 hours
ALBEGHRr ARN BHBOSAN s TRC R h SHIUHRROReQ-M R CAMRNN ad@agR telated
30 bromo-tris-pyrrolidino-phosphonium hexatluorophosphate (PyBro
PRARHSEIRACIDTIR005/120573PCML2005/000602 2.3 ml of chloroform

was injigeuc) IR AGREIANE S EBbAUIR AR RO U A0 ABBHS, 1o sorum

hours at room temperature under argon atmosphere. Then'th

allundnolddsignifiexce nggﬁmgplﬂibtb@a%npmd@dm weaaqmgcsraiﬂnﬂy

\?\)/tftlﬁ( Z%Cr)S Jﬁg}water The 5%%}0 Ip asg év%eg E%@\% %%Wg%é’ﬁ‘m’

theyd Al doargdratp prviisantal pbasmaiod compdisnd I:Lﬁlmobsaﬂnhmpn

Comppundd2aaghie dsslissin 0 SLSRBion HSsants of e
reactlon mixture gasse argon or a mln bre

lmtwtium mlrseﬂmjdéitgd,afmm@mb&awﬁlﬁ mdnﬂﬁtﬁ,Samirﬂ@ dr&epowder is
tl(lirln 2 ml r’% mtrod clto the react tt &
SARE Wi oh ol P eI e Ao e oion for
mmdnatvomtgamta(tw&mlﬂmdiaﬂe @wptgmd is tAfteadbisbiriamthe serum
oderate stream of.argon was pass gtrou h the reactigp solution in
oD P8 VAL T PRSI v g 1 BRFEERG Of the
ctﬁﬂp@ﬁiﬁ@l@rﬁdm&dﬁﬁw\t@&tﬁ@@ wetfivateh dadiiashe ddd Xthfple as

ml) with 1 ethyl acetate The_aqueous solution was conceptrated by
E\]}?A‘EW%E G Snf Wol FETEL ) PrackFe SHodthaspesy, Mack

Pﬁﬁﬂﬁ@@@)@& Hﬂsﬂg{tlp@,slgbgqueous solution on a Sep-Pack column,
initially- pre-washed with-120-ml of water.and 200 ml of 1% _aqueous

acetid BEIHLASRERRBHIRAFS P JFSRICASHARY SoMa G5 dHoRe e may be
1%%2@1%@%%@&@5&@pm@%@tﬁgﬁa&aﬁ@@ﬁeﬁe@ inediigNdetals,

the solvent was evaporated The purlfle %roduct was re-dissolved in 3 ml

apidipsiey BridayshHm A, srabadimert tha dmbbdemeriyeds padigactively-labeled

~b)/ cigcuiad WRIBhuAOL- 43 1h8ids 7Ga Maprétygt Waganalyzed Qd&mmsted 0 ...

1-EPLC and MS |dent|ty conflmaatlon 25Retention time: 11.35min. M.S
ﬂ{q})zﬂa\%@e erably by v, injection. The locus of the cancer may be imaged by

standard procedures, during a certain time interval following the administration.

The amount of Behl derivative to be administered for PDT therapy will be
established by the skilled physician according to the experience accumulated with
other Behl derivatives used in PDT, and will vary depending on the choice of the
derivative used as active ingredient, the condition tc be treated, ‘the mode of
administration, the age and condition of the patient, and the judgement of the
physician.

The wavelength of the irradiating light is preferably chosen to match the
maximum absorbance of the Behl photosensitizer. The suitable wavelength for any

of the compounds can be readily determined from its absorption spectrum. In a
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UV-Vis spectrum (MeOH): 747 urn, 514 urn, 382 urn, 330 nm WO
2005/120573PCT/112005/000602 Example28.Palladium31-oxo0-15-meth

oxyca rbo nyl m ethyl-
Fthodobacteriochlorin-131,173-di(3-aminopropyl)amide (compound It) 20

RS 9hEAsRRReid, 3 (28 gmol) and 2 ml (23 7 mmol) of fresh%wﬁgﬁvwaw

3-diaminopropane, were stirred at room temperature for 75 min, under

argon 5 atmosphere. After this time, a solution of 138.8 mg of PyBroP

(297 pmol) in 200 gl of chloroform was introduced to the reaction vessel.

misEerdarabndinaniet T6PRE Sl S90TsR s dtseb i esmprelsahbulgers at 720-

250K atmosphere. Then the reaction was cooled, and excess of coupling

reagent was destroyed by adding 1 ml of water. The mixture was diluted

with 5@ ciofsegstbilry Hivdpresshe daVRREDE 180T g WAE prPtans such as
[ ' ilter: ted, The final .

e ) S e e R S b Bhin ana

ohin@rioosaastioresidfihwnser sBx0. 26wt dacideivrbedoiitTeat kididn2002),

0 -6 min),10,95% B (30; [ low rate; 4 nil/min - Formula .
R R o R S A e, o AE et bina
spr@iﬁcﬁﬂg pmdhxgetvasi&nmyzpﬂmy pﬁﬁ&MM&ﬁtﬁhﬂl@abm&ﬁm@nors and
TR a8 G SBOT AR G he PUrEbie of Thereasing the
rEbeativale28d3 dhiogliniorSdnd nealdd sitesth Bxybes e niaki@iybptical absorption

hodohacteriochlorin-131,173-di(4-amipobutyl)amide (compound 20 mg
o B SN S T GOl 2 M TR OB P 4! G AERIEEnGEpth of
pegseaitredvhiidMedang teurbinder afghe mimpgpietanAfter this 25 time,

a solugjon, of 133.4 m%%f PyBroP, (286 gmol) in 200 pl of chloroform was

introd Y CBRES AT 4 IS Me 108 Dy iheh Rkl vaas i erPRsieth Birer tapize the
intdthsed 3RE MeERLANARIROSP IR B I RIRS SRAIRD WRTSANEH cAiing to

excess of coupling reagent was destroyed by adding 1 ml of water. The
the, excitsd - triplst  siate, thus also expanding possibilities for new diagnostic

procedures.

The combination of positively charged peripheral groups and/or neo-
endothelium specific antibodies and/or peptides that have high affinity to neo-
endotheliai-cells, will preferentially target -théchhl moieties to the tumor or treated. .
site. As a result, the concentration of the photosensitizer in the vascular
compartment of the malignant tissue is expected to increase dramatically relative to
its conceniration in the normal tissue, where cells are more dispersed, thus assuring
amplification of the PDT effect in the tamor site. This enables effective use of Light
doses, lower than the damaging threshold of the normal tissue, thus reducing the
need for spatially well-defined irradiation. '

In one most preferred embodiment of the present invention, the target for
treatment with the sénsitizers of the invention are abnormal blood vessels,
particularly blood vessels of solid tumors, age-related macular degeneration,
restenosis, acute inflammation or atherosclerosis (Dougherty and Levy, 2003), due
to the inherent difference of sensitivity of normal and abnormal blood vessels to the

suggested PDT protocols described herein,

37



10

15

20

25

evaporated and the product was purified by preparative HPLC, C-18
column, WO 2005/120573PCDIL2005/000602 mobile phase- A= 0.2%
acetic acid in water. B = 0.2% acetic acid in acetonitrile. Gradient: 20% B
(0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min. Formula structure:
WAFHSERIOEPd +2 CH3COOH Molecular weight: 873.2 +1 2GHIETH§000602
product was analyzed by HPLC and MS identity confirmation. Retention
time: 5.11 min. M.S (+): ink = 873 UV-Vis spectrum (MeOH): 748 nm, 516

rim, 384dimerd 3tefivhdfek vampl e Raliadiag HeoxAhbbusr @il pk¥eaddynamic
bonyl m ethyl- Rhodobacteriochlorin-131,173-di(2-aminoethyl)amide

theBrp dota EbuvanidnigRhPREE deses brbipate Zrpsiohadipase,

di ARy sPediadning, \We iR R ik E0OM IAMDFBIERAALID M- HRYShe used
.argon atmosphere. After this time, a solution of 136.8 mg of % roP (293

IRl b fembiantion Wath1 Sssttute dedp e sestithe vissgience of
cﬁ&@@ﬁ“!&ré@%xﬁ%‘&d faangtherz hay rPRLIAOMARL PG Ay %{g}eaud the

argon atmosphere. Then the reaction was cooled, and excess of coupling
pratigeenw diiviegrof dbeoghulesnen)2 snnunateey i rpaetdinanmes \Wass of
inted.with .chl ' i ]
c%%%oﬁe%%%?%@éggrg%% an%gpr% ina p%%ﬁlg‘?%v%%qf%ﬁ géiw B, or

folleprargtfraneeal RitCy Gupiopbistn e provibtphskansis (Resemptondidiay be
= 0.2% {ORLT] radient; 20% -6. min).to
R L e e A SR e SN A R
C39HSDNBFRssH*IlDHACM g Ibe itmrewtights 81ds8 thd 2euipaGiidecS the
. product wa I by HPLC and M$S identity, configmation. Retention
VER 15 VI Eat Rold EPhURy SRR e, At tie dhat
ithibverntea8ih gy b aSaptins AVEXPPOTRA RASTSRETAeAROBEAA by computed
tomography (CT). This may be especially useful in areas that require extensive

surgery such as in head and neck tumors.

The amount of d-ompouﬂd to be administered and the route of administration
will be determined according to the kind of disease, stage of the disease, age and
health conditions of the patiént, but will be much lower than the currently used

- dosage of Photofrin H® (about 5-40mg HpD/kg -body weight) or-Tookad® (about.... .

2-10mg/kg body weight).

The pharmaceutical compositions of the invention are administered to the
patient by standard procedures used in PDT, for example, systemically, particularly
by injection, more preferably by intravenous injection, locally by direct injection
into the solid tumor, or topically for treatinent of skin diseases and conditions.

The invention will now be illustrated by the following non-limiting

Examples.

EXAMPLES

For convenience and better understanding, the section of the Examples is

divided into two subsections: (I)' the Chemical Section, describing the synthesis of
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Example31.Palladium31.-ox0-15-m eth oxyca rbonyl m ethyl-
Rhodobacteriochlorin-131,173-di(2-N2-dimethylaminoethyl)amide
(compound 20 mg of Pd-Bpheid, 3 (28 umol) and 1.5 ml (13 mmol) of N,N-
5 ditnethylethylenediamine, were stirred at room temperature for 1 hour
wndes@rgesyatmosphere. After this time, a solution of 131 mgealPYRsaToso2
(281 'mop in 170 fil of chloroform was introduced to the reaction vessel.
The mixture was stirred for another 2 hours at room temperature under

rgon atmosphere. The t%%r action was ¢ ole%n% ce coupli
&Eagcé’ﬁf)%‘&s %‘é@t e %ﬁf &?%Vf%}ﬁ Sofav}/lége]rg e resac%i%on’mlx ur the
RistodisHEY0ihd A and i thit oblaig abhdotisilyad thiosewiBckDBonivatves.
water. The solvent was evaporated and the final product was purified by
preparative HPLC, C-18 column, mobile phase: A= 0.2% acetic acid in
water. (B bhcaceticrcipiinpcetonitrile. Gradient: 20% B (0-6 min) to
95% B (30-33 min). Flow rate: 4 ml/min. 15Formula structure:

c43HEB theoEpamplet hesen ohMBBEAIR AGHES 7375198 4 F e and the

i 3 kit itdRufibe GO AMBION AR
lﬁﬁg%#%&%é’??h%l S (+$)§/%!gf: 873 20UV-Vis spectrum (MeOH): 748 rim

‘wrslinedgacardimstortke following List of Compounds and the Appendix. The

fﬁf&ﬁm&éeé?@-foéﬂé‘dd!ﬂfﬂ?el&ﬁ%s&éﬁmﬁ SHGRROWRIRIAYE 1 and 2 and in the
Rhodobacterioehlorin-131,173-di(3-N2-dimethylaminopropyl)amide
Appensttag the20dmf dirderpitien, Justderens B ofaemeqs. 1.8 mmol) of

3- dimethylamino-I-propylamine, were stirred at room temperature for 1

hour under argon atmosphere. After this time, a solution of 130.6 mg of

IrHyBed P ¢2800pmad) in 170 ill of chloroform was introduced to the reaction
vessel. The mixtyre.w jfred for another 2 hours at room temperature
%ndae?er‘t%r}agn %’i‘r’ﬁ%‘@h%@%@n the reaction 30 was cooled, and excess of

X Bpitagophgeitontidd deBplyeid by adding 1 ml of water. WO
ég%?#z 573RCT/ LZE())IQS/%(I)\}?%%Z Teq reaction mixture was diluted with
8 9?%%%? AARE Was eg ch,)e with 100 ml of water. The water

joined and gvaporated. The final product was purified by preparative
eﬁ’&ﬁ&“@i%&? obile phaspe: A=0.2% ffcetic aciéll iFr)1 .WF;ter. B=5 _
0.2% -asetit neidtvageidnitbnGhetiRht 0% Br{dehlonin) td 95V8 RI(2-N-tri-

{338 min) Flow ratec 4 imin, Eormua stuctyrey C45H62111805Pd +2

6. 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin  13',17°-di(3-amino-
propyl)amide [Exampie 3]

7. 3'-0xo-15-methoxycarbonylmethyl-Rhodobacteriochlorin 131, 17°-di(3-N°.
trimethylammoniwmpropyl)amide dicitrate salt [Example 4]

8. 3'-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13', 17°-di(6-
aminchexyl)amide [Example 53

9. | 3l.0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin ~ 13*,17°-di(6-N°-
trimethylammoniumhexyl)amide dicitrate salt [Example 6]

10, Palladium 3'-oxo- 15—mcthoxycaxbonylmethyl-Rhodobactériochlorin 134,17
di(2~-aminoethyl)amide [Example 7]

11. Palladivm 3'-oxo-15-methoxycarbonylmethyi-Rhodobacteriochlorin 13',17°-
di(2-N>-trimethylammoninmethyljamide diphosphate salt [Exampie 8]
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Molecular weight: 901.2+ 120.1 The product was analyzed by HPLC
and MS identity confirmation. 10Retention time: 12.9 min. M.S (+): m/z =
901 UV-Vis spectrum (MeOH): 746 run, 516 urn, 384 inn, 332 run
Example33.Palladium31-o0xo-15-methoxycarbonylmethyl- 15
Risosleeetesiochlorin-131,173-di-(24(2-aminoethyl)aminol ety amioesosos02
(compound 18) 20 mg of Pd-Bpheid, 3 (28 umol) and 2 ml (18.3 mmol)
of Diethylenetriamine; were stirred at-room temperature for

L

triesettighunasseluibethpiiidevhiosiitecaltd Exaothle 9D min. at room
e, unde. on atmosphere. Thegn the r ion wa led, and._ ,:
gxrgg"jﬁ%c%%f 61%{ e"gigggléﬂr(?tt]EL gs estroyec B%%%H?f“g%t i?{r}% 0 ﬁ%@r.ef%% fhdide

sabAEicnaplxtile was neutralized by glacial acetic acid and diluted with
ater. The proguct w urified by preparative HPL -18 column

L Bt e e ey e, 19417
daosianitlimdetadiantide YERaOp6:roi]) to 95% B (30-33 min) Flow rate: 4

ml/min, Formulg, structyre: C43H60N1005Pd, + 3COOH Molecular
Lpigirllsim <0 1> ety R oSy AT 17
didentinirppiisnalionsRbatidddiiRakdie 12). (aggregate) WO

2005/120573PCT/112005/000602 M.S (+): m/z = 904 UV-Vis spectrum, 5
13veoPd: 7 25 P-4 S msthogearhauykpathyl-Rhodobacteriochlorm 13 -(2-5%-

a8 ﬁﬂf&ﬂﬂ# )] ‘@é%‘iﬁ%t’énsﬂﬂ%ﬁfpleb iyl m ethyl- 5

dRho obpcteriochlorin-%%i,17a-di-(2- (2-N2-d|eth§/)?z:iym noethyl)a min ithy,
1amide JcorpdarmetbyxycabonylsatiyBRhedpbaesarigntdtihg 1 i (4_%';3&1(2-
hmg%&ﬁ%%ﬂ@tm%{%q@triamine, were stirred at room temperature

or4

oufs‘under argon atmosphere. After this time, a solution of 130, mg

1%¢ pyBromocd samsthsiyesbonyimathds Rhnsehsntsmnchlansduc A thdi(2-P-
i - 1 3 ] 1 d t
%%ggﬁ%@ﬁ%%%ﬁﬁm&&%@sﬁ Fﬂﬁﬂﬁﬂezﬁrou rs at room

raturé un atmosphere. Then the reaction was cooled, ar}d

18xcess d-Eoupliagretyancahendmedyddiiiodabinsterioshlmivater 3T H - di(2-

/ j lj «glagjal acetic acid and diluted in
dﬁwﬁa@t%ﬁ %%;é %ﬁfm&%&gﬁ%@gﬁﬁeﬁgraﬁve HPLC, C-18 columnB R
19nobilePrads-methoxy@bendtstiyl Fhndebackriockdorimetitadd ndi(2-As™-

A B A T e

28/ eig, ht: 1516@8n0 8 1Bnino)- 1 5-methoxycarbonylmethyl-Rhodobacteriochlorin
13!,17°-di(2-aminoethyl)amide

21. Palladinm " 3'-(aminoethylimino)-15-methoxycarbonylmethyl-
Rhodobacteriochlorin 13!,17°-di(2-aminoethyl)amide
22. 3'-(rimethylammoniumethylimino)-15-methoxycarbonylmethyl-

Rhodobacteriochlorin 13", 17°-di(2-trimethylammoniumethyl)amide
23. Palladium 3'-(trimethylammoniumethylimino)-15-methoxycarbonylmethyl-
Rhodobacteriochlorin 13,17-di(2-trimethylammoniumethyl)amide

Materials and Methods
(i) Bpheid, 2, was prepared as previously described (Wasiclewsld and Svec,

1980).
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The product was analyzed by }PLC and MS identity confirmation.

20Retention time: 5.3-6.6 min. M.S (+): m/z = 1015 UV-Vis spectrum

(MeOH): 743 mu, 512 rim, 380 ma, 329 inn

Example35.Palladium31-0x0-15-m ethoxycarbonylmethyl- 25

@ﬁ{gochlorin-lBl,173-di(2-morpho|ino-N-ethyI)amideélc mpound

%?%}Er)ng o#Pd-Bpheid, 3 (28 pmol) and 2 ml (15.2 mmol) of 13%%-2805%00602
aminoethypraorpholine, were stirred at room temperature for 2 hours

under argon atmosphere. After this time, a solution of 136 mg of PyBroP

(291 diEpyatliatiom| bdatttmpliernbedsdatiBduBabeaid i wastitherpsepared as
The mixture w. irced.f he r g r
PLEoN %ym%eggﬁé?ﬁ? en%@ﬁegﬁc%o%gﬁa%%mgmggpg{ﬁg %18?(9;?1 Ld.
1200gH RegriRLerids F5i060602 cooled, and excess of coupling reagent

was destroyed by adding, 1 ml of.water. The,reaction mixture was ‘ _
neutrf@egg Al %@%ﬂ%ﬁé“ and &Iut%%mr\%%?le_eﬁ e m|xet’ure1§/\6}?alécxylene
ditissabedid ealiaetpibhesyitedew(thehinlotion), 8xt80pmicidsedrianic Aldrich

A Bt A RO s B Bt By, 15
dySonegic atisdhnseRtofivte )G racient-A0idiRo(frls) thRbdeBride were

(30-33 min). Flow rate;: 4 milmin. Formulg structure: C47a62N807Pd +2
PR Mo et TGRS AT EoIe PR RO Sterm.
H&&%ﬁ%@iﬁﬁ@%wﬁa@a&%@ﬂﬁ%@@ﬁsmeﬂﬂq1994)
min. M.S (+): m/z = 958 UV-Vis spectrum (MeOH): 745 nm, 513 tun, 381
aph Kmoshifa E‘%‘(tarﬁlple@@ﬁiaﬂaﬁig)hdrﬂ SR HRS LR SR RSy ipEegared
abtiapgiahagteroghiesin-i31,173-di(2-piperazino-N-ethylyamide (compound
ID 20 mg of F’d-Bpheid, 3 (28 pmol) and 1 ml (7.4 mmol) of N-(2-
amin&éﬂwﬁﬁ%@&kﬁ radonlyrnierd snakEdr SYRPeAaReEatbr vsed except
r, . fém% € i !m' S j 0 mg of
VJ%%% oepﬁyzjﬁ{ﬁ?g% nol) -in 50%@9%%%% spelap i

0 pi of chloroform was introduced to the reaction
vessdi)THeGnisilire Matestifisscderidttandench, S s mpary)achberpform-methanol
(‘; ture under argon atmosphere. Then the reaction was cooled, and
extess of coupling reagent was destroyed by adding 1 ml of water. The
reaction mituNovlaar newgakitisd topayianisl ABBYRhcipentch disesd Tacorded on

A RIS 60 B TS commst

" fregeteriniedslatieat vilYedsi2balGdlvain ptalbis i IkGBahididandarate. - -- -

4 ml/lafil% The extinction coefficients of the Pd-derivatives were determined by
correlating the Pd concentration (using flame photometry with PAdCl, as a'standa:_rd)
with the optical density of the examined solution at the particular wavelength.

(viii) Electrospray ionization mass spectra (ESI-MS) were recorded on a
platform LCZ spectrometer (Micromass, England). |

(ix) Inductively-Coupled -Plasma Mass Spectrometry (ICP-MS) was
performed for determination of Pd concentrations using an ELAN-6000 instrument
(Perkin Elmer, CT).

(x) Optical absorption (UV-VIS) spectra of the different complexes were
recorded with Genesis-2 (Milton Roy, England) and V-570 (JASCQ, Japan)

specirophotometers.
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Formula structure: C47H64/N11005Pd +4 CH3COOH Molecular weight
955.5+ 240.2 The product was analyzed by HPLC and MS identity
confirmation. Retention time 11 4 min. 30M.S (+): railz = 955 WO
2005/120573PCM12005/000602 UV-Vis spectrum (MeOH): 744 nm, 513

WD 26530 10833329 nm PCT/IL2005/000602
Example37.Palladium31-ox0-15-methoxycarbonylmethyl-

Rhodobacteriochlorin-131,173-di-(3-[(3-aminopropyl)aminolpropyl)amide

(compound LID Active estef preparation- Typically, 25 m

Pa-B ORI TENES B P HATA A T R g&é&ﬁﬁﬁ%%%@%ﬁﬂ?ﬁﬂ)
ek Ba2pmoneErs dissalues,igdeabef dry DMF under argon. 31 mg

of 1,3-dicyclohexylcarbodiimide (DCC) (150 !'mop were added in 500 pl of

dry DMF. The reaction was stirred at room 10 temperature overnight. The

DMF was then evaporated@agdhe 21 ossc pas pusified by Si02 liquid
chromatography with 95% CHC13:5% EtOH as the eluent The solvent was
then evaporated to yield 55 mg of activated ester. Experiments show that

E%%?ﬁﬁ& NECEEERLY 5150 APt PHER e ASHIVRIRRIEh A48 Mlorin 13%,17-

heid-OSu (24.7 umol) were stirfed at room temperature with 15 1 ml

d‘K@me%ﬂimw.@ade@I)amine for 3 hours under argon
atmo;ghe&gepi eyregCtQRIXIurg was thep V\a,\s?ﬂlﬂﬁ@cf a%?raéﬁﬂlé%%emg (a

temperature. After evaporation, 1 ml of water was added to the r

thadebhetgniodulorinadepusified ipywinshdhetivsa el e t@rntw G-k ivtoi)Bpheid 2
s A= 0.19 eti bl =721 = 0.1% acetic.agi
RSB A AR € R0 B B S PR A SEERTR guus) o
folhiny £168 nate: of rBipieid Roomptansth UXXuic) @4y HESTHS 0P d54ng of 1,3-
.CH3COOH- Molecular wejght: 959.4 + 240.2 T roduct was analyze
iy e N O e e e B R i room
tetaperatnre. 95 R ViMdisssheair s 75Gaponatsd Gunuder38&lnce B 3Renmurg8ta dry
WO 20051120573PCTALL2005/00060 . : )

reRe N SSOMAT ReISTE O 50h s B cilfed fyprm insoluble material,
aridhattebacipioatiberiof ted sbldedi([hbisiadactBehbid}amifolethyRastidenide),
Wi %Oorgpa?ﬁlerée %E%: conversion was about 95% (TLC).

Eight mg (8 mg) of Bpheid——173»(1~oxy~succi1ﬁmide) was diss_olved in a

- ‘mixture of chloroform and methanol (2:1,viv),-in order to enable the opening of the .

isocylic ring of Bpheid, and ethylenediamine (i ml) was added. The reaction
mixture was treated with Argon for 10 min and stirred at room temperature
overnight in the dark, to enable binding of ethylenediamine at both the 13! and 17
positions. The reaction mixture was then evapofated to dryness under vacuum, re-
dissolved in chloroform (50 ml) and washed once with water (about 50 mi) to
discharge traces of ethylenediamine. The chloroform solution containing the
product was collected and evaporated, thus obtaining the compound 4.

ESI-MS (+): 713.89 (M+1), 357.56 (IM+2)/2).

Optical absorption in chloroform, A (relative absorption): 753 (1.00), 522
(0.28), 354 (1.05) nm.
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20 mg of Pd-Bpheid-OSu (243 innol) prepared in Example 38 above, were
5 stirred in room temperature with 1 ml of tris(2-aminoethyl)amine for 3
hours under argon atmosphere. The reaction mixture was then vacuum
evaporated at room temperature. Then, 1 ml of water was added to the

i e product was purified on preparative HPLC wi - i1
ﬁ?ugﬁ%ﬁ’%ag E1'itl1e phase: .A= 0.1% acetic acid, pH=7.2, in wateggég:“%%f%/)é&g&m
acetic acid, pH=7.2, in acetonitrile. 10 Gradient: 20% B (0-2 min) to 90% B
(20-22 min). Flow rate: 4 ml/min. Formula structure: C47H701\11205Pd .
E@HBCOGH Molcsliarwditimethoxy cadpenyimesinrbidoahasterjeeiforin

R S R O TR

Eninpl{éesapRakiadiuw 1 pospatst nfistmoxpapbongmetsyidepicted in Scheme I

hodobagteriochlorin-, =di(2-N-(2'-pyridyaminogthyllamj
ESSBHE DB BB (EA 1o O oo SRR s ) i e added
t6lisseiaibin EA B eheitiylenadiafrihk(éfofinnTihd) madibe mixture was treated
refluxed for 6 hours.at 100C. At the end, the excess of ethylenediamin
s AP Rl PRI TSR PO B o RS o the darke. The
p%&ﬁcﬁ%')@&ﬁﬁ@@@dﬁﬁ@@%ﬂﬁ%ﬁtﬂﬂﬁ@%@@gsﬁ@aﬂﬁ| 786Qqueous %ayer was
(0.040-0.063 mm). Mobil phase: methanol 90%, ammonia sol tlin i%,{OJ'ASCO,

collesisdApd SHrporatedsind e W RS A BRSSOy
J%Héi;‘? w3 agivtiend G i dusiBf faﬁaﬂ% SoldantoAno o5 Rd-Beheicb@Sy, pH

7 mmol, prepared in Example 38) were added to a solution of 110 |

Afig Ssriner By nayiyigilen damatiotomsotinrfifitlcappmuyeynd S as the dicitrate
2099 d2ARRE G Mo BROPPRO SR AispekRY I toHRRININS, RSSO 5 in

stirred during 5 hours at room temperature under argon atmosphere. The
msibdnel wabeunfiedliy breparative HPLC, using a C-18 column. Mobile

phase: A= 0.2% acetic acid in water B=0.2% acetic acid in acetonitrile. 5

Gradient 20% B (0-6 min) to 95% B (30-33 min) Flow rate: 4 mlimin.

Formula structure: C49H56N1005Pd +4 CH3COOH Molecular weight:

971.5 + 240.2 The product was analyzed by HPLC and MS identity

confirmation. Retention time: 13.96 min. 10M.S (+): m/z = 971

Table 1. Gradient profile of purification of compound 5

Time (min) | Flow (ml/min) | A% | B%
e 5 Jwo o]

15 5 G | 100

17 5 0 | 100

72 5 100 | ©

30 02 100 0

ESI-MS (+): 990.12 (M-citrate).

NMR in MeOH-ds: 9.33 (5-H, s), 8.92 (10-H, s), 8.75 (20-H, s), 5.35 and
4.95 (151-CH2, by), 4.0-4.4 (7,8,17,18-H, m), 3.80 (15>-Me, br s), 3.52 (2'-Me, s),
3.19 (121-Me, s), 3.09 (3°-Me, §), 1.92-2.41, 1.60-1.75 (17", 17%-CH,, m), 2.19 (8"
CH,, m), 1.91 (7-Me, d), 1.61 (18'-Me, d), 1.09 (8°-Me, t), 3.62, 3.05 (CH,’s of
NHCH,CHNMes), 3.39 and 3.02 (Me’s of NHCH,CH,NMes).
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UV-Vis spectrtun. 750 nm, 516 nm, 386 nm 332nm
Example40.Palladium31-oxo-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131,173-di(2-N2-diethylaminoethyl)amide(compoun
d 1545) 1) 30 mg of Pd-Bpheid, 3 (42 pmole) were stirred in 300 p1 of
wddigthylamino)ethylamine (2.11 mmol) at room temperatupe-far 35486302
under argon atmosphere. The aminolysis product was analyzed by
HPLC-MS. Retention time: 15.49 mirk. M.S (+): m/z = 831 202) A solution

of 40 mg of PyBroP (0.086 inmol) in 200 pl of DMF, was added to the
previdiriied aleimilenin wates ol Eslaiiimatmetionr dom Eé&%r%’carée'ml

3@4@%‘;%@%&%@&%@@&{%@% REpdyct was purified by

preparative HPLC, using a C-18 column. Mobile phase: A= 0.2% acetic
acid in water. B=0.2% acetic acid in acetonitrile. 25 Gradient: 20% B (0-6

in) %,B £30-33 min).F ) iy, Har - g3
e T e S L R
dp(Bearoinvgs applymeddsy(¢dBpOwrdiGY S identity confirmation. Retention
time: 1181 min 30M.S (%). in/z,= . .
2005 TRBDIC B B RBIAGY Botiied in Eramale f aboys by seasgion of
Bgﬁbﬁﬁﬂﬁ#(ﬁgamr@dhiﬁdﬂaﬁiiﬁ{iﬂBL—bpmpﬁlmedimarbonylrgethyl- .
0 teriochlorin- - iderd 23- -trimethyl
5 a&%%%%fﬂ@%%%@%@%ﬁ%ﬁ@% 57 d-Bpheid, 3
(100 mgiiéhl 4B dnipabinas ditsolfeth Ml iaies Nbsogitiyd)2 T53rolidane 522
NMP) and 3-amino-1,2-propanediol (405 mg, 4.45 mmol). The solution
et
( P62 EMBurs at room temperature under an argon atmosphere.

The obtained product (Pd-Bpheid-aminopropanediol adduct) was 10

urified on silica gel 60 (0.040-0,063 mm) Mobil phase: methanol 90% -,
Egﬁ:mﬁig.sgqu@;pﬂﬁ/({nethoxycarbanylmethyi~ hedobacteriochlorin 137,17~

di (3-N°-trimethylammoniumpropyDamide dicitrate salt (compound 7)
| Compound 7 was obtained from compound 6 by reaction with DIFA and
CHj5l as described in Example 2 above. _
ESI-MS (+): 413.62 ([M-2xcitrate]/2). Octanol/water partition ratio is 50/50.
Optical absorption in water, A (relative absorption): 753 (1.00), 519 (0.29),

3542w 7 0 o

Example 5. 3'-Oxo-15-methoxycarbonylmethyl-Rhodebacteriochlorin 134,17-
di{6-aminohexyl)amide (compound 8)

Compound 8 was obtained as described in Example 1 above by reaction of
Bpheid-17-(1-oxy-succinimide) with 1,6-hexylenediamine. Characteristics of

compound 8: _
ESI-MS (+): 826.20 (M+2), 413.62 ({M+2}/2)

Example 6. 31-0):0—1S-methuxycarhonylmethyl-Rhodobacteriochlorin 134,17

'-di(6-N3-trimethy!ammeniumhexyi)amide dicitrate salt (compound 9)

Compound 9 was obtained from compound 8 by reaction with DIEA and

CHasl as described in Example 2 above.
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TLC analysis on sheet Silica gel 60 F254 Mobil phase: methanol 80%,
ammonia solution 20%. Product Rf =0.86. The product was analyzed
by HPLC-MS. Retention time: 18.42 min. 15M.S (+): m/z = 805 2) The
Pd-Bpheid- aminopropanediol adduct (37 mg, 0.052 mmol) was dissolved
i%‘?@ z ‘g\gMP A coupling reagent benzotriazole-N,N,N,N'- - 51000602
tetrame hy uronium- hexafluorophosphate - (HBTU)___ (20a mg /8‘?30?

mmol), triethylamine (1100, 0.78 mmol) and
(2-aminoethyl)trimethylammonium chloride 20 hydrochloride (46 mg, 0 26
mmolmm&ddkd@m@i@d@meﬁﬂr}eﬁﬁmlﬁwawm ratio 1s 75/25.

s A A 2 o,

ggfqp@@yc acid in acetonltrlle Gradlent. 20% B (O -6 min) to 95% B
(30-33 min) Flow rate: 4 ml/min. 25Formula structure: C431161N707Pd +
CH3CO00- Molecular weight: 892.4 + 59.0 The product was analyzed by
HPLCmangiife irlenlity'condirmsaiion Seiainmime Ry BRmudolasiérochlorin
injz =,892 30 WO 2005/120573PCTAL2005/000602
@x&%p@@%ﬂ&lﬁﬁﬁgﬁﬁmﬁmwbo nyl methyl-
Rhodebagtrriaehiain- 1342, stindroxypropydiamidect 7 3 RRshiactifi)1-oxy-
amide (compound CID 1) Aminalysis of Pd-Bpheid with
SysEREdeD &&hﬁéﬁ&ﬂ@m%ﬁbéﬁf&@?@ﬁﬁrﬁm&@oﬁ&formed as

descriggpmsfgq?nﬁg 42 (RrcompeLsl filr+2y/2) 37 mg of the

Pd-Bpheid- ami opropanedlol adduct (O 052 mmol) were dissolved in 300
pd of Qpticab2bserpiicy Brd¥MeOB46ainte) 2bsorpbsrinyidhddifinél6 (0.13),
3@4 % n@lé\g? ed The solution was stirred for.1.hour at 10 room
temperature under argon atmosphere. The product was purified by HPLC

- using an RP-18 column. Mobile phase: A= 0.2% acetic acid in water.

=0.2% acgtic dlﬁeo r -5 Y .
el mm?‘FIo%atg 4%m /r%gl U%gg;#l? ?%E?fég re: gﬁg@%%%%ﬁchlorm
1cHBE. @ NS Mlechipiaweighti B8t B 0.0 ifke fipdusphats sslti(eedpound
! HPLC and MS identity confirmation. Retentlon time: 13.15 min. M.S

: m/z = 848
Compound 11 was obtained from compound 10 by reaction with DIEA and

CH.I as described in Example 2 above but using phosphate buffer (0.05 M, pH 5.0)

“as Solvent A in the HPLC purification step. -

ESI-MS (+): 451.38 ({M-2xphosphate]/2).

Optical absorption in water, A (relative absorption): 747 (1.00), 516 (0.13),
384 (0.41), 330 (0.50) nm. -

Example 9. Pd 3'-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13-
(2-N-trimethylammoniumethyl) amide chloride salt (compound 12)

As depicted in Scheme I, compound 3, Pd-Bpheid (10 mg), was stirred with
2-N*-rimethylammonium-ethylamine chloride hydrochloride salt (15 mg) in DMF
(2 ml), in the presence of triethylamine (0.5 ml) under Argon atmosphere at room
temperature overnight, thus opening the isocyclic ring of the Bpheid molecule, Then
the reaction mixture was evaporated to dryness, and the product was extracted with
acetonitrile. After evaporation of the solvent, compound 12 was purified by HPLC
under conditions similar to the purification of 5 in Example 2.
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20 Example43.Palladium31-o0x0-15-methoxycarbonylmethyl- odobacteri
ochlori n-131-(2-arnin oethyl)ami de-173-(2,3-dihyd roxypropyl) amide
(compound Lt!.; ) 1) 30 mg of Pd-Bpheid, 3 (42 pmol) were stirred in 1 -
ml (15 mmol) of ethylenediamine, during 30 minutes at room temperature
Wedehaigan,atmosphere. 25 At the end, the excess of ethylg,% ' '5&9602
was evaporated in vacuum at room temperature, and then the solution

was frozen in liquid nitrogen and lyophilized in order to eliminate traces of

ethylenediamine. @Zg‘lThe aminolysis product was reacted with 80 mg

(0. 17 BARbIB iy E5 RMEEE Gvder i) %)WFE?O%@W% and 80 mg (0.88

mmol), of. 3-amino- Q edigl dissol j ) o)

tempOBlCAL TR AR A A Gy T8 ©019),
3 @dnfodphesam{iritg) beahours. The product was purified by HPLC, using an

RP-18 column. Mobile phase: A= 0.2% acetic acid in water. B=0.2%

acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min)
Ekiowplateo4 Dlfprd-Bidichd]ssetidetmreth@hee&3/N1707Pd + CH3COOH

5Molegular weight: .848.3 + 60.0. The product was,analyzed by HPL d
IS RGP CORITLTE TR HET AR B AR R S g R US
6,B331npieds. RalladisnCngxnid-natidyheird (59l mgihy-Trityi-L-Ser methyl
Rhogdaobacteriochlorin-1342,3-dihydroxypropyl)amide-173-(2-N2-dimethyl
CH RO (LR A 3100 B A L B SR (D VAD)
(1% anpNQrésd-QIRRAnRTR 20 dsubRaGMOM abisification sierel nevéeniphd sisroom
described for compound 46 in Example 1542. .. .2) The Pd-Bpheid
FeRBRIS A IPSHOTERPSBIAT GAFEPTH HORARDSERR SFMiBg0 GGt vas
pIMBA BRTH AL REnRR2ApRe baNibcd e RIS Rrieciaiinent LA T@ gty
'0.16 mmo4 and- potassium carbonate (88-mg),were -added-. - Buffer

PISRGHBE GERPRIEEE Espnved Pheaddingoi fNeIaaseiciccEh Wotheatbgpform

S&stsms@tﬂﬁ%w&ﬁfeﬁf&%@m%w%fwqsr%ﬁgtm\@fee@ﬁmgﬁ;mm was
HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid. in

wosked wBkovate added aver iy diownpdiunamiiate 20doesapneteddpidyness.

RO 1&'&?&%@3 %%EWaﬁaéﬁﬁﬁéﬁlgﬂiQ-sﬁﬁfﬂﬁﬁﬁﬂ‘ﬁé%@iows: first, the major
C421157N707Pd + CH3COOH Molecular weight: 876,3 +60.0 25The

bystsaducivaesaraanpned ty Hbtiommdtiv §dasetgneoisichlggeform, and then the
product, O-[Pd-Bpheid]-Ser methyl ester, was eluted with 2% methanol in

" chloroforn:

'H-NMR in CDCls: 9.21 (s, 1H, H-a), 8.54 (s, 1H, H-B), 8.48 (s, 1H, H-3),
5.93 (s, 1H, H-10), 4.37 (m, 2H, H-3,8), 4.22 (m, 1H, Ser-CH), 4.10 (m, 2H, H-4,7),
3.88 (s, 3H, CH;-10b), 3.67 (s, 3H, Ser-OCHg), 3.63 (m, 2H, Ser-CHy), 3.48 (s, 3H,
CH;-1a), 3.39 (s, 3H, CH;-5a), 3.09 (s, 3H, CH3-2b), 2.48 (m, 1H, Ser-OH), 2.15-
2.30 (m, 4H, CH,-7a,7b), 2.11 (m, 2H, CHy-4a), 1.78 (d, 3H, CH;-3a), 1.68 (d, 3H,
CH;-84), 1.08 (t, 3H, CH3-4b).

Example 11, O-[Pd-Bpheid]-[N'-trimethylammonium-2-methyij-serine methyl

ester iodide salt (compound 13)
The O-[Pd-Bpheid}-Ser methyl ester obtained in Example 10 above (4 mg)

was dissolved in chloroform (3 ml) and stirred with methyl iodide (35 pl) and DIEA
(30 pl) overnight at room temperature. The product 13 was obtained by evaporating
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Retention time: 14.74 min 876 WO 2005/120573PCT/IL2005/000602
Example45.Palladium31-oxo-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131-(2-N2-dimethylaminoethyl)amide-173-(2,3-
dihydroxypropyl)amide (compound a):1 1) Aminolysis of Pd-Bpheid

i -dimethyl ethylendiamine and 5 subsequent purification were
ﬁ%g]f%l)\r&r%zc?sgg described for compound 25 in Example 20. PE)T%%GOSMGMM
aminolysis product was reacted with 80 mg (0.17 nunol) of PyBroP
dissolved in 100 pi of chloroform and 80 mg (0.88 mmol) of 3-amino-1,2-
theopractidio oisBulv et drpRuifi estian Prasilinsh e edvape reithechitrefurggncthanol
@t@qge?eree%l%ncéuring 16 hours. The product was purified by HPLC using

n RP-18 column. Mobile phase: A= 0.2% acetic acid in water. B= 0.2%
aceticRRIdMVIS ¢yt 8RS (Birdpliaf®: 20% B (0-6 min) to 95% B (30-33

min). Elow rate; 4 ml/min. Formulg strycture: C42H57N7 +
A ORI AP HgNE R E BB PEB ML ok SRars B0
ey YOI pr3dMB. sdg ity confirmation. Retention time: 12.31 min. M.S (+):

rn/z = 876 Example46.Palladiuml 3 -oxo-15-methoxycarbonylmethyl- 20
Rhodobacteriochlorin-131-(2,3-dihydroxypropyl)amide-173-(2-[(2-aminoet

M?T@”O]PE.hYFl@(!nidfmm%ﬁcarbeﬁwmhadb@m&ﬁmm

-amino-l,Ziz&“grppanediol and subsequent purification were performed

th
Igé»&%s&ii%a%v pethelasrdedcompaupbiie Pd-Bpheid ‘

OV, B B o SEIRHS!) o1 B ooy ot ety
Rhquodldietindbhetialfink7{eii(3-mminbethyidaadde dcFinpanidtibh Bame), was

A R A

Q-2%13c8ly: AgiddRVAIE BR M RealiGantd fvagethnililectasiantxR0¥was
B (0-6 min) to 95% B 30 (30-33 min) Flow rate; 4 mgm%[ltp _ .
evaporated, and the title compound 14 was purified by HPLC under conditions
similar to the purification of compound 4 in Example 1.
ESI-MS (+): 451.69 (JM-2xcitrate]/2).
By reaction of compound 14 with methyl iodide, the positively charged
Palladium 3'-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13, 17°-di(2-

trimethylguanidiniumethyl)ainide (14a ) is Obtained.

Example 13. Pd 3'-gx0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13'-
(2-§*-dimethylsulfeniumethyl)amide citrate salt (compound 15)

P3-Bpheid, 3 (12 mg) was stirred with S,S-dimethylcysteamine diacetate (20
mg) in DMF (2 ml), in the presence of triethylamine (0.5 ml) and under Argon
atmosphere. The reaction mixture was evaporated to drymess, and the ftitle
compound 15 was purified by HPLC under conditions as described for compound §

in Example 2.
ESI-MS (+): 844.78 (M — citrate + Na — H), 820.62 (M - citrate) m/z.

Example 14. 3*oxo-15-methosycarbonylmethyl-Rhodebacteriochlorin 13%,17-
di(2-hydrexyethyl)amide (compound 16)
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WO 2005/120573PCT/11,2005/000602 Formula structure.
C42H58N807Pd + 2CH3COOH Molecular weight: 891.4 + 120.1 The
product was analyzed by HPLC and MS identity confirmation. Retention
time: 12.42 min. 5M.S (+): m/z = 891

wsamBleAdsPalladium31-oxo-15-methoxycarbonylmethyl- g 205000602
Rhodobacteriochlorin-1342,3-dihydroxypropyl)amide-173-(24(2-N2-diethyl
aminoethyl)aminolethyl)amide (compound 52) 101)Amimolysis of

Pd-Bpheid with, 3-arnino-1,2-propapediol and subsequent purification were
oG feC S AL bl ST S e et o Exitiple
1 RHaBrbgid aniReRipRanadial pdwe (B Q2Shiorsebweaie fissolveskinrd. (6 ml).
nil of NMP. 94 mg of HBTU (0.25 mm(()jIA)éSZ pl of triethylamine
[ef

Tho. 3varirmo T F@sorReRediBy deaMe ik Mgy GadssHifrmd )t oom
teﬁﬂ?%?a@@l@e%v@ﬂélﬁ splutige Wasistireesh{pbeo Wt AR M JBRIRSIR B owing
u

der argon atmosphere. The product was purified by HPLC using an

pyRiticagienommilion spheshand ention, »ith-shlgecdersmnrderobdd:dyyol/vol).
acetig.acigh rﬁﬁ?%ai'%wﬂ%?%@% 46%%%@ to 95% B (30-33 min),

Flow rate: 4 ml/min. Fo a structure: 61 1807Pd + 2CH3COOH
20Molecular weight: 947.5 + 120.1 The product was analyzed by HPLC

SRS SO IR s
diEmBﬂdmmmmeﬂhemm@@ﬂmmmwmbé@mmb@oIino-

T W
theesiribedvias 46dpdacheldphey @FROGH/ 1805 TR dify hReREI0085diksolved
in2 %%Iﬂlgogfct) etrlzi)lgé%{)y Sigosap%}ggplﬁ?%ggﬁi}%lrgﬁg%téggmop [\ﬁvﬁ,r €and the
mixture was stirred under Argon atmosphere at room temperature for 24 h. The
reaction mixture was evaporated to remove excess trimethylphosphine, and the title
compound 17 was obtained following purification by HPLC, under the conditions
described for purification of 5 in Example 2.

ESI-MS (+): 438.54 ([M-2xcitrate]/2-+Na-H), 416.46 ([M-2xcitrate}/2) m/z.

Example 16. 3'-0Oxo-15-methoxyecarbonylmethyl-Rhodobacterischlorin
13‘,173-di(2—dimethylphqsphinoethyl)amide (compound 18)

Bpheid-17°-(1-oxy-succinimide) (10 mg), obtained as described in Example
1, was reacted with (Z-aminoethyl)dimeﬂlylphospMe (200 mg) in chloroform (5
ml) at room temperature overnight The title compound 18 was purified on silica
column and eluted with chloroform-acetone (15:1, vol/vol).

ESI-MS (+): 825.34 (M+Na), 803.88 (M+H) m/z.

Treatment of compound 18 with methyl iodide in the presence of DIEA led
to a product having guaternary phosphonium group which, after HPLC purification,

was found identical to the compound 17 obtained in Example 15 above.
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dissolved in 800 pi of dry DMF. 80 mg of HOSu (0.70 num and 216 mg of

DCC (1.04 mmol) were added. The solution was stirred for 90 minutes at

room temperature under argon atmosphere. The product was purified by
injection to 5 HPLC, using a RP-18 column. Mobile phase: A= 0.2% acetic
EthRaNaers B=0.2% acetic acid in acetonitrile. Gradient: 2096898 00602
min) to 95% B (30-33 min) Flow rate: 4 ml/min.  3) 7.0 mg of the
Pd-Bpheid-aminopropanediol-0OSu-activated compound (7.77x10-3 mmol)
were dissolved in 200 g.t1 of dry DMF. 25 IA of dry N-methyl-10 = . ;3
Wmriéf»(é.z@mérmmgwwilwdmﬁﬂaﬁ%ﬁﬁﬂ’aﬁ grdochlorin 137,17

dR2ATTR e AR uBRERAIRRVAR AVIRAIN (mypiAg abjoom

perature under argon atmosphere. The product was purified by HPLC

t
using Gempnugichl Rrmslonae pisseleddrotpdingeearctieignhsdsids (1 mi) and

:Q%%% ACGHE agih/ fﬁ'&fn {BP5 0% Brif SR B8t YR dissolved
%0- mln%gﬁ%ﬁ%ﬁl rni 1§é§%n%ula strucEJIr%% %ﬁ?l@gN?OSPd +SO e
i B 3ciadH Marimgthy lesiiiet i teraby ol B aud: seketionaf 28l pyepared
-15PLC and MS identity confi i0 ention & ?'n'&tfé:n? ' )3 o
%ﬁ’f? PoT8 50 %&4%%& 5%?1%3%2%)%}6%@1m%%10xycar ﬁ%%lm%t%g/ - under
Rigod cttactepiechoriés 1G488 Hidac SRypndhy Yamides ¥E8- G4mioeated to-Igmove
ethyDamide (c ound Lel ..) Amin is of Pd-Bpheid, it _
S RN i ve S SRIRER R SRR LG, wnder
andiescibeditecrbeth foxpmiifiedibn ofZ) iFgmflez Pd-Bpheid
amin ediol u 32 mmo| issal in,200, ul
OMF BB S b BTG AV 8l GG Rt
were added. The solution was stirred for 22 hours at reem temperature
under argon atmosphere. WO 20051120573PCT/11,2005/000602 3
ExamBlfeaction ssel of B3 IAUIER 1-(2-antin8E Bt §9(6(.’8§ymzethyl'
Ranedhactbiid alekretbYamiierfhildnyneh meitaskiadTha iR uitmea fsalt)
stirred for 4 hours at room temperature under argon atmosphere. The
(pearpr¥phLahirified by HPLC using an RP-18 column. Mobile phase: A=
0.2% peetichaGitiin WRISE S4B mYoasetis aektibasaiomirinf ad@btpound
20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 mllmin Formula
12}ucture: Ci4HG60N8O7Pd + 2CH3COOH Molecular weight: 917.4 + 120.1 -

For the preparation of the title compound, 20 mg of Pd-Bpheid, 3 (28 mol),

" 24 mg of (2-aminoethyDtrimethylammonium chloride hydrochloride {(137- pmol)- -

and sodium ascorbate (1 pmol) were stirred at room temperature in 1 ml of a
vacuum degassed mixture of 1:1 of triethylamine in DMF under argon atmosphere.
At the end, the reaction mixture was evaporated in vacuum at room temperatare, 1
ml of water was added and the product was loaded on a Sep-Pak RP-18 column
(Waters) washed first with 20 ml of water, then with 10 mi of 10% solution of
acetonitrile in water, then eluted with 50% solution of acetonitrile in water and
evaporated. All the workup was done in the glove box under nitrogen atmosphere in
order to avoid oxidation.

Formula structure: CagHsiNeOgPd + 1 CHLCOO"

Molecular weight: 821.3' 4+ 59.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 13.05 min.
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The product was analyzed by 'PLC and MS identity confirmation.
10Retention time: 13.03 min. M.S (+): m/z = 917.
Example50.Palladium31-0x0-15-m ethoxyca rb o nylm ethyl-
Rhodobacteriochlorin-13.42-[(2-aminoethypaminolethypamide-173-(2,3-
o dilbygieyapropyl)amide (compound 55) 1) Ammolyssgjﬁﬂﬁ%&m
with dielhylenetriamine was performed as described for compound 27 In
Example 22. The product was purified on a silica colunin With a running
solution of 80% methanol and 20% ammonia. 2) The Pd-Bpheid
aminbiSipraefact ®ak reacted with 80 mg (0.17 20 mmol) of PyBroP
dissofypckjf, 10006 ohkerpfRranand-Sa sac . 88 gnmol) of 3-
amino-1,2-propanediol dissolved in 2 ml of NIMIP at room temperature,
under argon atmosphere during 16 hours. The product was purified by

Efifiprel'Sn0 AfgRP- 18 C%Hmﬁamb"e Phgecs =1 8- A REYCABEPmety!-

0.2%dcetic acid in acetonitrile. Gradient: 20% B (0-6 min
R B850 Ba(36- B8 i - (2BF ﬂdmwmyimmntm@m@w(eompound 23}

C42 51480 3 H Mo r W 0 +
prod ctg\‘i%s ‘?y%g%a%% %?%L&‘%n |dentl{:§g%?1 |rma |on Igﬁ ethyl
eth?léﬂé&a&ﬁxli@lﬂ%ﬂ’@ (irendtiredoft 360t @mperature for 2 hours under argon

ZOOH%L 20 Sﬂllii%zﬁgf%o?ﬁggg‘gﬁefﬁS w{?gi;brgnvﬁ% ggﬁg,ﬁed with 3 ml of water
arfgl 'ﬁéiﬁ%ﬁ@(ﬁ.ﬂ 'ﬁ'gl&h%ﬁé(@&ﬂlﬁbdwﬁhﬁf@ﬂy@@ﬁf&slﬁ.ﬁdﬁoﬁ Qg:j ;)Breparztwe
yflaminoethypamide (compoun inolysis eid ,
Fﬁtﬁ Falficel ﬁ%f@gﬁﬂ%m&@%s’@aﬁ%‘m &W&Wﬁs 0B et

adRENPUNRE AR BIeSCHRRER OIS B X8RI 4295% B) 3970 @ltheFlow rate: 4

Pd-Bpheid aminolysis product (0.024 mmol) were dissolved in 1.0 ml of
mHF?/lNMP 97 mg of N-(2-pyridyl)ethylenediamine (0.142 mmol), prepared
as desgHRAq d-Fotarerte, 49, 4/onef the:roupling reagent O-

(benzotriazol-1-y1)-N,N N1 -tetramethyluronium tetrafluoroborate

(TBTM)”(@QW&W%%I?%@ 5ERL of triethylamine (0.36 mmol) were
addegh, J B, GOMUQLL WAS LIS, AP RS ?&éﬁﬁ}gé@ﬁm{m&@ under
argon atmosphere. The product was purified by HPLC using an R9-18
columatendatndimigadd:4Q10m % acetic acid in water. B= 0.2% acetic acid

in ac]g,f@@ LAradient: 20% B (0-6 mitt) to 95% B (30-33 min). Flow rate:
4 ml/min 15Formula structure: C45H56N807Pd + 2CH3COOH

UV-Vis spectrum (MeOH): 748 nm, 521 nm, 384 nm,-3320m - - -

Example 20. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13-(3-N>-dimethylaminopropylamide (compound 26)

20 mg of Pd-Bpheid, 3 (28 pmol) and 1 mi (7.88 mmol) of 3-dimethylamino-
1-propylamine (99%), were stirred at room temperature for 2 hours under argon
atmosphere, At the end of the reaction, the mixture was diluted with 5 ml of water |
and neutralized by glacial acetic acid. Thé product was purified by preparative
HPLC, C-18 column, mobile phase: A= 0.2% acetic acid in water. B = 0.2% acetic
acid in acetonitrile. Gradient; 20% B (0-6 min) to 95% B (30-33 min), Flow rate: 4
m/min,

Formula structure: CqgHsoNgOgPd + 1 CH;COOH

Molecular weight: 817.30 + 60.0

30



10

15

20

25

Molecular weight: 925.4 + 120.1 The product was analyzed by HPLC and
MS identity confirmation. - Retention-time:14.38-min. M.S (+): m/z 925 20
Example52.Palladiuml 3 -oxo-15-met-hoxycarbonylmethyl-
Rhodobacteriochlorin-131-(2-N-(2'-pyridyl)aminoethyl)amide-173-(2,3-
yl)amide (compound SD 1)
cIiklkrggig&))/gr;l}(/:I:B);;S?égthyIened|am|ne prepared as described in Examp e %z%qgmoe}snz
above (200 mg), was mixed with 40 mg of Pd-Bpheid overnight at room
temperature under argon atmosphere. Theé)roduct was purified by HPLC

using AhRPABGONAS ﬁﬂﬂkﬁﬁiebmﬂgbcﬁ?ﬂ
B21,2% acetic acid | r|Ie Gradient: 20% B (0-6 min) to 95%
(30-3 m%w oe\?[v1 ratg %ﬁgh 2) The

Pd-BpkeRI(2¥diammn8éthyl)- pyrldine aminolysis product (35 mg, 30 0.042

mmol issolved in g égﬂéﬁ mmol)
WO 2%?? Wl@gg ?%d 2o'm ﬁ%@g%o 105 mmol)
were added. The solution was stlrred for 5 hours at room temperature

nder argon atmqsphere. roduct was ana ed by HPLC.,an B
%‘é’r%ﬂ?econﬂrm Reteg?%ﬁ%eﬁe 18.91 ?hm I\%gsr?e?e{oﬁcma} d%g%?thyl
M@&Mi@ﬁxﬁﬂh@ﬁhﬁeﬂlammg@awemyemﬂ@ahmammaer((emﬁ@ound
mmol) were dissolved in 300 ul of dry dimethylformamide. 28 mg of 3-

ino-1,2-propanediol (0.31 mmol) and 41 ul of triethylamine were added.
The solution was stirred for 14 hours at room temperature under argon

atmosperg,The 16 as piifiegdayIyPkQ uSNgan ARIS mmol) of
column. Moblle phase: A= 0.2% acetic acid in water. B0.2% acetic acid in

Ristholsnntioninn AP %00sereciimed Ateponniempstrtneinn)3 b utkes argon
we|g§h£8r%@iﬁ}%9 "G anhied W0y Bl 52 HACRPEEMAIBEMASy glacial

925.4 +120.1
acetic acid. The product was purified by preparative HPLC, C-18 column, mobile

phase: A = 0.2% acetic acid in water. B = 0.2% acetic acid in acetonitrile. Gradient:
20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 mi/min.
Formula structure: CsoHsiN;OgPd + 2 CH;COOH
Molecular weight: 818.3 + 120.1
.. The product was analyzed by HPLC and MS identity confirmation.
| Retention time: 12.91 min.
M.S (H): m/z = 818,
UV-Vis spectrum (MeOH): 752 nm, 519 nm, 380 nm, 334 nm.

Example 22. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-([2-bis(2-amincethyl)aminc]jethyl)amide (compound
28) : .

20 mg (28 pmol) of Pd-Bpheid, 3 were stirred with 1 ml (6.7 mmol) of tris-
(2-aminoethyl) amine in 1 ml of N-methyl-2-pyrrolidone at room temperature under
argon atmosphere during 90 minutes. The product was purified by injection to
HPLC, containing a C-18 column. Mobile phase: A= 0.2% acetic acid in water. B=
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15The product was analyzed by HPLC and MS identity confirmation.
Retention time: 14.53min. M.S (+): ink = 925
Example53.Palladium31-o0xo-15-meth oxycar bony! methyl- 20
Rhodobacteriochlorin-131-(2,3-dihydroxypropypamide-173-([2-bis(2-
oinastinggaminolethyl)amide (compound MD 1) Aminolysisafseesmeosoz
Pd-Bpheid with 3-amino-1,2-propanediol and subsequent purification was
performed as described for 46 in Example 42.  2) All solvents were
vacuum degassed. The purified amino diol Was 25 dlssolved 2mlo
Oaffrmeeite 206 prormg il Sidisaftdie r?wgt)%{”"?’-’i min),
Fﬁ)@%g@ i of chloroform, and 160 p1 (1 mmol) of I|qurd tris(2-
ethylamino)amine were added. The compounds were stirred under argon

at rodrnenipetaarerelFinbldlHesPThe prdetétWHs purified by HPLC

using %& rhé\{lglbrqg@ase A= 0.2% acetic acid in water. B=
0. Z%I\a%c cuIa%C‘?(‘jgﬁ acetonltrrle Gradient: 20% B (0-6 min) to 95% B

(30-3B1m mz)oratmmmlmdr hy WRD.CoodivSortespty FonfPnesion0602
Form zﬂfﬁéﬁj _%z%ﬁl 163N902Pd+ 3CH3COOH Molecular weight:
933. 2"e product was analyzed by HPLC and MS identity
confifiiétis. dpetemtio ie@HDO BB min, SVO Sufy;)3 b/ 2m.933.

xample54.Pallgdium31- methoxy bon -~
Eg %acterlog%rorm 13f %&a]gss(? amrnocegt{typarrﬁle%] ééhf/}ﬁ(g arbow}%nzﬁthyi
mw@mb@fwmmﬂ&ﬁl@‘@(&ammhﬂﬂnﬁgi~bﬂi&%m!@eﬂtfc5’ﬂ*tﬁnhﬂid&)(35
pmol) and 39.4 m OSu (342.um ere dissolv ml of
DMF #hd®@8ao ke Qf?r’& % ég tj%’rﬁébc"é 190 @éé’i%&ﬁ SHN-2-
aﬁh@é&h)jr%ﬂ: BIfINIORIL ofertRFRACHO FOVRStEHHRERAIEORNIT 4 hours under
temperature overnlght F was evaporated and the product was purified

gPRGACSRRSHadb BB IPhah PSRRI haiBIaiy pResetiniepd with 5 ml of

war GRE LafGiRiAEL 89 1aRenicdhie F&'EQQUCTH@STPE@BQB@%I haufirstd by
four fractions. The solvent was evaporated 55 d&é’t d Bpherd OSu

pigpreatiseNREC, Capaoimgbiamd: wisail dsyaten B

o%@&éﬁ@%ﬂﬁ%&&%&@%&%@&tﬁm(ﬁl@ éﬂ!ﬂ%%%kf{@&% min).
N,N-diisopropylethylamine- - (DIPEA) (74innol) were added. The reaction

Flowsne \Aaglémed under argon 20 atmosphere for a couple of minutes

3- am ﬁmﬂﬁd @4{%7 ﬁg@%qrqo@}pé@@@MF were added to the

reaction vessel. The reaction was stirred at room temperature under inert

- atmodfleralior Betgilr $A436 dndiBdlysis produict was detected:

The product was analyzed by HPLC and MS identity confirmation.
Retention time: 15.68 min.

M.S () m/z = 8435,

UV-Vis spectrum (MeOH): 749 nm, 516 nm, 383 nm, 331 pm.

Example 24. Palladium. 3'-0x0-15-methoxycarbonyimethyl-
Rhodobacteriochlorin-13*-(2-piperazine-N-ethyl)amide (compound 30)

20 mg of Pd-Bpheid, 3 (28 pmol) and 0.5 ml (3.7 mmol) of 1-(2-
aminoethyl)piperazine (97%), were stirred at room temperature for 19 hours under
argon atmosphere. At the end of the reaction, the mixture was diluted with 1 ml of
water and neutralized by glacial acetic acid. The product was purified by
preparative HPLC, C-18 column, mobile phase: A= 0.2% acetic acid in water. B =
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3) 200 ml (1.28 mmol) of tris(aminoethyl)amine were added to the 25
reaction vessel of (2). Argon was passed through the reaction vessel. The
mixture was stirred overnight at room temperature. The product was
purified by diluting the reaction mixture with 30 ml of water and washing
g%)us layer with 30 ml of n-butanol. The organic layer was then
wash ?3x30 ml of water. The butanol was evaporated Bh§/THrr0s/000602
product was dissolved in 1.5 nil of acidic water and 300 pi 30 of
acetonitrile. The solution was divided into aliquots and lyophilized. WO
maimmadﬁkmmmm@d@ﬁo&ﬁ%a&m}ﬁmmmm@w min),
VE%%OQ méylolecular weight: 933.2 + 180.2 The product was analyzed
|dent|ty confirmation. Retention time- 12 46 min. 5M.S
(+): nﬂbmsﬁ%sﬁnatnxﬂeﬁﬁ;f-!ajl‘égﬁl&%% BXaHLEGEH oxycarbonylmethyl-
Rhodpbacteriochlari opropyl)amide-173-(2,3-
dihyd ?ﬁﬁ%ﬁvﬂﬁgte? n? D 101)30 mg of Pd-Bpheid, 3 (42
pmol)ike e stk driss h:mlﬁéd&mh@l)@hﬂ:ﬂxdhﬂ' aiyoparfanti
minutes at room teni ure under argon atmosphere. Then the excess
of amiHERHSLYES: r%%e%slfﬁﬂgh vacuum during 16 hrs. 2)The product
was di@g)t\rgdﬂﬂzlzrm DMSO and 1 ml of DMF, and 15 stirred with a
squtlon of 100 (0.2 mmo) of PyBroP in 500 pl of chloroform and 100
mg of3YaihseecsL ﬁ%
atmosphere, during 16 hrs. Purlflcatlon of the product was made by

E%rempltatlon -with-Water-folloWed byLC purification- using-an
ppdecolumn 2fobile phBalladivme o 20, shetoabit IFFP&%t&’CBFbQWethYI"

RAGHDHACIDARRIARLIHE. g RIS A A Gy iﬁ?iﬁé’__fétﬁy Flitde

min) Flow rate. 4 mlimin. Formula structure. C411 N707
(cerpewd-3ilblecular weight: 861.2 + 60.0 The product was analyzed by

HPLG A S ORABLGOTITYR. HRIGH AT 7 8568 o) S KN
diethyldiethylenetriamine (98%), were stirred at room temperature for 4 hours under
argon atmosphere. At the end of the reaction, the mixture was diluted with 1 ml of

water and neutralized by glacial acetic acid. The product was purified by
preparative HPLC, C-18 column, mobile phase: A= 0.2% acetic acid in water, B =

0.2% acetic acid in acetonitrile. -Gradient: 30% B (0-6 min) to 95% B (30-33 min).

Flow rate: 4 ml/min,
Formula structure: Cy3HsoN;OgPd + 2 CHsCOOH
Molecular weight: 874.4 + 120.1
The product was analyzed by HPLC and MS identity confirmation.
Retention time: 13.77 min.
M.S (+): m/z= 874
UV-Vis spectrum (MeOH): 742 nm, 513 nm, 380 mm, 330 nm
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Example56.Palladium31-o0xo-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131-(4-aminobutyl)amide-173-(2,3-dihydroxypropyl)
amide (compound) 1) 20 mg of Pd-Bpheid, 3 (28 pmol) and 0.5 ml (43

wonesabds#- 5 diaminobutane (99%), were stirred at 30C fair4-R0ESo00602
under argon atmosphere at which time 1 ml of water was added to the

reaction vessel and stirred for a couple of minutes. The solution was then

lyophilized. ) The Pg-Bpheid antinolysis progdiict was dissolved .
Exagpley DMF.ZE solutior%gj %EE g (4.4 %ﬁarﬁ%%bgg met%axycarlbquypm%thyl

REapinecfeA viapanetiol (R0 )Hm e 14 pf 1} HmbyoPitbpyBa mdde domipe und
mixture. The reaction vessel was flushed with argon. 130 tng of PyBroP
79 prmol) in 500 pl of chioroform were introduced to the reaction vessel.

The mixiyges stivrashioranaihsn R diises-2atnepagiaiemine (3 ml, 20.61
atmosphere. Then the reaction was cooled, and excess of coupling

mypaleniete asaed Rbyeenb (CERAFHITERPH 2 HEHEE, YHEH & AaeiGiEy After
re\a'éf@oao&mﬁ%w&tfﬁt% e Rieaust Was e ipsie iaus tmes witkr (100 mi),

chloroform; 100 ml and”3 x 50 ml. The organic washings were combined

anghdhsy asdititad. Wise proaiedyasthunfatpHracasivgiin F8-1and 50 mi
. GRie ABaRRi e %&ﬁ%ﬁ Lt Brared dxeatlss with
Icgglu%%é%n: ti%p%?gtg%nt:- 2‘%)% B o%ﬁmin) i0°9506-B (30-33 min)- -
5(Fiolwrater. XhelphasSffanatida StascmpsoGAPb57dd0g RE-mEpBE@ORE 25%
Moleculag weight876.4 +80.0,The prod ly; bmf#f
aﬁ?ﬁeﬁﬂiﬁoﬁfﬁ%ﬁ%ﬁi Ii%?t%n lon ?r%%%%fggsm‘%r%gﬁ%) m/z 2&8%;{%5&“
evaparafid Svhfallactuced 1poessis: ndthorlidasanybwiishglved in 10% agueous
Rhodo rioghlorin=1342-N2-diethylaminoethylamide-173-(2.3-dihydrox
o G A R BRI S AL L0 b Tl Ve
ofvergadissOive hiaciifipi ofa2-r3al{siethydainifdehpgamine §2¢tit rwitbijl3 ml)
T!ge s%itio was stirred for 3 hours at room WO
5 PCT1IL20051000602 temperature under argon atmosphere.
The gxeeasoftartdiethyanHsoaifgoRding GdsOabrated in high
vacuym, The product nalyzed by HPLC-MS. Retention time' 15 49
min, olepyipighgo 446 5116
The product was analyzed by HPLC and MS identity confirmation.
*Retention time: 13:63 min:- - -
M.S (+): m/z = 846
UV-Vis spectrum (MeOH): 752 nm, 519 nm, 380 nm, 334 nm.
Example 27. Palladium ' 3'-ox0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13%,17°-di(2-N’-trimethylammoniumethyl)amide
diacetate salt {compound 33)
The diphosphate salt of this compound is described in Example 8 (compound
1in
For the preparation of the fitle ccmpouni 101 mg of Pd-Bpheid, 3 (141
pmol) and 10 ml of Ethylenediamine (fé!»S numol), were stirred at room temperature
for 2 hours under argon atmosphere. Then, a solution of 659 mg of coupling reagent

bromo-tris-pyrrolidino-phosphonium hexafinorophosphate (PyBroP) (1.4 mnol) in
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52)27 mg of 3-amino-1,2-propanediol (0.3 mraol), 28 mg of PyBroP (0.06
mmol) and 300 p.1 of DMF were added to the solution in section 1. The
solution was stirred for 2 hours at room temperature under argon
atmosphere. The product was purified by [TLC using an RP-18 column.
%b %sfh ase: A= 0.2% acetic acid in water. B=0.2% acetic aC|d in

A& fontie éradlent 20% B (0-6 min) 10 to 95% B (30-33 mi nr)r
rate: 4 ml/min. Formula structure: C44H611\1707Pd + CH3COOH
Molecular weight: 906.4 + 60.0 The product was analyzed by HPLC and

mgna@fmblowﬂwmm incoduged tmike Tarsionin TRENREe was sopad for
8.Pallad N\
o S A AU T EBHORRIBAON. T BbREA Ao s

noe -73-(2,3-dihydroxy
cpmﬁ&lmmldm&smwwﬁg)rwm@ dﬂs@d%étw@d:dm%mbgfm@r The

stirred in 1 ol).af ;
%ﬁéﬁ?ﬁ %*%g i e?%%rgmlgl% aﬁr%ligé% ere. a?ﬁgeﬂéexcesswgiﬁg £ water.
TW&&)@&@@ ekiast i giriedooren Mg ST itisred lmd/\wptmmﬁs Sopprdimately

0 DMF and stirred with.a solution of 70 mg (0.77 mmol) of
239 ﬁ%‘l Wﬂﬁﬁ%g% vggﬁnp%gf DMF and a 25 solution of 70 mg
(0.15 oynghnai PYBeRI mid) GvakafisiubreddmRanibofreidonpfratréhecbaction

SRSDES SO RICHY KA REABES b R BOE AIEP B Gprory ety

aﬁﬁﬁ&'f(ﬁfﬂiﬁ@ wmntzw@@ﬂ@mt@%%@my GBY% B (80;33 Rimmol)
Flow rate. 4 nil/nail". 30Fqrmula structure C&ﬁ[-l57N707Pd + C g 5
d b T6AYS0 Lo S SRR A A8l RiEpAsSe Wog“thef

nﬁﬂqm@%%%@%%@@ K06 feaperd ddantity erTivesiioht.
Retention time: 13.16 min, M.S (+): m/z=8755

Examplésotig) e mgqoggmtgsﬁ@%@@ggggnwﬁmcd trough the reaction
sﬁﬂﬁgﬁ%%‘f&\%cmofﬁﬁ%'ﬁi%%r@ﬁ@”’Eﬁ%ﬂ)ﬁfﬂ idaslddapdrited and the

dihydroxypropyl)amide (compound H)
remaining product was dissolved in 350 ml of water and washed (4X100 ml) w:th

0051000602

ethyl acetate. The aqueous solution was concentrated by evaporation of wa,tcr to a
final volume of 150 mlL _

The product was purified by 50-ml portions of aqueous solution on a Sep-
Pack-column, initially pre-washed with. 120} of water and 200.ml of 1% aqueous
acetic acid, by elution with 5 ml of acetonitrile, containing 2% of acetic acid.
acetonitrile solutions of several separations were combined, and the solvent was
evaporated. The purified product was re-dissolved in 3 mi of-water and lyophilized. '

Formula: C4sHggNzOsPd + 2 CH;COO

Molecular weight: 904.4 + 118.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 11.35min.

M.S (+): m/z = 904

UV-Vis spectrum (MeOH): 747 nm, 514 nm, 382 nm, 330 nm
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1) 30 mg of Pd-Bpheid, 3 (42 p.mol) were stirred in 1 ml (9.6 mmol) of 10
N-methyl-1,3-propanediamine, for 120 minutes at room temperature under
argon atmosphere. Then the excess of amine was evaporated in high
vacuum.  2) The product was then dissolved in 800 ul of DMF and
GliirResyydis & solution of 80 mg (0.88 mmol) of 3-amino-1,2-prepanaeiabide:
200 p.1 of DMF and a solution of 75 mg (0.16 mmol) of PyBroP in 200 pl

of chloroform, at room 15 temperature under argon atmosphere during 2

hrs. The produgt ified by HPLC usi R-18 column. Mobi
ERRBRIEA 0,298 ncotc acHE:. 5- 0 506 Skt HEAH AR et

Rév6ad I 3001 LA 1)) 1. 8854 (ROp2apiNg nhild(£aif pSuinal/1B).
Formula structure: C42H57N707Pd + CHBI(‘:]?OH 20Molecular weight:

- 875.20 156 of ik Brosibihas sy et mHEE o dranly distilled 1,
&%@ME@&Q%B@@& 14BN Mt/ For 85 8. under argon

0.Palladium31-oxo0-15-methoxycarbonylmethyl- Rh )
atodispheteriddo Hrisidma2anolefivrtf/13 irmosthl Bxfiaie(29 3 umphdrodfo

o AR S TR T kR o

aDMEr 30 fhib mitofdeimt tytaptiname rmde stiged rmoophdamFatuhe forttion

hr under,argqn atmosphere. .The reaction mixture W .
W R oS Sh L D S Rt VAL APE FE by iding Ll of water

Thempbtifieevhy diaterdchiztoformesfrablmnidine aidovaigred phitis@x 100ml of
contajning the product was dried over rous MgSO04, filtered
Vel LB RS 0r ATE DY R AL AR Enl
pidiRonnal) fuviged agdpe padibe PRIt T RunaSEibile phasom= 0.2%
temperature for 1 hr under argon atmasphere. The product was purified by .
oA Do AR R BSOS EOHIEH g T (06 i)
toRFeeR! asdriachiMask F.anhyaous), filtered and evaporated. Formula
structure: C41115 N7‘06Pd + CH3COOH 10Malecular weight: 848.2 +

60.0 Heraawadirichus drah«QrEd s €8 entity confirmation.

M.S §nbipvgianRst Abugdanty= 844 UV-Vis spectrum: 750 urn, 516 nm,
386 urn, 332mn, 264nm 15

Exaripte eronups wasmlyzed by HEHoadMb8 Adenitn gonlirmation.
Retention time: 10.81 min.
TM.S'(H): mifg =845 - -
UV-Vis spectrum (MeOH): 745 nm, 514 nm, 380 nm, 330 nm

 Example 29. Pafladium 3%.gx0-15-methoxycarbonylmethyl-

Rhodobacteriochibrin—131,173~di(4~aminohutyl)amide (compound 35)

20 mg of Pd-Bpheid, 3 (28 pmol) and 2 ml (197 mmol) of 1,4-
diaminobutane, were stimred at 30°C for 1 hour undgr argon atmosphere. After this
time, a sclution of 133.4 mg of PyBroP (286 umot) in 200 pl of chioroform was
introduced to the reaction vessel. The mixture was stirred for another 60 min. at
30°C under argon atmosphere. Then the reaction was cooled, and excess of coupling
reagent was 'desimyed by adding 1 ml of water. The excess of amine was

evaporated and the product was purified by preparative HPLC, C-18 column,
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Rhodobacteriochlorin-1342-N2-dimethylamirmethyDamide-173-(3-hydroxy
propyl)amide (compound 5_0 1)Aminolysis of Pd-Bpheid was
perfouned-as described-for compound 25 in Example 20. 202)The entire
product obtained in step 1 above was then dissolved in 6 nil of MIT. 1 ml

q&g‘l OJ%%% was reacted with 20 pi (0.26 mmoD of 3-amin%-‘|:;%lrr&p2%‘?5%|m%02
70 mg E 15" mmol) of PyBroP and 20 p1(0.18 mmol) of o

N-methylmorpholine. The mixture was stirred for 90 minutes at room

temperature under argon atmosphere. The product was purified by HPLC
wehilg ghRE- ¥8-colddhracesiovisid dmmater. A D 0%aceatiaaridninvasstonitrile.

= 0.2% acet id in. acetQuigrils. ' 0 -6.Mi % B
%ﬁ‘%‘é‘{nﬁs %%ma@@r%%n?’% E@%ﬁ%ﬁtﬁ@gﬁ%Hé7147 Pd +
CH3CEahiMclecctaren€ighsB0:Fd 60.0H;CODhe product was
analyzed,by HPLC.and j ity.confirmation. 30Retention time: 15.38
min. @%gﬁfﬁ%ggmfﬁégoooaoz M.S (+): nilz = 859
ExamiiesprBddiadivim 3datyued byriEhakyod defshidontttyybonfirmation.
Rhodgbacteriochlorin-1342-N2-dimethylaminoethyl)amide-173-(2-hydroxy
5 pro%ﬁﬁﬂﬂa@% ' d%7) 1) Arninolysis of Pd-Bpheid was
performesi(ay: dgscHiged for compound 25 in Example 20.  2) The

product was then diss% 6 ;}]Ié)f DM mi oéé%e sol%ﬁ' n was

reacted With G c?f?o 18in 512 FP8pa 6o 2?6”15 mmol)
of 10 PyBroP and 20 pi (0.18 romol) of N-methyl-morpholine. The mixture
was stirred for 90 minutes at room temperatyre under arﬁon atmaosphere.

Exganisduct wadlourified By MASE¥ ising ar? REX¢d & NGBy thyl-
R A ASSHERSIhID1Ya1P- B O A%nacapsist &R pesinpikibe Goadient:
20% B (0-6 min) to 95% B (30-33 min) Flow rate: 4 ml/min. 15Formula =
structdfemg o ig7Bpheob B(4Scrpdeahvelded arwanhebEtigenedignine,

T8 R PR B0 BB, A
time, a solution of 136.8 mg of PyBroP (293 pmol) in 200 ul of chioroform was
introduced to the reaction vessel. The mixture was stirred for another 2 hours at
room temperature under argon atmosphere. Then the reaction was cooled, and
excess of coupling reagent was destroyed by adding 2 ml of water. The reaction
mixture was diluted with 50 ml of chloroform and washed twice with-100 ml of -
water. The solvent was evaporated and the final product was purified by preparative -
HPLC, C-18 column, mobile phase: A= 0.2% acetic acid in water. B= 0.2% acetic
acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4
ml/mia,

Formula structure: CaoHsoNgOsPd + 2 CH;COOH

Molecular weight: 817.3 -+ 120.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 10.13 min.

M.S (+): m/z =817

UV-Vis spectrum (MeOH): 750 nm, 516 nm, 384 nm, 332 nm
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20 Example63.Palladium31-0x0-15-metboxycarbonylmetbyl-
Rhodobacteriochlorin-1342-N2-dimethylaminoethyl)amide-1734(R)-2-
hydroxypropyl)amide (compound 6_8)  The synthesis of compound 68
was identical to that of compound 67 25 described in Example 63 above,

wsing ek pptical isomer of the amino alcohol. Formula strggiisssesesoz
C421-157N706Pd + CH3C0011 Molecular weight: 859.3 + 60.0 The

product was analyzed by HPLC and MS identity confirmation. Retention
time: 15.52 min. 30M.S (+): m/z = 859. WQ
Eytiople 205738&T/11,2088lstizey 3'-ox0-15-methoxycarbonylmethyl-

rhs@mRlaekhaliarivn3lproge-Remxahonwveiyhamide (compound
Rhodobacteriochlorin-131-(2-N2- dlmethylamlnoethypamlde 1734(S)-2-

3@ydroxypropypamide (compound 5The synthesis of compound 68 was
iden th nd:6 Xanp [ .
the gba fﬁ)(%l f?séomer fgﬁig’adr%l %oﬂ:I?ﬁ%ide%iﬁgu?? sthr%lgﬁg)%d’? ¥ NN
mam&mimwmmm@mmem fios 0. @om‘ unipreargon

ctw C and entt t nti
%f'g%?ﬁl at% ?llahf’? %ﬂﬁ'ld fﬁ%’rﬁrgiﬁ% ﬁ%n £ 1
ofE?lﬂﬁi@iEﬁﬁ Mmmumw@olmmwammmamme was stirred for

Rhodaobacteriochlorin-1342-N2-dim amlnoeth ami 2-15
ARG 2 RAHTA S RGTR SRR e(é‘&ﬁ%ﬁ %f&ﬁﬁh 3&"}%5 ction was

con B RREIWass R KRpEA Afe dg@ﬁrﬂa@m@ﬁﬁ@yeamymaﬁlg\ Exdmpieads. The
2) The product was then dlssolved |n 6 fDMF A1 oft e solytion

TeReHONIHEB VTR Ll IGREHS i with 100
mDYPaKatf? n@ﬁ@@&%ﬁ WB@%BM@%@@GH?@ £2h40. ﬁﬁ;moefﬁ purified by

N-methyl- morphollne The mixture was stirred for 90 mlnutes at room
PreEpHENR RS e de g ore s iide hassodiet vk pinthsqasiHB  water.

BUs G an RR-18 8ol Makile. PharReA" 203%0@qelc asid 'Ebvw% 1B730-33
0.2% acetic acid in acetonitrile. Gradlent 20% B (0-6 min) to 95% B

misp Bewiaier bl miimin.
Formula structure: C43H53N305Pd +2 CHgCOOH

Molecular weight: 873.2 + 120.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 6,56 miin.

M.S (+): m/z =873

UV-Vis spectrum (MeOH): 748 nm, 516 nm, 384 nm, 332 nm
Example 32. Palladium 3-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131,17°-di(3-N’-dimethylaminopropyl)amide (compound
. :

20 mg of Pd-Bpheid, 3 (28 wmol) and 1.5 ml (11.8 mmol) of 3-
dimethylamino-1-propylamine, were stirred at room temperature for 1 hour under
argon atmosphere. After this time, a solution of 130.6 mg of PyBroP (280 pmo}) in
170 pl of chloroform was introduced to the reaction vessel. The mixfure was stirfed
for another 2 hours at room temperature under argon atmosphere. Then the reaction

was cooled, and excess of coupling reagent was destroyed by adding 1 ml of water.
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25Formula structure: C431-I50N306Pd + 2CH3COOH Molecular weight:
889.2 + 120.1 The product was analyzed by HPLC and MS identity
confirmation. Retention time: 13.34 min. M.S (+): m/z = 888. 30 WO
20051120573PCT/112005/000602 Example66.Palladium31-0x0-15- m eth
QBMeas eyl m ethyl- Rh odob acteri o ch | o ri n-131-(3-Ny2Riiidd oo
min o p ropyl)a mi d e-173-(2,3- di hyd roxypropyl)a mide (compound 1D

1) 500 mg of 2-chloropyridine (8.73 mmol) were dissolved in 3.6 ml of 5
1,3-diaminopropane (44 mmol). 100 mg of potassitun carbonate and 200

Tilcoreamipwaistatees THated mButbimiy @hwhagcaiennd gupshst fpes with
%Bg%%?@gg nf].(m Geybpiopyiensdiaming s pHrifind AP silich 48468, Both

. Mobil phase: methanol 90%, ammonia solution 10%.

oTgrsjordeyctsvasmojoinsidrendoitvapoiadalfdie dnahasedint el porified by

F254 Mobi e~met 0% ia. 10-s@lut 0 =
B 8 D e e St B
O MR tan dci@ Smag @S ilen{otadient: 2Q3¢rRy{irtopims rie RaiBe(3RAS min).
ﬁggergte]'lae lution was stirred for 23 hours at room temperature under

argon atmos Rers The aminolysis product was purified on silica gel 60

(0.04F 6 H6F i tMebl pHagd; AP heth &id,80%WHammonia solution

10%..The product was analyze (ﬁg HPLC-MS. Retention time: 8.02 min.

M.S (M?’?ﬁ???éfs%ﬁ%gﬁi %??'%e* F? *BbidThiiholytis product (30 mg, 0.023

—-mmMahevae st ele dial¢ R HNMP a80 W§ ifdnfifiddRiRdatinnl), 50

ul of triethylamine 2_05(835 mmol) and 20 mg of 3-amino-1,2-propanediol

(0.23 ReisEH WP ETled ¥ solution was stirred for 4 hours at room

tempg;@g.l(e)yﬁgghaggpn atmosphere. The product was purified by HPLC

using an RP-18 column, Mabile phase: A= 0.2% acetic acid.in water.

B0.29) aVatiEPSERITR ARSI Rk SH 205 B 388 A B 0596 B

(30-33 min) Flow rate: 4 rol/min. 25Formula structure: C46H58N807Pd +2

CH3COOH Molecular weight: 941.4 + 120.1, The product was analyzed by

Expmpland Ms fentity cohattadin. Retenﬁéﬁﬁ?ﬁésﬁ&émﬁ?‘m@‘@wethyl‘

RiGass¥tteriochlorin-131,17°-di-(2-[(2-aminoethyl)aniino]ethyl)amide
{compound 38) |
20 mg of Pd-Bpheid, 3 (28 pmol) and 2 ml (183 mmol) of

" ‘Piethylenetriamine; were stirred at-room temperature for 90-minutes-under argon.

atmosphere, After this time, a solution of 130 mg of PyBroP (279 jumol) in 700 i
of chloroform was introduced to the reaction vessel. The mixture was stirred for
another 90 min. at room temperature under argon atmosphere. Then the reaction
was cooled, and excess of éoupling reagent was destroyed by adding 1 ml of water.
The reaction mixture was neutralized by glacial acetic acid and diluted with water.
The product was purified by preparative HPLC, C-18 column, mobile phase: A=
0.2% acetic acid in water. B= 0.2% acetic acid in acetonifrile. Gradient: 20% B (0-6
min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure: CqsHgoN100sPd + 4 CH;COOH

Molecular weight: 904.1 + 240.2 |

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 1.95 min. (aggregate)
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Example67.Palladium31-o0xo-15-metboxycarbonylmethyl-
Rhodobacteriochlorin-131-(4-N-(2'-pyridypaminobutypainide-173-(2,3-
dihydroxypropyl)amide (compound 72) 1)0.835 ml of 2-chloropyridine (8.8
W3/ yeeses dissolved in 8.8 ml of 5 1,4-diaminobutane (88 gpmalskhBssoz
mixture was refluxed for 4 hours at 128C. The product was purified on
silica gel 60 (0.040-0.063 mm) Mobil phase: methanol 90%, ammonia
solution 10%. The product was a colorless oil. TLC sheet Silica gel 60
FZSM@&ﬁ‘ﬂiﬂﬂ/&'s%Q%thanol 90%, ammonia solution 10%. Butyl diamine:
Ri =%ﬁ@&@%&%&”@4&@ﬁ)ﬁ%@@ﬁi@ﬂﬁ@@s@ﬁ&@ 30gkyvere
dissolved in 700 gl of NMP and 80 mg (0.48 mmol) of
N-(2-pyridypbutylenediamine were added. The solution was stirred for 15

J & roomqgmperatysg ager,argon aﬂ”—‘:@i@%ﬁn@%ffr@é’%ﬂ%e&h -
E%gﬁheeg by HPLC using1 an R-18 column. Mobile phase: A= 0.2% acetic y

Rizske ba cverirc i 0rdosl 363(0C-dbicH ads totirtholamsrnsthyDammin qletiyhin)

2l %Bé‘?‘ﬁg% min). Flow rate: 4 mUmin. The product was analyzed
l%yﬁ LEER entity confirmation Retention time: 22.36 min.

M:SZ8) i gitf PEBpIRNE7 In(P8f tinaoBdaBdHeicklh (333 |ysingpodfié¥,{9-0eshyi-
.mmpl) were 20 dissolved in 40Q pl of NMP and. 100 pl of water. 9 mg of

PSR SR T iSRG Lor 4 otk dBb? argon

atBERpHAJN ey ashngdimide ikt H{018F mgne!) ByB:5I( TR mmania 500 pl

solution were added. After 16 hours, 200 mg of 3-amino-1,2- propa

¢ nedio
of (oretonm Ve BEadBcath P SBIBGASHRR ¥hvsch (he REHEarTss iied for

antRAP Y BHSHGEr REEARAPRaRRRIBdINA RERGHATONEISRYI TIRShDMe reaction
preparative 25 HPLC using an RP-18 column. Mobile phase: .A.= 0.2%

wasckaideshianid sracss, S owingcnesRid s destoniaddycddingnd sobefpwater.
THOR AL PRt B2l R PR EdOMY, T8l 4t UBHE - FoR MR SRHEHIIR water.

C47H60N807Pd + 2CH3COOH Molecular weight: 949.5 + 120.1 30The
Therpaubiakaxarusisied by rperaieNE idenfiy! Sortitmionotwlophase: A=

o.ﬁ%@g&%ﬁﬁp |- 2805190080 Retention time:d R/ GalteM: 3¢90 B (0-6
miz = 94 %xamp e I

8.Palladium31-oxo0-15-methoxycarbonylmethyl- 5

. miRhiodRBAdB{ sk Rfonin) Ieos- disdtorY/prohyl)a mide-173-(3-N-(2'-pyridyl)

AminRRIARY NG L enepYad Bba + 4 cH;CO0H

‘Molecularweight: 10155 +2402 - — - T T o

The product was analyzed by HPLC and MS identity confirmation.
Retention time: 5.3-6.6 min.

M.S (+) m/z = 1015

UV-Vis spectrum (MeOH): 743 nm, 512 nm, 380 nm, 325 nm

Example 35. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13,17°-di(2-morphotino-N-ethyl)amide (compound 40)
20 mg of Pd-Bpheid, 3 (28 pmol) and 2 mi (I15.2 mmol) of N-(2-
aminoethyl)morpholine, were stirred at room temperature for 2 hours under argon
atmosphere. After this time, a solution of 136 mg of PyBroP (291 pmel) in 700 pl
of chloroform was introduced to the reaction vessel. The mixture was stitred for

another 2 hours at room temperature under argon atmosphere. Then the reaction was
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1) Aminolysis with 3-amino-1,2-propanediol and subsequent purification
was performed as described for compound 46 in Example 42.  2) 32 mg
of the Pd-Bpheid aminolysis product (0.04 mmol) were 10 dissolved in 800
pl of NMP. 152 mg of HBTU (0.4 mmol), 56 pl of triethylamine and 60 mg

%é(l)propylenediamine (prepared as described abgve

9&3‘5&558% : : PCTfOZ G5/000602
compound"I1) were added. The solution was stirred for 16 houre aP ¥y

temperature under argon atmosphere. The product was purified by HPLC
using an RP-18 column. Mobile phase: A= 0.2% acetic acid in water.

cBaled %ndantiesoid toiiagaergniewar dditryabdy BAdineninyitefonaen The |
(30-33 min) Flow rate; Vmin, Formul ure; 7Pd +
B NI 06 A B T e Sl S i Wi e
iR and ddSided tityveaefimabtiasheReténtigomidoen] 528hini. 20 @ganic
(+): nth = 939 Example69.Palladi 1-o0x0-15-methoxycarbonyl .
R A G I L
coRMNORHIIPRIeCURP QU 24086 14ithi holysitewith= 0.2% acetic acid in
3-amino-1,2-propanediol and subsequent putification w rformed as., .
SGRIGEHING BT EORAEOAT A BRI BT 0 5y 50ty B e OB erd imin

amin Gy sispiaeRk4R-081, MmalDyRde: iISSBEOHEB00 pl of NMP. 120 mg
of 1-113TU :0.31 mmol), 45 pl of triethylamine and 50 mg of

N-(2- Heled; Mfﬁ%%éred as described above for 30

comp@u@g&a}lm@m;mmm@wmm@ FéhfinuEgiah room
WO 2005/120573PCT/IL2005/000602 temperature under argon

atmogjsterEorims; dduWas purified by HPLC using an RP-18 column

MObi'ﬂFﬁ‘gﬁf:xﬁﬁ 0.8% acetic acid in water. B0.2% acetic acid in
acetonthile. ‘Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4

mi/miky VeviisuipestruoMeOIHEH e § 1P ., 281 38081 BMolecular
weight: 953.5 + 120.1 The product was analyzed by HPLC and MS

identity confirmation. Retention time: 15.43 rpin.
Example 36. Palladium - 3'-0x0-15-methoxycarbonylmethyl-

Rhodobacteriochiorin-13',17°-di(2-piperazino-N-ethyl)amide (compound 41)

20 mg of Pd-Bpheid, 3 (28 pumol) and 1 ml (7.4 mmol) of N-(2-
aminoethyl)piperazine (97%), were stirred at room femperature for 22 hours under
argon atmosphere, ‘After this time, a solution of 130 mg of PyBroP (279 pmol) in.
500 ul of chloroform was introduced to the reaction vessel. The mixture was stirred
for another 3.5 hours at room temperature under argon atmosphere. Then the
reaction was cooled, and excess of coupling reagent was déstroyed by adding 1 ml
of water. The reaction mixture was neutralized by placial acetic acid and diluted in
water. The product was purified by preparative HPLC, C-18 column, mobile phase:
A= 0.2% acetic acid in water. B= 0.2% acetic acid in acetonitrile. Gradient: 40% B
(0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure: CarHssN1oOsPd + 4 CH;COOH

Molecular weight: 955.5+ 240.2

‘The product was analyzed by HPLC and MS identity confirmation.

Retention time: 11.4 min.

M.S (+): m/z =955
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Example70.Palladium31-oxo-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131-(2-N2-dimethylaminoethypamide-173-(glycosyl)
amide (compound 7s) 1)300 mg of Pd-Bpheid, 3 (420 pump and 476 mg
wbHSwid14 mmol) were dissolved in 4 nil of dry DMF ungefraggenssoeso:
atmosphere. 435.5 mg of 15 DCC (2.1 namol) dissolved in 2 ml of dry
DMF were introduced. The reaction was stirred at room temperature
overni TLC (92% m%?ﬁfy eOH) IgowessgB ﬁlr‘;ggqgted Pd-Bpheid.
- 2)926" G HIRFTEYSY yArachtsride, YBess- (428 wimol} and 2190
Id of DIPEA (12 6 ramol) were introduced to the prior reaction vessel
containing 20 the active ester, Pd-Bpheid-QSu. The reaction was stirred

Ega@éfergon atosphere' a8 empera Fg’??)?l_ AR GaEheggimethyl-
RE5Heh3c Q2% MR- HoyedinguRasiac petys paeTapRins Iikihele

reaction vessel. 3)3 ml of N,N-dimethylethylenediamine (26 mmol) were
(catrapmiud®teaction vessel of step (2) and stirred over night at room

tempREY SHPABAEARIR LS ShoPd(hal BimERe Iy QG and

and its Schiff base are the main products. The reaction mixture was

3 uteglofith Hpdromlyshevitmisled KIS eyt WIHES) (342 phobrisueadissolvirddn 1

ecess add. to each washin all volume of agquepus.sat
SHE bR &N s R e T
11860 waskedddih 50 sUehwasEr dneDMBNThyasdoaoewaporeieddnd 30om.
residual Schiff base was hydrolyzed using diluted acetic acid., The .
te@pgwfg&avw@b@maéﬁmm%wﬁﬁﬁﬁm%agwwﬁ
byP &), Of yYate CERMAIRIBAARG acRticovisl. eRGYic BaHion Whs iued. The

for 1 hour under argon atmosphere at room temperature. HPLC-MS

sobyralh Spinb e rvrpREEd A Fb R ek folRecR Gl Smeatments show
th&t4PAGIN ABOEaty G REIAL EhaJRIEsURE NepiotiEst48.4 + 60.0 The

product was analyzed by HPLC and MS identity confirmation. Retention

time 2931 of fd-Bpheid-OSu-(24.7 pmol) were stirred at room temperature with
I ml of freshly distilled bis(3-aminopropyDamine for 3 hours under argon
atmosphere. The reaction mixture was then vacyum evaporated at room

temperature. After evaporation, 1 ml of water was added to the residue and the

‘product was purified by preparative HPLC on’ a C-18, Mobile phase: A= 0:1% -

acetic acid, pH=7.2, in water. B= 0.1% acetic acid, pH=7.2, in acetonitrile.
Gradient: 20% B (0-2 min) to 90% B (20-22 min). Flow rate: 4 ml/min.

Formula structure; Cy7HgeN1oOsPd + 4 CHz;COOH  ~

Molecular weight: 959.4 + 240.2

The product was analyzed by HPLC and MS identity confirmation.

Retention time; 12.83 min.

M.S (+): m/z =959

UV-Vis spectrun: 750 nm, 516 nm, 386 nm 330nm 268nm
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M.S (+): in/z = 948 10 Example 71. Interactions of the dicationic
compound 5 with human serum albumin (HSA)  The photodynamic
activity of the different Bchl derivatives critically depends on both the
bioavailability of their monomeric (dimeric) forms and transcellular

ficki ich can be markedly modulated by binding to serum 15
tégféé%%?ﬁ gz:glution of 5in PBS (3.2x10 -4M, 100 121) was mixea-ain o602

various amounts of human serum albumin (0.1, 0.5, 1, 2, and 5 mg).
Aggregation, at high concentrations of 5 in-aqueous solutions,- is reflected

Txaaghiting of tHBoriginal Rxbhdivaric peak At-pa7-hfmiedhewy sanhgadraethyl-
t7 760 . Theisiate of. ' fol .
ARt b et S A RN E s Damide

(tempetatdreid) a 0.1 mm cuvette. The absorbance intensity values at the

peak wavelength re n indi¢ation of the aggregatio dition

ot the DA EAEH ot O SRRt ARG e bere
sBirck B 255! RiiRpsRasY avkithadaiftiosg cantaibdyInerdasifig drhounismder

of 25 albumin resembled the spectrum of the monomeric pigment 5 |g
afﬁeaqaﬁ@psvb@ezo@émmﬁcﬂﬂww%o%@z YECHREL SYERoRgied at room

LN Materiaks andMetiadsvas adilcdalb qukuresiikV Mo uBe product was

endothelial cells were cultured as monolayers in Dulbecco’'s mogified .
peEs§Rds o cprepATABFENBIAG 7dBhfanth glishiamem B opilesprasei gby 0-1%
ol CQ&E&G%&%@?@,% GpRMINg-(2omb). &%ﬁs"ﬁei%%mﬁm 1), @Bekonitrile.

streptomyci 1 mg/ml) (hereinafter referred to as the "culture medium").

Grndieril20%rB (Podumin) 17 80% h (@952 aramuFirfisduthBdpie.
(i) B ' res. Bacteriaof straing Skalusand E- coil XL-1 were
cultufgé?%ﬁ%%%%%n%%?ﬁ%?ﬁzgi inLB cor?taining 12.5 ug

tetrachiditenibx tweight: ¥ 4lenki:df 0D600 nm = 0.5-0.9 (1 OD = 8x108
bacteria/m1)..The bacteri # 517 -HQ _ﬂﬁﬂi
resus?)glﬁ A |Ir11°€g§g. mﬂ@%?éiepa%ﬁc%ﬁ géégr?gﬁ%%%r in wtroon'
experRetentto tiok: stldtidhesiof. the compounds 5, 2, 9 and H were

prep dissolvipngthe dry compounds directly in culture medium to
the daé(gl*%e%ﬁbn %ntrgag%ns, prior to use. 15(iv) Phototoxicity Assay. (a)
Cells (T'¢-Stserppintanthe 15aiog yiigmia ciicany, $3lsmwere cultured in 96-
well plates (40x103/well) and incubated in the dark in culture medium

containing increasing concentrations of sensitizers 5 9-and 11 , for_a

- FRanegtef I min3e, Wik Uihglsthwansitizer Wasce o inyxyenttiogthaethyl-

I ith fresh cul . . .
R%eogo%g%%e\é‘vil})chrlgginEIEJBEl,JIr%-di(Z—N—(z’-pyrldyl)ammoethyi)am;de {compound

44
® 1) 500 mg of 2-chloropyridine (4.40 mmol) were -dissolved in 3.0 mi of
ethylenediamine (44.0 mmol) and the mixture was refluxed for 6 hours at 100°C. At
the end, the excess of ethylenediamine was evaporated in vacuum at room
temperature, The product N-(2-pyridyl)ethylenediamine) was purified on silica gel
60 (0.040-0,063 mm). Mobil phase: methanol 90%, ammonia solution 10%.

TLC analysis on sheet Silica gel 60 Foss Mobil phase: methanol 90%,
ammonia solution 10%. Product Rf =0.43.

2) 30 mg of Pd-Bpheid-OSu (0.037 mmol, prepared in Example 38) were
added to a solution of 110 mg of N-(2-pyridyDethylenediamine (0.80 mmol) in dry
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20 medium. The plates were illuminated at room temperature, from their
bottom side, for 10 min (650<k<800 urn, 12 J/cm2). The light source

was-a 100W Halogen lamp (Osram, Germany) equipped with a <650 nm
cutoff and a 4-cm water filter. The cultures were placed in the culture
Wweudatanand cell survival was determined 24 h after illtimingi{eny BYespoosaz
Neutral Red viability assay. Cell survival was calculated as the 25 percent
of the dye accumulated in the untreated controls. Triplicate determinations
Wer ucted ang. representative experiments are shown. Three kinds ,

?Wé}r'édﬁsgé‘ (ﬁq ﬂ?ﬁo‘ﬁﬁsof‘;tgrﬁs ﬁgumlﬁ f%olnsthaetg Sence or Tature

[@@éﬁ@fggn@mmmrol cells treated with pigments but kept in the dark;
and (iii ntreated cells that, were, kept in the dar

2005/12659984, 1130 BB 660 P%Bﬁlé%&?h‘?%a@t&tﬁﬂﬁe(%ﬁles column.

MibBiRAyRaBicaHfigany, heaieririgdie WitiedBe@igyoisat3AMIA acetonitrile.
contalnlrﬁrfbout 107 bacterla and mcubateg with increasin

69-SomamAoran rﬂlgs@cofégt LI TERE A TR at room
temperglia-anddagr itunnakshar 40 mtemdiop 1S min. Samples of

the treated 5 bacteria cultures were subsequently plated at different

dilutiodlsotaoovstghe F bt £h 2 B agar and cultured for 24 h at 37C
for dett@?@&w RlaBasiayal sutvivet by £RIMS seuRigEohERlicalen.

determinations were conducted ‘and representative experiments are

showRetentiqn)tismginlPGuaie- CD1 nude mice (28-32g) and male Wistar

rats (ﬁ ggﬁ) kept with free access to food and water in the '

department [anima faC|I|ty according to the guidelines of the Weizmann

Institdte/eV BoipncenmeAdlonistdenm, 384)mmddthmsia. Mice were
-anesthetized by i.p. injection of 80 p.1 ketamine (100 mg/ml,

Rhone-Merieux, France) and xylazine (2%, Vitamed, Israel) mixture
Hemifev.v). Rad8.were arﬁdktldin'med by g3-(29% tF-suithoryearh@gdmethyl-
Iﬁlzt)d&ga%g iocok hmﬂarl ZC&ﬂt %%ﬁGrgillon gnrﬂﬁnmayg{:%mpuund

were scraped in & ine, céntrifuged at 5 m|n suspende In
48aline and subcutaneously injected (2x106 cells/mouse) into the back of

2wl TR 0L P R a L TRTRD T GRS 0 o of 2

(Mﬁmmdmmmm&@emﬁimdl}ém&mmpem&r&ﬁ@ bhasaiadaf argon

~ >15 mm. (viii), Preparation of sensitizers f ock solutions
ARG %umﬁ%ﬁﬂ’g’fﬁ% ABPE B {?}'nﬁ‘%% fving the dry

comprREMREH 61 giekly: IS the. Sigsiad/gengsntration for injection.

(ix) Pharmacokinetics. Anesthetized Wistar rats (n=3 per each time-point

25 wéle hvsoljdicr PiviR ceenpbENdIeB (ROTS armeh (me2Rymbpk: was
aQAPRS ﬁ%@%?&ﬁd%%) Were drauwi-ahih, ST 18h8tm0nds: 88%d20st room

360 and 480 min after injection, transferred into and weighed in

teoprporatightbat 3 hivesuadsesreonimiephel of heparrn and mixed

caref b!g%d hrge Untre rats,
and t?é%e%Paccordlng yjﬁhe test SS% t@gscp%%gnﬁalmng the bloo 3% g?ﬁ% g?mn
Mnbrbwé@wedf!ag@rﬁ% acdae t@uhmmme?@&a%amg aradsnTanetonitrile,

12057 frozen in
quroln Vtﬁgg/ze(n%?;é Iyop ?g’éd)ﬁfﬁ O%%gé)d samp es were extracted

with Mmlstﬂunth&a@;);m}ie@eﬂdaha CEHMOGEH. The supernatant was

collect nd analyzed nce measurements
(Speygﬁuggmge&%!éﬁgﬁ% f?ﬁ??[nco USA). The fluorescence emission
specﬁaépmdammﬂ]wadhygmmé&m ndeptifthcextitatitiont 520

lguorescence of \Tanol and untreated blood extracts were used as
blan Rn&(ffb%ﬁ% en%ﬂh known concentrations of the sensitizer
was piep@rgdm/z =(¥pBiodistribution. Wistar rats (n=2) were anesthetized
and compound 5 of the invention (0 6 mg/kg) was injected into their tail
vein. The control group (n=2) 10 was not#reated with the sensitizer. At 30
min and 24 h after injection, rats (one for each tune-point), were sacrificed
and samples of the indicated organs or tissues (heatrt, liver, lung, spleen,
kidney, brain, testes, skin, muscle and fat) were collected into and

weighed in pre-weighted vials, immediately frozen on dry ice and stored at
2200 in the dAarle rintil analvvzed Enr evaminatinn each ecamnle wac
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25 transcutaneously for 15 min by 755 run diode laser (CeramOptec,
Germany) with light dose of 80 raw/cm2 (light field diameter - 14 mm).
Following illumination the mice (n=12) were placed back in the cage.
Tumor response (using local necrosis at day 8 post-PDT as end point)
? % %rded photographically, and tumor volume was assessed
657) Response was considered as partial when only Bt 3??’8?0602
the |IIum|nated tumor became necrotic. Mice were considered cured if they
WO 2005/120573PCT/IL2005/000602 were tumor free 90 days after
treatfddhyis sptiotren 17HD nurchth #8llcSih @R B 2885 scored as no
response. Mice were sacrificed when tumor diameter reached 15 mm The
following controls were used: (i) dark control (n=3)- tumor-bearing mice iv.
Einjeniel with sdasitizer blﬁ‘lali‘hﬁilummated -Finotighi Someth gngeir hompmsthyl-

mice tln n itizer but ill mlna e
Rggﬁ fﬁe%’ %’@ear gmlc n%(%xxf)ér&gg gtenis?ﬁ-%r angm%@thyl
anﬂm&ﬁtﬁ&iﬁdﬂ@iﬁnﬁlﬁeﬁeﬁg@mﬂmmmuﬁmmunds 7,9,and 11 on
endothelial plaototoxicity ds 5 nd 11 /
moués endgig 6’0%@0@ B trlr% g%l}las d‘ngcr%l 5‘3?n seé?or:}z ?f N-
m@@@w-ﬁ;ﬁﬁmwﬁa igRMIReshwith dngreasjdgpeopeesdialidnes Q) 4. 050 nmol).
6, 60, 90, 120, 240 an 480

1, 1, or 10 p.M) of the compgounds for
Tht AR SR AT e e FORTE ARRTECHES g an argon
a %bt@ F’Qﬁ&ﬁb%&i‘%%@iﬁ@ﬂ)(ﬂ%@ﬁﬂ@ﬂﬁtﬁ)@f@é&eaf&r 8Qdwie) was
incubation_is shown in Fi hototOX|C|ty of c mpoun 5 7 an 9 after .
purdiad BSOS RO BT Tk FSEo AR o g Gtonta
sotufidhAlw),after incubation for 1-10 min is shown i |n Flg 3C. As can be
seen in the figures, the sensitizers are fast acting, their phototoxicity is

concEhiransalysit fgheisheRtisat, & aofeffsob iéﬂ aWweikaetinrof380%,
R 241 59ho3 P Re® 2=h @kpreincubation, respectively). No dark

toxicity was observed for the ran of 20 concentration tested. Example
73. P pradokiens saaluasibig NSt dptasdinnotisne: HfE2 min.
phar Wnﬁy s_agggblodlstnbutlon of the sensitizer 5 were determined
in vivo In Wistar rats as described in sections (nc) and (x) above. 25The

resuf of thehgHRdripbsidnettsoasopeprstisd At A3<hog HaSomEol) was
&?%Yﬁ% tkrkg Segsitiger i ClgRfpd Withiiy %'nreggédtv -HRISHARAREN, N N N

arance kinetics indicates a bicompartmental distribution 24’

: tetnaaaiﬁhylnradrmmstmﬁﬂﬁmyhea{ﬂ@tﬁ th@&TRTEI.ib(RR)h, aeglepicidd immol),

5A-5 3o ft tion ¢ Is.0f th
gl AT ) PO BB K G R ey A S fRoride
hwmmﬁa&qmmgemmﬁﬁhmlmmmaﬂ vRR0GI0eaAd0R 2 hours

sensmzerdrops to almost backgrou eveﬁethe lood but si flcant
at RS (FERFHINTE HASH TR RISPIGES- ahie SPradRet s
usEga @D RTA sPosladvnaTibike pliasat A-CO. glb mecenaghie Wzﬁ:‘@lB-{) 2%

B e i ont: 20% B (0-6 min) to 95% B (30-33 min). Flow
rate: 4 ml/min.
Formula structure: Cy3HgN7O.Pd + CH3COO
Molecular weight: §92.4 -+ 59.0
The product was analyzed by HPLC and MS identity confirmation.
Retention time: 13.34 min. ‘

M.S (+): m/z =892
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Based on the pharmacolcinetic data described in Example 20 above, the

treatment protocol for compound 5 was set to 15-min illumination

immediately after injection of the sensitizer, using a dedicated medical

laser matched to the peak absorption of 5 (CeramOptec, Germany, 755

Wi potis/exadas to test the drug 10 efficiency, CD! male nude reiceiizedassoz

were treated with a dose of 0.3 mg/kg compound 5 and light intensity -of

80 mW/cm2 All animals in the light-and-chug (fill) treatment group

ed inflagmmation ﬁ%rﬂg at day; 1 g{mﬁ .

Eggﬁs?%hotog%%hs of thg%ﬁr%or site of a ?D%&%&? mice at%gsﬁgﬁ?thyg
Rbédabater e iorhod d&(@dphisrinsarponpeien ided k) 4 hmemivanshyD)
4 1eGro {:ig was }} S?@frved at day 14. By day 21, tumor flattening was

CREE NSRS covering the wound. By day 32, the wound healed

and the anihatinsysisredt Fifd-Bphei@ areifihotdernyins-bi2tipsopanedicie and
f a mice injected. with comporind 5.but not illuminated andr o, j :
st AR LR He e T8 SR IR BB LA S mpound

44umor occurred in both cases. 20Fig. 7 depicts a Kaplan-Meier survival

curve showing 80% survival f ice treated with compound 5 a

illumifiated {tfeStn& téﬁugl%gl)%énwg.r% oxicéliél/ Bt m%%%n%mol)
were 0@ feR M xTitiye andNBIRN e gativE IRgseR 20,046 pheislpxidtyl of

of positively-charged compound 5 was tested on Gram- positive, St albus

ethpiisasipomsy e Erepnih aeeriadicdomps isdwbientgs stirred for 1 hour at

1O AN ERAORHRE argon atmosphere. The product was purified by HPLC
31-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin

usiggoas fdetf/ Ivatise. dyehilsinhsa Gl Reteriip et in 3yaiss7 B=0.2%
BAEELA WeLe dpeHbAle GUHIACT8519 (RBGERIAINR NG S8BSHAD Flow
. for 1%1 and 30 iﬁ)uminated or kept in the c@zrk Theﬁre's,ults, d(:(p?cted in Figs.
ragA-8mlsioy that the WO 2005/120573PCT/EL2005/000602
positiyely-¢ gl%%n itizer £ REprwas@hototmde against both the
Gram%%%ﬁ%aeg%st a 's%%ﬁ?lg% 17)? K1 0.023uM) and Gram-negative E. coll
(Fig. BDja@adat weaghty Bd8t2ri®Ofhereas the negatively-charged sensitizer
of the.prior art was effective agal It nAs{5l9- 8A)
(10 0?28%%? B %%‘?é%@%?ﬁﬁ%%ﬁq%éﬁﬁg 8C). Nearly
100% deativofifrcdBvidswibserved with 10 uM of compound 5 (Fig. 8D).
Gram-pgsifive bacterja St albzts, -was 100 times more sensitive to
com%gnﬁlé' IWZ:"F\ G%r%%n-negative E coll. No phototoxicity was observed
when bacteria were incubated and treated with the same sensitizers'
concentration range withgut illumination (dark controls). 10 Example 76. .. s
EEHB Xicity a‘g{%\y The gﬁgl?%nd me o%oér}eg 5“5)3 e%%}"ﬁ‘ba’erlg)?r? ¥grenethyi
RBindopinakSectnn aboyb (2bMsalis K uiddwen)-@sdedihjtdredyiprapyie|
plates for 24 h to -80% confluence. To determine phototmdcity, the culture
amagi (AR 4824 with 100 15 gl/well medium_ in the absence or
presqnceof 0440361 gensiize[uany ineubaingdn e dark (05 kbmvl) of
or 3 h'in the culture incubator. The plates (PDT group) were then placed in

cthiidengriaainearfeng RO PERIGT hFRPILIFIIREERUFS Hndshatagmdmqsphere.
ALDIBABOGR] 300N IT ey HEERa AR - WA DA |RTatbe HOFYIAE room

changed to fresh culture medium. The cultures were then placed in the,
teauermbnze wndibn thn sodution mrafine derdisridatttogsn st Tepfylired in

orSH AL ERE UV I ST HRSHERRR ARl OW.

2)  The aminolysis product was reacted with 80 mg (0.17 mmol) of

PyBroP dissolved in 100 ul of chloroform and 80 mg (0.88 mmeol) of 3-amino-1,2-

propanediol dissolved in 2 ml of NMP at room temperature, uunder argon
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The following controls were used: 1. Light control: cells were
illuminated in the absence of sensitizer. 2. Dark control: cells were
treated with sensitizer but kept in the dark 25Untreated: cells were kept in
the dark without any treatment Following 24 h post PDT the culture
ARG/ 1ReHIe Wells was replaced with 100 pl fresh medium GRAIRIRGASs02
itg/m1 neutral red. The plate was incubated for 1.5 h in a dark culture
incubator. The medium was aspirated and the cells washed with 100 nl of
solution containing 1% CaC12 and 0.5% formaldehyde, which 30 remov
ataosBliesrAurae d o usd Fhe PirdutiNa S EEOAR S5P8 faRP-18
WMRAPORFLDAR 7RG 1420053000602 then extragied freapthe;calisiptacid in
the supernatant tpon addition of 100 pl 1% glacial acetic acid in 50% .
mnﬁtihft@rﬂdiznﬁiﬁ%r%@eﬁiﬁéﬁﬁtﬁ%%é%ﬁ@%ﬁ?%F% .
was d e%%!@glj%ﬁ%wm%m using a 570 mu filter.

After subtraction of assay blanks, net optical density was computed as the
5 aversigdovalaewosiginlidfe TEtéAlinations. Cell survival was calculated

as the,percent of, the dye | | lgliza M

dete r?nll?rli% o é%ﬁr‘&%%ﬁ%%%%@%%%%ﬂ%@%r concelirfi?g:[ion.

TheseRuientismvigre ti¥etBusead to calculate LD50 values. Following

synthﬁii% é’% comp %ds described in the Examples 23 to 75 10 above

were putitied, divided into equal aliquots and lyophilized for storage

(desiccated at -20C). The exact material content was determined by
PLC-diode array detectign,.angd the PDT efficac s evaluated at two
@lﬁ%ﬁ?ﬁ)n timegéls descr(#[{l%i(%i ! S (%/"i/%? |(§3r%1i.l ?F?é“?é‘é’ﬁf%é\i Imethyl-

R experimeRiarsd
HegeNectini dalns L3 betosvi ity T AR R rbpSDmPitnd 7 I CANTS m e 150
(pM) 15 min 24 1.2 2.4 25

aminoethyl)amide (compound 49)

1)  Aminolysis of Pd-Bpheid with 3-amino-1,2-propanediol and
subsequent purification were performed as described for compound 46 in Example
42. ,

2)  The Pd-Bpheid aminopropanediol adduct (25 mg, 0.031 mmol) was

dissolved in 300 pl of NMP. HBTU (120 mg, 0.32 mmol), N,N-dimethyl-

“ethylenediainine (14 mg, 0.16 mmol) and potassium carbonate (88-mg) were added. -

Buffer solution was added to pH=7. The solution was stitred for 20 hour at room
temperature under argon atmosphere. The product was purified by HPLC using an
RP-18 colummn. Mobile phase: A= 0.2% acetic acid in watet. B=0.2% acetic acid in
acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min,

Formula structure: CypHs7N70,Pd -+ CH;COOH

Molecular weight: 876.3 +60.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 14.74 min,

M.S (+): m/z = 876
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Example 45, Palladiam 31~0x0-1S—methoxycarbonylmethyiw
Rhadubacteriochkerin«131—(2~N2-dimethyiaminﬂeth-yi)amide-173-(2,3-
dihydroxypropylamide (compound 50) _

1)  Aminolysis of Pd-Bpheid with N,N-dimethyl ethylendiamine and
subsequent purification were performed as described for compound 25 in Example
20. |

2y  The aminolysis product was reacted with 80 mg (0.17 mmol) of
PyBroP dissolved in 100 i of chloroform and 80 mg (0.88 mmol) of 3-amino-1,2-
propanediol dissolved in 2 ml of NMP at room temperature under argon atmosphere
during 16 hours. The product was purified by HPLC using an RP-18 column.
Mobile phase: A= 0.2% acetic acid in water. B= 0.2% acetic acid in acetonitrile.
Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure: CyHseN,O,Pd + CH;COOH

Molecular weight: 876.3 + 60.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 12.31 min.

M.S (+): m/z= 876

Example 46, Palladiam 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2,3-dihydroxypropyl)amide-17°-(2-[(2-aminoethyl)
am.ine]ethyl)amide {compound 51)

1)  Aminolysis of Pd-Bpheid with 3-amino-1,2-propanedio]l and
subsequent purification were performed as described for 46 in Example 42.

2) 12 mg of the Pd-Bpheid aminopropanediol adduct (0.015 mmol) were
dissolved in 400 pl of DMF. 34 mg of HBTU (0.64 mmol), 21 il of triethylamine
(0.15 mmol) and 16 pl of diethylenetriamine (0.15 mmol) were added. The solution
was stirred for 5 hour at room temperature under argon atmosphere. The product
was purified by HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid
in water. B=0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B
(30-33 min). Flow rate: 4 mi/min.
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WO 20051120573PCT111,20051000602 All of the compounds
prepared according to the invention showed better solubility in comparison
to Pd-Bpheid, 3. Most of the compounds require low percentages of
Cremophor in isotonic mannitol to form 100% monomeric solution at 2

R llewhile-some of the compounds r(_aquire low concentratigﬁ fzeos;oassoz
propylene 5 glycol or PEG-400 to obtain the same monomeric solution
(both additives are considered very safe for use).. The zwitterionic nature

of these compounds may be a contributing factor for the need for

Crem&gnaitia gewdute Grhbadstishd Sitd&-O0the synthesis of
compgy ﬁtﬁ%é@i{@fnﬁ"}bﬁmm {han that oldie original mono-cation
ast C

taken e refererice and reproduced herein as 24. Noteworthy are the

10 POThaguvidiest specmpertiy¢1REGmIASilafi e Imatitout 4-5
tlmes%%ﬁ&%ﬁ%]j@% gﬁﬂoth incubation times). TABLE 2 Compound

Ic11,,piric’,”, 50.75 340.200.48350.211.230
M.S (+): m/z = 891

Example 47. Palladium 3'-0x¢-15-methoxycarbonylmethyl-
Rhodob acterisch!arinm131—(2,3«dihydruxypmpyl)amide—173-(2~[(2-N2-diethyl

aminoethyDaminojethylamide (compound 52) - ,

1)  Aminolysis of Pd-Bpheid with 3-amino-1,2-propanediol and
snbsequent purification were performed as described for 46 in Example 42.

2) 20 mg of the Pd-Bpheid aminopropanediol adduct (0.025 mmol) were
dissolved in 1.0 mi of NMP. 94 mg of HBTU (0.25 mmol), 52 pl of triethylamine
(0.375mmol) and 23 pl of N,N-diethyldicthylenetriamine (0.125 mamol) were added.
The solution was stirred for 3 hour at room temperature under argon atmosphere.
The product was purified by HPLC using an RP-18 column. Mobile phase: A=
0.2% acetic acid in water. B=0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6
nifi) $60°95% B (30-33 min), Flow rate: 4 ml/min.

Formula structure: CsgHsgNyO7Pd + 2CH;COOH

Molecular weight: 947.5 -+ 120.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 11.70 min,

M.S (+): m/z= 947

Example 48, Palladium 3-gx0-15-methoxycarbonylmethyl-
Rhudobacteriochlorin-131—(2,3-dihydroxypropyl)amide—l73-(2-mnrphoiino-N—
ethyl)amide (compound 53)

| 1)  Aminolysis of Pd-Bpheid with 3-amino-1,2-propanediol and

subsequent purification was performed as described for 46 in Example 42.
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2) 50 mg of the Pd-Bpheid aminopropanediol adduct (0.07 mmol) were
dissolved in 800 ul of dry DMF. 80 mg of HOSu (0.70 mmol) and 216 mg of DCC
{1.04 mmol) were added. The solution was stired for 90 rainutes at room
temperature under argon atmosphere. The product was purified by imjection to
HPLC, using a RP-18 column. Mobile phase: A= 0.2% acetic acid in water.
B~0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33
min). Flow rate: 4 ml/min. _

3) 7.0 mg of the Pd-Bpheid-aminopropanediol-OSu-activated compound
(7.77x10® mmol) were dissolved in 200 yl of dry DMF. 25 pl of dry N-methyl-
morpholine (0.23 mmol) and 30 pt N-(2-aminoethylymorpholine (0.23mmol) were
added. The solution was stirred for 75 minutes at room témperature under argon
atmosphere. The product was purified by HPLC using an RP-18 column. Mobile
phase: A= 0.2% acetic acid in water. B=0.2% acetic acid in acetonitrile. Gradient:
20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min

Formula structure: Cy4HsoN;OgPd + CH;COOH

Molecular weight: 918.4 + 60.0

The product was analyzed by HPLC and MS identity confirmation.

' Rétention time:'13.05 min. |

M.S (+): m/z=918

Example 49, Paliadium 3'-oxe-15-methoxycarbonylmethyl-
Rf:od0bactériochiorin-131-(2,3-dihydmxypmpyi)amide-l?s-(Z—piperazino-N-
ethylyamide (compound 54)
1)  Aminolysis of Pd-Bpbeid with 3-amino-1,2-propanediol and

subsequent purification was performed as described for 46 in Example 42.

. 2) 23 mg of the Pd-Bpheid aminopropanediol adduct (0.032 mmol) were
dissolved in 200 ui of dry DMF. 5.55 mg of HOSu (0.048 mmol) and 10.85 mg of
DCC (0.048 mmol) were added. The solution was stirred for 22 hours at room

temperature under argon atmosphere.

70



10

15

20

30

43 0.18 0.60 44 0.17 1.41 45 0.18 0.20 WO
20051120573PCT/EL20051000602  The synthesis of compounds 34 -
45 is much simpler than that of the original di-cation taken as a reference
and reproduced herein as 33. Noteworthy are the PDT activities at short

{peubadippstime of 14, 16, 38 and 45 (for example, 36 is mor%@p@ﬁ)@gﬂ;ﬂg@z
min. incubation time then 33 is at 3 hours). TABLE 3 Compound ICso 3

hours (WV!) 1Q 15 min (uM) 46 0.60 1.33 47 0.25

3)  To the reaction vessel of (2), 4 ul of 1-(2-aminoethylpiperazine (0.03
mmol) and 12 pl of triethylamine {(0.09mmol) were added. The solution was stirred
for 4 hours at room temperature under argon atmosphere. The product was purified
by HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid in water.
B=0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33
min). Flow rate: 4 m/min

Formula structure: CaaHgoN:O/Pd + 2CH;COOH |

Molecular weight: 917.4 +120.1

The product was analyzed by HPLC and MS identity confirmation,

Retention time: 13.03 min.

M.S (+): m/z=917.

Example 50, Palladium 3'-ex0-15-methoxycarbonylmethyl-
Rhndahacteriochlorin-13,1—(2-[(ZAam-inoethyi)amino]ethyi)amide-173—(2,3m
dihydroxypropylamide (compound 55)

1)  Aminolysis of Pd-Bpheid with diethylenetriamine was performed as
described for compound 27 in Example 22. The product was purified on a silica
coltmn with d running solution of 80% methanol and 20% ammonia,

2)  The Pd-Bpheid aminolysis product was reacted with 80 mg (0.17
mmol) of PyBroP dissolved in 100 pl of chloroform and 80 mg (0.88 mmol) of 3-
amino-1,2-propanediol dissolved in 2 ml of NMP at room temperature, under argon
atmosphere during 16 hours. The product was purified by HPLC using an RP-18
column. Mobile phase: A= 0.2% acetic acid in water. B= 0.2% acetic acid in
acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula stracture: CenHseNgO4Pd + 2CH;COCH '

Molecular weight: 890 + 120.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 11.90 min. |

M.S (+): m/z = 890
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Example 51. Palladium 3*-0x0-15-methoxycarbonylmethyi-
Rbodobacteriocmorin—131~(2,3~déhydmxypropyi)amide-173~(2—N-(2’-
pyridyDaminoethyl)amide (compound 56}

1)  Aminolysis of Pd-Bpheid with 3-amino-1,2-propanediol and
subsequent purification was performed as described for 46 in Example 42.

2) 19 mg of the Pd-Bpheid aminolysis product (0.024 mmol) were
dissolved in 1.0 ml of dry NMP. 97 mg of N-(2-pyridyl)ethylenediamine (0.142
mmol), prepared as described in Example 40, 77 mg of the coupling reagent O- |
(benzotriazol-1-yI)-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) (0.24
mmol) and 50 pl of triethylamine (0.36 mmol) were added. The solution was stirred
for 90 miputes at room temperature under argon atmosphere. The product was
purified by HPLC using an RP-18 column. Mobile phase; A= 0.2% acetic acid in
water. B= 0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B
(30-33 min). Flow rate: 4 ml/min

Formula structure: C4sHsgNgO-Pd + 2CH;COOH

Molecular weight: 925.4 + 120.1

The product was analyzed by HPLC and MS identity confirmation.

"~ Retention time: 14.38 min.

M.S (+): m/z =925

Example 52, Palladium 3'-¢x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2-N-Q2*-pyridyl)aminoethylamide-17°-(2,3-
dihydroxypropyl)amide (compound 57) |

1}  N-(2-pyridylethylenediamine prepared as described in Example 40
above (200 mg), was mixed with 40 mg of Pd-Bpheid overnight at room
temperature under argon atmosphere. The product was purified by HPLC wsing an
RP-18 column, Mobile phase: A= 0.2% acetic acid in water. B=02% acetic acid in
acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

2)  The Pd-Bpheid-2-(diaminoethyl)-pyridine aminolysis product (35 mg,
0.042 mmol) was dissolved in 200 pl of dry DMF. 10 mg of HOSu (0.086 mmol)
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and 22 mg of DCC (0.105 mmol) were added. The solution was stirred for 5 hours
at room temperature under argon atrnosphére.

The product was analyzed by HPLC and MS identity confirmation. Retention
time: 18.91 min.

M.S (+): m/z = 949

2) 28 mg of the Pd-Bpheid-2-(diaminoethyl)-pyridine-OSu-activated
ester (0.03 mmol) were dissolved in 300 pl of dry dimethyiformamide. 28 mg of 3-
amino-1,2-propanediol (0.31 mmol) and 41 pl of triethylamine were added. The
solution was stirred for 14 hours at room temperature under argon atmosphere. The
product was purified by HPLC using an RP-18 column. Mobile phase: A= 0.2%
acetic acid in water. B=0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min)
to 95% B (30-33 min). Flow rate: 4 m}/min.

Formula structure: CssHsNsO,Pd + 2CH;COOH

Molecular weight: 925.4 + 120.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 14.53nmm.
M.S (+): m/z =925

Example 53.  Palladium 3'-oxo-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2,3-dihydroxypropyl)amide-17"-([2-bis(2-
'aminuethyl)amim]ethyi)amide (compound 358) “

1)  Aminolysis of Pd-Bpheid with 3-amino-1,2-propanediol and
subsequent purification was performed as described for 46 in Example 42.

2)  All solvents were vacuum degassed. The purified amino diol was
dissolved in 2 ml of NMP and 200 ul of DMSO. To the solution, 100 mg (0.21
mmol) of PyBroP in 200 1 of chloroform, and 160 pt (1 mmol) of liquid tris(2-
ethylamino)amine were added. The compounds were stirred under argon at room
temperature during 16 hrs. The product was purified by HPLC using an RP-18
column. Mobile phase: A= 0.2% acetic acid in water. B= 0.2% acetic acid in

acetonitrile. Gradient: 20% B (0-6 min) to' 95% B (30-33 min). Flow rate: 4 mi/min.
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Formmla structure: CayHgsNoQ,Pd+ 3CH;COCH
Molecular weight: 933.2 + 180.2
The product was analyzed by HPLC and MS identity confirmation.

Retenfion time: 10.86 min.
M.S (+): m/z = 933,

Example 54. Palladium 3Lox0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13"'-([2-bis(2-amincethylamine]ethyjamide-17-(2,3-
dihydroxypropyDamide {compound 39) 7

1) 25 mg of Pd-Bpheid, 3 (35 pmol) and 39.4 mg of HOSu (342 pumol) were
dissolved in 1 ml of dry DMF under argon atmosphere, 31-mg of DCC (150 pmol)

- dissolved i 500 pl of dry DMF were introduced. The reaction was stirred at room

temperature overnight. DMF was evaporated and the product was purified by lignid -
chromatography using SiO, as a stationary phase and 95%CHC13:5%EtOH as
eluent. The product was received in the first four fractions. The solvent was
evaporated; 55 mg of Pd-Bpheid-OSu were received.

2) 25 mg of the previous product, Pd-Bpheid-OSu, (30 pmol), were

~dissolved in Tl of 'dry DMF. To this solution T3pl of N,N-diisopropylethylamine” - -

(DIPEA) (74pmol) were added. The reaction mixture was stirred under argon
atmosphere for a couple of minutes. 3-amino-1,2-propanediol (97 wl, 37 pmol) in 1

ml DMF were added to the reaction vessel. The reaction was stirred at room

_ temperature under inert atmosphere for 5 hours. No aminolysis product was

detected.

3) 200 ml (1.28 mmol) of tris(aminoethyl)amine were added to the
reaction vessel of (2). Argon was passed through the reaction vessel. The mixture
was stirred overnight at room temperature. The product was purified by diluting the
reaction mixture with 30 ml of water and washing the aqueous layer with 30 ml of
n-butanol. The organic layer was then washed with 3x30 ml of water. The butanol
was evaporated and the product was dissolved in 1.5 ml of acidic water and 300 ul

of acetonitrile. The solution was divided into aliquots and Iyophilized.
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All of the compounds of the above table showed better solubility in
comparison to Pd-Bpheid, 3. Most of the compounds only-require low
percentages of propylene glycol or PEG-400 to form 100% monomeric
%%gglﬁgg,@g/ml 5 Although the synthesis of most compoy@,dg&‘z%%o%gm
a two or three chemical transformations, most of the compounds may
prepared in one pot reactions with minimal intermediate purifications and
isolations (in the examples presented herein; preparative IIPLC was used

in maﬁ?ﬁ@&lﬁi@h@@%@%ﬁ{e@i&é Hatl s Pdrification steps, simply
for COM g%igﬁqla)%tﬁa-P #y%@szand precipitations 10 have also been

success d 16 pun the conapounns, -thus cwcumventmg
the neﬁdafmodmém T

Retention time: 12.46 min.
M.S (+): m/z= 934

Example Ss. Palladium 3'-ox0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(3-aminopropyl)amide-17°-(2,3-
dihydroxypropyl)amide (compound 60)

I} 30 mg of Pd-Bpheid, 3 (42 pumol) were stirred in 1 ml (11.8 mmol) of
1,3-diaminopropane, during 60 minutes at room teniperature umder argon
atmosphere. Then the excess of amine was evaporated in high vacuum during 16

hrs.
2)  The product was dissolved in 1 ml of DMSO and 1 ml of DMF, and

stirred with a solution of 100 mg (0.21 mmol) of PyBroP in 500 ul of chloroform.
and 100 mg of 3-amino-12-propanediol at room temperature under argon

atmosphere, during 16 hrs. Purification of the product was made by precipifation

“with “water followed by HPLC purification using-an RP-18-column. Mobile phase:.

A= 0.2% acetic acid in water, B= 0.2% acetic acid in acetonitrile. Gradient; 20% B
(0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.
Formula structure: C4yHssN,O,Pd + CH;COOH -
Molecular weight: 861.2 + 60.0 |
The product was analyzed by HPLC and MS identity confirmation.
Retention time: 13.06 min.
M.S (+): m/z = 861
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Example 77. Biodistribution of the compounds The animals were CD1
Nude male mice bearing RCC xenografts. Three 15 animals were used for
each time point. Compounds 28 32 10 36 and 75 were used in the
experiments. Anaesthesia was made with ketamine:xylazine (85:15,
witvil)s/Ansssthetized animals were injected with a solution ftheiesisoesoz
compound (2 mg/ml) in isotonic mannitol at a dose of 1.5 mg/kg. Three

animals were 20 sacrificed at each time point and samples of blood, heart,
d brain,wer

| liver, kidney,.intestin leen, muscle,, gkin, tumor and

Cﬁ(ﬁ%‘g%l& The tir%%’ points %)%?é%%{/%% 5 min,ﬁléﬁr%tl’ﬁ?gl'én iR OR25 ’né%;n’methyl—
R dBaetdi2deiboathyd 2gi-4 drys tafigl)a6: M 7°-(2,3-dibydroxypropyl)
2003% 20573PCTIE(G20051000602 injection. Samples were accurately

ng'g OHBEFIEI S concentrated nitric acid and analyzed for Palladium

by ICPIYS. The resulis 2ERsREREERIEIRINMBIYARN DI AKX NGBV of 1,4-
Figs. 9A to 9E). ¥VO 2005/120573P ;I'/1L20 5/000602 1: M=Mg,
i RitaRe &Paplg et ttimed 14 R XS &y 14 amrsepe rigan ppnosphere at

WRICHBD 2 AME drabdraias HAdBAGE She reaction vessel and stirred for a couple of
minuies. The solution was then lyophilized.

2)  The Pd-Bpheid aminolysis product was dissolved in 2 m! of dry DMF.
A solution of 414 mg (4.4 mmol) of 3-amino-1,2-propanediol (97%) in 400 pi of
dry DMF was added to the mixture. The reaction vessel was flushed with argon.
130 mg of PyBroP (279 pmol) in 500 pl of chloroforni were introduced to the
reaction vessel. The mixture was stirred for another 90 min at 30°C under argon
atmosphere. Then the reaction was cooled, and excess of coupling reagent was
destroyed by adding 1 ml of water. The mixture was difuted with 100 ml of water.
The product was extracted four times with chloroform, 100 ml and 3 x 50 ml. The
organic washings were combined and evaporated. The product was. purified by

HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid in water, B= A=

- 0.2% dcetic acid in adetonitrile. Gradient: 20% B (0-6 min) to 95% B (306-33 min). -~ --

Flow rate: 4 ml/min.
Formula strocture: Cy:Hs;N7OPd + CH;COOH
Molecular weight: 876.4 + 60.0
The product was analyzed by HPLC and MS identity confirmation.
Retention time: 13.32 min.
M.S (+): m/z = 876

Example 57. °  Palladium 31-oxo-15-methoxycarbonylmethylm
Rhodobacteriochlorin—lSl-(Z-Nz-diethylami_naethyi)amide—173~(2,3~dihydroxy
propyl)amide (compound 62)

1) 30 mg of Pd-Bpheid, 3 (0.042 mmol) were dissolved in 300 pl of 2-
(diethylaminoethyl)amine (2.11 mmol). The solution wés stirred for 3 hours at room
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1 H2NCH2CH2NH2 20: M=21122: M=2H 21: M=Pd23: IVI=Pd Scheme
2 WO 2005/120573Pella2005/000602 Appendix - Table of Compounds
24-75 CompoundNo. Compound Name Chemical Structure 24 Palladium
3l-ox 0-15- methcrxycarbonylmethyl- Rhodobacteriochlorin-1342-N3-

winesbylagrmnoniumethypamide acetate (salt) fl...o\N o BT/ 2005/000602

temperature under argon atmosphere. The excess of 2-(diethylaminoethyl)amine

was evaporated in high vacomm.,
The product was analyzed by HPL.C-MS. Retention time: 15.49 min.

M.S (+): m/z = 831
2} 27 mg of 3-amino-1,2-propanediol (0.3 mmol), 28 mg of PyBroP
(0.06 mmol) and 300 pl of DMF were added to the solution in section 1. The

- solution was stirred for 2 hours at room temperature under argon atmosphere. The

product was purified by HPLC using an RP-18 column. Mobile phase: A= 0.2%
acetic acid in water. B=0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min)
to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure: CyHgN7G;Pd + CH;COOH

Molecular weight: 906.4 + 60.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 13.93 min.

M.S (+): m/z = 904

Example 58. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rﬁb‘e_ihb'a”cterim:hlﬁrin'—‘liﬁ1—'(2-"N‘-ethylamin-0et:hyl)am:ide—i—73~(‘2,3wdihydr0xy
propyhamide (compound 63)

1) 30 mg of Pd-Bpheid, 3 (42 umol) were stirred in 1 mi (9.5 mmol) of
N-ethylethylenediamine for 60 minutes at room temperature under argon
atmosphere. Then the excess of amine was evaporated in high vacoum.

2)  The product was then dissolved in 800 pl of DMF and stirred with a
solution of 70 mg (0.77 mmol) of 3-amino- I,Z~pr6pancdi0i in 200 ul of DMF and a
solution of 70 mg (0.15 mmol) of PyBroP in 2060 pl of chloroform, at room
temperature under argoh atmosphere for 2 hrs. The product was purified by HPLC
using an RP-18 column. Mobile phase: A= 0.2% acetic acid in water. B= 0.2%
acetic acid in acetonifrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow
rate: 4 ml/min. ' |

Formula stracture: CgpHs;N;0,Pd + CH;COOH
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N\..-.PdN'\ i--/0ei 25 Palladium3l-oxo-15-
methoxycarbonylmethyl- Rhodobacteriochlorin-1342-N2-N2
dimethylaminoethyl)amide , --_.--,

WO 2005/120573 PCE/IL2005/060602

Molecular weight: 875.2 -+ 60.0
The product was analyzed by HPLC and MS identity confirmation.

Retention time: 13.16 min.
M.S (+): m/z =875

Example 59. Palladium 3'-ox0-15-methexycarbonylmethyl-
Rhodobacteriochim’in—-l31-(3-N—methyiaminupropyl}amide—173-(2,3-
dihydroxyprepyl)amide (compound 64) |

1) 30 mg of Pd-Bpheid, 3 (42 umol) were stirred in 1 ml (9.6 mmol) of
N-methyl-1,3-propanediamine, for 120 minutes at room temperature under argon
atmosphere. Then the excess of amine was evaporated in high vacuum.

2)  The product was then dissolved in 800 pl of DMF and stirred with a
solution of 80 mg (0.88 mmol) of 3-amino-1,2-propanediol in 200 yl of DMF and a
solution of 75 mg (0.16 mumol) of PyBroP in 200 pl of chloroform, at room
temperature under argon atmosphere during 2 hrs. The product was purified by
HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid in water. B=
0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min).
Flow rate: 4 ml/min.

Formula structure: CiHsN-0.Pd + CH;COOH

Molecular weight: 875.2+ 60.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 12.93 min. '

M.S (+): m/z =875

Example 60. Palladivm 3*-0x0-15-methoxycarbonylmethyl-
Rhod’obacteriochiuriﬁ»l31-(2-N2mdimethylaminoethyl)amide—l’?a-(z-hyc_lroxy
ethyl)amide (compound 65)

1) 300 mg of Pd-Bpheid, 3 (420 pmol), 655 mg of PyBroP (1260 pmol),
30.78ul of ethanolamine (504pl), 0.6ml of DMF and 0.1 ml of triethylamine were
stirred in room temperature for I br under argon atmosphere. The reaction mixture
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was evaporated in vacunm, the product was purified by water chloroform
extraction. The chloroform phase containing the product was dried over anhydrous
MgSQ,, filtered and evaporated.

2)  After evaporation, 460pl of N,N-dimethylethylenediamine (4.2 mmol)
were added and the reaction mixture was stitred at room temperature for 1 hr under
argon atmosphere. The product was purified by water and »n-butanol extraction. The
n-butanol phase containing the product was dried (MgSO; anhiydrous), filtered and
evaporated.

Formula structure: CqHssN7OgPd + CH;COOH

Molecular weight: 848.2 + 60.0
The product was analyzed by HPLC and MS identity confirmation.

M.S (+): m/z (most abundant) = 8§46
UV-Vis spectrum: 750 nm, 516 nmn, 386 nm, 332nm, 264nm

Example 61. Palladium 3'-ox0-15-methoxycarbonylmethyl-
Rhodobacteriochiorinwlsl-(z-Nz—dimethyiami-naet_-hyl)amide—l73e(3—hydroxy
propyljamide (compound 66)

| 1}- - -Aminolysis -of Pd-Bpheid was-performed-as described -for-compound. .
25 in Example 20.

2) The entire product obtained in step 1 abeve was then dissolved n 6 ml
of DMF. 1 ml of the solution was reacted with 20 pl (0.26 mmolj of 3-amino-i-
propanol, 70 mg {0.15 mmol) of PyBroP and 20 pl (0.18 mmol) of N-methyl-
morpholine. The mixture was stirred for 90 minutes at room temperature under
argon atmosphere. The product was purified by HPLC using an RP-18 column.
Mobile phase: A= 0.2% acetic acid in water. B= 0.2% acetic acid in acetonitrile.
Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure: CguHs7N7OPd + CH;COOH

Molecular weight: 859.3 + 60.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 15.38 min.
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M.S (+): m/z = 859

Example 62, Palladium 3'-0x0-15-methoxycarbonyimethyl-
Rhudobacieriochlorin-131»(2—N2~dimethy!aminoethyl)amidemﬂs-{?,-hydroxy
propyl)amide {compound 67)

1)  Aminolysis of Pd-Bpheid was performed as described for compound
25 in Example 20.

2)  The product was then dissolved in 6 10l of DMF. 1 mi of the solution
was reacted with 201 (0.25 mmol) of 1-amino-2-propanol, 70 mg (6.15 mmol) of
PyBroP and 20 pl (0.18 mmol) of N-methyl-morpholine. The mixture was stirred
for 90 mimutes at room temperature under argon atmosphere. The product was
purified by HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid in
water. B= 0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B
(30-33 min). Flow rate: 4 ml/min.

Formula structure: CipoHs7N7OgPd + CH;COOH

Molecular weight: 859.3 + 60.0

The product was analyzed by HPLC and MS identity confirmation.

" Retention tirne: 14:82 min, -

M.S (+): m/z = 859.

Example 63. Pailadium 3'-0x0-15-methoxyearbonylmethyl-
Rhodobacteriochlorin-13'-(2-N’-dimethylaminoethyl)amide-17°-((R)-2-
hydroxypropyl)amide (compound 68)

The synthesis of compound 68 was identical to that of compound 67
described in Example 63 above, using the R optical isomer of the amino alcohol. |

Formula structure: Cy2Hs7N70gPd + CH3COOH

Molecular weight: 859.3 + 60.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 15.52 min.

M.S (+): m/z = 859,
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Example 64, Palladium 3'-ox0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2-N>-dimethylaminoethyl)amide-17"-((S)-2-
hydroxypropyl)amide {compound 69)

The synthesis of compound 68 was identical fo that of c:ompoﬁnd 67
described in Example 63 above, using the S optical isomer of the amino alcohol.

Formula structure; CypHs7N70OgPd + CH;COGH

Molecular weight: 859.3 + 60.0

The product was analyzed by HPLC and MS identity confitmation.

Retention time: 15.50 min.

M.S (+): m/z = 859.

Example 65. Palladium 3*-0x0-15-methoxycarbonylmethyl-
Rhod0bacteriochlorim131—(2—N2~dimethylaminuethyl)amide*173-(2—(2—
hydroxyethylamino)ethyl)amide (compound 70)

1) Aminolysis of Pd-Bpheid was performed as described for compound
25 in Example 20.

2) - - “The product-was then dissolved.in-6 mi of DMF. 1 ml of the solution
was reacted with of N-(2-hydroxyethyl)-ethylenediamine (20, 0.17 mmol), 70 mg
(0.15 mmol) of PyBroP and 20 pl (0.18 mmol) of N-methyl-morpholine. The
mixture was stirred for 90 minutes at room temperature under argon atmosphere.
The product was purified by HPLC using an RP-18 column. Mobile phase: A=
0.2% acetic acid in water, B= 0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6
min) to 95% B (30-33 min). Flow rate: 4 ml/min. | |

Formula structure; CyaHgoNzOsPd + 2CH;COOH

Molecular weight: 889.2 + 120.1

The product was analyzed by HPLC and MS identity confirmation.
Retention time: 13.34 min.

M.S (+): m/z = 888,
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Example 66. Palladivm 3t.gxo-15-methoxycarbonylmethyl-

Rhadﬂbacteriachiorin-i31~(3~Nw(2’~pyridyl)aminopropyl)amide-173-(2,3—
dihydroxypropylyamide (compound 71) '

1) 500 mg of 2-chloropyridine (8.73 mmol) were dissolved in 3.6 ml of
1,3-diaminopropane (44 mmol). 100 mg of potassium carbonate and 200 pl of DMF
were added. The compound was refluxed for 22 hours at 102°C. The product N-(2-
pyridyl)propylenediamine was purified on silica gel 60 (0.040-0.063 mm). Mobil
phase: methanol 90%, ammonia solution 10%. The product was non-colored oil.
TLC analysis on sheet Silica gel 60 Fys4 Mobil phase: methanol 90%, ammonia
solutionn 10%. Product Rf=0.38.

2) 20 mg of Pd-Bpheid, 3 (28 umol) were dissdélved in 300 pl of NMP
and 125 mg (0.83 mmol} of N-(2-pyridyl)propylencdiamine wese added. The
solution was stirred for 23 hours at room temperature nnder argon atmosphere. The
aminolysis product was purified on silica gel 60 (0.040-0.063 mm). Mobil phase:
methanol 90%, ammonia solution 10%.

The product was analyzed by HPLC-MS. Retention time: 8,02 min.

M.S (+): m/z = 864.

" T3 T The Pd-Byjhéid aminolysis” product “(30 " myg; 0.023--mmol) ‘was
dissolved in 400 pl of NMP. 90 mg of HBTU (0.24 mmol), 50 pl of triethylamine
(0.35 mmeol) and 20 mg of 3-amino-1,2-propanediol (0.23 mmol) were added. The
solution was stirred for 4 hours at room temperature under-argon atmosphere. The
product was puﬁﬁed by HPLC using an RP-18 column. Mobile phase: A= 0.2%
acetic acid in water. B=0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min)
t0 95% B (30-33 min). Flow rate: 4 ral/min.

Formula structure: CyeHssNgO/Pd + 2 CH;COOH

Molecular weight: 941.4 + 120.1
The product was analyzed by HPLC and MS identity confirmation.

Retention time: 18.89 min.
M.S (+): m/z= 941
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Example 67. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobact&rﬁech!arin—«131—(4-N-(2’npyridyl)aminobuty‘l)amide-173-(2,3-
dihydroxypropyDamide (compound 72)

1) 0.835 ml of 2-chioropyridine (8.8 mmol) were dissolved in 8.8 m! of
1,4-diaminobutane (88 mmol). The mixture was refluxed for 4 hours at 128°C. The
product was purified on silica gel 60 (0.040-0.063 mm). Mobil phase: methanol
90%, ammonia solution 10%. The product was a colorless oil. TLC sheet Silica gél
60 Fys4. Mobil phase: methanol 90%, ammonia solution 10%. Butyl diamine: Rf=0,
Product Rf=0.42.

2) 30 mg of Pd-Bpheid, 3 (42 pmol) were dissolved in 700 1.11 of NMP
and 80 mg (0.48 mmol) of N-(2-pyridyl)butylenediamine were added. The solution
was stirred for 15 hours at room temperature under argon atmosphere. The product
was purified by HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid
in water. B=0.2% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B
(30-33 min). Flow rate: 4 ml/min.

The product was analyzed by HPLC and MS 1dentlty confirmation

Retention time; 22.36 min.

TMIS(F)rmfz = 877.

3) 17 mg of the Pd-Bpheid aminolysis product (0.019 mmol) were
dissolved in 400 il of NMP and 100 pl of water. 9 mg of HOSu (0.077 mmol), 17
mg of N~(3-dimethylamino propyl)-N-ethylcarbodiimide (EDC) (0.87 mmol) and 5
ul of ammonia solution were added. After 16 hours, 200 mg of 3-amino-1,2-
propanediol (2.2 mmol) were added. The sclution was stirred for 2 hours at room
temperature under argon atmosphere. The product was purified by preparative
HPLC using an RP-18 column. Mobile phase: A= 0.2% acetic acid in water.
B=0.2% acetic acid in acetopitrile. Gradient: 20% B (0-6 min) to 95% B (30-33
min). Flow rate: 4 ml/min.

Formula structure; CiarHeoNzO,Pd + 2CHsCOOH

Molecular weight: 948.5 + 120.1

The product was analyzed by HPLC and MS identity confirmation.
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Retention time: 15.79 min.
M.S (+): w/z =949

Example 68, Palladium 3'-0x0-15-methoxycarbonylmethyi-
Rhodobacteriechlorin-lSj-(Z,&dihydroxypropy!)amide—l73»(3-N-(2’-pyridy!)
aminopropyl}amide (compound 73)

1)  Aminolysis with 3-amino-1,2-propanediol and subsequent purification
was performed as described for compound 46 in Example 42,

2) 32 mg of the Pd-Bpheid aminolysis product (0.04 mmol) were
dissolved in 800 ul of NMP. 152 mg of HBTU (0.4 mmol), 56 pl of triethylamine
and 60 mg of N-(2-pyridyl)propylenediamine (prepared-as described above for
compound 72) were added. The solution was stired for 16 hours at room
temperature vnder argon atmosphere. The product was purified by HPLC using an
RP-18 column. Mobile phase: A= 0.2% acetic acid in water, B=0.2% acetic acid in
acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure; CisHssNeOyPd + 2 CH:COOH

Molecular weight: 939.4 + 120.1

"The product was analyzed by HPEC and MS-identity-confirmation. -

Retention time: 15.28 min.

M.S (+): m/z =939
Example 69. Palladium | 3'-0x0-15-methoxycarbonyimethyl-
Rhodobacteriochlorin-13'-(2,3-dihydrexypropylamide-17-(4-N-(2’-pyridyl)
aminebutylamide (compound 74) |

1) Aminolyéis with 3-amino-1,2-propanediol and subsequent purification
was performed as described for compound 46 in Example 42,

2) 25 mg of the Pd-Bpheid aminolysis product (0.031 mmol) were
dissolved in 600 pl of NMP. 120 mg of HBTU (0.31 mmol), 45 pl of triethylamine
and 50 mg of N-(2-pyridyl)butylencdiamine (prepared as described above for
compound 72) were added. The sclution was stirred for 20 hours af room
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temperature under argon atmosphere. The product was purified by HPLC using an
RP-18 column. Mobile phase: A= 0.2% acetic acid in water. B=0.2% acetic acid in
acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure: CiHegNzOGPd + 2CH;COOH

Molecular weight: 953.5 + 120.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 15.43 min.

M.S (+): m/z =953

Example 76. Palladium 3'-oxe-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2-N>-dimethylaminoethyl)amide-17-(glycosyl)
amide (compound 75}

1) 300 mg of Pd-Bpheid, 3 (420 pmol) and 476 mg of HOSu (4.14
mmeol) were dissolved in 4 ml of dry DMF under argon atmosphere. 435.5 mg of
DCC (2.1 mmol) dissolved in 2 ml of dry DMF were introduced. The reaction was
stirred at room temperature overnight. TLC (92% CHCI3:8% MeOH) showed no
un-reacted Pd-Bpheid.

“ 2y " 926 mgof glycosylamine hydrochloride, 98%; (4.28 mmol) and 2190
pl of DIPEA (12.6 mmol) were introduced to the prior reaction vessel containing
the active ester, Pd-Bpheid-OSu. The reaction was stirred under argon atmosphere
at room temperature for 24 hours. TLC (8% CHCl: 92% MeOH) showed no un-
reacted active ester remains in the reaction vessel. |

3} 3 ml of N,N-dimethylethylenediamine (26 mmol) were added to the
reaction vessel of step (2) and stirred over night at room temperatare under argon.
HPLC-MS showed that the desired product and its Schiff base are the main
products. The reaction mixture was dituted with 100 ml of water and washed with 4
% 50 mi of n-butanol. It was necessary to add to each washing a small volume of
aqueous saturated NaCl in order to achieve separation. The organic layers were
combined and washed with 50 ml of water. The butanol was then evaporated and
residual Schiff base was hydrolyzed using diluted acetic acid. The evaporated
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product was diluted in 60 ml of water containing 1% acetic acid. The acidic solution

was stirred for 1 hour under argon atmosphere at room temperature. HPLC-MS

~ showed the Schiff base was completely destroyed.

Formula structure: CysHgN7OoPd + CH;COOH

Molecular weight: 9484 + 60.0

The product was analyzed by HPLC and MS identity confirmation.
Retention time: 13.81 min.
M.S (+): m/z =948

Example 71. Interactions of the dicationic compound 5 with human serum
albumin (HSA)

The photodynamic activity of the different Bchl derivatives critically
depends on both the bioavailability of their monomeric {(dimeric) forms and
transcellular trafficking, which can be markedly modulated by binding to serum
albumin. |

A solution of 5 in PBS (3.2x10™M, 100 pl) was mixed with various amounts
of hwman serum albumin (0.1, 0.5, 1, 2, and 5 mg). Aggregation, at high

- concentrations-of § in-aqueous solutions, is-reflected by splitting .of the original . ..

monomeric peak at 747 mm into two new peaks at 720 and 760 nm. The state of
aggregation was followed spectxophotomeﬁicaliy over the range of albumin
concentrations at room temperature in a 0.1 mm cuvette, The absorbance intensity
values at the peak wavelengths were taken as an indication of the aggregation.
Addition of the albumin caused disaggregation of the sensitizer 5 in PBS
(Fig. 2). The absorption specira of the solutions containing increasing amounts of

albumin resembled the spectrum of the monomeric pigment 5 in methanol.
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Ji. BIOLOGICAL SECTION

Materials and Methods
(i) Cell culture. H5V mouse endothelial cells were cultured as monolayers in

Dulbecco’s modified Bagle’s medium (DMEM)/F12 containing 25 mM HEPES, pH
7.4, 10% fetal calf serum (FCS), glutamine (2 mM), penicillin (0.06 mg/ml), and
streptomycin (0.1 mg/ml) (hercinafter referred to as the “culture medium™). The cells
were grown at 37°C in an 8% CO,-humidified dﬁnosphere.

(i) Bacterial cultures, Bacteria of strains St. albus and E. coli XL-1 were
cultured in iquid LB medium (E. coli in LB containing 12.5 pg tetracyclin/ml) to a
final density of ODgp nm = 0.5-0.9 (1 OD = 8x10® bacteria/ml). The bacteria were
spun down (4000%g, 5 min.) and resuspended m PBS.

(iii) Preparation of sensitizers for in vitro experiments. Stock solutions of
the compounds 5, 7, 9 and 11 were prepared by dissolving the dry compounds
directly in culture medium to the desired concentrations, prior o use. '

(iv) Phototoxicity Assay.

(a) Cells. To determine the. photodynamic efficacy, cells were cultured in 96-
well plates (40x10%/well) and incubated in the dark in culture medium containing
increasing concentrations -of sensitizers 5,7, 9-and 11 , for.a period of 1 min to 8 h.
Unbound sensitizer was removed by washing the cells once with fresh culture
medium. The plates were illuminated at room temperature, from their bottom side,

xT Y

for 10 min (650<A<800 nm, 12 J/cm®), The light source was-a 100W Halogen lamp
(Osram, Germany) equipped with a <650 nm cutoff and a 4-cm water filter. The
cultures were placed in the culture incubator and cell survival was determined 24 h
after illumination, by Neutral Red viability assay. Cell survival was calculated as the
percent of the dye accumulated in the untreated controls. Tripﬁcatc determinations
were conducted and representative experiments are shown. Three kinds of controls
were nsed: (i) light control: cells illuminated in the absence of pigments; (i) dark
control: cells treated with-pigments but kept in the dark; and (iii) untreated cells that

were kept in the dark.
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(b} Bacteria. To determine the photodynamic efficacy, bacteria were dituted
to aliquots of 300 i containing about 107 bacteria, and incubated with increasing
concentrations of sensitizer in plastic test tubes in the dark for 1 h af room
temperature, and then illuminated at 70 mW/cm” for 15 min. Samples of the treated
bacteria  cultures were subsequently plated at different dilutions (50-200
bacteria/plate) on LB agar and cultured for 24 h at 37°C for determination of
bacterial survival by colony counting. Triplicate determinations were conducted and
representative experiments are shown. |

() Animals. Male CD1 nude mice (28-32g) and male Wistar rats (250-300g)
were kept with free access to food and water in the departmental animal facility
according to the guidelines of the Weizmann Institute of Seience, Rehovot, Israel.

(vi) Anesthesia. Mice were anesthetized by L.p. injection of 80 ul ketamine
(100 mg/ml, Rhone-Merieux, France) and xylazine (2%, Vitamed, Eraei) mixfore
(85:15, v.v). Rats were anaesthetized by gas (2% of isofluorane in 98% O5).

(vii} Tumor implantation. Cultured C6 glioma cell monolayers were scraped
in saline, centrifuged at 250 g for 5 min, resuspended in saline and subcutaneously
mjected (2#106 cells/mouse) into the back of CD1 nude mice. Tumors reached a

treatment diameter of 6-8 mm within 2-weeks. The mice were sacrificed (according .. ... _..

to the guidelines of the Weizmann Institute of Science) when tumors reached the
diameter of 215 mm.
(viii) Preparation of sensitizers for infection. Stock-sotutions of compounds
5 and 11 were prepared prior to use by dissolving the dry compounds directly in PBS
to the desired concentration for injection.

(ix) Pharmacokinetics. Anesthetized Wistar rats (n=3 per each time-point)
were 1.v. injected with compound 5 of the invention (0.6 mg/kg). Blood samples
(~100-200 uf) were drawn at 0, 5, 10, 15, 20, 30, 45, 60, 120, 360 and 480 min after
injection, transferred into and weighed in pre-weighted 2 ml test tubes containing
10 pl of heparin, and mixed carefully. Control blood samples were collected from
three untreated rats and treated accordingly. The tfest tubes containing the blood

samples were weighed again in order to calculate the exact sample mass. The blood
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samples were then frozen in liquid nitrogen and lyophilized:. The Ivophilized
samaples were extracted with methanol (1 ml each), vortexed and centrifuged. The
supernatant was collected and anmalyzed by fluorescence measurements
(Spectrofluorimeter SLM-8000, Aminco USA). The fluorescence emission spectra
were recorded in a range of 650-850 nm, with excitation at 520 nm. Fluorescence of -
methanol and untreated blood extracts were used as blanks. A calibration curve with
known concentrations of the sensitizer was prepared.

(x} Biodistribution. Wistar rats (0=2) were anesthetized and compound 3 ‘of
the imvention (0.6 mg/kg) was injected into their tail vein. The control group (n=2)
was not treated with the sensitizer. At 30 min and 24 h after injection, rats (one for
each time-point), were sacrificed and samples of the indicated organs or tissues
(heart, liver, lung, spleen, kidney, brain, testes, skin, muscle and fat) were collected
into and weighed in pre-weighted vials, immediately frozen on dry ice and stored at
~20° in the dark until analyzed. For examination, each sample was thawed, weighed
again, and homogenized (Polytron, Kinematica GmbH or Ultra-Turrax) in ice~cold
water. The vials were then frozen in liquid nitrogen and lyophilized. The
Iyophilized samples were extracted with methasol (5-10 ml) in an amount

“equivalent to the-tissue weight, and then vortexed-and centrifuged. .The. supernatant

was collected and analyzed and fluorescence measured as described in (ix) above.
The fluorescence of methanol and of tissue extracts from control animals were used
as blanks.

(i) PDT Protocol. CD1 nude mice bearing C6 glioma (n=17) were -
anesthetized and compound 5 (0.3 mg/kg) was injected via the tail vein. The tumor
area was immediately illuminated (drug-to-light time interval (DLTD=0)
transcutaneously for 15 min by 755 nm diode laser (CeramOptec, Germany) with
light dose of 80 mW/cin” (light field diameter - 14 mm). Following illumination the
mice (n=12) were placed back in the cage. Tumor response (using local necrosis at
day 8 post-PDT as end point) was recorded photographically, and tumor volume
was assessed (Gleave et al,, 1992.) Response was considered as partial when only a

part of the illuminated tumor became necrotic. Mice were considered cured if they
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were tumor free 90 days after treatment. Continued tumor growth following PDT
was scored as no response. Mice were sacrificed when tumor diameter reached 15
mm. The following controls were used: (i) dark control (n=3)- tumor-bearing mice
i.v. injected with sensitizer but not illuminated; (ii) light control (n=2)- tumor-
bearing mice not injected with sensitizer but illuminated; (i) untreated control

(1=2)- tumor-bearing mice not injected with sensitizer and not illuminated.

Example 72. Cytophatoxicity of compounds 5, 7, 3, and 11 on endothelial cells
The phototexicity of compounds 5, 7, 3, and 11 on H5V mouse endothelial
cells was determined as described in section (fv)(a) above. Cells were incubated
with increasing concentrations (0.001, 0.01. 0.1, 1, or 10 pM) of the compounds for
1, 6, 60, 90, 120, 240 and 480 min, washed and then illurninated or kept in the dark.
The results are shown in Figs. 3A-3C: phototoxicity of compounds 5 and 11 after
90 min incubation is shown in Fig 34; phototoxicity of compounds 5, 7 and 9 after
2 hours incubation is shown in Fig 3B; and phototoxicity of compound 5 (10 pM)
after incubation for 1~10 min is shown in Fig 3C. As can be seen in the figures, the

sensitizers are fast acting, their phototoxicity is concentration- and light-dependent,

" “and theéir LDy is about the same (3 and ~0:2 pM after ~ 3 min-and 2--h of

preincubation, respectively). No dark toxicity was observed for the range of
concentration tested.
Example 73. Pharmacokinetics and biodistribution of compound 3

The pharmacokinetics and biodistribution of the sensitizer § were determined
in vivo in Wistar rats as described in sections (ix} and () above.

The results of the pharmacokinetics, as depicted in Fig. 4, show that about
60% of the sensitizer S cleared within 30 min after iv. injection (0.6 mg/kg). The
clearance kinetics indicates a bicomj)artmenml distribution 24 h after iv.
administration The results of the biodistribution, as depicted in Figs. 5A-5B, show
that 30 min after injection the levels of the sensitizer 5 are relatively high in the
blood, kidneys and lumgs (Fig. 5A), and 24 h afier injection the level of the
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sensitizer'drops to almost background level in the blood but significant levels were
still found in the kidneys, liver and spleen (Fig. SB).

Example 74, Photodynamic treatment of C6 glioma xenografts in CD1 nude
mice wi’fh compound 3 '

Based on the pharmacol’cinétic data described in Example 20 above, the
treatment protocol for compound 5 was set to 15-min illumination immediately
after injection of the sensitizer, using a dedicated medical laser matched to the peak
absorption of 5 (CeramOptec, Germany, 755 nm). In order to test the drug
efficiency, CD1 male nude mice (n=12) were treated with a dose of 0.3 mg/kg
compound 5 and light intensity of 80 mW/cm®. All animals in the light-and-drug
(full) 'treatméﬁt“grmip developed inflammation and edema at day 1 after treatment.
Fig. 6A shows photographs of the tumor site of a PDT-treated mice at days 0, 4, 14,
21 and 32. Tumor development was observed at day 4 and tumor necrosis was
observed at day 14. By day 21, tumor flattening was observed with a scab covering.
‘the wound. By day 32, the wound healed and the animal was cured. Figs. 6B-6C are
photographs of the tumor site of a mice injected with compound 5 but not

~illaminated -and- of a mice-injected with saline and iHuminated, respectively. No

necrosis of the tumor oecurred in both cases. , o
Fig. 7 depicts a Kaplan-Meier survival curve showing 80% survival for mice
treated with compound 5 and illuminated (treatment, squares).

Example 75. Phototoxicity of compound 5 against -Gram—positiv_é‘and Gram-
negative bacteria

The phototoxicity of positively-charged compound 5 was tested on Gram-
positive St albus and Gram-negative E. coli bacteria in comparison to the
negatively-charged Pd 31-oxo-15-mcthoxycarbony1mcﬂ1_yl-Rhodobactﬁ‘iochloidn
13*-(2-sulfoethyl)amide dipotassium salt (described in PCT/IL03/00973). Bacteria
were incubated with increasing concentraﬁoﬁs of the sensitizers for 1 h and
ilfuminated or kept in the dark. The results, depicted in Figs. 8A-8D, show that the
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posiﬁvels-r-charged sensitizer compound 5 was phototoxic against both the Gram-
positive St. albus (Fig. 8B) (K4 0.02 uM) and Gram-negative E. coli (Fig. 8D) (Kg
1.7 uM) bacteria, whereas the negatively-charged sensitizer of the pﬁor art was
effective against the Gram-positive St. albus (Fig. 84) (K4 0.3 pM), but not against
Gram-negative E. coli (Fig. 8C). Nearly 100% death of E. coli was observed with

10 pM of compound 5 (Fig. 8D). Gram-positive bacteria St. albus, was 100 times

more sensitive to compound 5 than Gram-negative E. coli, No phototoxicity was
observed when bacteria were incubated and ireated with the same semsitizers’

concentration range without illumination (dark conn'i)ls).

Example 76. Phototoxicity assay s
The materials and methods are as described in the Biological Section above.

H5V cells (40x10°/well) were cultured in 96-well plates for 24 h to ~80%
confluence. To determine phototoxicity, the culture medium was replaced with 100
pl/well medium, in the absence or presence of 10® to 10° M sensitizer, and
incubated in the dark for 15 min or 3 h in the culture incubator. The plates (PDT
group) were then placed in the light field at room temperature and illuminated from

“~the bottom for-10-min (800>A>650 mm;- 12 ¥em?). After-illumination, the medium. .

was changed to fresh culture medium. The cultures were then placed in the culture
incubaor and cell survival was determined 24 h later, using the neutral red survival
assay described below’. _
The foliowing controls were used: |
1. Light control: cells were ifluminated in the absence of sensitizer.
2. Dark control: cells were freated with sensitizer but kept in the dark.
Untreated: cells were kept in the dark without any treatment.
Following 24 hpost PDT the culture medium in the wells was replaced with
100 pl fresh medimn containing 40 pg/ml neuiral red. The plate was incubated for
1.5 h in a dark culture incubator. The medium was aspirated and the cells washed
with 100 pl of solution contaiming 1% CaCl; and 0.5% formaldehyde, which
removes the unincorporated dye and fixes the cells to the substratum. The dye was'
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then extracted from the cells into the supernatant upon addition of 100 pl 1% glacial
acetic acid in 50% ethanol. After 1-2 min at room temperature, the optical density
of the wells was determined in a microplate spectrophotometer using a 570 nm
filter. After subtfaéﬁon of assay blanks, net optical density was computed as the
average value of triplicate determinations. Cell survival was calculated as the
percent of the dye accumulated in the untreated control. To determine cell survival
data was plotted against sensitizer concentration. These curves were then used to
calculate LD, values.

Following synthesis, the compounds described in the Exaniples 23 fo 75
above were purified, divided- into equal aliquéts and 1y0philizéd for storage
(desiccated at -20°C). The exact material content was detetmined by HPLC-diode
array detection, and the PDT efficacy was evaluated at two incubation times as
described in the experimental section. The results are presented in Tables 1-3

below:

TABLE1
. | Compound |2 6™ bre (g 15 min |

24 | 12 24 |
25 075 11
26 045 | 1.0
27 | oas | 1.5
28 | 038 | 13
29 1.9 1.9
30 | o6l 1.7
31 060 26
32 | 025 0.60




\NN \1' CdV Palladium 31-ox0-15- NN |- 39 -
naethoxycarbonylmethyl- Rhodobacteriochlorin-131,173-di--(2-
[(2-N2-dthylaminoethyl) aminelethyl) amide 7 / '

WO 2005/120573 . : PCTIIL2005}’000602 ’

All of the compounds prepared according to the invention showed betier
solubility in comparison to Pd-Bpheid, 3. Most of the compounds require low
percentages of Cremophor in isotonic mannitol to form 100% monomeric solution
at 2 mg/ml while some of the compounds require low concentrations of propylene
glycol or PEG-400 to obtain the same monomeric solution (both addiﬁveé are
considered very safe for use).. The zwitterionic nature of these compounds may be a
contributing factor for the need for Cremophor to generate a monomeric solation.

" The syntheéis of compounds 25 - 32 is muich simpler than that of the original
mono-cation taken as the reference and reproduced herein as 24. Noteworthy are the
PDT activities of compounds 26, 28, and 32 (for example 32 is about 4-5 times
more active than 24 at both inéubaﬁoﬁ times). e

TABLE 2
.-Csmpo'und Igﬁ(f‘!‘:rl‘:) Icljg'lg’;?)
33 045 | 075
34 | 020 | o0as

35 021 123
- ) - ..1..9.- _.-_().24"" S04
36 | 015 037
37 | om | o7
38 016 | 044
- 39 110 2.44
40 035 | 070
4 046 1.13
a2 0.28 0.68
43 0.18 0.60
44 0.17 1.41
45 | 018 0.20
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WO 2605/120573 PCTAL2005/000602

The synthesis of compounds 34 - 45 is much simpler than that of the original
di-cation taken as a reference and reproduced herein as 33. Noteworthy are the PDT
- activities at short incubation time of 34, 36, 38 and 45 (for example, 36 is more
active at 15 min. incubation time then 33 is at 3 hours).

TABLE 3

Compound | ICSQ_ IC_SG

) " | 3 hours (uM) | 15 min (M)
46 0.60 1.33
47 025 | 045
4 | o020 0,60
9 | os1 | 15
50 | 017 0.47
51 040 | 078
52 0.89 0.83
5 | 0% | 200

T sa | 021 | eas”

55 043 1.07
56 0.32 0.79
51 | o0 | 13
58 0.37 0.64
59 019 | 045
60 0.24 0.62
61 021 0.69
62 0.19 0.63
6 | o021 066
64 017 0.56
65 0.22 0.43
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66 T ez 0.55
67 0.18 0.50
68 0.16 0.50
69(S). 0.16 0.50
70 0.16 0.55
73 0.30 038
74 029 0.74
75 016 | 050

" AUl of the compounds of the above table showed better solubility in
comparison to Pd-Bpheid, 3. Most of the compounds only fequire low percentages
of propylene glycol or PEG-400 to form 100% monomeric solution af 2 mg/ml.
Although the synthesis of most compounds requires a two or three chemical
transformations, most of the compounds may be prepared in one pof reactions with
minimal infermediate purifications and isolations (in the examples presented herein,
preparative HPLC was used in many reactions during intermediate and final
puriﬁcation steps, simply for convenience. Simple extractions and precipitations

Have also been successﬁﬂly employed to purify thesé compounds “thus - -

circumventing the need for expensive and tedious large scale HPLC punﬁcailon
Example 7‘7 Biodistribution of the compounds ,
- The animals were CD1 Nude male mice bearing RCC xenograﬂs Three -
animals were used for each time point. Compounds 28, 32, 10, 36, and 75 were used
in the experiments.
Anaesthesia was made with ketamme xylazine (85:15, vollvol)
Anaesthetized animals were injected with a solution of the test compound
(2 mg/mi) in isotonic mamnitol at a dose of 1.5 mg/kg. Three animals were
sacrificed at each time point and samples of blood, heart, lung, liver, kidney,
intestine, spleen, musele, skin, tumor and brain were collected. The time points used
were S min, 15 min, 30 min, 1h, 2k, 61,24 h, 48 h, 72 h, 5 days and 7 days after
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injection. Samples were accurately weighed, dissolved in concentrated nitric acid

and analyzed for Palladium by ICPMS.
The results are represented in the graphs annexed herewith (Figs. 9A to 9E).
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N fji 43 Palladium 3 I-ox0-15- methoxycathonylmethyl-
Rhodobacterioehlorin-131,173-di([2- bis(2-aminoethyl)amingethyl)amide
HriH2N-\__ N - NI -\--. NN/HH2N '

WO 2005/120573 PCTfILZGOSIOGMO2

NH»
4: M=2H
10: M=pPd-

1 H,NCH,CH,NH,

Hy ’ N(CHg)s'A"

J o

NH, - NICHIs'A
NHy ' N(CH)s"A”
20: M=2H 22: M=2H
21: M=Pd 23: M=Pd
Scheme 2
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WO 2005/120573PCT/11,2005/000602 44 Palladium 31-0x0-15-

methoxycarbonylmethyl- Rhodobacteriochlorin-131,173-di(2-
* N-(2'-pyridyl)aminoethyl)amide rt, -NH oNN___ \/pc.NN | o/

PCT/HL2005/000602

WO 2005/120573
Appendix — Table of Compounds 24-75 -
Com-
pound- Compound Name Chemical Structure
No. ' '
Palladium 3'-0x0-15-
‘methoxycarbonylmethyl-
24 | Rhodobacteriochlorin-13'-(2-N°-
| trimethylammontumethyl)amide
| acetate (salt)
Palladium3’-ox0-15-
25 methoxycarbonylmethyl- _
== | Rhodobacteriochlorin-13'-(2-N*
dimethylaminoethyl)amide
Palladium 3'-ox0-15-
96 | methoxycatbonylmethyl-
= | Rhodobacteriochiorin-13"-(3-N*-
dimethylaminopropyl)amide
Palladium 3'-ox0-15-
27 | methoxycarbonylmethyl-
Rhodobacteriochlorin-13" -(2-[(2-
aminoethyl)amino]ethyl)amide
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\\ iN /M 45 Palladium 31-0x0-15-
methoxycarbonylmethylRhodobacteriochlorin-131,173-di(2-

N2-diethylarainoethyl)amide H

WO 2005/120573

PCT/IL2005/080602

Palladium 3'-oxo0-15-
methoxycarbonylmethyl-

28 Rhodobacteriochiorin-13"-([2-bis(2-
aminoethyl)aminoJethyl) amide

_ Palladium 3'-oxo0-15-

29 | methoxycarbonylmethyl-

| Rhodobacteriochlorin-13'-(2-
morpholino-N-ethylamide

Palladium 3'-ox0-15-
_— Rhodobactm‘iochiorin—li-}l-@-
piperazino-N-ethyl)amide

' Palladium 3'-0x0-15-
methoxycarbonylmethyl-

amide

2L | Rhodobacteriochlorin-13'-(2-[(2-N*-
diethylaminoethyl)amino]ethyl)
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\ 7/U Palladium 31-ox0-15-
methoxycatbonylmethyl- Rhodobacteriochlorin-1342,3-

dihydroxypropyl)amide-171-(2-N3- trimethyl ammoniumethyl)amide
acetate salt H3c1"\\ CH3
WO 2005/120573

PCTML2005/000602

Palladium 3"-oxo-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13"-(3-[(3~

| aminopropyDantino]propyljamide

Palladium 3'-oxo0-15-
methoxycarbonylmethyl-

: Rhods:tbacteﬂocl.';lcum-13l J7-di2- |
N-trimethylammoniumethyl) amide

diacetate salt

Palladiym 3*-ox0-15-

’ "“methoxycarbonyhnethyl- -- -
| Rhodobacteriochlorin-131 173—{!1(3- |

| aminopropyl)amide .
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Palladium 3*-oxo-15-

35 methoxycarbonylmethyl-
= | Rhodobacteriochlorin-13',17°-di(4-

aminobutyl)amide

| Palladium 3'-ox0-15-
10 | methoxycarbonylmethyl-
Rhodobacteriochlorin-13",17°-di(2-

aminoethyl)amide
Palladinm 3'-0x0-15-
36 methoxycarbonylmethyl- ,
== | Rhodobacteriochlorin-13,17°-di(2-
| N%-dimethylaminoethyl)amide
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WO 2005/120573PCT/1L2005/000602 47 Palladium 31-0x0-15-
methoxycarbonylmethyl- Rhodobacteriochlorin-131-(2,3-2,3
dihydroxypropypamide-175-(2- aminoethyl) amide -..—- \NN./NI\s

N nH3C"1711 oo oH4 D 48 Palladium

80 ases/idssyeethoxycarbonylmethylRhodobacteriochlorin-131#&T/1.2005/000502
aminoethyl)amide-173-(2,3- dihydroxypropyl) amide ocH

Palladiuin 3'-0x%0-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13?,17°-di(3-
N dimethylaminopropyl)amide

Palladium 3"-ox0-15-
methoxycarbonylnethyl-

Rhodobacteriochlorin-13%,17°-di-(2- |

[(2-aminoethyl)amino]ethyl)amide

Palladium 3'-ox0-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13", 17-di-(2-
[(2-N’diethylaminoethy])
aminolethyl) amide
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\Pdnr.x---.-o001136/ /NH 49 .. Palladium 31-0x0-15-

methoxycarbonylmethyl- Rhodobacteriochlorin-131-c2,3-
dihydroxypropyl)amide-17 -(2-N2- dimethyl aminoethypamide -.. ---....

WO 2005/120573 PCT/AL2005/000602
Palladium 3'-0x0-15-
40 methoxycarbonylmethyl-
== | Rhodobacteriochlorin-131,17°-di(2-
morpholino-N-ethyl)amide
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50 Palladium 31-o0xo-15- .
methoxycarbonylmethylRhodobacteriochlorin-131-(2-N2-

dimethylaminoethypamide-173-(2,3- dihydroxypropypamide C CHCH3 .-:-
M@ bbodids73 PCT/IL20065/000602

| Palladium 3'-ox0-15-
41 | methoxycarbonylmethyl-
~ | Rbodobacteriochlorin-13",17°~di(2-
piperazino-N-ethyl)amide

Palladivm 3'-oxo-15-

methoxycarbonylmethyl- :
42 | Rhodobacteriochiorin-13',17°-di-(3- |
[(3aminopropyl)aminojpropyDamide |

!

‘Palladium 3'-ox0-15-
43 | methoxycarbonylmethyl-
| Rhodobacteriochlorin-13*, 17°-di([2-
bis(2-aminoethyl)aminoJethyDamride
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p 0 asca-ca3 &ls 51 Palladium 31-o0x0-15-
methoxyearbonylmethylRhodobacteriochlorin-131-(2,3-
dihydroxypropyl)amide-175-(242- amineethyl) amino]ethypamide 52
._ . Palladium 31-ox0-15- methoxyearbonylmethylRhodobacteriochlorin-13
- di xypropyl) mide-175-(2-[(2- 6.".?  N2-diethyl .
W
;E?nzﬁlocé?eit VI 3§mino]ethyl)amide PCI/IL2005/000602

Palladium 3'-ox0-15-

44 | methoxycarbonylmeihyl-

| Rhodobacteriochlorin-13%, 17°-di(2-
| N-(2’-pyridyl)aminoethyDamide

Palladium 3'-0x0-15-

45 | methozycarbonylmethyi-

| Rhodobacteriochlorin-13',17°-di(2-
N-diethylaminoethyl)amide

Palladium 3'-ox0-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13"-(2,3-
dihydroxypropyl)amide-17"-(2-N°-
trimethyl ammoninmethyl)amide
acetate sakt

&
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WO 20051120573PCT/1L2005/000602 53 Palladium 31-0x0-15-
methoxycarbonylmethylRhodobacteriochlorin-1342,3-
dihydroxypropyl)amide-17-42- morpholino-N-ethypamide- o .HP 54
Palladium 31-0x0-15- _
wieioestysiationylmethylRhodobacteriochlorin-131-(2,3- PCT/IL2005/000602
dilaydroxypropyl)amide-173-(2- piperazino-N-ethyl)amide 1 06")z"

Paltadium 3'-0xo0-15-
| methoxycarbonylmethyi-
Rhodobacteriochlorin-13'-(2,3-
dihydroxypropyl)amide-17"-(2-
aminoethyl) amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13"-(2-

| aminoethyl)amide-17°-(2,3- -

dihydroxypropyl) amide

Palladivm 3'-0x0-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-131~(2,3-
dihydroxypropyl)amide-17"-(2-N*-
dimethyl aminoethyl)amide
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0 z/0 e 0 0 ms" 55 Palladium 31-0x0-15-
methoxycarbonylmethylRhodikactexioclilorin-13 424(2-
-aminoethyl)aminolethyljamide-173- (2,3-dihydroxypropyl)amide WO
2005/120573PCT/11,2005/000602 56 Palladium 31-0x0-15-

J}Iﬁ gﬁ/{o%;?onwmethyl- Rhodobacteriochlorin-1342,3-
dinyaroxypropyl)amide-175-(2-N- (2'-pyridy1)aminoethypamite HE%5Rps02
-\

Palladium 3'-0x0-15-
methoxycarbonylmethyl- _
Rhodobacteriochlorin-13*-(2-N*-
dimethylaminoethylamide-17°-(2,3- |.
dihydroxypropyl)amide.

Palladium 3*-oxo-~15-
methoxyearbonylmethyl-
Rhodobacteriochlorin-13'-(2,3~
dihydroxypropyl)amide-17"-(2-{(2-
aminoethyf) amino]ethyl)amide

Palladium 3'-0%0-15-
methoxycarbonylmethyl-
52 | Rhodobacteriochlorin-13'-(2,3~
dihydroxypropylamide-17"-(2-[(2-
N-diethyl
aminoethyl)amina)ethyl)amide
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Palladium 3’-0x0-15- .

53 methoxycarbonylmethyl-

= | Rhodobacteriochlorin-131-(2,3-
- dihydroxypropylamide-17"-(2-
morpholino-N-ethyl)amide

Palladium 3'-ox0-15-

54 methoxycarbonylmethyl-
= { Rhodobacteriochlorin-13'-(2,3-
dihydroxypropyl)amide-17°-(2-
piperazino-N-ethyi)amide

Palladium 3'-0x0-15-
55 methoxycarbonylmethyl-
== { Rhodobacteriochlorin-13"-(2-[(2-
aminoethyl)amino]ethyamide-173-
(2,3-dihydroxypropyl)amide
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57 Palladium 31-o0x0-15- methoxycarbonylmethyb
Rhodobacteriochlorin-131-(2-N-(2'- dihydroxypropyl)amide
pyridyl)aminoethypamide-173-(2,3- HOHO J--,_\$,.14,'N'N 0 ./o OH,C

WO 2005/120573 PCTML2005/000602

Paltadium 3'-0x0-15-

5¢ | methoxycarbonylmethyl-

= | Rhodobacteriochlorin-13'-(2,3-
dihydroxypropyl)amide-17"-(2-N-
(2’-pyridyDaminoethy)amide

Palladium 3'-ox0-15-
methoxycarbonylmethyl-

57 | Rhodobacteriochlorin-13"-(2-N-(2’-
pyridyl)aminoethyljamide-17°~(2,3-
dihydroxypropyl)amide
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--N 1/ WO 2005/120573PCT/1L20051000602 - Palladium
31-0X0-15- methoxycarbonylmethyl- Rhodobacterioehlorin-131-(2,3-2,3
dihydroxypropyl)amide-17342- bi(2-aminoethyl)aminolethyl)amide -... ,,...

WO 2005/120573 PCT/IL2005/000602

Palladium 3'-0xo0-15-
-methoxycarbonyimethyl-
38 | Rhodobacteriochlorin-13* 2,3~
dihydroxypropyl)amide-17"-([2-
bis(2-aminoethyl)amino]ethyl)amide

Palladium 3 i-oxo—l 5-

methoxycarbonylmethyl-
32 | Rhodobacteriochlorin-13'-([2-bis(2-
aminocthyl)amine]ethyl)amide-17"-

(2,3vdihydroxypropy1)amide _

Palladium 3*-ox0-15-
methoxycarbonylmethyl-

60 Rhodobacteriochlorin-13"-(3-
"aminopropylamide-17°~(2,3-
dibydroxypropyl)amide
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\ IV N NO.1a./ ._. 00' 2 Palladium 31-0x0-15- methoxycarbonyhnethyl-

Rhodobactedochlorin-134[2-bis(2- aminoethypamine]ethyl)amide-173-
\..,.-Pd/\N?11-12 ly

(2,3-dihydroxypropyl)amide \ V" --... -...
 r4-N/147--1 0

WO 2005/120573

PCT/ML2005/660602

Palladium 3'-ox0-15-
methoxycarbonylmethyl-

$1 | Rhodobacteriochlorin-13"-(4-
aminobutyl)amide-17°~(2,3-

| dihydroxypropyl) amide

Palladium 3'-0x0-15-
‘methoxycarbonylmethyl-
82 | Rhodobacteriochlorin-13'-(2-N*
diethylaminoethyl)amide-17°-(2,3-
dihydroxy propyDamide '

- methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2-N-
ethylaminoethyl)amide-17°~(2,3-
dihydroxy propylyamide

IS

_Eaﬂaiiumilroxp-.ls-_ R )

Palladinm 3'-ox0-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13!-(3-N-
methylaminopropyl)amide-17°2,3-
dihydroxypropyl)amide

IR




,0 up Ao ---- Palladium 33-0x0-15- methoxycarbonylmethyl-

Rhodobacterioehlorin-13 43- aminopropy9amide-173-(2,3-
A/\:\'N .14CH, 1,7 N

dihydroxypropyl)amide HO HO Hp., 9113
R 7-,..,....--Nliz .-o p HP WO 20051120573PCT1112005/000602
WO 2005/120573 ' PCT/E.2065/000602

Palladium 3'-0x0-15-
methoxycarbonylmethyl-

85 | Rhodobacteriochlorin-13'-(2-N*-
dimethylaminoethyl)amide-17°-(2-
hydroxy ethyl)amide .

Palladium 3'-oxo-15-
methoxycarbonylmethyl-

66 Rhodobacteriochlorin-13"-(2-N*-
dimethylaminoethylamide-17"-(3
hydroxy propyl)amide '

Palladium 3'-oxo-15-
| methoxycarbonylmethyi- -
&7 | Rhodobacteriochlorin-13'-(2-N*-
dimethylaminoethy)amide-17°~(2-
hydroxy propyl)amide

Palladium 3'-ox0-15-

‘ methoxycarbonylmethyl-

68 | Rhodobacteriochlorin-13'-(2-N2- .
dimethylaminoethyl)amide-17°-((R)-
2-hydroxypropyDamide
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\'$, Palladium 31-0x0-15- \P:1 it methoxycarbonylmethyl-
Rhodobacteriochloria-1344- ti/at Hp..7 aminobutyl)amide-173-(2,3-
dihydroxypropyl) amide N.,z-?",?, 1412

31.-ox0-15- methoxycarbonylinethyl-

WO 2005/120573

: 01330 Palladium

PCT/IL2005/000602

: Palladiu;ﬁ 3Y.0x0-15~

methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2-N-
dimethylaminoethylamide-17°~(S)-
2-hydroxypropyl)amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13"'-(2-N-
dimethylaminoethyl)amide-17°-(2-

(2-hydroxyethylamino)ethyl)amide

Paliadium 3'-oxo0-15-
methoxycarbonyimethyl-

‘Rhodobacteriochlorin-13"-(3-N-(2’-

pyridyl)aminopropylamide-17°-
(2,3-dihydroxypropyl)amide

Palladium 3'-ox0-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13!-(4-N-(2’-
pyridyl)aminobuityl)amide-17°-(2,3-
dihydroxypropyl)amide

HO o
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.62 Rhodobacteriochlorin-1342-N2- diethylaminoethyl)amide- 1'7342,3-
dihydroxy propyl)amide Palladium 31-ox0-15-

methoxycarbonylmethyl-
Rhodobacteriochlorin-1342-N-ethylaminoethypamide-173-(2,3- dihydroxy

wiopydianikis PCT/IL2005/800602

Patadium 3'-oxo-15-
methoxycarbonylmethyl-

73 | Ruodobacteriochlorin-13%- 2,3-
dihydroxypropyl)amide-17--(3-N-
(2’-pyridy!) aminopropyl)amide

Palladium 3*-oxo-15-
methoxycarbonylmethyl-

74 | Rhodobacteriochlorin-13'-(2,3-
dihydroxypropyl)amide-17-(4-N-
(2’-pyridyl) aminobutyl)amide

N~
.
' Palladium 3'-ox0-15-
methoxycarbonylmethyl-
73 | Rhodobacteriochlorin-13'-(2-N*-
dimethylaminoethylamide-17°-
{glycosyl) amide
o HO-G
HoY
OH
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St Palladium 31-0x0-15- methoxycarbouylmethyl-

WO 2005/120573 PCT/IL2005/600602
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fa Palladium 31-0x0-15-
methoxycarbonylmethylRhodobactexiochlorin-131-(2-N2-
dimethylaminoethyl)amide-173-((R)- 2-hydroxypropyl)amide WO
2005/120573PCT/IL2005/000602 a2

CLAIMS

1. A bacteriochlorophyll derivative of the formula I, II or ITI:

R4

H ()

wherein

M représents 2H., a divalent metal atom sclected from Pd, Pt, Co, Sn, Ni, Cu,
Zn or Mn, or a trivalent metal atom selected from the group consisting of Fe, Mn,
Co, Au, Al, Gd, Er, Yb and Cr; |

Ry, R’; and Ry each independently is Y-Rg, -NRoR’g0r -N RgR’gR”’5 A”;

YisOorS;

R, is H, OH or COORy;
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Palladium 31-0x0-15-
methoxycarbonylmethylRhodobaeteriochlorin-1342-N2-
dimethylaminoethyl)amide-173-((S)- 2-hydroxypropyl)amide OH -
at Palladium 31-ox0-15- methoxycarbonyhnethyl- _
Rhodobacteaiochlorin-1342-N2- dimethylaminoethyDamide-173-(2-

(2-hygroxyptpyigrpinetmiiamide:—e ) Mikoxy:

R4 is -CH=CRgR'y, -CH=CRgHal, -CH=CH-CH,-NRyR’y, —CH=CH-CH,-
N'RgR9R”y A, -CHO, -CH=NR,, -CH=N"R¢R’y A , -CH,-ORo, -CH,-SR, -CH,-
Hal, -CH,-Ro, -CH,-NRgR's, -CHy-N'RgR’6R’g A , ~CH,-CIH,R,, -CH,-CH,Hal, -
CH,-CH,0Ry, -CH,-CH,SR, -CHz-CHé-NRgR,Q, -CH,-CH;-N'RR’5R™’y A, -
COCH;, C(CH;)=CRoR’s, -C(CH;)=CRyHal, -C(CH;)=NRy, -CH(CIH3)=N'R¢R’oA ,
—CH(CHn)—Hal ~-CH(CH;3)-ORy, -CH(CHjs)-SRg, -CH(CH3)-NR9R’9, -CH(CH3)-
N'R¢R’g R7%6A , or -C=CRy; |

Rsis =0, =S, =N-Ry, =N'R¢R’5 A , =CRgR'y, Or ¥CR9—H31;

R, Rg, Ry R’gand R’’g each independently is:

(@) H;

(b) C;-Cys hydrocarbyl;

(c) C4-Cy; hydrocarbyl, preferably C1-Cy5 alkyl, more preferably CI-CiO or
C;-Cg alkyl, substituted by one or more functional groups selected from halogen,
nitro, oxo, OR, SR, epoxy, epithio, -CONRR’, -COR, COOR”, -OSOs3R, -SO;R”, -
SO;R, -NHSO,R, - SO;NRR’, =N-OR, -(CH,),-CO-NRR’, -O-(CH,),-OR, -O-
(CHy)»-O-(CH,),-R, -OPOsRR’, -PO,HR, and —PO,;R"R”, wherein R and R cach
independently is H, hydrocarbyl or heterocyclyl and R’ is hydrocarbyl or
heterocyclyl;

(d) Cy-Cys hydrocarbyl, preferably C;-C,s alkyl, more preferably C;-Cy or
C;-Cs alkyl, substituted by one or more functional groups selected from positively

. charged groups, negatively charged groups, basic groups that are converted to

positively charged groups under physiological conditions, and acidic groups that are
converted to negatively charged groups under physiological conditions;

(€) C4-Cys hydrocarbyl, preferably C;-Cos alkyl, more preferably C;-Cyq or

C-Cs alkyl, containing one or more heteroatoms and/or one or more carbocyclic or

heterocyclic moieties;
(f) C-Cys hydrocarbyl, preferably C;-C,5 alkyl, more preferably C;-Cy4 or

C;-Cg alkyl, containing one or more heteroatoms and/or one or more carbocyclic or
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N\S..1% r,-./ r21 Palladium 31-0x0-15-

methoxycarbonylmethylRhodobacterioehlorin-131-(3-1\11-(2'-

pyridyl)aminopropylyamide-175- (2,3-dihydroxypropyl)amide
02-03-2008 " Ns4J.--N.NQ

ILO500602

heterocyclic moieties and substituted by one or more functional groups as defined in
(c) and {(d) above; |
(g) C;-Cys hydrocarbyl, preferably C;-Cys alkyl, more preferably C,-C;o or
C-Cs alkyl, substituted by a residue of an amino acid, a peptide, a protein, a
5 monosaécharid_e, an oligosaccharide, or a polysaccharide; or
(h) a residue of an amino acid, a peptide, a protein, a monosaccharide, an
oligosaccharide, or a polysaccharide; | _
Ry may further be H* or a cation Rjp when R;, R’; and Rg each
independently is Y-Rg; ’ |
10 R7}¢ is a metal, an ammonium group or an organic cation;
A is a physiologically acceptable anion;
mis0orl;and
pharmaceutically acceptable salts and opfical isomers thereof}
provided that, when in formula I R, and Ry are both H, R is not =N-R,
15 and/or R4 is not -C(CH;)=NRy; and further provided that the bacteriochlorophyll
derivative of formula f, IT or III has at least one positively charged group and/or at
least one basic group that is converted t(l)' a positively charged group under

physiological conditions.

20 2. A bacteriochlorophyll derivative according to claim 1 of the formula I, II or

I, containing at least one positively charged group.

3. A bacteriochlorophyll derivative according to claim 2, wherein said at least

one positively charged group is a cation derived from a N-containing group.

4. A bacteriochlorophyll derivative according to claim 3, wherein said cation
25 = derived from a N-containing group is selected from the group consisting of -
N(RR’R”), -(R)N-N'(RR'R”’), O«N*(RR’)-, >C=N*(RR’), -C(=NR)-N'RR’R"’
and -(R)N-C(=NR)-N'RR’R’” group, wherein R, R’ and R** each independently is
H, hydrocarbyl or heterocyelyl, or two of R, R’ and R”* together with the N atom to

which they are attached form a 3-7 membered saturated ring, optionally containing
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2a Palladium 31-o0x0-15-
methoxycarbonylmethylRhodobacteriochlorin-1344-N-(2'-
pyridyl)aminobatyl)amide-173-(2,3- dihydroxypropyl)amide

one or more heteroatoms selected from O, S or N, and optionally further substituted

at the additional N atom.

5. A bacteriochlorophyll derivative according to claim 4, wherein said cation is an
end group or a group located within a hydrocarbyl chain of the bacteriochlorophyll

molecule.

6. A bacteriochlorophyll derivative according to claim 4, wherein said cation is an
ammonium group of the formula -N"(RR’R’’), wherein each of R, R’ and R”’
independently is H, hydrocarbyl, preferably C;-Cys alkyl, more preferably C;-Cyq or
C;-C alkyl, or heterocyclyl, or two of R, R” and R** fogether with the N atom form
a 3-7 membered saturated ring, optionally containing an O, S or N atom and

optionally further substituted at the additional N atom.

7. A bacteriochlorophyll denvative according to claim 6, wherein said 3-7
membered saturated ring is selected from aziridine, pyrrolidine, piperidine,
morpholine, thiomorpholine, azepine or piperazine optionally substituted at the

additional N atom by C;-Cg alkyl optionally substituted by halo, hydroxyl or amino.

8. A bacteriochlorophyll derivative according to claim 3, wherein said cation is
derived from a heteroaromatic compound containing one or more N atoms and

optionally O or S atoms.

9. A bacteriochlorophyll derivative according to claim 8, wherein said cation is
selected from pyrazolium, imidazolium, oxazolium, thiazolium, pyridinium,
quinolinium, isoquinolinium, pyrimidinium, 1,2,4-triazinium, 1,3,5-triazinium and

purinitm.

10. A bacteriochlorophyll derivative according to claim 2, wherein said at least one
positively charged group is an onium group selected from -O'(RR’), ~S*(RR”), -
Se'(RR?), -Te'(RR’), -P'(RR’R’"), -As'(RR’R’*), -Sb"(RR’R”’), and -Bi' (RR’R’"),
wherein R, R’ and R’* each independently is H,
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WO 2005/120573PCIAL2005/000602 :11 Palladium 31-0x0-15-
methoxycarbonylmethyl- Rhodobacteriochlorin-131-(2,3-
dihydroxypropyl)amicle-173-(3-N- (2'-pyridyl) aminopropyl)amide Ci ---\
NH N f.

hydrocarbyl, preferably C;-C,s alkyl, more preferably C,-C;y or C,-C; alkyl, or
heterocyelyl.

11. A bacteriochlorophyll derivative according to claim 1, containing at least one
basic group that is converted to a positively charged group under physiological

conditions.

12. A bacteriochlorophyll derivative according to claim 11, wherein said at least one
basic group that is converted to a positively charged group under physiological
conditions is -NRR’, -C(=NR)-NR’R’’, -NR-NR’R”’, -(R)N-C(=NR)-NR'R”’,
O<«NR-, or >C=NR, wherein each of R, R’ and R> independently is H,
hydrocarbyl, preferably C,-C,s alkyl, more preferably Ci-Cyy or C;-Cq alkyl, or
heterocyclyl, or two of R, R* and R together with the N atom form a 3-7
membered saturated ring, optionally containing an O, S or N atom and optionally
further substituted at the additional N atom, or the basic group is a N-containing

heteroaromatic radical.

13.A bacteriochlorophyll derivative according to claim 12, wherein said 3-7
membered saturated ring is selected from aziridine, pyrrolidine, piperidine,
morpholine, thiomorpholine, azepine or piperazine optionally substituted at the
additional N atom by C,-Cs alkyl optionally substituted by halo, hydroxyl or amino,
and said N-containing heteroaromatic radical is pyrazolyl, imidazolyl, oxazolyl,
thiazolyl, pyridyl, quinolinyl, isoguinolinyl, pyrimidyl, 1,2,4-trdazinyl, 1,3,5-

triazinyl or purinyl,

14. A bacteriochlorophyll derivative of the formula T, IT or III according to any one
of claims 1 to 13, wherein R;, Rs, Ry, R’y and R’y each independently is C,-Cy;
hydrocarbyl, preferably C,-C,s alkyl, more preferably C;-Cyq or C;-C¢ alkyl,
optionally containing one or more heteroatoms or one or more carbocyclic or

heterocyclic moieties.
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a0 / Ht_coN a Palladium 31 -oxo-15- Rhodobacteriochlorin-131-(2,3-
dihydroxypropyl)amide-1744-N(2'-ppidyl) aminobutyl)amide
methox3rcarbonylmethyl-ra --- , / ---\ N\ 1 ---. 14-  4'A/

15. A bacteriochlorophyll derivative according to claim 14, wherein the C-Cys
hydrocarbyl is a straight or branched C;-C,s alkyl or C,-C,s alkenyl chain, and said
chain may be interrupted by one or more heteroatoms selected from O, S and N,
and/or interrupted and/or substituted by one or more carbocyclic or heterocyclic

moieties.

16. A bacteriochlorophyll derivative according to claim 1 of the formula I, IT or 111,
wherein:

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

Ry, R, and R, each independently is Y-Rs, -NRgR’g or -N'RgR’R’ A

YisOorS;

R, is H, OH or COORy;

- Ry is H, OH, C-Cy5 alkyl or C;-C;5 alkoxy;

R; is ~CH=CRgR'y, -CH=CRHal, - CH=CH-CH,-NRyR’y, ~CH=CH-CH,-
N'RoR’sR”’s A , -CHO, -CH=NRy, -CH=N'RyR’s A , -CH,-ORy, ~-CH,-SRy, -CH,-
Hal, -CH,-Ro, -CH,-NRgR', -CH,-N*RR’sR "% A, ~CH,-CH,Ry, -CH,-CH,Hal, -
CH,-CH,OR,, -CH,-CH5SRy, -CH,-CH,-NRgR’s, -CH,-CHp-N'RGR'6R” A, -
COCH;, C(CH;)=CRoR's, -C(CH;)=CRgHal, -C(CH;)=NRy, -CH(CH;)=N"RoR’yA ,
-CH(CHj)-Hal, ~CH(CH;3)-ORy, -CH(CH;)-SRo, -CH(CH;)-NRgR’y, -CH(CH;)-
N'RgR’s R7%A , or -C=CRy;

Rsis =0, =S, =N-Ry, =N"RgR’s A, =CRoR', or =CR,-Hal;

Rs, Rg, Ry R’gand R”’y each independently is:

(@) H;

(b) C;-Cys hydrocarbyl;

(c) Ci-Cys hydrocarbyl, preferably C,-C,s alkyl, more preferably C,-C;, or
Cy-Cs alkyl, substituted by one or more functional groups selected from the group
consisting of nitro, oxo, OR, SR, epoxy, epithio, aziridine, -CONRR’, -COR,
COOR, -0SO;R, -SO3R, -SO;R, -NHSO,R, - SO,NRR’ -NRR’, =N-OR, =N-NRR’,
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2f Palladium 31-ox0-15- methoxycarbonylmethyl-
Rhodobacteriochimin-131-(2-N2- dimethylaminoethypamide-173-
(glycosyl) amide HO \\ ---"--N\7i'd\,7 .-- - / WO
2005/120573PCT/1L2005/000602 REFERENCES

~C(=NR})-NRR’, -NR-NRR’, {R)N-C(=NR)-NRR’, O«-NR-, >C=NR, -(CH;),-NR-COR’,
-(CH,)p-CO-NRR’, -O-(CH),-OR, -O-(CH;),-O-(CH2)»-R, -PRR’, -OPO;RR’, -POHR,
and ~PO:RR’, wherein n is an integer from 1 to 6, R and R’ each independently is H,
hydrocarbyl or heterocyclyl, or R and R’ together with the N atom to which they are
attached form a 3-7 membered saturated ring, optionally containing one or more
heteroatoms sclected from the group consisting of O, S or N and optionally further
substituted at the additional N atom by alkyl optionally substituted by halogen, hydroxyl or
amino;

(d) Ci-Css hydrocarbyl, preferably C;-Cys alkyl, more preferably C1-Cyo or Ci-Cg

alkyl, substituted by one or more functional groups selected from the group
consisting of a negatively charged group selected from COO , COS , -0S0; ,
~S:03— , —OPO_?,R-F, -P-OZ.HA R —POgQ" or —PO;;R: a positively charged group
selected from —P'(RR’R’"), -As'(RR’R’’), -O'(RR?), ~S*(RR’), -Se'(RR"), -
Te'(RR”), -Sb'RR’R’’), -Bi'(RR’R’’), O«N'(RR’)-, >C=N"(RR’), -
N(RR’R™), -(R)N-N'(RR’R”), -(R)N-C(=NR)-N'RR’R”’, -SO;N"(RR’R’")
or .—C(=NR)-N+(RR”R”).; and a N-hetéroaromatic cation selected from
pyrazolinm, imidazelium, oxazolium, thiazolium, pyridinium, quinolinium,
isoquinolinium, pyrimidinium, 1,2,4-triaziniam, 1,3,5-triazinium or purinivm,
wherein R, R” and R”* each independently is H, hydrocarbyl, preferably C-Cys
alkyl, more preferably C,~Cg or Cy-Cg alkyl, or heterocyclyl, or two of R, R’
and R’ together with the N atom to which they are attached form a 3-7
membered saturated ring, optionally containing one or motre heteroatoms
selected from O, S or N and optionally further substituted at the additional N
atom;

(e) Ci-Cys hydrocarbyl, preferably C;-Csys alkyl, more preferably C;-Cyg or C-Cg
alkyl, containing one or more heteroatoms and/or one or more carbocyclic or heterocyclic
moieties;

(f) Cy-Cys hydrocarbyl, preferably C;-Css alkyl, more preferdably C;-Cg or C-Cg
alkyl, containing one or more heteroatoms and/or one or more carbocyclic or heterocyclic _

mojeties and substituted by one or more functional groups as defined in (c) and (d) above;
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W%z%‘moﬁ%mgeﬂrﬁgﬁgﬁ%gﬁgn . %ﬁ";, Fiedof L, Tregub I, 3 -ClL

HalPa@ibtsiRy, F - BHPNERG R, SAHRAN RoBEHRI ZA. (1998)-SEDR cofjtgetds,Hal, -
of chlorophyll and 15 bacteriochlorophyll: qQcytotaxicity in vi d.., .~
CHS o OBl FraRoar e R o B R R s -
~ toB 1 1. _~Sehrel 1G ~RROACHCHIRARIRGR A |

Coﬁ?f)ﬁ%@@ﬁg%h%{e%l%ﬁ, S(%%Elﬁtané?%ﬁglnd (gg?gfl?gon, YQ’(ZO%%) -[:E%cal ’
-CHIGEDYHamic EHECEIY:IFORY, of-HIGEH 9 Ra xepbgfais)itRoR s, -CH(CH:)-
Pd- riopheophorbide leads to decreased metastases and 20 increase
e ore ok pt

|% & with surgery. Int J Cancer, 99:279-285..
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vascular smooth muscle cell proliferation by a novel fibroblast growth
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Simjpnescu,N,,Simionescy. M, Palade GE (1981). Differentiated 25
mic@gomé—i(r; Sohr?’a}é’?ﬁlr'n%' al surface of the cappilary endothelinna. .
PreferertiplCisthipditameiydnipricesitbly Jp€lh Blk9t(3ros0 patsrably uki-C1o or
T., Rude, M., Simonsen, K.P., Morooka, M., Tanaka, Il, Ohb

1o, Al b MY 5, SHadA PRI EALNEN o8 BaRimg Telogens

nitrBOBRIEXBRCOPRAINING,(Z - ABiRABtYO BINRIRYIPosIedeINOSO5R, -SO3R, -
Structures of Jac- 30 [If(edmp)3]C13-5H20 and trans(C4C1),
SOR(RINHBCIRAP 1HEBRRRAd cdptlisofs e CO-NRR”, -O-(CH),-OR, -O-

(Cﬁﬁg?&@?ﬂieﬁf {'6%993%%9@%2}{& or —PQ_3R”R”, wherein R and R’ each
independently - 1s H, hydrocarbylr or heterocyclyl and R’’ is hydrocarbyl or
heterocyclyl;

(d) C;-C,s hydrocarbyl, preferably C;-C,s alkyl, more preferably Ci-Cyo or
Cy-Cg alkyl, substituted by one or more functional groups selected from positively
charged groups, negatively charged groups, basic groups that are converted to
positively charged groups under physiological conditions, or acidic groups that are

converted to negatively charged groups under physiological conditions;
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(e) TeachteringitnarindoPrafitebiynes<ls Flal ohwsTpsferably C,-Cyp or C;-Cq
alk Ph%t&gl namic &qera y Follov%i}%gegaeitlted EX%erBeaén g%r Prostag%lr bocveli

yaTan(:er. ap%:ureeRe reat Was mg?onOIS(E 1 ugn,({? et aI.I&%Z). cychc ot
hetdrbeyolacaisiealstrategies utilizing recombinant human serum albumin.

Phann Res 19: 569-577. Wasielevvski M. R. and Svec, W. A. (1980).

"SykitheSis orsClaydenttbivh e sriekic BefvamkyloremBmpigly C1-Cio or
U EIRYE B REIEPHL b B
heteRusen haoisatkiand, sobetitared AyRipteonamrd fuSalomdreiyGsherdéfined in

1997). Light-dependent oxygen consumption in
(© aET’:;&&QA<"51|l:1%?5?’e>phylI-serine-treated melanoma tumors: on-line
determinaio)] H5iNS SAaPHeSINRRITRL QDAY 8 dBIAIRSEN AR aMIRPERRIM peptide, a
Photobiol 65(6): 1012-1019. Zilberstein J, Schreiber S, Bloemers MC, pep
protgiendamenesasrbaridesehedigarasdaEdwanen polysaechacidulomon .

(20Q1). Antivascular treatment of solid melanoma tumors with, . . _
bR T Aot B B EF SIS T otsegspecharide, an
oligbhichiolde3 @) 2p6ixbacchdridMS 1.A bacteriochlorophyll derivative of

the formula I, Il or lll: (1) . wherein . M represents 2H, a divalent metal

atofs sEREte iR Phe PE.CErSA, RptioR 5 mn PR, Ria thvaigid Rs each
inded ﬁEﬁE?ﬂ?lssﬁ’*Qﬁ%Ed from the group consisting of Fe, Mn, Co, Au, Al, Gd,
r, Yb and Cr; 1271, W2 and R6 each independently is Y-R8, -NR9R'9or
-1\RI'-R SRIOReea, a¥him Onoui®:; or an organic cation;

A is a physiologically acceptable anion;

mis 0 or 1; and

pharmaceutically acceptable salts and optical isomers thereof;

provided that the bacteriochlorophyll derivative of formula II has at least one
postitively charged group and/or at least one basic group that is converted to a

positively charged group under physiological conditions.

18. A bacteriochlorophyll derivative of formula II according to claim 17, wherein:
M represents 2H, a divalent metal atom selected from Pd, Pt, Co, Sn, Ni, Cu,
Zn or Mn, or a trivalent metal atom selected from the group consisting of Fe, Mn,
Co, Au, Al, Gd, Er, Yb and Cr;
Ry, R’; and Rg each independently is Y-Rg, -NRoR’g, or -N"RyR’gR’70A ;
YisOorS§;
R4 is ~CH=CRyR', -CH=CRyHal, ~CH=CH-CH,-NRyR’y, ~-CH=CH-CH,-
N'RgR’R™5A , -CHO, -CH=NRy, -CH=N"RgR A , -CH,-ORo, -CH,-SR,, -CH,-
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R2is H, OH or COOR9; R3is H, OH, C1-C12 alkyl or C1-C12 alkoxy;
R4 is -CH=CR9R'9, -CH=CR9Hal, -CH=CH-CH2-NR9R’9,
-CH=CH-CE12- NR9R'9R"9 A, -CHO, -CH=NR9, -CH=NR9R9 A,"
-CH2-0R9, -CH2-SR9, -042- Hal, -CH2-R9, -CH2-NR9R19,
-CH2-NR9R'9R"9 A, -CH2-CH2R9, -CH2-CH2Hal, - 5 CH CH OR CIT CH
Hal SFCHet R 10HR-RIBREH ﬂk&iﬁﬁgﬁg\R 29A , 2 CHeCH,;Rp, -CH,-GH,Hal, -

N Nt

COGBH(CJ(GHQR@RGR'QCk@@%%@dfﬁﬂwﬁﬁ@gN%mﬂﬁﬁﬂﬁng’gA
R"9A , or -CCRY: R5 is =0, =S, =N-R9, =N+R9R'9 A, =CRIR'

-CMQHdﬁglaloQH@ﬁ@Bw aﬁ@@&éa%ﬁme%&(&é&b@ﬁ’%a) (GH(CH;)-
NRQR’CkG%@“hY)‘?r agbpl..  (c) C1-C25 hydrocarbyl, preferably C1-C25
kyEi more preferably C°i C10 or C1-C6 alkyl, substituted by one or more

fundtigriy,qRdups Bélectachfindehetstyetlyl:nitro, oxo, OR, SR, epoxy,
eplf&] ONRR’, -COR, COOR", -0S03R, -SO3R", - SO2R, -NHSOZ2R, -
RRY =N-OR, -(CH2)11-CO-NRR!, -0-(C112)11-OR, -0-

(Cky" Qz{iC(Ijg)h@drgBMR -PO2HR, and -PO3R"R", wherein R and R’
each mdepend ntlag is H, hydrocarbyl or heterocyclyl and R" is hydrocarbyl

kekerbeybiys; @rbohsrgfahisngl Srefeliply creayeltabhida-Cio or

- g%.?éfpéréc’%n%# CaI ) s e R LA hatogen,

mn@rms,maelsmwmwMOpamﬁt&dép HOOINER ch@OR] GOMPR, -COSR, -
under physiological condjtions, and agidic groups that are converted to ,

OS%af&%%ha%@aFgmag@ R pry SRR comthtins 24 {aKCFEAIR’, -

Ryeyaegayh PialoreRly GUGARRIY! MR RIRGEEOICIGHO SLCKRS. i),

aIkyI contamln heteroafoms and/or one or moré carbocytcli

m-ddefere@mf@(gtm '@‘ng%'?‘ﬂ?ﬁaw“@@@b@mm5 -PRR’, -
era alkyl, contal ne or re. . s T es
OPQyk &for %ﬁ%}é}%ﬂo‘?f %awoleya@nanﬁ%ﬁmeﬁ (B8odecs’ and R

H‘%ﬁéiféfﬁﬂ |e§e§a GHRSH doPm%'E@r&E}FBB!P BNEHRNYOIOURS afhd R™
= defined in (c) and (d) aggi/e (g) C1-C25 hydrocarbyl preferably

: togevhﬂ hhmﬁéfevm dier azaitaehed fky, sdbstngstbpred saturated

ring SR A1 A AIRRIRE iR PEPHCS ARIGIEN AR TANGEACHRAICES: &0 or N ana
° gosacc aride oraﬁo ysaccharl e; or & r8SIdUe of an amind

optiaeidlya Pentide, subraieincd rondsacatidiitien:An Bligasaachsyidglkon aoptionally
polysaccharlde further be Il or a cation R+10 when RI, R72

subsgifpied H&%%e]ﬁﬂgﬁi oormEmo;

(d) CI.—C25 hydrocarbyl, preferably C;-Cys alkyl, more preferably C,-Cyo or C;-Cs
alkyl, substituted by one or more functional groups selected from the group consisting of a
negatively charged group selected from COO_, COSM, -SO_;, -0S0; , —PO;? , -OPO:R , -
PO.H and-POsR ;a positively charged group selected from —P*(RR’R”’), -As'(RR’R™"), -
O'(RR’), -S"(RR’), -Se'(RR’), -Te (RR’), -Sb'(RR’R”), -Bi'(RR’R”’), O«N*(RR’)-,
>C=N"(RR’), -N(RR'R”), -R®RN-N'(RRR”), -R)N-C(=NR)-N'RR’R”, -
SON'(RR’R’?), -C(-=NR);N+(RR’R”), and a N-heteroaromatic cation selected from
pyrazolium, imidazolium, oxazolium, thiazolium, pyridinium, quinolinium, isoquinolinium,
pyrimidinium, 1,2,4-triazinium, 1,3,5-triazinium or purinium, wherein R, R’ and R’” each

independently is H,
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10R+10 is a metal, an ammonium group or an organic cation; A is a

physiologically acceptable anion; mis 0 or 1; and pharmaceutically

acceptable salts and optical isomers thereof; provided that, when in

formula | R2 and R3 are both H, R5 is not -N-R9 15 and/or R4 is not

-C(CH3)=NR9; and further provided that the bacteriochlorophyll derivative
hydofdarbyl)aprafanbilsh£s, of leastkane positivetyicheblie grblp endlor@t alkyl, or

least one basic group,that is conygrted tq a posjtively charged group.
bt By S SS1E] ConaTi IS, B 2 RS REr LGPy pbich they arc
attadles@reing ta Jamdepibbestprntiaatel]l ofd}, NG JoBBSHANE one or more

positively chargeda%é?up. 3. A bacteriochlorophyll derivative according to

hetegpatams wisksetnd diepat 18Astore Jsitndophiardlygfvahe sebgdthted at the

addﬂl%ﬁil\é?dﬁwzﬂgh?' N-containing group. 4. A bacteriochlorophyll derivative
according to claim 3, wherein said cation 25 derived from a N-containing

grofe) iCelbgtén dromwate/hroraaabdisihg©fs- dlkiyl;(RIBIR hreferably C;-Cyo or

-(RIN-N(RR'R"), >C=Nk(RR"), -C(=NR)-N+RR'R" and :
Cl“CéR”‘))lr%Yé(éiQ%@e SOt stEiRoRS Al one R g ishagyclic or
hetefbELINAFRGRIRNE O heterocyclyl, or two of R, R" and R" together with the

N atom to which they are attached form a 3-7 membered saturated ring,

optibhally-¢anthyingcaBAMENDERDIBHEET s cy)s mions haeleratdmns-C;o or

elected from 0..S or N, and optignally further substituted at the additional ..
Cr-Gy HIB8: IR RRE B B R A S AT 1 Ao Mkl or
hetes@iy€ladi Ao a8t ebRd R A teL Brlecatedondt i arurdibeashyk tRade fived in
__ of the bacteriochlorophyll 5 molecule. 6. A bacteriochlorophyll derivative
(©) @&@hblaim 4, wherein said cation is an ammonium group of the

SN 0.8, €1 LSl o i o

C,-Gikylket, hetbraitotyl, bytwores IR’ af difR Alogetheacidithatheeptidkamafoutstein, a

10 a 3-7 membered saturated ring, optionally containing an 0, S or N atom
mongSaeCBRAI R AEP AHSLATSH OF e QDA IS . 7. A

bagtgriochlasanbyddssvallyRAGs NG LD GHRIMBpWREIEIN SRIdvAccharide, an

membered saturated ring is selected from aziridine, pyrrolidine, piperidine,
oligogarphanide, MioaRehysirdaaitssine or piperazine optionally substituted at

the 1153 gli,tii)_n_ala}ll <':1\l atom by C1-C6 alkyl optionally substituted by halo,

hyg%oxy or amino 8. A bacteriochlorophyll derivative according to claim 3,

whehatireeichciaibly isdepvssldromtadielepacaiistmeesherssl,

containjing one or more N atoms and optionally 0 or S atoms, 9. A

babteHeLRbtHhrdarssras BleearivY deeities ahtrertdall dagar lsast one
posi%@é§l%q}5%g@r§1®5ﬁzﬁﬂ%r Imickazoliuh e OsaERILIIHIARRIIYY converted to a

yridinium, quinolinium, isoquinolinium, pyrimidinium, I",2,4-triazinium,
positiyz B ehaigadngang pundsuphysiological conditions.

19. A bacteriochlorophyll derivative according to claim 18, wherein M is 2H.
20. A bacteriochlorophyll derivative according to claim 18, wherein M is Pd.

21.A bacteriochlorophyll derivative according to any one of claims 17-20,

containing at least one positively charged group.
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10. A bacteriochlorophyll derivative according to claim 2, wherein said at
least one positively charged group is an onium group selected from
-0(RR"), -S(RR"), - 25 Se(RR"), -Te+(RR"), -r(RR'R"), -As+(RR'R"),
-S6E(RR'R"), and -Br(RR'R"), wherein R, R" and R" each independently is
~H, hydroearbyl, preferably C1-C25 alkyl, more preferably C1-C10 or
22, @bﬁ@&dlkgi]ﬂorcnﬂrg}bdpdylatiﬂd dt:d:mdmigawhiairm@ll detieatiresaid at least one
am1 contaan t leas e ba u that is converted
pos} 6"3 Raéifg}é%bSM% SPHﬁé %%r% ng?L'éPA |
bacteriochlorophyll derivative according to claim 11, Whereln said at least
23. Anbdcwiingrﬂ)umﬁigﬁis dorivatied tacaqasitiyety cmingeagrauhanaiiersaid cation
Iog ical COﬂdItIOﬂS iS.-NRR’, -0(=NR)-NR'R", -NR-NR'R

derig N R)-RRRE Wﬂ& GPUP e AgkEieth dEeor R (REBR: -CON-

pre?gra 3ly Ctll C O or C’l C6 oﬁ&gxh%eefte;ocyci %%Q;yl fR, R 1RH\I ENR)-
N"LRlﬁgﬁfh egrwith, thhehdratonRipiki aald7 Riénehehe thelapeateatingisoptiohgtlyocarbyl,
PSR et e Y br e SRS G s O ARSI OHRIECYCIyL or

two GEAR IR A R%%QCWRIPH{B’N dROUAIYSVAEERHEY SeCiRiAAd form a 3-7

wherein said 3-7 mémbered saturated ring is selected from aziridine,

| menpiwr@ddm@ﬁ@énum@ mpndhepmmwom%oampmdmmmm@elected

opti ubstituted at ition to 1- lkyl |onaIIy
fron R By R A e g L ateifig ™
heteroaromatic radical is pyrazolyl, imida7olyl, oxazolyl, 20 thiazolyl,
24. Aytidgkeuicklingpisdl)uediaytypyaocidgding, 204 alidiziry/s, m3151=di]iazz'ﬁ§il cation is
pu inyl. 14. A bacterlochloropz Il derjvative of the f ula [, JI gr Il
ERID 2 ohe STAMmICEAALs, WHBIBin for T8I D aipipgof the
bact@ﬁg@ﬁm ﬂfﬁ]é&ﬁé‘ C25 hydrocarbyl, preferably C1 025 alkyl, more
preferably C1-C10 or C1-C6 alkyl, 25 optionally containing one or more
heteroatoms or one or more carbocyclie or heterocyclic moieties. 1 5.A

- N0 e S6FaFY 18 Entanm 2nurasraiseitl eatzon is an
mniaéﬁmﬁag}wﬁ %?Wﬁ@%?ﬁ{mmﬁk?‘t%ﬁ% R25 alUbRLif Z5dp SKRYR® and R

chain, and said chain may be interrupted by One or more heteroatoms
lndeﬁefﬂiﬂﬁﬁﬁmﬂblﬁmaﬁbﬁh(ﬂm&nﬂﬁyrﬁhe&g cidry b Lrsite et feyag 65-Cig or

bocycll cll t A bagter Il
et IR 3 SO U o R R Y 2 Nygtorm form
a3 fERfﬁ:iﬁBé?eZi*s@tﬁi*ﬁﬁ%ﬁnkﬁigt dptmm@}e@mgtmmghg;g@pgms@%m and

of Pd, Pt, Co, Sr, Ni, Cu, Zn and Mn, or a trivalent metal atom selected

optignsirlrghst subsiaBHsd mdher addiipna &N AT, Gd, Er, Yb and Cr; R1,
W2 and R6 each independently is Y-R8, -NRI9R'9 or -N1R9R'9R"9

26. A 1HOS i RAS b CGRDARY %%déﬂdu%“t&h@ﬂﬁ eyl Qhifetetnl 3aid 3-7
alkoxY; 15R4 is -CH=CRIR'9, -CH=CR9HaZ, -CH=CH-C112-NRIR'9,

memb@mdcsammm\mmgRERS@M@%(&@H@R@:@HWM@ piperidine,

9, -CH2- Hal, -CH2-R9, -CH RIOR
morpTes ISR A (DI I SAATE, ORHOPATY, ipsiseesh at the
additiobiZ §HASR Sy CHECH RN BERGhalGHR st R ARSMIAR, hAd rdx9ICe Amino.
C(CH3)=CR9R'9, -C(CH3)=CR9Hal, -C(CH3):NR9, -CH(CH3)=Nt9R'"9A ,
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10

15

20

25

20 -CH(CH3)-Hal, -CH(CH3)-0R9, -CH(CH3)-SR9, -CH(CH3)-NR9R'9,
-CH(CH3)- N+R9R'9 R"9A , or -C=CR9; R5 is =0, =5, =-1\T-R9,
=1\14R9R'9 A , =CR9R'9, or --CR9-Hal; R7, R8, R9, R'9 and R"9 each
independently is: (a) H; 25(b) C1-C25 hydrocarbyl; (c) C1-C25
hydrocarbyl, preferably C1-C25 alkyl, more preferably C1-C10 or C1-C6

27. Allbactsaiethlosdihy Bndesivatve faneoishinggtowisize/22tedimminteid cation is

.grqup consisting of nitro, axo, OR, SR, gpoxy, epithio, aziridine, -C R',
deri S B SD SRR omend KaHe e MhorR i etomhs and
optiehBRO-SIRBMA0 -C(=NR)-NRR', -NR-NRR', -(R)N-C(=NR)-NRR!,

0<-NR-, >C=NR, -(CH2).-NR-00R', -(CH2).-CO-NRR', -0-(CH2).-OR,
.o :0-(CH2).-0-(CH2)"-R, -PRR’, -OPO3RR’, -PO2HR, and -PO3RR', whereinn, |
25. A iR R O é;ﬁ‘@ﬁ'a’?e-a&aeﬁ%%ﬁ% Ry A& HYRGRsGCaRig) Gtion is
seleIETORYEY!, YR AR, togRIEENANE Mk HIMIRWNERIBAE Byridinium,

_ attached forma 3-7 membered saturated ring, optionally containing orie or
quingigneuineselttomeléeluote dpiyommidingroyp barbittinginians baN-dndzinium or

. optionally further substituted at the additional N atom by alkyl optionally
PUIE B Stituted by halogen, hydroxyl or amino; (d) C1-C25 hydrocarbyl,

preferably C1-C25 alkyl, more preferably CI-C10 or Ci-C6 10 alkyl,
29. Alasticuiediyroph il dheme dtivetisczdghmgos sdiantelil frorhatedrgsaidat least one

.consisting of g negatively charged group selected from COQ,., COS , s
posifieR; U GEoap - AOTHTUTH 5908, SEESHEO HBL LR ke (RR), -
Se'(RRYR seigie fOpRIGRRY), -AREIRR KDy S-ERRRRe§(RR)BI' (RR’R”

' (Te( R", -S t(R{IIQ'R"), -BiARR'ge"), 0<-1\14§Ri}<)'3-, >C----1\1+(2(R'), - 11_5( )

whereE RR' A, g R 1\ 1gmuk Rderrydapiin 1) -N4 Rrdrocagoph prerblgrCi-Cos
1 TGGENR)E-1AL(RR'RY), and a N-hetergaromatic cation selected from

alky R o e T o e AR uiotiniom.

~isoquinolinium, pyrimidinium, 1,2,4-triazinium, 1,3,5-triazinium or purinium,

30. AvthevetierRe R cenptiy]le demn indope reentitisgHidyatigcarsy | pprefeiatsly17 to 20,

C1-C25 20 alkyl, .preferably C1-C10 or C1-C6 alkyl, or het Iyl
cOntETIE of KR HHE Ao BEIPMIA LS SORESTIED S ONVATe AGHHL £roup
unddPpRyaidlosieinbenBtRaiyrated ring, optionally containing one or more

heteroatoms selected from 0, S or N and optionally further substituted at

. Ihe additional N atom; 25(e) C1-C25 hydrocarbyl, preferably C1-C25 alkyl,
3L stm@m%ﬁi ' ﬁ%vat@r?@e%@fxma%m@ ShevdirRsaid at least one
basid|PHRIABIAAT M YGhAGRLY O hwr}liccﬁa "ORYE{C IR I Shviiblogical
' C] -C%ghydrocarbyl, preferably C?EéCZS alkyl, m%?e&pgrgferﬁacbly Cl-?llg or.Oglca
cond@iaps dikyhNBRainirg(Emetor MBr& heterbEtoMB @hd/or-OREN(HioNR )-NR 'R,
~ 'bocyclic ar heterocyclic.30 moieties. apd substituted by one or more. .
O<«fhztio IEQ)* as‘ﬂ)éﬁﬁ%gir??é";]arﬂ? (Z@a vee,m-({ R ( ?%f-@é%nﬂy is H,
hydrBMQfB?Er%m@S@mX@E'C@i@?’?‘i,kﬁhé‘i}(?r%ﬂé&%ﬁ%ﬁ?‘@lﬁ%J'%lor(ff«"(:?@ﬂkyl, or
alkyl, substituted by a resmfue of an amino acid, a peptide, a protein, a
heterpey@lshcratie, af dhgd8acendrile; ologeibissavithaibie; br atom form a 3-7
_ idye of an. amino acid, a tide rotein, a pogposaceharide, a .
mem?oesllllggssaac c %ﬁi{‘%ﬁa%ﬁ‘fi@@ a?r? zfpmmg an 6], Qo5 §0aT 23d optionally
further substituted at the additional N atom, or the basic group is a N-containing

heteroaromatic radical.

32. A bacteriochlorophyll derivative ac'cofding to claim 31, wherein said 3-7

membered saturated ring is selected from aziridine,
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R8 may further. be H+ or a cation R+10 wherein the cation R+10 is a
“Metal, ammonium or an organic cation, when RI, R'2 and R6 each

02-01‘3—2(1)06 independently is Y-R8; A- is a physiologically acceptable anion; mis O or-
: ‘ 1; and 10pharmaceutically acceptable salts and optical isomers thereof;  ~  1L0500602

provided that, when in formula | R2 and R3 are both H, R5 is not and/or
- R4 is not -C(CH3)=1?1R9; and further provided that the
bacteriochlorophyll derivative of formula 1, Il or lll has at least one

pyrroligiiely REHHEOURR féthfiv,teleaﬁt1 Qup hat is converted .
to a posﬂn? E‘F&harged gro@under 15 %éﬁogwa Con‘lic?f; BH¥179K Piperazine
Optignakiy: H&Pﬁ@mﬁﬁéméﬁmﬂ@mnb%mw Ce-23 alwlea@lﬂonauyl%lbmmed

by HKERE 1 Sliv metal tom cted from Pd, Pt, Co, Sn, Ni
Y Zgr?gm EnK/I&n }}a téll]v ﬁHt};'met ator%" fé%‘f?dﬁﬁﬁe@?ﬁfﬁ%ﬁ%@iﬁgr@ﬂwal is

o pyragelin iadammR, GoxErolvh antiiolyl, |
NROR'O | or NIRQFggﬁgy %ISOO g ‘Sopglfmolmyl

5 pyring %eé?q Pg’R g‘fj ?ﬁibﬁéﬁ%ﬂ@ﬁ%m@HﬂNRgRg _CH=CH-CH2- .

NROR'9R"9A , CHO, -CH=NR9, -CH=N+R9R'9A -CH2-0R9, -CIL-SR% -
33 G%adwri@‘ﬂ?oﬁﬁahsaﬁacm&m atEWERIINE HEldigRe.
%%H CH2-CH20R9, -CH2-CH2SR9, -CH2-CH2- 5&3’9 o
hdoroR '9A ; - 10. COCH3, G(CH3)= CR9R9 .
© -OteH=ORINHrGHGH T FRICHRE Ry e
_CH(CH3)- 0%39 “CH(CH3 SRéF@éH rré%?]?@?’ o T R
NRSQZ%BF@Q@EA or -C-CR9; Rs, R9, R'9 and R"9 each independently is:
. @is OH, -NRyR?s, o ~NRs-CHy*CH(OH)-CH;0H; |
~Rgis -NRgR gor ~NR9-CH2~CH(0H) -CH,0H;
Ry 1sHor CI-CG alkyl; and o o _
R is C-Cys hydrocarbyl substltuted by at Ieast one pomtlvely charged gr{mp o
and/or at least one basw group that 1§ converted toa posxtlvely charged group under -

15 physwlogmal COIldItIOIlS

4. A bactenoch}orophyll derwatlve accordmg to clalm 33 wherem Rg 1s H‘ and o
R 9 is C, -Chs alkyl prcferably C. ~Cie, more preferably C1-06 alkyi subst:tutcd by at”
- least one positively charged group —»N"RR R’ or by.at least one basic. group ~NRR =
L and optionally 1nterrupted by a HN(R”)- group, wherein R and R | .each |
20 | ‘deependentiy is H, C; -Ce a!kyl optionally substltuted by NR”R”, or: heterocyciyl
such as pyrldyi or R and R’ together w1th the N atom form a 6- membered rlng
: ﬁlrther contammg an O S or N atom and R* isH or C,-C6 alkyl. |

) 35. A bactermchlorophyll derwatwe accordlng to: c]aun 33 or- 34 Whereln R; 15
o ""OH and Rg isa -NHR’ 9 group selected. from the group consxstmg of -
25 (i) -NH- ~(CHy)y- NRR or NH—(CHg)n—WRR R
R VN ~m-(CHz)n-N(R”)-(CH2)n ’;
o | (CHYeNH,
', (iii) . —NH— (CHz)f{"‘N -y
(CHy)NH,
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15(b) C1-C28 hydrocarbyl; (c) C1-C25 hydrocarbyl, preferably C1-C25
alkyl, more preferably C1-C10 or C1-C6 alkyl, substltuted by-one or more

02—‘0;’3'—272)06. ) functional groups selected from halogen, nitro, oxo, OR, SR, epoxy, o
T epithio, -CONRR', -COR, COOR, -0503R, -SO3R, - SO2R, -NHSO2R,- - 1L0500802 .

SO2NRR', =N-OR, -(CH2)"-CO-NRR', -0-(CH2)"-OR, -0- 20
(CH2).-0-(CH2)n-R, -0PO3RR’, -P02HR, or -PO3R"R", wherein R and R’
- each independently is H, hydrocarbyl or heterocyclyl and R" is hydrocarbyl
or heterocyclyl; (d) Cl-C2 rocarbyl, preferably C1-C25 alkyl, more
ferably C1- MStltuted by one or more functional
@Ygups selecte fr m osmv ly 25 ghatgadigroups, negatively charged -
groups, basic groups that ar:\wh‘v/érted to positively charged groups
under physiological conditions, or acidic groups that are converted to

negatively charged groups und siological conditions; (e) C1-C25
5 ( ydrocarbyl, preferably C1- czé alkylilmore preferably C1-C10 or C1-C6
.- alkyl, contalnlyg one rgatems and/or one or more carbocyclic
.or heterocy ﬁﬁ%ﬁ;;m\ 1-C2% hydrocarbyl, preferably C1-C25 aIkyI
re preferably C1-C10 or 5 CI-C6 alkyl, containing one or more
‘ﬁ@ﬁiﬁ'}ﬁtoms and/or one or more carbocycllc or heterocyclic moieties and

' 'Xs@@ltgt%q Ryrone or more functional groups as defined in (c) and (d)
“above;” (g) C1-C25 hydrocarbyl substituted by a residue of an amino

Rald, @ééﬁld@adlpndepcndmﬂl}psﬁﬁmr@l,eqrhﬂ?@saccharlde ora

a peptide, a protein,

_ d :
o 10. ] n'P"?!%?6}5%1anf'narl J J]aﬁo)ll%res gznc?Pr%g%&gaccharlde R8 may

a monos

‘. mfurthﬂr;b&gblr PFeneglign @b}gf%}g@ Rlgf¥L2 and R6 each independently

is Y-R8; 12+10 is a metal, ammonium or an-organic cation; 15A- is a
le anion; m is.0 or 1; and pharmaceutically

physiologicall cce L L
- ag%/e!f) c&g ggiﬁ %ﬁkﬁﬁé}jﬁﬁ% ﬂf@l‘é’é}mg tOp@deedﬂ;ateﬂwted from thc -
compbantﬁﬁlheh&fpab fﬁﬁf%@%ﬁ@%@ﬁ@ﬁ'hﬁﬂ%ﬂtﬁﬁ one positively. -~ |
/o

R c%ar ed grou and/or at least one basicgrouprthatis converted to a 20 .
e cﬂiﬁgﬁa Ei@%m‘f@@f’@lwbwwﬂh%ﬂmw?ﬁw@erloc}ﬁlonmwi “(2-
15 N m fole: e ccording to claim 17, wherein:
M reFresents 2H, af%ﬁ\%ﬁi r%%téaiﬁﬁoﬁll? %mm} Co, Sn, Ni,

Ralladimey Minare tmmmmm@mﬁﬁ&ﬁ difinsa | N
Al Gd, Er ngind Cr: %ﬁggﬁg%hlgrm“” (2“ -

' '. N3 - o of Fe Mn
. (t %{(ﬁ #(%5‘ %@”ﬁ ﬁ@ﬁ?@‘%ﬁah‘\immwﬁw isOorsS; -~ -
SRR %lia@hfaCB%ﬂq&l@Hn CH.CH2-, -
S OR'OA, -CHO, -CH=NR ﬂgﬁggg %E?ﬁﬁ%é““ orin-13" (2“= .
RN N dime’f_lﬁér amldc (compound _) : :
_-;§20- - Palladlum 3 ~oxo IS-methoxycarbonylmcthyl Rhodobactenochlonn—lfi (3-:7 |
: N dlmethylammopropyl)amxdc (compeund 26) _
_ Palladlum 3 —oxo—lSwmethoxycarbonylmeﬂlyl Rhodobacterlochlorm 13! -(2- :
[(2-ammoethyl)ammo]ethyl)amlde (compound 27 |
o ' Palladlum 3! -0x0-15- methoxycarbonylmethyl Rhodobacterlochlonnd'j ([2*'. |
‘7 -251 bls(Z—ammoethyl)ammo]ethyl)amlde (compound J
_ Palladium 3! ~oxo-15~mcthoxycarbonylrncthyl—Rhodobacterlochlorm-13 (2* |
morpholmo-N—ethyI)amlde (compound _) | o '.
o Palladxum 3! ~oxo~1S-mcthoxycarbonylmethyl Rhodobactenochiorm-U (2-. '
p1perazmo-N—ethyl)am1de (compound 30) ' ' |
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30 Hal, -CH2-R9, -CH2-NR912.19, -CH2-WR9R'911"9A , -CH2-CH2R9,
-CH2-CH2Hal, - CH2-CH20R9, -CH2-CH2SR9, -CH2-CH2-NR9R'9,

. -CH2-CH2-WR9R'9R"9A , - COCH3, C(CH3)=CR9R19, -C(CH3)=CR9Hal, :
-C(CH3)=NR9, -CH(CH3)=NFR9R'9A , -CH(CH3)-Hal, -CH(CH3)-0R9, - 1L0500602
-CH(CH3)-SR9, -CH(CH3)-NR9R'9, -CH(CH3)- WR9R'9 R"9A , or '

--C-=--CR9; RS, 1(9, R'9 or R"9 each independently is: (@) H; (b)

C1-C25 hydrocarbyl; (c) C1-C25 hydrocarbyl, preferably C1-C25 alkyl,
}
morel)a]e;f&r@ﬁiy @1&1;01(3_&@11»%@@1&5 éﬂM ééi&%%&rermcﬁlonn—ﬂ (2-

n;g:tlonal roups selected from halogen, nitro, oxg, OR,

[Cirsetbalpmmodtbiiaminglotyaors £oSRuEISERR, -SO3R,

_CS(OI%%) ﬁé@fp 2%)0@?%(;)? % %‘?ﬁg}&&%ﬁnﬁgﬁm};&ﬁﬁiobactenochlorm-13 ~(3_

(GO PR IT OO IPHPIEOINRmMPARIIZIZ)-OR,
-0-(CH2)-0-(CH2)"-R, -PRR’, - 15 OPO3RR’, -P02HR or -PO3RIU, Whereln

nis an R and R" each.indepepdently is H,
e B e R S R ARRS et thekherein R, and
" Rg atorbathvilnickatiney-2TEIRItaChasLioNH ected e pRESS: E%E%ﬂsrﬂnp%of -
tlonali(ﬁ%I @#@SS or more heteroatongﬁﬁzﬁlected from O, S or
- d opfi z tlﬂftea‘]ﬁ NRatom by-alkyl s
: gﬁ))lonaum gb@it}g @xyl or amino; (d) Ci-C25
“hydrocarbyl, preferably CI-C25 al ﬁy"l more ‘preferably Cr-Cal or C1-C6 .
- alkyl, substituted by one or m(fﬁ&lﬁ)pbl}mal groups selected from the . -
10 p consi ly charged group selected from COO, COS :
10 ) E(‘F?u?, OSO??HEé’g_gﬁq{n - PO2H and -PO3R ; a positively charged
group selected from 13(RR (Q;H%.ﬂBBR) 250 -4(RR’), -S4 (RR)), .
-Se4-(R11?), -Te 4(RR’), -Shi(RR'R"), -Bi 4(RR'R"), (N N(RR) '
>C=1\1-4(RR'), -N4-(RIVR"), -(R)N-\14 (RR'R"), - - ‘ .
-(R)IN-C(=NR)-1\1+12R'R", - S021\14(RR'R"), -C(---NR)- 1\14(R1VR ) and
a N-hetcroaromatic catlon éelected from.pyrazolium, imidazoliurn, -
o @¥hzolicm NEtaEeHawpy diniurnXquinaimium, isoquinolinium,
15 - pyrimidinium, 1,2,4-triazinid¥e¥ 3;5-triaziniurn or purinium, wherein R R
- - and R" each 30 independently is H,  hydrocarbyl, preferably C1-C25 alkyl
more preferably C1-C10 or C1: yl, or heterocyclyl, or two of R, R"
(9 d R" together with the N ato: lich they are attached forma3-7- = '
_ embered _rgt(_e%rsmg\ Henally€ontaining one or more heteroatoms.
~ selected fro Slo h{anﬂ optloﬁ’ally further substituted atthe 5 - -
‘Pf?b itignal N atom; -~ (e) C1-C25 hydrocarbyl preferably C1-C25 aIkyI
S ?5 erferably C1- ClO or C1-C6 alkyl; containing one or more ~ °
- 200 j)@p‘;tegpgqmmd/or one or-more carbocyclic or-heterocyclic m0|et|es .
.. .Cl1C35 hydrocarbyl preferably C1-C25 alkyl, more preferably C1-C10 or
' Rlétém%lkyﬂai’omdﬁp@dﬂam mbf&)hﬂ@l@@wmand/or one or more

r lic or heter moi nd substltuted by one or more -
fcll?n%?gﬁgﬁ%roupsnég Eéf#\ %ﬁﬁ%& , (g) C1-C25
'Mmﬂ&gep@&naplyo@ 5}%5‘@&3{5, m%e3preferably C1-C10 or C1-C6 -

- alkyl, substituted by a reS|due of an amino acid, a peptide, a.protein, a 15

. MQnQsa cha ligpsaccharide, or a polysaccharide;or - . (h)a. R
38, re%‘d%e o eBéf%P Fhprbge a?ﬁﬁ%ﬂﬁl& ﬁoﬁbsm:&ﬁansiﬁﬁated from the .

o5 7'comp©ilgﬂ$ﬁhei’éﬂﬁ§eﬁgﬁzﬁ@{¥%§ﬁﬁéﬂﬂﬁs T %0054 R \
' ' 3! ~oxo—1S—methoxycarbonylmethyl Rhodobacterwchlorm 13! 173 d1(2—

. Aammoethyl)amme (compoundJ

.02-03-2006

7 3 0x6-15- methoxycarbonylmethyl Rhodobactermchlorm 13" 17"~d1(2 N3 |
trlmethylammomumethyl)ame: dlcltrate salt (compound __) ‘
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pharmaceutically acceptable salts and optical isomers thereof, 20provided
that the bacteriochlorophyll derivative of formula 1l has at least one '
_positively charged group and/or at least one basic group that is converted
- to a positively charged group under physiological conditions,  19.A
bacteriochlorophyll derivative according to claim 18, wherein M is 2H. 25
20. A bacteriochlorophyll derivative according to claim 18, wherein M is
Pd. 21.A bacteriochlorophyll derivative according to any one of claims
17-EibmnmﬂénmgthbmmmﬁwyRM@@lﬁhﬁf&Q@c}K&&l-13-',173_di(3-r .
B .baéterioﬁéloro hyll derivative accordingto claim 21, wherein said at least = =~
AR BB %%i?@@&%ﬁ a cation derived from a N-containing - _—
arake ioc) ik erivatiy : claim 221 rai .
- SaidnCaii?g);'lge;iJ!%%{g?%%N'—containin&%ﬁup is gl%?:&%ﬁfm ﬁ(%@‘,&“‘
o trimeghylammagmpmmDrnrte) disgeate salRRYmEuRNTWIKR'R" and
- -(RIN-C(=NR)- ‘R" group, wherei R;and R".each independently .
S _islﬁ,‘ hy r&%%@%%?e e?gﬁ%@fﬁ%%?kgﬁ%&aﬁéw -E?l(?%?‘gl(&'
_amir@h6/ Bdayli de fesaipoyeid 89r two of R, R' and R" together with the N
~at to-wrligh trﬁ%are a@t%ghed form a 3-7 membered saturated ring,. -
~ optiordif§contdf F@@M@@Q@!@GMQW S ordi(6-N>-
t_ri;h@tﬁ?&?ﬂ&ﬂﬁl%%ﬁ@?ﬂé?&f&b‘t@ﬁ&}&&%‘i’g&%ﬁg&ﬂﬁg” 24 A B
. bacteriochlorophyll derivative according to claim 23, whefein said cationis =
. anflindivop draxpolip-roether yrdthoaylydetivpiRhotiebaotatiechlorin 13',17%-

4~ hacter hyll molecule. A bacteriochlorophyll derivative -

40_ 7d1(2 accorgﬁ%}g@%%féé ,Ovl\ﬂ’}je?lel?nija@ cation is an 15-ammonium group of - o

' the tdtadilan\(R&-), vhebioxgasitd iR md-R HogepsadenibhibHn 131 175
rocarbyl, preferably C1-C25 all%/l, more preferably C1-C10 or C1-C6 ,

_di(2"§?§g)i€15?ff$ RO st fihophunsali iromomabhlibrm
- a pAimembered Satufﬂt-‘%%—rpj-Qﬁgmlﬁl%%%ﬂ?iﬂgeﬁ{%gl%%%%%%r}iochlofih~- |
N atom. 2026. A . . B

92-03-_2096 IL0500602

| o ; -apd 953-“0"53"3/. further substituted at the additiona .

L B aditbdUdopsthdiamamceivetahyibgoidkiiaesiaehetifceaith@ind 33)
: o m d saturated gng. s selected.from azjridine, pyrrglidine, piperidine,.
S omorpro e E P S NI Pe bRt ahlorn-

13, Ifhedif8tiamaidpaipyl faynede Choatipdwpi@xlly substituted by halo, -
‘ hégir%or amino 27,A bacterjochlorophyll derivative a(:co.r’ding toclam- . .
22, e R said c;atio?ﬂ?’é%’ éﬁ&ﬁ’é”ﬁ@?@ﬂf&?@ﬂﬁh&%&hﬁ phacteriochlorin-
13", 1 0dniR{niaconsLal %M@@mﬁeq&p@awwsatOmS--'ZS-A I

_ ' -bacteriochlorophyll der'\vative according To claim 27, wherein said cation is -

. pEaldediatiom pyrazdlemeitidmeshoxy cocmtyimethigRiundobacteriochlorin-

T a0 131 1 PYrdipiuge_guinginivm, isoguinolinium, pyrimidinium, 1.3,5-triaziniumor - - -
0 I A S, RO i
IR Wﬁai@dm atblea;t)ﬁ@ﬁ&@%%%%%%pgwmmmm o
S qa1yS€lected fsom -O(RRY; -S1 (RR)), - 10 Se(RR)), -Te(RR), - RY, .

o BUTTEN Do nep R A ROR S R each
- inegneagdently is H, hydiigearpylineferabl rhitA ORGSR horin.
-y . G1-C10 or C1-C6 alkyl, or hgteroCycIyI@%&é@ggﬁ%L Qro%%%?&%%&hlorm
- 130 et ceminagthyhamnine Jothydlamitle twompoantdidB)y at leastone -

o e e ot AR SRR oo

13,1 ’Zﬂa.:iih(%[-@hbl’éhﬁéaiglah@aﬁéﬂﬁ&)bﬁﬁiﬁcgmhplyh%ﬁ%%ﬁ%ﬁgx%@g)

- pgsifjvely charged groyp under physiological conditionsis -NRR', -~ .
BN, i krere, R BERRIR AR AT bpdabaeriochiorn.

13‘,1ﬁ#@r@m@@ﬁﬁoﬁhﬁ&%ﬁj‘dﬁ%@%@%ﬂ%ﬁﬁ&*@', | | |
- Palladium o 3j{-oxofl5~mcth_oxycarbonylmethyl—_—thdbbaCteribchlo"rin—"

o ';- 30 ‘--'131,i73—di(Q—piperaZino-N-cthyi)amide ((_:ornpoﬁnd_ 41y
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- 20 hydrocarbyl, preferably C1-C25 alkyl, more preferably C1-C10 or
C1-C6 alkyl, or heterocyclyl, or two of R, R' and R" together with the N
.~ atom form a 3-7 membered saturated ring, optionally containing an 0, S or "
02'0.3“2096 N atom and optionally further substituted at the additional N atom, or the 1LO500602 -
basic group is a N-containing heteroaromatic radical. 25 32. A _
bacteriochlorophyll derivative according to claim 31, wherein said 3-7
membered saturated ring is selected from aziridine, 02-03-2006

ILG2PR8RGRyrrolidine ipgriding. n%ﬁ{BQ?@&?b&W? ﬂ%{)@ég?l#%flochlorm_

|Qera2|ne optionally substituted at the additional’N ato

13! Lg’bndmdﬁy[éa?@mu;enmﬁawmm}m%ﬂ)amm (anmmdrfd éﬁmtalmr(]jg : .
e ic radical,is pyra idazo ri
quﬁ%ﬁgﬁwfsﬁoqumolmy# F§/¥Iml§ %rlf{g% Pﬁaz#u a@%‘?ﬁl% %‘f ypchlorm- '
13 H?ﬁi@blhrx(@hﬂnnby&ﬂk@é}mtue]@@gdb@ﬁﬁd@ (&atlﬂipb&n\d in: Mis. |

}—%%]Sg R'2is ORB wherein Rs is-C1-C6 alkyl, referabgdjmethyl R4iS
C WER| is OH, N%?z*b grethesxsatheny pdgbaeseriochlorin-

}3 1%3%@29[@ ﬁ%g&ﬁ%&ﬁ@kﬁﬁ%@&é @g[ﬁr?g{l%gd 6 alkyl; and R'9

is C1-C25 hydrocarbyl substituted by at least one positively charged group L
_aridadladivanst one ba§|c@(@tﬁﬂmtbmﬁmhedymﬂqﬁ{ﬁhbddm@edmchlonn- ‘

- er 15 S|olo nditi 34.A bagteriochlorophyll -

- 13 Iﬁlvg\ﬁagéo}tg galmiggal\méorﬁr?w%lpﬁ ‘R'9 is C1-C25 aIkyI

.. " preferably C1-C10, more preferably C1-C6 alkyl, substituted by at least” . c
39. oneb@smmbha@dm}@mmmmmmmk@ teadhons3Basic3g[oMperein R, is _

 4n A rr by a group, wherein R and R o
B 10 NH C\ﬁ(?h%ﬁﬁ@ﬁ% Hllg'rf-ﬁ&l %ﬁdé ﬁlkﬁﬁ&?}a@rgﬂl?sﬁﬁ}?é%egy%‘he group
R consmﬁhgtelfbcyclyl such as pyridyl, or R-and R’ together with the N atom form

a 6-membered ring Thither containing an 0, S or N atom, and R" is H or
.(‘bl CG*B{@T @é{k)ré{?eﬂo@lﬁlo 9@%@ \}éRaé%or:dlng toclaim33or . -

o 4, W W@up selected from the group
i hﬁ‘ﬁut
: ( l;,§on5|st|ng of: 2 6 N-11- fLZ)ZNRR or’(ii) _ B

_ _ -NH-(CH2)-N(R")-(CH2)"-NRE&H foN B - NH2
15 -(n) ---NH‘““(Cﬂz)r—N HE
- - (CHpyNH,

@ —NH—~CHy,—N x 3 and
NH= ﬁ\
i wherem '

.25 . XisO,SorNR;
| R, R’ énd R’ each mdependently is H or C,-Cé alkyi,‘ |
" nisan mteger from 1 to 10, preferably 2 to 6; and |

' ':.-_"m is an integer from 1 to 6, preferabiy 1 to 3.
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. -NH- (C112)1-41 (CH2)"-N112 135 02-03-2006 1L0500602. wherein X
is0,SorNR; R, R'and R" each independently is H or CI-C6 alky!;
10n is an integer from 1 to 10, preferably 2 to 6; and m is an integer from 1.

- to 6, preferably 1 to 3. 36.A bacteriochlorophyll derivative according to
claim 35, selected from the compounds herein designated compounds-n '
and 24-32: Palladium
31-oxo-15-methoxycarbonylmethyl- Rhodobacterlochlorln | 31-(2- 15 )

40. N3Aribwiieyiechioeopliytinyéravative abloidingatiocdaine Bl Selected from the
Palladium 31-0x0-15-methoxycarbon Ime}n%\él Rhodobacterlochlorl :

compBopROp Ry e RS FRIMY te@aﬁi{c%ﬂﬁﬁlﬂ

24P a11aBRIAAIEM 5% 0- 1 S-methoxycarbonyimethyl-Rhodobact hlorin-13'-(7.
31-ox0-15- methoxycarbonyllneth)% Rhodojinacten}t{.)chIoﬁn013ac (ﬂzr-I ochlorin 13'-(2- '

- ammgthﬂhomylam%oémpﬁniwrd@qwmppmﬁoﬂmwﬁﬁw@@m 48) -
7-5 . z[péjr% é{% Inféle)tlj"li))gggar %r}}/’h eth Icgr%%dogactﬁ{lchgnn h%tgrlo chiorin-1 3 _(2_'

02-03-2006  1L0500602

minopropylami ompou
N- d&h@ﬁq&&m@c@mmﬁmw&mlsaﬁagiab@gwmwlgaﬁxﬂcﬁe(compound 50)
SR sl PR TSR R e 13-
. [(E-MQWG%WMWSmXRQJWQiQWQ%ropyI)armdc (compound
10 Palladlum 3! ~ox0-15- mcthoxycarbonylmethyI—Rhodobacteriochlorin 13 (2- A.

_ N—(2’—pyrldyl)ammoethyl)amlde—173 -(2,3- dlhydroxypropyl)amldc (compound 57) o
_‘ Palladlum 3‘—oxo-15~mcthoxycarbonylmethyl Rhodobactcnochlorm—l ~([2-i o
bls(2 azmnoethyl)ammc]ethyl)amldc—173 (2 3- dlhydroxypropyi)amldc (compound .
o 15 -_'_ Q Pailadium 3! —oxo—lS methoxycarbonylmcthyl-Rhodobacteriochlonn-13 (3-‘
; .ammopropyl)am1dc-173-(2 3- d:hydroxypmpyl)amlde (compound 60)
) Paliadlum 3! -oxo-l5~methoxycarbonylmethyl-Rhodobactcrlochlonn 13 -(4- |
i 'ammobutyl)am1dc~173—(2 3- dlhydroxypropyl) amide (compound 6_1) | .
e - Palladlum 3L oxo-lS methoxycarbonylmcthyl—-RhodobactcrlochIorm-13 (2- | o |
207 N -dlethylammoethyl)amlde-l73 (2 3- -dihydroxy: propyl)am1de (compound 62) :
| Palladmm 3 -oxo-lS methoxycarbonylmethyl Rhodobactcr;ochlonn—B (2?._ o
: N~ethy1am1noethy1)am1de-l7 -2, 3-dihydroxy propyl)amlde (compound __) _
‘ Palladium 3! -0X0- 15-meth0xycarbonylmcthyl Rhodcbactenochlorm-B -3 = -'
S ,‘N—mcthylammopropyl)am:dc-173 @ 3-dlhydroxypropyl)am1de (compound 64) . o
25 Palladlum 3’—oxo~15—methoxycarbonylmcthyI—Rhodobactenochlorm-13 -(3-'.
AN—(2 *pyridyl)ammOpropyl)amldc-1'73-(2 3- dlhydroxypropyl)amldc (compound 71)
‘ Paliadlum 3! ~oxo-15 mcthoxycarbonylmethyl-Rhodobactcnochlorm—13 -(4—. |
| N-(?. ~pyr1dy1)ammobutyl)am1de—173 (2,3- dlhydroxyprOpyl)am1de (cornpound 72)
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Palladium 31-oxo -15-methoxycarbonylmethyl-Rhodob acterioch lori n-13
-(2- inorpholino-N-ethypamide (compound 22) Palladium
o 31-oxo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-(2- S
02-03-2006 piperazino-N-ethyoarnide (compound 30) = Palladium : 1L0500602
- 31-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-0- T C
[(2-N2-diethylaminoethyl)amino]ethypamide (compound 31) Palladiumi3
(3 [(3-aminopropyl)amino]propyl)amide (compound 32) 37 A

bacje 0 ordin lalm 33 he and “
4L Rﬁlg‘rg%gt%g %sarﬁgﬁ g%%%ﬂ’g se%%c ﬁe "roty Egef*sﬁléfhegr%}f] Reis—
- NH/{CHYHCIROBNEB QH- Mhid(GH2)8- N 3RRIRY S(u) group selected from the group

-Nll(C 12)n-N(R")-(C1-12)-NRR'; (C112)11-N}2 10(jii)-NH- (CHOR----N -
CONFEHBE KiH2 (iv) -NH-(CH2L--NX %Th (v) NH m H wheréin 20X is 0, S or

(R R-R1E @WMGB?WI@HJ)W}@W' nis an integer

from 1 to 10 prefe rably 2 to 6 and mis an integer from 1 to 6, preferably
R

N .

(1110 3.-98H- EﬁHeh ﬁccordlng to claim 37, selected
fi- -om the ( CHZ)n"NHzl :
@ —N— N
o (CHZ},,-NHZ
10 R
: (W) NH——(CHZ),I
215 . whereln o D - I . L 3
~ Xis 0,8 orNR; |

R, R’and R each mdependently is H.or C; Cs alkyl;
S n is an mteger from 1to 10 preferab[y 2to 6; and

“mis an integer from'1 to 6, preferably 1- to 3.

20 A2, A bactenochlorophyll denvative accordmg to claim 41, selected from the
. , :compounds herein chIgnated compournids 46, 49, 51 51 54, 56 58,73 and 74:
' Palladlum 3luoxo—lS-methoxycarbonylmethyl Rhodobactenochiorm-lB' ‘
2, 3—d1hydr0xypropyl)amtdc—17 ~(2~trunethylammomumethyl)amlde (com_po.und
25 Palladiuni o 3 -0x0-15- methoxycarbonyimethyl Rhoaobactenochlorm~l3' |
' (2,3- d1hydroxypropyi)anude-i7 (2-am1noethyi) amide (compound 47
' Palladlum 3l—oxo—15 n:m:thoxycarbc::nylm(ﬁ:thyl%lh{)dnbactenochlorm~13l |
' (2 3- d1hydro:»(ypropyl)armde—173-(2-N2 dlmethyi ammoethyi)amde (compound ___)
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25 compounds herein designated compounds 4-11 and 33-45:
31-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131,173-di(2-
aminoethypamide (compound_4)

31-ox0-15-methoxycarbonylmethyl -Rhodobacteriochl orin-131,173-d i(2
-N3- trimethylammoniumethypamide dicitrate salt (compound S)

31 RalirdBmethoRyezxb-ddyhmthyyRibodobacthidcRiurivbadtariaetiicin- 13-
! pviale o ’ '
2.3 R e ol -ameims vl il amisd fsqgpound

51) - trimethylammoniumpropyl)amide dicitrate salt (compound 1)

5.31-0x0:15-methgxycarbonylmethyl-Rhodobacteriochl07in-131 173-di(6- )
arfiAbRENMamidd (espsumeoxycarbonylmethyl-Rhodobacteriochlorin-13"-

-15: 0 thy- eri [ . .
e e nolstyy Damide
(conRalladius231-oxo-15-methoxycarbonylrnethyl-Rhodobacterioehlorin

131,173-.10 di(2-gfninoethypamide (compound 10) Palladium 31-oxo- . .
15£’rﬁjlgﬁ‘?6‘>i§)%arb y yl- 81538?&]"1BEﬁlﬂb?‘%ﬁrmbacwmcmom“131“
(2,3@{1%%%%%;?%&3&!9@@881W%@M@éfﬁ@@lﬂi@h@%%@ﬁﬁiﬂéﬁ%ﬁﬁ&%m@

Pal 1-oxo-15-methoxycarbonylmethyl-Rhodobacterioch n- 13

17Badl@lingrtriméthygramtbansthasyDabidy binatbid iR ball gbentptiontilasin-13 -
y » Palladium31-oxas15-methaxycarb onylmethyl-RhodobacterM chlorin-
R R AR s DAl (Cofisollia 50

Pallaiidnah-oxo3lSoxethoxyratardabinyinhergbReieaebAeerochlorin-131-

_ 131,17 -di(4-ammobutyl)amide (compound 1S . _ . __
(2:3-ﬁﬁl&éﬁem%éé)ﬁwﬁétﬂg’gxﬁaﬁ&%nﬂwmwﬁW%nn- (compound

56) 131,17_3-di(2-N2-dimethy laminoethyDamide (compound 3_6) _

Palladium31-o0xo-15-methoxycarbonylmethyl-Rhodobacteriochlorin-

130l teelicti- N 2-3 reattwl Srmivesh ropydabids loothgbiRtsbd@dpacteriochlotin-13 -
(2,3-Ghy GO propsDaniae | P B A b chy Ao ey it
(compound 58)

Paliadium  3'-oxo-15-methoxycarbenylmethyl-Rhodobacteriochlorin-13'-
(2,3-dihydroxypropyl)amide-17°~(3-N-(2’-pyridyl) aminopropyl)amide (compound
73)

Palladium  3'-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13'-
(2,3-dihydroxypropyl)amide-17°-(4-N-(2°-pyridyl) aminobutyl)amide (compound

74).

43. A bacteriochlorophyll derivative according to claim 18, wherein:

M is 2H or Pd;
R’, is —ORg wherein Ry is C-Cg alkyl, preferably methyl;
R, is -COCH3;
Rs is ~NH-CH,-CH,-NRR’; and
R 1s selected from

- NH-(CH,),-OH;

— NH-CH(OH)-CH3;
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-02-03-2006

¥

15

131,173-di -(2-g2-aminoethyDamino] ethyDamide (compound 38)
25Palladium31-o0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin- _
131,173-di-(2-[(2-N2-diethylaminoethyl)aminojethyl) amide (compound 39) :
Palladium31-oxo-15-methoxycarbonylmethyl-Rhodobacterioch orin- 1LO500602
131,173-di(2-morpholino-N-ethyDamide (compound 40) ' .
Palladium31-oxo-15-methoxycarbonylmethyl- Rhodobacterlochlorln-
131,173-di(2-piperazino-N-ethyparnide (compound 41) _
Palladium3Inpoe LI eIy g;rg nyjmqetgg&RhodobactenochIorln-
131,173-di-(3-[(3- amlnopropypamlno]propyl)amlde (compound 42) .
Palladlum3’lgé§€60§5 ﬂﬁ@!ﬁ@xyearbonylmethyl R1&odobacteriochlorin- -

kR g nd 43)
Palladlufrg?,gll%gt}?l%gm ?ﬁ{% %ﬂé}?gﬁi ﬁ%ﬁ%&é%aﬁﬁygchlorm- _
ap’ll wig-2i2-B-(2' pyrldyl)ammoethyDarnlde (compound LI) Paltadium3 | .
-0Xx0- | 5-methoxycarbonylnaethyl- Rhodobacterlochlorln- -

e T R S T

comﬁﬁdﬁds@iﬁ?e(iﬁj@dﬂgﬁt&mdrﬁpddrﬁl§ﬁﬂﬁl Fhﬁd;mup selected from the
(ﬁﬁl ’DSIS'[I of: (|) 1114 CH2)"-NRR' or -NH-(CH21,-N4RRT, ; (||)

BTN (R T 7R XYearbonylrmathybifiedeharisriochlorin-13'-2-
'N@-éﬂ%{étﬁﬂxiéﬁllnoethyl)am1de~17 -(2-hydroxy ethyl)amide (compound 65) _

Palladium 3'-0x0-15- methoxycarbonylmethyl»Rhodobactenochior1n~13 -(2- .
NZ- dlmethylam1noethyl)am1de~17 (3-hydr0xy propyl)armde {compound _)
~ Palladium 3'0x0-15- methoxycarbonylmethyl Rhcdobactenochlorm—lB (2—;
N? dimethylammoethyl)amlde-17 (Z-hydroxy propyl)a:mde (compound ____) |
7 Paliadlum 3! -oxo—IS methoxycarbonylmethyl Rhodobactcnochlor1n~l3 (2—- : "
_N dlme:thylaminoethyl)amlc;if:—173 ((R)- 2- hydroxypropyl)amlde (compound 68) .
Palladium  3'-ox0-15- methoxycarbony]methyi Rhodobacterlochlorm 13! (2~
_,_N -dlmethylarmnoethyl)amlde—173 ((S) Z-hydroxypropyl)amlde (compound 69)
7 Palladium- 3! -0x0-15- methoxycarbonylmethyl-Rhodobacterlochlonn—13 (2~'
_' Nr-d1methylammoethyl)am1de—173 <(2- (2—hydroxyethylam1n0)ethyl)amlde '
~(compound 70) : T .
Palladium " 3 -0x0—15 methoxycarbonylmethyl Rhodobactenochlorm-lB -(2-
N —dlmethylammocthyi)am1de-—1'73 (glycosyl) am1de (compound 75). - '

45, A bacteriochiorophyll dcrlvanve of formula I accordmg to claim 18,

' 'wherem Mis Pd, R’; i is -ORg Wherem Rs is Ci-Cs atkyl, preferably methyl R4 is -

25

COCHj;, and. RI and/or R6 are —NRgoR’g, wherem Ry is H and Rg is C1~C25 -

" hydrocarbyl, preferably Ci-Cys - alkyl, more preferably C- Cm or C, Ce. alkyi'

' .substxtuted by a guanldmo or guamdmlum group
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NH-(CH--N/ X 3 and \ wherein 25Xis 0, S or NR; R, R' and R" each
independently is 11 or C1-C6 alkyl; n is an integer from 1 to 10, preferably
2 to 6; and m is an integer from 1 to 6, preferably 1 to 3.
02-03-20061L0500602 40.A bacteriochlorophyll derivative according to
claim 39, selected from the compounds herein 'designated compounds 48,
46. ShBcnscBoplitihddrivatballadiamding to claim 45, wherein R, and R are a

SO A e g DSBS Lol AN R0 A

wheRaaRIUR C,-C; alkyl, more preferably, methyl, n is an integer from 1 to 10,
31-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-(2-

prefrpahiindetAyea Bty DS ARDIS- (2, 3-dihydroxypropyl)amide
(compound 1(1) Palladium

47. B bR NS IOPHARRIN ARG W@H%@W'@é@&ég from the herein

[(2- amlnoethypamanJethyI)amlde 173-(2,3-dihydroxypropyl)amide(compo
desigmetegmyoropalindiubd 3ndlda:

?Sylﬁn%ﬁ?l‘ﬁxﬁ% "é%o’gﬁg’%%o?? Cte” x%y&%g%%gcg§g%%gm 131,17

di22Hanididabaeiiamide (comipound 14)
31-0x0-15- metpoxycarbonylmethyl -Rhodobacteriochlorin-131-([2-

bisk2lainge thynaenhSremhercrhomymethoiyRhodhapisstoehderin 13',17°-
dl(zjﬁiﬂ?% tL%%glcﬁe%%%m%n&ﬁsl %mg bactefrrUghlorln 131-(3-

amlnopropyl)amlde 173-{2,3-dihydroxypropyl)amide (compound 60)
48. Aohpstitechlprophyll derivative of formula 11 according to ¢laim 18, wherein M

e R R SIS Bt o cocn.

and Rallagidiar Ry are —NRyR’, wherem Ry is H and R’y is C;-C,s hydrocarbyl,
31-0x0-15- methoxycarbonylmethyl -Rhodobacteriochlorin-131-(2- 20

prefgypblyefayibmsiridkidy RATR QXcisiobly. dingtnexgplonmantiod. (suhisiuiad by a
sulfcﬁﬁ?n%aéﬁ?u m3 |

-0x0-1 thoxycarbonylmethyl-Rhodobacteriochlorin-131-(2-
49. A bacteriochlorophyll derivative according to claim 48, wherein R; and R, each
independently is a group of the formula -NH-(CH,),-S*(R), A’, more preferably, —
NH-(CH,),~-S(CHs), A", wherein n is an integer from 1 to 10, preferably 2, 3 or 6,

and A 1s an anion.

50.A bactetiochlofophyll derivative according to claim 49, represented by the
herein designated compound 15:

Palladium 3'-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13'-(2~
S*-dimethylsulfoniumethyl)amide citrate salt (compound 15).

51.A bacteriochlofophyll derivative of formula Il according to claim 18, wherein M
is H or Pd, R’ is —OR; wherein Ry is Cy-Cy alkyl, preferably methyl, R, is -COCH;,
and R; and/or Rg are —-NRyR’y, wherein Rois H and R’g is C;-Csys
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N-ethylaminoethyDamide-173-(2,3 -dihydroxy propyl)amide (compound
63) Palladium
31-oxo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-(3-
N-methylaminopropyl)amide-173-(2,3-dihydroxypropyl)amide (compound
64) 25Palladium 31-oxo-
hydﬂ[&-mbmp)glﬁdnmh&s}m@ﬁhﬂsl? hHde atters qbliefﬁ] ablBjk - (G 1"1’&2 'or Ci-Cqg allql,

-pyrid [ ide-173-(2,3 -dihyd l)amid d
sub -é{%@él%ﬂmlrﬁfggp%%%@r Ie)hosplgon?iuml g)}ogﬁypropy Jamide (compoun

31-oxo0-15-methoxycarbonylinethyl-Rhodobacteriochlorin-131-(4- N-(2'
52. Appecidtasalitoboinamidenhtis< 2 dilyagony ptop PImige desmpyuat Ry each
. . 72). 02-03-2006IL0500602 41.A bacteriochlorophyll 'derivative according
indepeadenttysis prapnerbithREqEudy-A{b-Eitoh (o sorre rgaterably, NH-
S1§rou : oup cansisti R+
R AR 0 AN ORI, (RS (CHo:
A, whigterfChl BiiaaN @epR)-Nited 20 tDHQCH2y0erhbly ahd3 NHEN andH A is a

counteranion.

53. A bacteriochlorophyll derivative according to claim 52, selected from the herein
designated compounds 17 and 18:
3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13,17-di(2-P*-
trimethylphosphoniumethyl)amide dicitrate salt (compound 17)
3L0x0-1 5-methoxycarbonylmethyl-Rhodobacteriochlorin-13',17°-di(2-
dimethylphosphinoethyl)amide (compound 18).

54. A bacteriochlorophyll derivative of formula I according to claim 18, wherein M
is H or Pd, R’; is =ORy wherein Ry is C;-C; alkyl, preferably methyl, Ry is -COCHs,
and R, and/or R are ~NRyR’,, wherein Ry is H and R’y is C;-Cys hydrocarbyl,
preferably C,-C,s alkyl, more preferably C,-C;y or C-Cg alkyl, substituted by an

arsino or arsonium group.

55. A bacteriochlorophyll derivative according to claim 54, wherein R; and R4 each
independently is a group of the formula —NH-(CH,),-As(R);, more preferably, —
NH-(CH,),-As(CH3),, or NH-(CH,),-As'(R); A", more preferably, -NH-(CH,),-
As(CH;); A", wherein n is an integer from 1 to 10, preferably 2, 3 or 6, and A" is a

counteranion,

56. A bacteriochlorophyll derivative according to claim 55, represented by the

herein designated compound 19:
31.0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13',17°-di(2-As’-

trimethylarsoniumethyl)amide dicitrate salt (compound 19).
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15wherein X is 0, S or NR; R, R' and R" each independently is H or C1-C6

alkyl; n is an integer from 1 to 10, preferably 2 to 6; and m is an integer

from 1 to 6, preferably 1-to 3. 20 42.A bacteriochlorophyll derivative

according to claim 41, selected from the compounds herein designated

compounds 46, 47 49 51-54 56, 58, 73 and 74: _
63. fdiedarmshlorephsihdahiyriivar bonghdiag b Rirdobdcealoctddrfnond the herein
desi%)%gp%g%%%g%ﬁg)ﬁ%%%ﬁ-(2-tr|methylammonlumethyDamlde

25RAladimerBitexardninaibiiame)ylpatutdbedabasienrehiarRibil-

- (_2,3-dihy_droxyirggparni_de-173-(2-amir]oet?:ﬁ;) amide (compound 4%)
bactosipshiann 13y FikdtHimarammesinnsihzDapide fsampennd

Eig)%’n%'fow%ﬁ Iyp_{D_[eﬁng- E@ﬂﬁ At %’Q’lﬂ‘ﬁ%ﬁﬁwg—% -Sgygﬁbonyhneithyl-
RhoBabadiari@hioms 15 hkthalig? srtiorginpktng ool iorde (roafiound 23).

(2,3-dihydroxypropypamide-173-(24(2-aminoethyl) amino]ethyl)amide

mpound 51 . . .
4. (S RIS ool derivative aocordion (o caim |, of the formula
(2,3-dihydroxypropyl)amide-173-(2-[(2-N2-diethyl aminoethypamino]
65. Athybemisdh{omphylindefiptive according to claim 1 of the formula III.
Palladiumoxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-

66. éé?é&@ﬁ%&%&?é%ﬁ%ﬁ R e GRS Yo R SO TR Setected
from -O'(RR’), ~S"(RR’), -Se"(RR"), -Te'(RR"), -As (RR’R”), -Sb*(RR’R"’), or -
Bi"(RR’R’"), wherein R, R’ and R each independently is H, hydrocarbyl,
preferably C;-Cys alkyl, more preferably C;-Cy or Cy-Cq alkyl, or heterocyclyl, or
the onium group is -N'(RR’R’”), wherein two of R, R’ and R’ together with the N
atom to which they are attached form a 3-7 membered saturated ring, optionally
containing onée or more heteroatoms selected from O, S or N, and optionally further

substituted at the additional N atom.

67. A bacteriochlorophyll derivative according to claim 66, wherein said 3-7
membered saturated ring is selected from aziridine, pyrrolidine, piperidine,
morpholine, thiomorpholine, azepine or piperazine optionally substituted at the

additional N atom by C,-C;s alkyl optionally substituted by halo, hydroxyl or amino.
3

68.A pharmaceutical composition comprising a bacteriochlorophyll derivative

according to any one of claims 1 to 67, and a pharmaceutically acceptable carrier.

69. A pharmaceutical composition comprising a bacteriochlorophyll derivative of
the formula 1, IT or II according to any one of claims 1 to 16, and a pharmaceutically

acceptable carrier.
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Palladium31-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-
10 (2,3-dihydroxypropyl)arnide-173-(2-piperazino-N-ethyl)amide
(compound 54)  Palladium
31-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131- (2,3

-dihydroxypropyflamide- 17342 -N-(2 '-pyridyl)aminoethypamide
57. febagetinatdeyophyll derivative of formula II accordmg to claim 18, wherein M

i« zﬁlladt%w?& oxo-1espetnoxycarionyimathyl-Ripdpbacteriogloind3l- ¢, is —

C(CRF-aysiraxvpropiadnid el Gac([NRs(R 2g)indethoiRaRTinD thyididend R
(compound 58)

each dencRienBYds Snfetn sk amsshyleialtrrblydorice alerl oIz preferably
C;-6,HHOYHONRIPPYIBINRd ARy (Ge e et BYE I A ERPse¥pamide

compound6
20Pal|ad|um31 -0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131

58. A (baanigehbanpll) slertatve- (@W(Q%rf@l)cmoﬁﬁtyp@n@mfl Ry is -

Cﬁgg:em@xqmz Plgafé?é ?gloro%&dh m Olr;?etl(lljdc }? ¥ 2:1LI§13 'integer

fronprfeterablypmﬁ‘ﬁﬂablﬁms% -6 °H3; R6 is -NH-CH2- CH2 NRR, and Rl is
selected from - NH- (CH2) -OH; 30- NH-CH(OH)-CH3; -

H-(CHZ2), -QH; and lamino; wherein,R an
9. A R O e SIS i 33, pelocted trors (he herein
demgﬁg@ﬂqﬁﬁﬁj@@ﬁaﬂ ggrivatiyg :according to claim 43, selected from the
compounds herein designated compounds 65-70, and 75:
3" ~(aminoethylimin (); 15—meﬂloxycarbonylmethy1 Rhodobacteriochlorin-
13',17%-di(2-aminoethylamide (compound 20)
Palladium 3'-(aminoethylimino)- 1 5-methoxycarbonylmethyl-Rhodobacterio-

chlorin 13',17°-di(2-aminoethyl)amide (compound 21).

60. A bacteriochlorophyll derivative of formula IT according to claim 18, wherein M
18 ZH or Pd, R’; is —ORg wherein Ry 1s Cy-Cs alkyl, preferably methyl, Ry is —
C(CH;3)=NRy, R; and/or R¢ are -NR’4R”’y, wherein R’y is H and Ry and R’y each
independently is C;-C,s hydrocarbyl, preferably Ci-Cys alkyl, more preferably C,-
Co or Ci-Cgalkyl, substituted by at least one positively charged group.

61. A bacteriochlorophyll derivative according to claim 60, wherein said positively
charged group is an ammonium end group of the formula ~-N"(RR’R’’) A", wherein -
R, R’ and R’ each independently is preferably the same C-C4 alkyl, preferably

methyl, and A is an anion.

62. A bacteriochlorophyll derivative according to claim 61, wherein R4 is “C{CH3=N-
(CH2),-N(R);" A", Rj and Rg each independently is -NH-(CH,)-N(C;-Cy alkyl)s A", more
preferably, -NH-(CH,),-N(CHs);'A”, wherein n is an integer from 1 to 10, preferably 2, 3

or 6, and A" is an anion.
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Palladium
31-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-(2-
N2-dimethylaminoethyl)amide-173-(2-hydroxy ethyl)amide (compound 65)
Palladium
31-ox0-15-methoxycarbonylmethyl-Rbodobacteriochlorin-131-(2-

70. Aondiaietagearinad ctayiresition TRY@Hythexy Prapshachlierqpbybelentyative of
Palladiym . , | .
the JobmilR it Wlording 1o, sy oy of claims, 47 49,63 ly2 gharmaceutically

accyRabhlwethylaminoethyl)amide-173-(2-hydroxy propyl)amide (compound
67) Palladium
31-gx0-15-rnethoxycarbonyhnethyl-Rhodohacterioch)arin-131-(2- .
71 e PP SO OB i e o Rhtgmamic
ther@By. Palladium 31-oxo- 15-methoxycarbonyl methyl-Rhodobacterioch lori
n-13 '42- N2-dimethylaminoethyl)amide-17348)-2-hydroxypropyl)amide
compound 69) Palladium

72. 81 PRI ESHucaky cArBBRAHEtngReTdiD Meflsimoni- a1 #ascular-targeting

hobbawhangl Q}ﬂﬁgp@%’ D,e(t’gayppyn ide-173-(2-(2-hydroxyethylamino)ethyDamide
P (compound 70) alladium 3

__-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-(2- ]
73. KB pREIRGRHES tRODEANEOn7 3ceaydng foapkide (¢bmpddntpy phawmdynamic
_ wh Rﬁ teriochlorophyll derivative of formula H according to claim
ther?i@?véﬁereln I\gl Is Pd, R'2 is -ORR wherein Rs is Ci-C6 alkyl, preferably
~ methyl, R4 is - 25 COCH3, and Rl and/or R6 are -NR9R'9, wherein R9 is
74. FhanplRong@riod hyorpasbybrpretecaiding | 1028laliky|, Toortoprgfeetdilynamic
C1-C10 or.C1-C6 alkyl, substituted by.a guanidino or guanidinium group.
thergg, o R TC N A B B R TR R ana
R6 are a group of the fotatula -NH-(CHZ2).-C(=NH)-NH2 or
75. Thiel- (DiithaCiaticd)- @) poditioin Riefiag 6talkylamord preteraphotodynamic

methyl, n is an integer from ] to, 10, preferably 2, 3 or 6, and A- is an
therghioR A EAE R G ENIBTGRUR Be iy B iklha recrbgst wall
tumfa’%fﬁ‘idgeﬁﬁirﬂ%&@ﬁ%‘é@m%M,dﬁlﬁé%ﬁﬁ%us R8BI cancers and
31-oxo-15-methoxycarbonyhnethyl-Rhodobacteriochlorin 131,173-
otheg| iorgiRitdifBEMYH ARTIIIEcompound 14) Palladium
31-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 131,173- 10
76.ﬁl‘f@"’ﬁﬁ%ﬁ&@y&ﬁﬁ@ﬂ'”BHH%}BXE%E‘P'%&%HQUE@, Ha878 for photadynamic
bacteriochlorophyll derivative of formula Il according to claim 18, wherein
therapiscH berPgn RiDitatog parbagtiR. is C1-C6 alkyl, preferably methyl, R4
is -COCH3, and R1 and/or R6 are -NR9R'9, wherein R9 is H and R'9

. ferably Gl Y RIS preferably £1-C19 or C1. -
7 e b R i o featineat of
cardilevastileradiszaliog tinclaiding8 wheseivdehasionR errhdhdodtrsisleintlcigronary

a group of the formula -NH-(CH2)"-S(R)2 A-, more preferably, -
W?WE{‘&%%E‘?}Q@H SyRery %ﬁ%ﬁ%"é’iﬁlﬁat%ﬁ@@ﬂ%ﬁ?icﬂ& &W@mw 2,

3 or 6, and A- is an anion.
78.The pharmaceutical composition according to claim 77 for preventing or

reducing in-stent restenosis following coronary angiography.

79.The pharmaceutical composition according to claim 71 for treatment of
dermatological diseases, disorders and conditions selected from acne, acne scarring,

psoriasis, athlete’s foot, warts, actinic keratosis, and port-wine stains.
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20 50. A bacteriochlorophyll derivative according to claim 49, represented
by the herein designated compound 15:  Palladium
31-oxo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131-(2-
82-dimethylsulfoniumethypamide citrate salt (compound 15). 51. A
bacteriochlorophyll derivative of formula 1l according to claim 18, wherein

80. Imaal@mmcmcicah @L@miﬁh@r@mmﬁgg:nocc@myv lpmféfabfymmamem of

o h CH3, and R1 and/o la{gei NR9R e’ |n R9 is H R%] (dal
p eﬁy%?bca?By eﬁ?e?nrakﬁo E ? AOTED pre ermt?ﬁ’/ (1': oroida
neomseuﬁﬁﬁd&dnmagm@lmea ahesphintegemiasidpoIyoup. 52. A

bacteriochlorophyll derivative according to claim 51, wherein R1 and R6

ch inde endent roup of the for, uIa -NH:(CHR2)!-P(R)2, more .
81 R ar B RSP YOI 3G RURECPIS 115 oo AU g giagnosis
preferably, -NH-(CH2)11-P(C113)3 A-, wherein n is an integer from 1 to
82. The ppbtaiabbedticadr SompdAtihanportitanien. ckdmA 71 for killing cells or
bacteriochlorophyll derivative according to claim 52, selected from the

infetipu ARAEhEREAETITOBREIS 1T Al iguses.
1031-ox0-15-methoxycarbonylrnethyl-Rhodobacteriochlorin-131,173-di(2-

83. Tt prastindehasRh QIHPEMYSIAMLIIEAS SHite RPN 1o killing of
31-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-131,173-di(2-

celly mﬁemfﬁpﬁ@t}prﬂg@@mmmmquﬂa angl \smsem@t@nbmlmgmynroduct
- on1 efivative of for ula Il aceo glng to claim 18, wherein M 15 is H or Pd, R'2
P wtﬁereln E?é |§)E) alkyl, preferably methyl, R4 is -COCH3, and

Rl and/or R6 are --NR9R'9, wherein R9 is H and R'9 is C1-C26

84. Tisﬁndwnblﬂc@réfmdabwl@b@i@nwﬂmmg poetdainl\88 wWhdkior Giddsiological

Ik bstituted by an arsino or arsonium group. 55. A

pm(ﬁ’ g/ rﬁgl Tophyll derivative according to claim 54, wherein R1 and R6
each 20 independently is a group of the formula -NH-(CH2).-As(R)2, more

85. préfaraipchNire(ByR)IAHEIHE) 2c0onitrfOb Yy AE )G Amsnbite 67 for use

] prefer bly, -NH- (CHéﬁ s+(CH3)3 A-, wherein n is an integer from 1 to 10,

in PZ‘&E}’) RYis a counteranion.  56.A bacteriochlorophyll
derivative accordlng to claim 55, represented by the 25 herein designated
compound 19- 31-0xo- |

86. fsmmuw&émophwﬂedmmmammermmwlﬁ ar7BA meoxdag to any one

tnmet larsoniumeth: amlde icjtrate salt ound 63.A
ofc erﬂc%ch%ﬁgp%yﬁ ve %C('l')rg oclalm - 'selected from the

hereln designated compounds 22 and 23

87. B1bgcreatuiomophiyllndethy hionigo 1 Stme floosdardd nytomthyisR hodobaatne  of
clai el’li(?h E#%%&éfﬂ}gll %TSL(% y@z%?ﬁ% etrglp%gmlcle (compound 21)
31-(trimethylammoniumethylirnino)-15-methoxycarbonylmethyl-

88. Riedobactdilionkbiil 13drikvad-d 2atibosihganmanumethyackidams 85 to 87,
(compound 23). 64. A bacteriochlorophyll derivative accordlng“to claim 1

whersiigh saidhRIOT. 5solasiede SRR SRS HHIBRDERYE S SR J Esdideek, colon,
ovarPfdheioseuaddt wall tumors arising from breast cancer, skin, lung, esophagus

or bladder cancers or any other hormone-sensitive tumors.

89. A bacteriochlorophyll derivative according to any one of claims 1 to 67 for use

in photodynamic therapy of age-related macular degeneration.
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66. A bacteriochlorophyll derivative containing at least one onium group
selected 10 from -O (RR)), -S (RR), (RR"), -TeH(RR), -As' (RI'R"),

- -S13(RR'R"), or - 13i F(RR'R"), wherein R, R' and R" each independently,
is H, hydrocarbyl, preferably C1-C25 alkyl, more preferably C1l-Ci0or

C1-C6 alkyl, or heterocyclyl, or the onium group is -N(RR'R"), wherein®
90sdcbesrerehierephyicdesivaiive ol thadprmlanleflige, Hracserdingito any one

of AR L M RE T IMEE E SRS RARIY ey I SRE I macular

‘ deghﬁadﬂm@nal N atom. 67. A bacteriochlorophyll derivative according to

claim 66, wherein said 3-7 membered saturated ring is selected from

91 28 SR L QHTRGHUf Rb SEEaJONA N otk gany ome of

clafi®/! optiopallgBubsttuigs binhRokayaRhRY atﬂ‘éi’é[’p $Boft ?e—related macular

pharmaceutical composition comprising a bacteriochlorophyll derivative

degengsadiing-to any one of claims 1to 67, and a pharmaceutlcally acceptable

- garrier..- :69.”A-pharmaceutical composition comprising a- .,

2 A B Ol i e

claams 1to 16 aceutically 25 acceptable carrier.
in pmmﬂgompt’gtﬂwﬂngaumestmomsﬂemgscmdmg indiziduab suMg from a

is 2H , R'2 is -OR8 wherein R8 is C1-C6 alk %)) eferably methyl,
&@é hereln R9isH

and R9 and R"9 each independently is C1-C28 hydrocarbyl, preferably
93, 1-Gagakobtnssphidler e fafideC 1 osiding 6 RikytlsitastioBedwhiatin  said

least one amino end group. 58. A bacteriochlorophyll derivative according

‘bacigrpgorprhiklrdarinative ety fxpmalpl. e RE and R6 are both

-NH-(CH2).-NH2 and n is an integer from 1 to 10, preferably 2, 3 or 6.

64,99 AohaRtieRREpIN AgyiRCoR AR NG Sas8loDed iPRerein said

15

20

the herein 10 designated compounds 20 and 2

bacgarieohlnvephylindes)visivesthokybarkampdrethyl-Rhodobacteriochlorinl 3!

,173-di(2- amlnoethyDamlde (compound 20) Palladium

95 %?%%ml o] t ypamlde (compoun 11). 1? %%%XBFE&EHBQW%&@ for use

in thenttacntbidatirrgb deweative of formula H according to claim 18, wherein
M is 2H or Pd, R'2 is -OR8 wherein R8 is CI-C6 alkyl, preferably methyl,

4] 1 apdior 6 ar R"9, e and_ . cy
96‘2‘9 n&%j@eat%oﬁ%igpen S“tYf %dql fgﬂ%?eraé T@E%m said
baceliddcmerepliglt teriv aiveli of ﬁibﬁﬁ'mm I§lID$iﬂ[[lIIad by at least one .

positively charged group. 20 61.A bacterlochlorophyll derivative according

ei d positively charge p is an amm m epd
97, & o iR IR (RN S BUERTRE s I, Wherein said
baclerSRRISIhYI acefomily 189 FaRSrintPaalkyl, preferably methyl, and -
A- is an anion. 62. A bacteriochlorophyll derivative according to claim 61,
wherein R4 is -C(CH3)=N- 25 (CH2).-N(103+ K, R, and_R6 each
98. Aadpetrrpilarorhyll CATVARES CREGASANEA tn Slaimsretaiy, 67 for tumor
dla%y(gs gCHZ) -N(C1-13)31C, wherein n is an integer from 1 to 10, preferably
or 6, and A: is an anion. 70.A pharmaceutical composition
comprising a bacteriochlorophyll derivative of the formula Il according to
any one of claims 17 to 63, and a pharmaceutically acceptable carrier. 71.
A pharmaceutical composition according to claim 69 or 70 for
photodynamic therapy. 72. A pharmaceutical composition according to
claim 71 for vascular-targeting photodynamic therapy (VTP).
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73. The pharmaceutical composition according to claim 71 or 72 for
photodynamic therapy of tumors. 10 74. The pharmaceutical composition
according to claim 73 for photodynamic therapy of malignant tumors,
including primary and metastatic tumors. 75. The pharmaceutical
composition according to claim 74 for photodynamic therapy of
melanoma, prostate, brain, head, neck, colon, ovarian, breast, chest wall

cancers and. 15 other hormone-sensitive tumors. 76. The pharma iiautlcay tlZ
Q o) osenSI er

B{B& Rg@@l}&; dbfivh Bf%gagea}%ﬁﬁ ek 20 BROFFULATRO B S 10

claim atment of cardiovasctlar diseases including vessel
occlusion and thrombosis in coronary 20 artery diseases, intimal
hypexplasia, restenosis, and atherosclerotic plaques. 78. The
pharmaceutical composition according to claim 77 for preventing or
reducing in-stent restenosis following coronary angiography. 79. The

_pharmaceutical composition according to claim 71-for treatment of

dermatological diseases, disorders @nd conditions selected from acne,
acne scarring, 25 psoriasis, athlete's foot, warts, actinic keratosis, and
port-wine stains. 80. The pharmaceutical composition according to claim
71 or 72 for treatment of ophthamic diseases, disorders and conditions
selected from corneal and choroidal neovascularization and age-related
macular degeneration (AMD). 81. The pharmaceutical composition
according to claim 71 for tumor diagnosis. 5 82. The pharmaceutical
composition according to claim 71 for kllllng cells or infectious agents
comprising bacteria and viruses. 83. The pharmaceutical composition
according to claim 82 for in vitro killing of cells or infectious agents

comprising bacteria and viruses in a biological product upon illumination of

said product. 10 84. The pharmaceutical composition according to claim
83 wherein said biological product is blood: 85. A bacteriochierophyll
derivative according to any one of claims 1 to 67 for use in tumor
photoodynamic therapy. 15 86. A bacteriochlorophyll derivative of the

~ formula I, Il or lll according to any one of claims 1 to 16 for use in tumor

photodynamic therapy. - 87. A bacteriochlorophyll derivative of the formula
Il according to any one of claims 17 to 63 for use in tumor photodynamic
therapy. 88. A bacteriochlorophyll derivative according to any one of
claims 85 to 87, 20 wherein said tumor is selected from melanoma,
prostate, brain, head, neck, colon, ovarian, breast, chest wall tumors
arising from breast cancer, skin, lung, esophagus or bladder cancers or -
any other hormone-sensitive tumors. 89.A bacteriochlorophyll derivative
according to any one of claims 1 to 67 for use in photodynamic therapy of

-age-related macular degeneration. 90.A bacteriochlorophyll derivative of

the formula I, 11 or Il according to any one of claims 1 to 16 for use in .
photodynamic therapy of age-related macular degeneration. 91.A
bacteriochlorophyll derivative of the formula Il according to any one of
claims 17 to 63 for use in photodynamic therapy of age-related macular
degeneration. '
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92.A bacteriochlorophyll derivative according to any one of claims 1 to 67
for use in preventing or reducing in-stent restenosis in an individual
suffering from a cardiovascular disease that underwent coronary
angiography. 10 93.A bacteriochlorophyll derivative according to claim 92,
wherein said bacteriochlorophyll derivative is of the formula 1,11 or Ill. 94.
A bacteriochlorophyll derivative mﬁ?% laim 92, wherein said
bacteriochlorophyll derivative is ethrmdlall. 95.A
bacteriochlorophyll derivative according to any one of claims 1 to 67 for
use 15 in treatment of atherosclerosis. 96. A bacteriochlorophyll

ThyehveiveoscduR¥ifPl SRIRNYS, tekERlisatifapraisehibioppgferiochlorophyll
M e i -

de@%ﬁ%ﬁ%gﬁt@%ﬁ@s{ whe%leElljr%]13621%SOI‘tl t?ggt rci%'chlor:gp%%ll %?riiavga}?i}’v igi({)?%ﬁat least

onédpasidagiou@ a8 & baoteritahorapbyiiteekathergedgding tancerpbyistological

67 for tumor diagnosis., 99.In an in vitro method for killing of cells or. ..
RSP R D o S s PR 228D S S b T antaining
aIiﬁﬁ%ﬁ@RSP\'}%’E&BE%l%efﬁcﬁ@M %@E%@nﬁﬁﬁﬁfmp erRERIAP M dazolium,

derivative according to any one of claims 1 to 67. ABSTRACT The ]
pytidigition prodidés clikonioteRaBuiPhagipEhtatieii Wit stsibp syl fonium,

derivative chls). containing at least one itivel arged ar .
sel G TR TR RIS AN SONICH Y Wic sroup that
is eraveriedanpbysiologiosh canslipsnandeefeiapljoBglitabaindiaomivad groups

group derived from a N-containing aliphatic gr heferocyglic radical such

beigg B0 GES ARIMARS Vb RIERR hdiniin 280 R a8 ekl mofecule by

estOGPRAAAL!BY A SPRLIB - AHONE R U PDIUYBo RIS HA NI IS Y A Hiagnosis.

stibonium, or bismuthonium group, or a basic group that 10 is converted to
such onium groups under physiological conditions, said groups being
bound to one or more of the positions 173, 133 and 32 of the Bchl
molecule by ester or amide bond. The Bchls are useful for photodynamic
therapy and diagnosis. 15
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