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WD 2005/ 120573 PCT/ 1 L2005/ 000602 CATIONI C

BACTERI OCHLOROPHYLL DERI VATI VES AND USES THEREOF
wobdEm@3F THE | NVENTI ON 5 The present inventi oprCT/al220580602

to novel water-soluble cationic derivatives of

bact eri ochl orophyll, to their preparation and their

use in nethods of in vivo photodynam c therapy and

di agnosi s of tunors and different vascul ar di seases

such as age-rel ated nacul ar degeneration, as well as

I CATIONIC BACERRIOCHIOROPHYL L DERIVIA TMVES ANBUSES

m croorgani sns. 10 Definitions and abbrevi ati ons: AMD:

age-rel ated macul ar degenBHERBOF Bchl :

bact eri ochl orophyl| a (pentacyclic

- | rphyrin wwth a 5th isocyclic

Flﬁ'ﬁf‘ﬁﬁé@tﬂ%@ﬁ?@m a phytyl or geranyl geranyl

gr o I 4] . J| o . . .

25 Pebabe e Tl G PR RIILCRE tevatives o
baBRsiothRRSpHyL, 7to ¥Beir 1freparutRpetml iedtRisat ind@gdtho@) of. in vivo

and an ethyl group at position 8); Bchlorin: _
phbtwlymaimic thexapy and ddaghnosikseft tanraak add ahffersmy vasoulaBliseases such

bact eri opheophyti Bchl in which th tral
as @laggm%]:alg,g @?ﬁocg&agp yocllq%¢?1@x(,@(§i%p|, a%‘?vgﬁlflalpg hgﬁﬁ-g),i%f gncrl aex-vl\i/\go methods of
kilEiact eri 8Ehe§%ﬂor bide.a (the C172-free carboxylic acid

Bei Vet AFO M BIIPEFIMER Bphei d:

Pd- bact eri opheophorbide a (the C 172-free carboxylic

acid 20 derived from Bphe wwth a central Pd atom;
Définitionk ai b whdreviations a pyMD :Ragetoblatdde magahir oddgeneration; Behl:

Bchl orin having a - CH2CH2COOH Ic)lzrjoup at position 17, a @
bacieoiachlorppigylt i an (pentageelity| 7.8 blip&-tetralpssoporphyrin, with a S

ischSliEing STIAL M Ao Theh PUuY 8 €cr gD e rpggift gosition 17
o GERCE QRFFLIC GONOP LSRR Mo SETEGHRL 452 k) soups
ro 237 3535788 25 e Epos koo s s
8)PCT/B¢ldotin: 000baderi BAGKGROUNY , 8 7THEtdtUgNmo pOxphyrin);  Bphe:
bag)%?itog %&; o gpt %?(]?Brc ! ’in (VETEEL tihse Sentral I\S/’Ilgjgr e?tiofnalis trgﬁ:lggédq %?, two H
atoms); Bpheid: bacteriopheophorbide a (the C-17°-free carboxylic acid derived
from Bphe); Pd-Bpheid: Pd-bacteriopheophorbide a (the C-17*-free carboxylic acid
derived from Bphe with a central Pd atom); PDT: photodynamic therapy;

Rhodobacteriochlorin: Bchlorin having a -CH,CH,COOH group at position 17, a

COOH at position 13, methyl groups at positions 2, 7, 12, 18, and ethyl groups at
positions 3 and 8.

IUPAC numbering of the Bchl derivatives is used throughout the
specification. Using this nomenclature, the natural Bchls carry two carboxylic acid

esters at positions 13 and 172, however they are esterified at positions 13 and 17°.
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cancers and ot her diseases in which adm nistration of

a non-toxic photosensitizing agent (a drug that is
wa@edsuasesl by |ight), that is uptaken by and rPCHIIREES/000602

in atunor or 5 another tissue to be treated, is

foll owed by non-hazardous irradiation with |ight of a

particul ar wavel ength that generates cytotoxic

reacti ve oxygen species (singlet oxygen) in situ.
BATKGROIMNDE THEDN TEAONi ve than conventi onal

chenpt herapy. and rad] era because, of .preferenti al
accBhQﬂOQW%%JCOF S gggﬂ}v’ét gé"é"s‘%@ﬁﬁ]og 5 qunﬁpgtment of
ti ssue, apd onh.k - |-Laht i\ i
caldE 5 B Y508 BN MRl OMo B R AE BEbEcnciieing
agéﬂE gﬁ Gﬂi’%‘gﬁt & &dtfvatddby Henphitiat RSutaén bpanRdesRlded @fimor or
t pritary photosensitizi'ng agents in “clinics.
andhid tissuettd euecqed)as followed by ronghizaagmesr ieradiationcwithdight of a
bet ween 650-800 nin, but porfinmer sodium ) )
pargiehlar ovevelength shat, gensiefex GRORXEGACIHBICHAXYSRN jspeeigs (singlet

ox;o\/\é%{nb %nlssgug b{hi% ﬁa . rcfu\(/?reﬁ%l g%teo g@gﬁl} W ?(E{%Feﬁtiggglnéhemotherapy
anc¥ g?ﬁﬁ{i@ggatpyetnl?bcgﬁhéjsof agfktgjl%ﬁtiﬁle Cé‘dcﬁ%ﬁﬂﬁ% aﬁlf” PHBtoactivatable

esophage and en ronchi a

cofﬁgﬂuﬁdﬂd tu@edr tidsud and Aneabconalotled Hight aleliyemedirboted toward the
about 620 nrn, and is a conplex and I nseparabl e

tunmanthatrleads to spatieHg copfinedphstodsnamia effestsol i goners. I n
Sﬁgi’t I n’iingi Otv%; %}é%@r@ﬂg{%ﬂ? éslp %;er éﬁ&éagg;eplg}tosensitizmg agents in

defi el enei h hal . cati

il GAFRG R Gine i ST AALER 46 Benson g50-500 nm.

but %k?‘rﬂ‘fhé* Md@uﬁ@xbwﬁin@wﬁamm of A%ich§ Phagmh Maab metworld’s
to shallow tunors; (2) ‘accunulation and | ong retention

firstf  dpprovednspiidtadynamict héhapapy erdgest skwhichl esdi mdptained from
prol onged, (days to nonths) skin phototoxicity; and

heIPE‘})PQFéIWHbD(d%é RGOt With dsid S angrhasererEwisd: R Appproval for

eSS or SiapHEREAT A FRACHORen T BeRerad) Sol o Uleps, bsorbs
o Al A PPl B A B nfture o

monehfdrs, diffeds,-anthhighepbligomend. ThaiditiowgRiatofid® andveher tested
wel | established structures and exhibjt better

phetosénsitizing agents subter dieem sevenial deficisneies thatnlimitiieir application,
T T T 1 —
il SheRER) SRR Spb A P RO i of e
serfiRr af ané 2pafer@ e kit Ole@llign ¢6 ) prolbged®Hays 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
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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conmon photosensitizer for PDT therapy.
Bact eri ochl orophyl |, when illum nated, can cause the
wo e@bti245e3 r each deeper into tissue, thereby bePODILE005000602
effective for 5 larger tunors. The spectra,
phot ophysi cs, and photochem stry of native Bchls have
t hus rrade them optimal |ight-harvesting nolecules with
cl eal Hpysaarelyder @pmopétatfehg bmsas‘@nmqlﬁcz} 2y %IgB]ii\Qt@SGnSltlzefS

T st St TR B GAAR f Brototin, e mos

c?ﬁfn E%C%%&%ég@ﬁ%ek ngTDl D tl)%éfgﬁﬁ N}Qﬁ?ft%h%@ﬂfo‘i‘mg%hyll,l Wh%l% illuminated,

capebiseathesligleer yeacht dbep@r inteStigsie, ﬂlr@ybyallﬁ:ﬁngmﬁeaéﬁecuve for
reactive oxygen species (ROS) at a hi gh quantum yiel d
laggea rt@mm g lnspasérac phoﬁoa ysies,adnd pl‘mtec moistryi efamative Behls have

R e REmAI Sl VRt DRl cblss Guil los pvaniages over other
ﬁ%e?fé gﬁlﬁ%l ggnt@f Ilegélityy‘e%%e(i %g tg?tEQ 1&1t %ﬁ:[ﬁlillgg%%lﬁ &I&Partlcular

these tﬂ‘i@ledﬁl%s ohad @ heryl Shibh PeRMdtich %B@ﬁid1éﬂte A Slohg awavelengths
on one hand, may |ncrease the accunul ati on of the drug

(ngg(%G-I&ﬂTﬂﬁnC%i:(z‘é-lleO oM tdne! ptivherehdiphit pemetrates deeply into
difficult its delivery to the tunor cells. In

tigspes. t Thay, alsogenenats teagtive dxsigenspeccs GROS) a$|adngh|q¢lamum yield
phot ot oxi C druxglaglrgl eyel s in-non-tunor- tissues over

(dﬁpgt} ﬂ%@&tB%FF fer administering the drug. In

o osHEBloIeRLEEPS 4% P Stfedty 3f Fichahee difyatives of Bohl

hatRShdeakstindied vife thé"MBjéEﬁ{fé to Hizﬁ%k%ﬁﬂa&fﬂl'ecdfﬁﬁl ty ftithe ser#fuzers to

vascul ar sensiti zers, extravasate fromt
thelmmdrad:elhﬂatat:bmpaﬁﬁmmnl @ardmaloto thisdappaeacls iorthe use of highly
I|fet|rrE|nthe bl ood, were_synthesized. It was

I&Pélé‘é‘i stifeants Hhat, ompBe bﬁnd,dmﬂv dnagsase thetageamulasioneofithe drug

inQr ARt et an ) o BT, Bg tailodth FRdelivBhy do the tumor
ce'll‘§| 18l %ons eéx?eckhd‘lﬁddﬁﬁﬁ %Eh&%la?cﬁnf’%ft 'f%uﬁp{a}ﬁf PRbtotoxic drug

tissue. It was al ms to synthesize

level iy abhtemot hissucardver fﬁﬁil@ng@d périediatbancinifareifeticadrug.
ar

chance to st ay in the vascu conpartnent, where
the;lncwﬁl@ﬁnthqarpmquarvspaanewywwmﬁt@;tUs 5,955,585 and US

o OB, SRR il Be TR st il e an
BEh e A el

\aBHH @lli rt AfBfhieNEh #fd bloody v idsideae
ander| vat |?/es bagt eriochl g%phyrlelqi)% VO 2Og§magoesx})ected that the

inkgent diffael GObEv@en ercsseds ofmermalisticabreamedItissass such as tumors
fast clearance fromthe circulation and the entire
or other tissues that rely on neovessels, would enable relatively selective destruction
of the abnormal tissue. Thus, it was aimed to synthesize Bchl derivatives that are
more polar and hence have better chance to stay in the vascular compartment, where
they convey the primary photodynamic effect. Manipulation at the 17-propionic
acid residue site of the native Bchl 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-
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ani mal body, |ack of skin phototoxicity and high

curative potential (Rosenbach- Belkin et al, 1996;
wQ@piobaesrei n et al ., 1997; Zil berstein et al.,PCDORP05/000602

Yet, these My- contai ning conpounds were found

unsui tabl e for pharmaceutical use due to their 5 |ow

stability on prol onged storage. To increase the )
segpabwps sipdigd anavetlcas its dpstvlearonce fome thepireelpting aaddhe entire

wa repl aced Pd i he .| ater, .applicant’'s .

anfigh bodbs Beves onomdetohicity” a5 BB iRty Betealiol (Rosenbach-
. 6,56 ThiS: : evi.qusl -

o, AL S SRS AT YR e i
collREHIASYSImep@iiills were RAmdanmsulbld @, phangiceati¢al use due to their

enhance the intersystemcrossing (I1SC) rate of the
lowwstaalityeont pralosged storget st ate. The netal repl acenent

into

TE&?@%&?&%&E%@?&E@’ gt b S Rvaron e msatrak e stom was
roglifd A% bl b dfiRe olcafEl B Todtlipaton WO 00/33833 and

coﬁrizgﬁsgﬁlgg US Pateht NL®849,946. 3180 %eﬁspgﬁﬁﬁ )was%%vfo%nﬂshown to

fective agai nst various sol1d 15 tunors in

markedlyl inofeast tisd oglidation Joiteetidbent the Bohl m@fi0eycl&ands akthe same
cal., 2003; Koudinogva et al., 2003; WD 03/094695) even )
timgy 4p rgreatly ephanceothsrinssraystemserossing (19mbrate @if| the ‘molecule to its

AL ot AR IS B i o v
iof i3 BBhoid mSlEuIq Rs RS TRPHE WIS (PSS a 30 ThleDtfsp PAGubstitutod
Bchl | QbGdtive, | phBadiofLBactERBhhepHBRIAE d ok S PAABEhAIQT (V66kad®, a

in 20 the photodynam c therapy of prostate cancer 'in
tradamiaglntef Steba Baoteeld), rwas dbumd Hipklyapffectitd higaaist , various solid
2004) and induces_necraosis and PSA (prostate specific

tumars Gepre-oledealsheties Gichraden ehal.22007% 1 Grogs ehial £ 2€@Koudinova
e Y TS S SRR REAS R b SRR bl Seb L rumor
(PR SPGBV ERAR A g ek pRUTBY dbSucion of

requires

theapritaicsglanddar ﬁsﬁimrutgg fovdelsnmithe@tucampontieingf thefitntinence

at high doses. This lead the inventors to conceive a .
(Chewvet alni 260291 Plmasie! I/I1 gdinicad triale provskthat BdeBpheid is safe for use in
PCT/ | L03/ 00973 (WD 2004/ 045492), consisting, of the .
thesB ROV RATSCHIGEARS| of JEGHE Filegt in BRUSHSS that Ly pdhation therapy

I . e t I oni ? S. .
(A 2R R S8 MRS You Sefd RIS etucton
of WAkE@UAAAY Sl ahd3Rirfidsak iROpeRIakd ﬁﬁﬁéﬂﬂ@ tréhtéd %qv%he_rageuﬁc light

solutions with no added excipients. Their short |ife-
and AV 2665/(T2AGTHRET) 200305/ 000602 ,

Because of its low solubility in aqueous solutions, the clinical use of Pd-
Bpheid 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 Bchl
derivatives, described in PCT/IL03/00973 (WO 2004/045492), consisting of the
Bchlorin macrocycle containing a di- or trivalent central metal atom and at least two

anionic residues. These anionic Bchl compounds can be administered intravenously

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

4
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time in the circulation, conmbined with their
relatively fast action and highly efficient
W@riosAyE3T ul ar activity, show their potential BGI/IL2005/000602
antivascul ar PDT agents. In fact, one of these
ani oni ¢ Bchl derivatives is presently in preclinical

studies faor PDT of age rel at ed nmacul ar degener ati on
tipany the cirqulaion, upynBined . yithy dheit gistativslypiasio asiameand highly

et R TSR Ac oy %’?IE P I BB T gents.

fabeloRe YraH ﬁﬁoﬂﬁ@sBéH ABriva Ws is ﬁeseﬂgytnlg %r&q{rﬁ@él\%[ﬂles for PDT

systen1|s erlvatlze to a corr pon I mne

of0iYeOR 428 ndeataridegen«arbtion (AND) adé liveatinves, &lgahepayma.
contai n 803| tively _charged anmmoniumor im ni um gr oups

f or IBRol OWAHS6 desqﬁdqeaWoba@pagpb@@orhﬂemmp@m@eﬁa use in

PIETRGIaPEE aheigp o whishar T onb LR kel gl Raiion 5a o 13

f OCON< or
of TRkt %%E%rﬁﬁ‘%’ﬁéﬁ%&%éﬁ?%%%%g@? e ifhidc o oo
amTOWO! 0B @28 6291 dekeHib &G P hﬁrﬂfdemghvgé’ﬂﬂu Xékﬁ{téﬂéposnwely
or di agnosis. Although the general formul as di scl os

charges]aamnmmmcrntmmmunn giamge forphetodynimiar thetapyl or diagnosis.
to be noted that specific

deri |
bact f%ﬁ Himrﬂaeérwé\pmehc W@%@ﬂe%@@h are substituted by at

T
oo o‘?e-dqlor - %ﬁﬂﬂgﬁ%cﬁlaﬂ Mﬁymdﬁ%ﬁﬁ%l u(fh(?r%ed ammonium or

bacteri oc yI I vat ves

imshialph ezrangs, V\ﬁ);tl ghowdeneninikadpaf éd didgnobia. eXkledupdl kled general

cells-for-use in_ _photodynam c therapy and,

fopaplkas dlisclesed, in spid publication arcjedebaghtiochintophyil dariwitives, it is

to P GEATRL et e Papltioon|ogoB L AP Big A ey been disclosed nor
doB§ e’ QidcYFe Rl B cﬂie@ Qh@hrépb ono&ﬁb&?ajlécjhﬂ&o%’)h§ﬁ%Veﬁ%g’aves

gr oup "and/ or at east (0] as|i ¢ group

convektoddd be Id gﬁEﬁ dédinabley 1o pasags n@ﬁvoﬁdibtéingﬁﬂorophyll derivatives
physi ol ogi cal 25 conditions, provided that said

thatawowldi becsthlole mpﬂywoulddralve amhamddaafﬁmw ta efndnthehah eélls forusein
group that conprises a car bamat e group and,

phgtpdysamie m%aﬁp | Parfieglagly; ineaspalag targeted phototherapy (VTP).
pyr obact eri opheophor bi de, the at | east one basic group
that is converted to a positively charged group under
physi ol ogi cal conditions is not an imne group at
position 3a or 131 of the bacteriochl orophyll

SUMMARY.OF MPR2006ENPEGR PCT/ 1 L2005/ 000602

The present invention relates, in one aspect, to 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 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 is
converted to a positively charged group under physiological conditions is not an

imine group at position 3a or 13" of the bacteriochlorophyll molecule.
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I n anot her aspect, the present invention further
relates to pharnaceutical conpositions conprising a

w®edos/ 120873 vat i ve as defined above and a PCT/IL2005/000602
pharmaceutically acceptable carrier, these
conposi tions being useful for photodynam c therapy
(PDT), particularly for vascular-targeting PDT, for i
exaiplanofimer #pechfthe upresentainventien |fusther gelates to pharmaceutical
non- oncol ogi c, uses | at.ed

in the treat of ,age-r .
CORBEHHIANs GOUREIE A 51 (SIS ad U VAL & and: Bz maceutically

an kKin dise . ricasi.s. :
s R 1ESH, SR SO RE QR RIE 15 W g thrapy
' ki t irg| BYore8ahipl€ f6F PDT of tum
(PO FARHRBIRD. PasC PP L Bt PITE TOTRARIIPLE £0F PDT of tumors as
welll 45 for nes-owdologis usé®in theageutaient opagpodetd macilapdegeneration
resent invention still further relates to an inproved |,
hoehrdiovasgan disgasesi and pleinagigeasss igeh as acne and psoriasis. In
hot osensitizer, whereiin the i enen onsi st s, of . o
ad{iidhg thS compASHiRnGHt {bpebsS BUNKINER; isqipus Segig comprising
i o\ o cdir - _ . i
o AR gr 2SR A Bl apReRRRls S0 Y ORIAD, s wll
forcdiaphostRSpurposasni stering to an individual in need an
effective anount of a Bchl derivative of 15 the
i nvdiiei presefiblihvewstbrbstillo fatthen relatest itonan |impsawed method for

enbodi nent,, the nethodq for treatnent by PDT conprises .
PhiyRABHG HoRapY BSIRE A TIQICASHIZES (RGP IEer mE Yo gHighonsists of

ffecti . i ; . .
o, TP Py B L1 Bl oo o i
asPEMR! IR in%BREGH FeRtes fo% mME&thb@dof Yeath&dt! %gD’P,VWBRTl_ comprises

comprises 20 admnistering to an indivi suffering
adininisteaige- toedm iretl vidmal imneetk gr reéfeative mnzount efffa2 Behl derivative of

anount of a Bchl derivative of the invention, foll owed
thesinventen, folloaiddy losal itvpdiation: t her enbodi ment, t he

ootk Rgei AobodieRh e olehdtE AR dfHmal Y S P fomprises

an i ndivi ouf . .

ol bR 1080 L60Y fus S Bount o a B

defititeed b gednvertiomfoRowed bydesdlvahdiacionf. t he :
invention, followed by local irradiation. The

i nvémt anothet idmbddimentr thy ovethed &or itrqatwond byet3H comprises
adm@f or'p%r&lgﬁ%zéq? ﬁ&i@i;ﬁ.\@ﬁu ﬁ{lff@%ﬁlgi .Ig 5%291{9235’;%%%5 e.rdegeneration an
coRBBL AT b Pyl BERl % L Bl B PO paciion

et hpd, fREhdt a9ABsditncat, ETHreseiti MveROOP Hro9fded0a method for

admi ni stering to an iIndividual suspected of having a .
prévemtingan redicng in-stantoestenasis eomprising administering to an individual

suffering from a cardiovascular disease that underwent coronary angiography 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 aspect, 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
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WD 2005/ 120573 PCT/ 1 L2005/ 000602 Bchl derivative of

the invention, followed by local irradiation, e.g.
w@eoosuedsat i on with el ectromagnetic radi ati on BET/IL2005/000602

di fferent wavel engths including short (e.g., X-rays),

mddle (e.g., W/VIS/near-1R) to allow for optical

frequency radiation, and | on (e.qg., radiofrequency )
Behlgestvasivg of she pasnéionefallow logel sradapteen,reogy perturbation with

eI PR g i BN CadRFEtRoY cRethi dngdi: SRty Xorays),
méSd1E Se sgo'r N fr\]fgggiegﬁ-ggz 96 HiRdwe P8P Bbﬁbe\{l\lhgfe;?@lfe;n%%%dﬂ%%n, and long

VI I Uses, sensiti zer,

(el gpradieffeghee9neddidtior)f toushiltle 28 02 AHEERS BRIEHER pAramagnetic
Bchl derivative of the invention. According to this
reaeanst signads.i nvention relates to a method for 10

i PR I —-
org e o8 aeefi, ShBFSING HRGRYY Rl Birdieto 1Bk ot fosensitizer,
wﬁ&@ﬁﬂlﬁﬁh@ﬁo%@ﬁﬁcdﬂsﬁt@gﬁu%ﬂg A e{ %l%t%@éng?t?i@? QUBER derivative of

tested are represented in the follow ng description
thé Sinventidre Acavidigs toythas kepectartie unstentiom adlabeses & method for
Their full identification is found in the List of .
stesiligsbionael diologicabaypdustaged blned.cmnil slonguises cadding to said
.t he. Exanpl,es, and,jn .the endi x hereinafter. Fig. 1
biQfiGical TR o B blofde P EFBYF Spucinr ik o Btnfstinfe of the
m{,éhﬁd}ﬁtfgg(?\%db %g'g&goa. depi ctss the absorption

spectra of conpoun I n phosphate-buffered saline
(PBS) with increasing concentrations of human serum

BRIBEMESCEIRTIONOK BADFIGURES. 3A-3C are graphs
showi ng t he phototoxicity of conmpounds 5, 7, 9, and

11 orherBifesenrtorcmepounidsdested ar¢irepresated it tllawving description
ter 90 m.n ipcubatjon of the 25 cells w.t. , .
of Tt Atastings b9 oh BEIE i Ridetlingd Bumstaln ok tillddantifisatign is found
. . PN - rd i ith .
in #5% LEEF CoMMM A of Ucbortndlos BE CARMIIEA $Ackiby, in the amples
and@ thdhApptadixdickyinaftter 1-10 min incubation with
compound--5 (50 MM . Cells were .incubated in the dark
wi t Fighd i shomsatthel Hoorescancat emissi@f speetraonpfusdmpound 5 in
sheld and illumnated for 10 m n (open shapes in
MERYPOL 3A-B, cl osed shape in Fig. 30 or 7

Fig. 2 depictss the absorption spectra of compound 5 in phosphate-buffered
saline (PBS) with increasing concentrations of human serum albumin (HSA).
(Aex=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 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 5 (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 in Fig. 3C) or
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WD 2005/ 120573 PCT/ | L2005/ 000602 kept in the dark
(dark control, closed shapes in Figs. 3A-B).
wareiopheesat e determ nations were conducted andPCT/IL2005/000602
representative experinents are showmn. Fig. 4 is a
gr aph shovvi ng the pharmacoki netics of conpound 5 in

%%St ar é@tlﬂblcgﬁga% ‘g’%k gs%fg%@ng glal tgrgg\/?(,\&lés Triplicate
d@t@hhﬁﬁ&l%ﬂs W&@EBH@&%& ?(%;{r%en(?atn?e' ’gp%ﬁm}egﬁ%al% s,

45 mn and er 1njec

f1 uoFig mmqegﬁph%ﬁbwmgﬂ&cﬁﬁaﬁmwél@méﬁ@%f’@&npgﬁ‘ﬂ‘ 5'ih Wistar rats

oi nt_represents average of three rats STD.

blads B dlovingi oolmmt)undbui|mlrawén(nmmﬁnubdm§eotan\l(6f6a&ng/kg) blood
rat Rat s red%arlflced 30 mn (Fig

sameweﬁ?g Eisd T 86 pme ShsBUIdh 300 15, 20, £, 45 min and 1, 2, 6,
24 86 Aeliynd R8s Bl RS R e o TS tdaded. Each time

pé@@f&;ﬂ@éﬂ:n@gf@@g&@fﬂh}@@rgt 4t phar macoki netic dat a.
6A- 6C ar e phot ographs showi ng the | ocal effect

of PE‘ES: 5Axb Beshove diodigtrBatiohi sfheonipoeed 3f in Widtar rat. Rats were
with conpound 5. CDl nale nude mce were

a . V.
Sa@lﬂgﬁ? &dmll}l’lﬁ fFlg ek g1 034 hoard (Fig. uiB)wafoHdwmg lcofpdund 5 i.v.

inf{BonTome e EndHudibeede %&sgogl Rt o ficindicaiechargans and
tls%hegﬁbéﬁa Rcofiled d W&eﬁ% ﬁl'rlnarggc?ﬁﬁ».%@ggfgﬁfcmst gf :

the tunor site COﬂ

but Figs. i6lA-6@ aﬁé ehbtdgraphs @ho the alB@'allga)ffe{l‘ 8f BIST in mice

phot egaphs of the tunor site of 1ight control mce
bearingec6 eglioma Ixegapiafie and teeatel uwve widy mmtqioand 3.0CD1enfale nude

solutlona |IIu nate 2) at_days and 10. 20
e bicg wg/ke ) ?fn éb%lbi Illillﬂlyﬁ‘@ltednw&l bé&r g laser (80

2 r s tr Wi .t h co ound
LT P B Ff 34" BGPTSR RS Pt
anhrﬁhpﬁtt@@r t o4 'Hﬁﬂ
il lum natS\g% APO%ZP% m n3§vm ﬁm‘% g{hg)rl%gl ty é?ﬁ@S}’ site of dark
comibt nfice {mjjdcted eathn® it gboﬂmmﬂraﬂéﬂ) (ﬁqgﬁﬁﬁdiys @%Hrm Fig. 6C:
groups; untreated tunor-bearing nice (n=2, circles

Phﬂ‘éﬁg? aphsnet the tpppes sltg |0|£Ih$hd sontrol2mBide; @Tyﬁctﬁdmﬁlsaldne:&f a volume .
<2 Fi
cah AR Iiﬂegiag R Mithifare éh&?éoé%’fg??g a@fi g e
(sodiy T shpGR 0 SHriPACHEbL AR A IR HeallBE CF libag enografis
treGreanby O ivith CABHGUABS. Hl@@b@ﬂ‘ﬁl% Cﬁegclicﬁha X8 lesdftg £n=17) were

Figs. 8A, 8B) and Grant negative
ivg D}Je@‘f&dt\éﬁh atowmoemdrﬁ: Q@ét mg/g‘)oandllﬂmemaml’yhlluhﬁnﬁ@d for 15 min

w1h1aggé€ tp%gmclgrp gg :%(.ﬁ v t,igeeatgl%%?tér(\)lggl),ynf&ars%?lgres) Control
groups: untreated tumor-bearing mice (n=2, circles), dark control (n=3, 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 bacteriochlorophyll derivative

8
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8 WD 2005/ 120573 PCT/ 1 L2005/ 000602 (Figs. 8A, 8C) or
with conmpound 5 (Figs. 8B, 8D), and illum nated for 15
woesaedshs 70 mNVW cnR. Bacterial survival was deCEIIZOea®0602
by colony counting. Triplicate determ nations were
conduct ed and represent ative experinments are shown.

Ell% Rhrito) e DetomBna S (H12598D: SR %giﬁiu;@@““ ol min with
R LS R P BRIREA 18, SRy, SBbbing. Articae

de?eﬁ&h‘zlﬁbﬂ@w‘éfe EORICEST anRPPEEREhtIVR éx%)@hﬁ{é'n@s mryﬁbw

kg) at different time points.
DESQRIgST DANI BFarEHEraphb/Shiwitlyg ﬂt&bmchﬂ:abhtlom\(ﬁ‘nlﬂlleocrompounds 28,
derives fromthe observation bﬁ/ t he present inventors

32,010, 136, apdeld irespeativelyuin severpk orgrashaudy mivg-t@enagdyenal cell
e ani oni c . Bchl . derivatiy

cipota FREC t%gio RS ST T A OB 1 ghtacion of the test
coﬁrltre]{)('nﬁﬁﬂﬁ 15850 aﬂﬁltéle &4 fﬂ(gs/?@t At o 2’{‘%‘% 58’1’11‘( s,

anona e xenogr
cani ne prostate and DS Sarcona in anlnal nndels (Chen

DET AIL.ED2OESCRIFTHONCOFETHRINVENPEONG oss et al .,
2003; Kel |l eher et al., 2003; Koudi nova et al., 2003;

Maz oFhe presgntinvention dleripes Krone they bbsez@a)tzir)n dpdhe present inventors
i ndi cated t t he end theI cells
é&r)reﬁ@erqah ﬁ@ﬁlesmth ook p@sBBhvdb paé ayigh & vegter-soluble anionic

BRI PR S R R PBD R R effigpoy in PDT
ofSEvERN G818 AMhtdr P fikb C}HE‘I‘An{) gh?ﬁ’iar ﬁgh‘rgﬁcéﬂo%té&eﬁrgﬁafts normal

reactive oxygen speci es

caﬂnhﬂdlgﬁdwdtd: anddns SAbcdme it laﬁnnalcﬂouels((emﬁ%tetl &@002; Schreiber et
2003 Thus, the observed high cure rate seemed to

alj, R#02aGaosshettal p ROOBrikeehar atradyul00%fKohdinpuaet al., 2003; Mazor et

S P S AT e BORR P BB racetue
B3 PN R BV GRBR o g ity

ack@nt i cularly, to neoendothelial cells, which are

~ characteristic.to tunor. and..ot her. 25 .
vas cWithr the exferedesttiotied catd slerivatives)iroadiidercer grild beefoand for a
identified as highly dense negative charges an the

dieged geHan jakrihe itaagting wgygsm spesiesndohe forned dreng rlHumlnatlon on

th e pels. Birp S, £E A 0. BiRReIhE et &y g curs rate seemed to
indR8R (HAR nﬂé P8P H6LRhESthe !
?Hk) msr{l E‘rbe E% 6P Bh st ﬁlﬁgr aP% Qlfficient to

recept or the en
ingloge og ad(mIpl(e& humbt yreby@ii@t efbllmeingo thisestbyeanttion, the inventors

searched how to enhance the photosensitizer’s affinity to endothelial cells and,

-

particularly, to neoendothelial cells, which are characteristic to tumor and other
vascular-dependent diseases. The suitable targets were identified as highly dense
negative charges on the endothelium, including on the endothelial fenestrae, coated
pits, plasmalemma proper and vesicles (Simionescu et al,. 1981; Ghinea and
Simionescu, 1985; Hamblin et al., 1999), fibroblast growth factor receptors (Segev
et al., 2002), the endothelial glycocalyx (a highly hydrated mesh of membrane-
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9 WO 2005/ 120573 PCT/1L2005/ 000602 bound negatively
char ged proteogl ycans, gl ycosam nogl ycans,
w@bkysapises ei ns, and gl ycolipids, some contai NPEMIL2005/000602
sul phoni ¢ groups), and angi ogeni c endothelial cells
(Thurston et al., 1998; Dellian et al., 2000) In
ition, yecent ubllca i ons i nt ed. t to t

boiuﬁ resgabiely sharge PRV SQ&%BFH% I¥gang, ghiiggproteins, and

o REAE AR SR L P o B gt s

(Thi RS 8f §OMHoH DERaRkeab! mm)cmgamuaﬁdrd&hapmaﬁaﬁ@ pointed
et al., 2002). The increased nunber of anionic sites

out rtot thevimcesaded headposurepoDunidasc phospholguds wa ther gatface of tumor
for tunor therapy.. The present_ i nvention r | at in a.
endpBediuss peét, Hodgmabmaw lyrapmynon-smal d@ﬁlf JHRg \Rarcinoma,
G Grosop B hBRG Bas GRS e ea AN Cbal-12002). The
in@reQﬁiﬂt ﬁdxﬂﬁéryof:zﬁﬁ&gl%%l@ﬁ # txﬁ&dﬁdd&ﬂé’lﬁhﬁ ﬁ?@bﬁ@%} an attractive target

con I ons rovi cteriocnhl orophy

foﬂﬁﬁnmep@ydoes not contain a functional group that
conprises a carbamate (i;roup and, when the bacterio

chl Gftephydsent xvensionveslites, ainpg risoadtaspeopHeop Hmptarimhlorophyll
the .at | east. one basic 15 rted, t

defiyaivs sew%g@@éf&sb pBtpostael et beByfoador at least She basic

gr(ilgﬂjd%l%l’t Oﬁs 08 12% o@ﬂl 'O:Bolgﬁnl%w gl?aqg J]? ngoltu:gl)o Qm%gr Ophysiological
coRTRRAs MPRbvided ethRAGHE rba@ﬁéﬂdvhﬂﬂb phll d&fri\)é@ﬁvaéoéﬁ nbb&ontain a

invention contains at |east- one positively charged-
funetooral r@;mapprﬁfalar adﬂmpmesataomaﬂbama‘ed gfougm and, when the

N- cont ai ni roup, 20 In a_prefer enpodi ment ,
baatenogbbrfo aéwm\(ﬁewya ﬁﬁ@b@é@r@pé hfgglede tha atolfﬁrast one basic

R#liaggs {:(5}%@ E&%&s& ly%;g%ég%ﬁpgrjs)ﬁjﬁ rlfg) rﬁﬁﬂ%}cd conditions

O,
i TR O o e
- (R ofid T¥)oditén®’ tigr dapterivbbloeophyRl derivaigre ROf ¢he hinvention
i ndependently is H,_ 25 hydrocarbyl, or heterocyclyl,
containset &FasRoNR pasitivety changachgrovg, tihorehpraferablmat eation derived.
[ the are attached forma 3-7 nmenbered saturated
f“}mﬂé@ CSBF 1Bh& FOYRont al ning one or nore heteroatons

sel ggte 0 cRANS].S T

oL S5 R R ASH 00 bR, hheioum s
cafBbR @erivéd ionh @ Nl%oﬁﬂﬁ’a‘ﬁhgtg%ﬂp shidt ad, ut nROBihditedeloy an ammonium

charged N-contai ni ng group nay be an end group, a
NG(RRIR W),t hhpdeazinium -(R)N-N'(R’'R’’), ammoniumoxy O<N'(RR’)-,
iminium >C=N'(RR’), amidinium -C(=RN)-N'R’R” or guanidinium -(R)N-
C(=NR)-N'R’R” group, wherein 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 O, S or N, and
optionally further substituted at the additional N atom. It is to be understood that the
positively charged N-containing group may be an end group, a group within a
hydrocarbyl chain of the Bchl molecule or part of a saturated ring in which the N is
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30 hydrocarbyl chain of the Bchl nolecule or part of a

saturated ring in which the Nis 10 WD 2005/ 120573
wEansk3@O5/ 000602 prot onat ed, as defi ned her ePeE{IL2005/000602

In addition, the at | east one positively charged

group may al so be a cation derived froma N containing

PTBRAAD 9 Relncd, BRI (t RAHAR: D15 Bk FeBf Oppyostively charged

[ u
w55 L, 2R 07 e (AN Blghifomacic raicl,
ddfﬁﬁgp}ﬁ@@ﬁﬁgﬁbf/ is H hydrocarbyl, preferably Cl- C25
al kyl, nore preferably Cl1-Cl0 or C1-C6 al kyl, or
het dmomya:pgdferré'm embd{iRRMR e hamtmomlﬂbgrpmyﬁi dﬂryvehﬁzeacontams an

secondary anm)nl um group, wherein any two of , .,
amp@niyn sSIRUP Fef ghe formyla N RR Fer )-,uwah@remehmﬁR R’ and R

infeRenty 5 S e G pBiferbih Crre Al e PhstBiably C1-Cuo or

CIHC?:; “’ﬁf;'ﬂe‘t‘&’og%ﬁyp ”"Tlifagflgzq'RRal kz/%ﬁ’zﬂﬁnﬂfm A HufUthay be a

dr ocar pre aln

seBbﬁdﬁyaﬁM]mOHilhﬁ gr@mmmhamxgmqumo ofahe uﬁdlezill R’ orR” are H, a
ammoni um group wherein R R and R' each

teftidy pertentiny greucIwinaedl kuly, ong ofRotReor R efie et a quaternary
enbodi menth the bact ¢hl olg,qphﬁl ﬁlerl vatiyve
ARTAT s WhEETR NOPE|q ag'm?ﬁ 1§buphe AMAeNg} greup may be an

erd &0 Brla ot Sithil YhnRodrtll, RSy ARACLARE. Phtbrably, the

ar@bhRAR! drifup GO ghMtenthr{t afn‘ykhbﬁﬁ{m fg@bgp Qz@ﬁéi‘@fhﬁR' qvt 88d R’* each
fromthe group consisting of 0O, Stand N atom "and ,
mdepandeatly ys CyvGakylsubst it ut ed at the _ additional N
atom as defined hereinafter, Exanples, of such cycli

armofi BRI plericd arbrdiment. the Magieriopblosgpind] d@mVﬁtum contains

o BhIEr b, S5 g SR Gk 3 hogherein v of R, R and

R* Ufo?@ﬁfer SRR YLEERE atdrh SroPRACh &3 'ﬁﬁwn%d&%%a 'Ferd' Y]ﬂg' ‘Gptionally

he 1 nvention contains a cation derive

colvtdiringr © fmehet haeﬁmmmmbamﬁoﬁaﬂl&gr@pm@mstﬁfg of O S and N
pol ycyclic conmpound that may further contain O,

,at@mdl?tndo eationally cﬁmsthewubglstua@i iati ethehadditionak &Y . atom, y@t defined
anot the bact eri ochl.or ophyl | derlluyiat ive

nbodi
hepiRafle FROBRlGoNT coHRta cHelis BT Ay GPRoCude. asihdinium,

126 osd%%lonl’gr#}lf) %@WR p ﬁbt Aa%riélom umr#l F‘%ké’i‘i"ﬂg“g I]J?morpholuuum,

azepiuiand Ge(1BR.) ]

In a further embodiment, 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 O, S or additional N atoms, as
defined hereinafter.

In yet another embodiment, the bacteriochlorophyll derivative of the
invention contains an onium group not containing N such as, but not limited to, a
phosphonium [-P*(RR’R”)], arsonium [-As'(RR’R’’)], oxonium [-O*(RR’)],
sulfonium [-S*(RR’)], selenonium [-Se"(RR*)], telluronium [-Te*(RR’)], stibonium
[-Sb"(RR’R”’)], or bismuthonium [-Bi"(RR’R’*)] group, wherein each of R, R’ and
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sulfonium[-S+(RR )], selenonium[-Se+(RR )],

telluronium[-Te+(RR )], stibonium30 [-Sb+(RR R")],
W@ero0i130%03 honi um [ -Bi +(RR R')] group, wherei n PED/L2005/000602

R, R and 11 WD 2005/120573 PCT/ L2005/ 000602 R*,

I ndependently, is H, hydrocar byl , or het erocycl yI In

preferred enmbodi nents, R nd R' are

R’3l myippm@nﬂyslsr{é,t lmgdrocgﬂ)yymr l\@t@pgycly] gmpréfggqed embodiments, R,

, A5 o t t h
R awgﬁ' ¢ o HpFatar WSS Supheaby inelSR YDy albgyt. isgPhul, n-butyl
. t

i Erﬁ%yﬁ%ﬁgﬁgﬁﬁ%ﬁ A ory P AL ERER o8 an aralleyl

gr@&;ﬂts@bﬂﬁs denkdasid she@ehgsi ¢ group that is converted to

a positively charged grou under physi ol ogi cal

condittanotier easbodiatenfecthei gacterrnrmlﬂomlphgllorﬁmcaarvdl afi thesthivention

refer t t he condltlons |n di fferen tlssues nd cel |
copbipnpt fﬁ@m engbasie SHuy that As seavekerh &9 mepesitively eharged group

unflb© BBy diS1oR e ToRRiefng Rs Yseldfonsife oinfhiolobfeal tBitions” refer to
thdWsk AGshOM dﬂfer&%ttﬁsrsﬁés)’ﬁﬁd’bell cdt Eartﬁi(eﬁﬁ aftﬁenbra, gr oup

may be a secondary am no, wherelinh only one of

R' |In die embadimert] ahy bammgromperseam anoine gn‘ouB @md?formula -
or it is a cyclic amino wherein R and

N(&% éi wherem each peRnansk Emnd@pﬁnéemlwwiénbﬁdr@aa@al af hetsgocyclyl.
pti.onal | y containin a further heteroa

het ARRS B TREP GRaY, Be oML OB BHIcy WG CR GRly ape of R and

R’ aigg-i”t | ongﬁ Elf}} Rﬁ‘ﬁé ¥vlfe&‘é1¥1l fine Sdfbﬁtdnﬁuﬁefge %hFis a %clic amino

as d her el naf

whigei Rl &gt nodtotgbﬁfer tofieh BRSNCatoR RSmUatL) B bR SataRed ring,
group, a group within a hydrocarbyl chain of the

optrohalty benwnupgratflmtﬁleahbtecmom selenged fivm tlergeoupdeonsisting of O,
S iR ratomnand APHaRAL Rt subgHBIGE he RIGHERSHY) iR, as defined
ne ARG T8 ok A0, BMRRCER G HAREL I end v,

o) t

WM UG APk

mesplesred i satraced ring such | asaacirfdine, eppodlider) , pipbddine, piperazine,
bact eri ochl orophyl | derjvative ot the invention

mazphe ing shiggarp om@a@tepmemyb&l likesl y charged group
and t Ie st. one basi that | f ﬁrteg to d
° EBitheC BiSic SRGupe el and RoRiatid fond bosiseRe afaresd grSup under

ph?ér?]lggirg{l(?ag %%Prgl}nﬁl Qggﬁ%g%cﬁéeﬁr&%i’dﬂlg 46 e fivehfioR twill e defined
hereinafter in the specification.

In still another embodiment, the bacteriochlorophyll derivative of the
invention contains both at least one positively charged group and at least one basic
group that is converted to a positively charged group under physiological
conditions.

The bacteriochlorophyll derivative of the invention may be derived from a
natural bacteriochlorophyll such as bacteriochlorophyll a or b, or from a synthetic
non-natural derivative of bacteriochlorophyll, including compounds in which

modifications have been made in the macrocycle, the central metal atom and/or in
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nat ural bacteriochl orophyll such as

bact eri ochl orophyll a or b, or froma synthetic
wmensnatsas al derivative of bacteriochl or ophyl | PCT/IL2005/000602

i ncl udi ng conpounds in which 30 nodifications have

been made in the macrocycle, the central netal atom

and/or in__12 WO 2005/120573 PCT/ 1 L2005/ 000602 t he
the @ﬁrlﬁ.[%%% Thergengah Mg ptogy I%ﬁyc)g@ ﬁ{a§pnt§ or 5%1691@(? éy other metal atom

repl agced b ther al,..a su as_di.val e R
suff s Pt PG i izt e e im, Kt Aw, Al
, Y . A, .
O, ¥ o B R Wi BFSAEAARSA i, LI RAT AR atom s
prefesably absenttoriisisRd. 5 I n one preferred enbodi nent, the

present invention provides a bacteriochlorophyll _
der ilnatone @greferredr oembodiment, | ther  praseniR4 inRgpntion23proyides  a

78 N s N\.. .10 21s ~ M~ N111 1 N 1 12 1
baﬁ%ﬁ’é’“ﬁﬂ%“ﬂl gy “ﬁ%"%ﬁégﬁ%ladéh ‘Pi(é 15 R-\0 NWN RL

02 (I) ,~~i NN~ (il) NOR7 20 (Ill) wherein M

represents 2H, a divalent netal atom sel ectlfd fromthe

group c¢@ sissti ag of 4 =
4 6 —78

()

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;

R;, R’; and R¢ each independently is Y-Rg, -NRgR’g or -N"RgR’sR”’5 A”;

Yis OorS;

R, is H, OH or COORy;

R; is H, OH, C;-C; alkyl or C;-C,; alkoxy;

R4 is -CH=CRgR'y, -CH=CRyHal, -CH=CH-CH,-NRoR’y, -CH=CH-CHS,-
N'RgR’sR’’ A, -CHO, -CH=NRy, -CH=N"R¢R’; A, -CH,-OR, -CH,-SRy, -CH,-

13



10

15

20

25

Pd, Pt, Co, Sn, Ni, Cu, Zn and M1, or a trivalent

nmetal atom selected fromthe group consisting of Fe,
womQosazs7Au, A, Gd, Er, Yb and Cr; 25 Rl1, R 2PEmilL2B/000602

each independently is Y-R8, -NROR 9 or N+ROR 9R'9 X;

YisOorS, RZis H OHor COOR9; R3is H OH Cl-C12

al kyl or Cl-Cl12 al koxy; RA}L is -CH=CROR 9, - CH=CROHal,

Hal, GEICHRGHCNRNR R s, CHEN ByR0R3D ARIGHIICH, By, -CHeHOH Hal, -
-CH=ENR9, -CHENtROR 9 A - CH2-OR9, | - -S - -, 13, .-
CHo Ho0Bb1 268 FCHORRoL 7655+ ObbRSoR anl -k RoR 5K A, -
COtHlplipHlar CRR s Berg, kot idhy - IS NIE, - CHCH AN RR A
- ) NRERI B H,) DR, C 9. ¥(C R’;, -CH(CHs)-
CHRFE NP IDE SENCRRGG 2 A CHoPRIER, -CiCH)

N'RGRI(GRBUENSRIREQR,; - CH(CH3) - Hal , - CH( CH3) - OR9,
-CH(CH3) - SR9, -CH(CH3)-NROR 9, -CH(CH3)- 5 N+ROR 9
R 9Rsjs 610,- SSCRN-Ra5=NsRsRy AS, =EMRRY, oxNFRRR-dala |
= R9, or zCRO-Hal; R7, RS, R 9 and R'9 each
i nd s Bygqlgi_ﬁ?’a)ea@m(dg})eﬂq 55hydr ocar byl ; 10

(c) a§1' 5 hydrocarbyl, preferably Cl1-C25 al kyl, nore

preg rabl'y Cl-Clo or Cl1-C6 alkyl, substituted by one
or (@re(ﬁlu@%tlil}ea}gbalgygups sel ected fromthe group
consi'sti ng of "hal ogen, nitro, oxo, OR SR epoxty,
0, apmplsDy o Gt et Cy o
- — , = .- ri NRR',

C1-( glisyh)subsiauted by (et mogs %@-@)onﬁ,l groyrepyeiected fxgppythe group

ol RF3Ea6h; 0.  en B bR REORNEY, cor

F0C Ql ter |yl Cl dr I -CO-
cdiiroceok axCIge sty IS L SR ooy OO

NRR:C6.0a(RHh), s0Rst FOUICH,)pD-00H, )FR - meOBOERRCS | M@ HR, and —
roups selected from-the (?roup consisting o

f
POBBIR; ywhoreih & gadiRgreach sndapendentixols, He hadipsarhyl suhsterocyclyl
i 20 t t ted t iti I
am?%_i’r Gl Epepe o haEra e vel cor canart ons. and
aci ° 61U PRl pFABIRHY €908 MIEFRHIAE BRI, -Co or

gr otigs

- €,=C¢ 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) C;-Cys hydrocarbyl, preferably C;-Cys alkyl, more preferably C;-Cyo 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,s alkyl, more preferably C,-Cyo 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;
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conditions; (e) Cl-C25 hydrocarbyl, preferably Cl-C25
al kyl, nore preferably Cl1-C o or Cl1-C6 al kyl,

W@ omsazes7hg one or nore heteroatons and/ or onePCF/IIEOO5000602
carbocyclic or 25 heterocyclic noieties; (f) Cl-C25
hydrocar byl , preferably C1-C25 al kyl, nore preferably
Cl-Cdo or Cl1-C6 al kyl, containing one or nore
het dgpatorE.saidiroearbyk mefenahly (E,latglbm%l,i worg preferably C,-Cyo or

het erocycl j c.mi eti es and substituted by. one or .nore )
Cor i AR DS DRSS b3aa JEPIHECL AN TETOaAIc db PEBETR: & protein, a
120 P /1 Q0 :
mofSsAER gy B DHEb kIR L SBORRIREL S ) ot or abi y
Cl- Chy Qf resfdie @ a1 kitlino 26185 lal pEPtRIE, RYprdtdifSh Méhddhc@hride, an
am no acid, a peptide, a protein, a nonosaccharide,
olignsadchgudecmharpodgsaceharalepol ysaccharide; or (h) a

resi due of an amno acid, a peptide, a protein, a
mondsadedarivather abe H oft gosatienaki ve whsn &K1, R, and Re each

. pol ysacechari,de; R8 may further be H+ or a cation R+10
m%?@ﬁaﬁat?yﬁgggﬁd R6 .egch i ndependently is Y-R8; R+10
I'S ?ﬂfﬁ{s‘%{ cBil, &l E@H&ﬁ%ﬁ[ﬁ}gﬁ OF aftbrPdflaRhfiofat  ON; A

isa_pyS|lglog’|ca y acce e anion; 10 mis 0 or I|;
and Aphaaphgsitldgiahlly acepeslebhonsal t s and opti cal

i soners thereof; provided that, when in fornmula | R2
andnR®s @oe lpandh H, R5 is not =N-R9 and/or R4 is not

- =NR9: . df i d.that th

e PUATBRIE AR P reP e Shl Wb OBHCA 3sorPa therepf: of

111 Pt / .

Lt PGB hEASkAN R ERY AERICHe BAMPHARE] R not =N-Ry

anBR%I R Yehit COACHSE-NR L U dURffHer RoYRIc B@k ¢R¢ bacteriochlorophyll
conditi ons. As defined herein, I

is a physiologically

denvateye abf@nmdadnllsacHlI Aas ableast dee pokitivelydehargediigdsup and/or at
per chl orat e, -sultflate; phospg(ite or an .organjc anion

least) gnea basige gD, thife iy sanEeTIRA IPy RaPesItivelyy ghatged group under

oy SRl i ARG ot e, ooyl ate. and the | ke The

it ggggs"m%'reﬁﬁfﬁ I8 alyhylsio185Rall§ RO&RabIRI £ Shich as chloride,
bromide, iodide, perchlorate; sulfate, phosphate or an organic anion such as acetate,
benzoate, caprylate, citrate, lactate, malonate, mandelate, mesylate, oxalate,
propionate, succinate, tosylate, and the like.

The term “halogen” refers to fluoro, chloro, bromo or iodo.

The term “C;—C,s hydrocarbyl”, as defined for R;, Rg, Ro, R’s, and R’’,
represents a straight or branched, saturated or unsaturated, acyclic or cyclic,
including aromatic, hydrocarbyl radical of 1-25 carbon atoms, preferably of 1 to 20,
more preferably of 1 to 6, carbon atoms.

In one preferred embodiment, the C;—C,s hydrocarbyl is a straight or
branched C,—C;s alkyl radical, preferably C,~C,o, 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. —~C,oHo;,
-CisHsy, —Ci6Hss, —Ci7Hss, —CisHsy, —CyoHyy, and the like. When R; is ~ORg, then
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The term "Cl1- C25 hydrocarbyl ", as defined for R7, RS,
RO, R 9, and R'9, represents a straight or branched,
waaanatsesl or unsaturated, acyclic or cyclic, PCI/IL2005/000602
i ncluding aromatic, hydrocarbyl radical of 1-25 carbon
atons, preferably of 1 to 20, 25 nore preferably of 1
to 6, carbon atonms. In one preferred enbodi nent, the
Rg ChraG2 aldry dseo ciuebglerarsyl geranylai (@fﬁ-dnnethpl-arﬁehetddenybz mr phytyl
al kyl radical, preferably Cl-Cl10, and preferabl
(2, @10;1@-@t11ay1ethylehegadg@ﬂ|4;ﬁn- dqull W grpg%\;}@f,%e present

at tBer%'w@ip’ b arianusat ehBFodgy 3@5%%@%%@%?% 9updtnd.
Py B M S8 8 e

Cys ARGy 1th iyl MG 2D PRATEROET B E@édrbaﬁaﬁdlﬁ@%QZVﬂﬁl Ipmyp-z-en-

al so ‘be the geranyl geranyl
1-y1,2n8-3endt-yil ipeft-4-cnet-odj lmxyﬁ ¥net-yh mﬁhwyl pr0pargy1 and the like.

élzkghs}gt AR e ‘geﬁzs %‘oéu% oy Co Aonocycic

et bkt ki
as é}yﬂg@%ﬁfp)@yclo%u #1Stydbpét t?rp rcy@loﬁ@ﬁﬂeﬁld%rclﬁle?%lar o

| kyriyl Tadi ca preferably of 2
at ohs ,a efughewlamlbommenn theerC—Gyy | hydrota®yknis 1ayimonocyclic or

pent -4-en-1-yl, hex-5-en-1-yl, ethynyl, op gyl, and
polwméclm ey rwcylepr@fﬁmmjéa (@riSosi mer prefera bl1s &aCud aryl, such as

pheyE) B cgiazﬁm%w&%”*ﬁ% iyt gy L PRI R e

cyc I l s 1 1,

oy c*‘ggﬂé E%ﬁy i gﬁmlﬁ@dlﬁ?éﬁ* cy Y, IC&E ‘I%/ﬁhf&%}yl is an ara kyl radica
wher#ih e asl b@&ilcﬂleﬁtprefelﬁﬁ)lsih C25C Ry shiooe Pféfyiablss ad¢~Cy4 aryl, such

monocyclic or polycyclic aryl radica preferably a

as igensl o1 naph@yb reaides akirg pacfesably heazylior phes
Pﬂgny;lpsegaﬁ g%;ethgﬁq%ﬁgsfc?a&%py 1|rc]:|t %%ietyu rrpﬁgg etoya monocychc or

oL P BT A R i crorsti

5Supft8d o1 abh Yoy 18dikfd14s Aefthed Sboke; &P wﬁ% turated, i.e.
gaﬁser%lﬁyoﬁrpnaphth , andq?s nore pref e?ably %enzyl %r *

cyqibalikenyly br aﬂnnatmsd ehen aiyl astdefineémbovear bocycl i ¢
ConThi ety “SPYY 52 BE BUSTALS(ha BPHD(C)-CorrBa1-0 wherein
Crie YRl o5 TR M Ve JTu IS THEBkarysis methgxy, ethoxy, n-
5 SRy AR S PR A 00,
oYy (O H3) aJ—@legH}m anbaheilike. The term “aryloxy” as used herein

refers to a group (Cs-Cig)aryl-O-, wherein C4-Cis aryl is as defined above, for

example, phenoxy and naphthoxy.

The terms “heteroaryl” or “heterocyclic moiety” or “heteroaromatic” or
“heterocyclyl”, as used herein, mean a radical derived from a mono- or poly-cyclic
heteroaromatic ring containing one to three heteroatoms selected from the group
consisting of O, S and N. Particular examples are pyrrolyl, furyl, thienyl, pyrazolyl,
imidazolyl, oxazolyl, thiazolyl, pyridyl, quinolinyl, pyrimidinyl, 1,3,4-triazinyl,
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Cl1-C2S al kyl is as defined above. Exanples of al koxy
are net hoxy, ethoxy, n- propoxy, isopropoxy, butoxy,
w0 @by, tert-butoxy, pentoxy, hexoxy, - OCLBEBIL2005/000602
OCl6H83, -OC17H35, -0OC18H37, and the like. The term
"aryl oxy" as used herein refers to a group
-0, wherein C6-C18 aryl is _as defined
1m21ﬂﬂ 1355 gx%mwle begzeheny), aﬁﬂnqnapﬁw xg,ndch'ie imidazo[1,2-

Ip§HAS) SRRy S Yz oRgeT i e "her e n,
Mean A% r‘%gﬂﬁ)%é/cﬁl@ y "%lz')q” ok bR g Itnggr tﬁ%ﬁf)sﬁﬁﬁéd by one or more

het er O&r orrat | riig containing o

radédads oashoashsebest@ICt s avl tOpCgy @utpl Iﬁﬁasm@ Ism TOR; -COOR, -

S and N._ Particul ar exanples are pyrrolyl, fur

S@hReanKp’;NHSQzBL -NRR, rf(@Hz)a+NR-C@Ré,z amﬁ (CHZ)n-CO-NRR It is
|azo U|nI|n rimdinyl
t0y D icFstaod ot Wicn " pohseiie: b aomant pins iscubstituted, the

S“]"Sagﬁln"?éﬂﬂﬁé’ A, B i téaﬁ?@%]ﬁfﬂ%ﬁ]@&”f@#&?ﬂec tngs

benzAmpdgapiely chzﬁ@@& ‘g%ﬁp’-’ Ohy hse@l‘i’er@ﬁf‘&&ﬁj}%’&g% ¥htiod\¥rived from a

"carbocyclic' "het eroaryl
Nsaonaining guup)orcfrrﬁncan omu@ groapinoakentainghg & hal ogen,
CGC4 aryI Cl 025 al kyl, nitro, OR SR -COR, -000R,
osrtionglerryed. fpmop RY-copkaping. giompy rds weddmrein dedotes, for

exeéfr%}'%yéﬁ 8 ﬂﬁ%&%ﬁ%ﬁ%ﬂi °m?q%g1“$1§eéi%§§ﬁt E“Zijh%%%;rﬁum (R)N-
NREORYF bRy CJINIRY. | ibfinfif 2 OEYA YRR pfidinium. -

C )N?LRQRW ‘éﬁi",ﬁjliaﬁdlﬁnﬁﬁ‘t-I(RWNd?{1 mSiI\ﬁROm”a roup, wherein R, R’

cont ai ni ng group or from an gr oup n
andoRf aamln gndépehdently’ cafl, diydtecarbel] preforabl l\Epﬂgt dkyl ag defined
group” as used herein denotes for exanple, but is

heggin, phemyledt benzyhrotsheteroicysyLnsy mRtheRmmonyangzonp wie of R, R’
m@@wa% OIF, oA s KR i Bt nglorig Gu R and R in
@pendent% y%ﬁuuﬁfo&%car %lrﬁl %Pg?jjéﬁa'& %Tg&gi%ﬁﬂl groups,

togéthw with tHeN ageh iGwhéstethey aﬁﬂélaﬂa’dhe@f faanag BL7 nfb"mbered saturated
heterocyclyl, or in the ammoni um group one of

rnw]domlonﬁély b‘@ntauungrommromqm IReternaorms saheqtexé’from the group

R L e
or BHEL Y rkhy Pl a0 50 woms o

he€04@intitarigRe or nore heteroat oms sel ected from the

o Olﬂ[l) one more preferred embodiment, the bacteriochlorophyll derivative
contains an ammonium group of the formula -N*(RR’R”’), wherein each of R, R’
and R*” independently is H or optionally substituted hydrocarbyl or heterocyclyl, 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 quaternary
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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20 consisting of O, S or N and optionally further
substituted at the additional N atom or said cation
w0 200da20592d from a conpound contai ni ng one or PGF/EL28D5/000602
atons in a heteroaromatic ring. In one nore preferred
enbodi ment, the bacteriochl orophyll derivative
an ammoni um (RR R"),

ki BaRpmmp ron. PRiBrbly. rhe; ABSHEMUENEQUP 95 14 guaternary
m@ﬂidrﬁ{ﬁgﬂ %ﬁéu L{pﬁéﬂeﬁluf{eﬁ %ﬂrlﬁc A0 s gté-(%_%ll%zﬁgg& Xs me?l%yl, ethyl,

or ohe o em nay

RROEY), heammAs iR oRied herfsm st@ tﬁeCa%%
p?rtr)l(ymnllgyn whér ei n any two of tﬁe radi ca RhMlR'm ggcr)u}%emay be an

et gradp inghe endlearly oamnmay l]»mfomlnde mth]ln anlai/k}d rehanf inRhe Eholecule
or R is a, quaternary um .wherein each

R b dhe Fﬁydirézmmp(maw guastamamnhyd%aﬁw XR” and

i R R, LA 1S 5y e

ARSI S SN R, o i

Naatomniouwhghothey e agthchdd, form an3d7 Eherﬁb&’@dlsﬁuﬁite@@mg, as defined
al kyl such as nethyl, ethyl, propyl, butyl, hexyl. As
herfém Faxaawlercofsurhigrosps invdudathose wrh egcmdb isthly abd Rinand R>’ each

isgiigr Bl ohch b lRicr B neors bRB A ar ai i um
gl(Jsz‘]]liH- %ﬁﬁﬁo%%@%b%m)_l\"? N »F_f,‘ & (%‘ﬁ‘d) g{;ollps R and

Rggyééfgéc;d&g I %/xlmé%g{r%&%‘ﬁmar% %F toggd{?é:(rgf%;1 rﬁ?ﬁrm& S alkyl, or

heteroshtlgh drfieyind rIE’ gbﬁn@h edt e aitdm Ao eHRiRRItREY are attached form
saturated ring, efined herein. Exanples of such

a 3riougmbiered w@ratmngsedezfmdmar@m and R and R'
S?gg% 1%6{31 ¥ pﬁfSG lg,rgé k\plﬂlbpﬁ(:h 2 ﬁ n%g@te %J@mhyll derivative
o 8 SN o S5 S TR Afagin o o R

R’clhifd’ IR>> @bgethat fibChe! N atofr foRma d Rméxﬁssfeﬁesfauwa{éa ﬁﬁ defined
N atomto whi ch they are attached form

hegeinbelawed ring, as defined herein. 15 In anot her

pr ef regE Jrgodl mept t he bacteriochl orophyl | -
derl Hdp 39 mgmbeeedsatsiaterhiged e?qmmd byiéwo of R, R’

ando B2t 1Be S Wlﬁh)éhiﬁgf AT 3P nPiieh. oyt Aot gras b 2 ring
cohtaindesn1)ad subR 8! DRAIAY.: pyrrolidine, 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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As defined herein, "a 3-7 nenbered saturated ring"

formed by two of R R 20 and R' together with the N
wa@e@si2es7whi ch they are attached may be a ri ngPCT/IL2005/000602

containing only N such as aziridine, pyrrolidine,

pi peridi ne, piperazine or azepine, or it may contain

a further heteroatomselected fromO and S such as

ThersingHfoomrvehish the ﬁﬂ@mrqudes OmlﬁbC@HIﬂHh@rleNt%rN atpm and be

arog gt 'b%ﬂ@gb Rer Gy At Gih oIty e pse Fgpbles of N-
he@?dago ic fttl%gb NAchR. ﬂ}ﬂ% glrfulldml géh%?m‘ijf?r b%@ﬂ)hfuﬁﬁ’ Mhiazolium,

sal rrngs | e aziridi

pyR¥ighi Pydinidiniphdeqiidblibiim, Mopiealidiimn 1,2,4-triazinium, 1,3,5-
mor phol i ni um thi ormrphol i niumand azepini ‘um  As

triadefiuvmeaghcdpumninmt.a cation derived froma Ncontaining
denqgtes a cati erived from

heteroaromatic radic
a I\ITh@taé AeRst GREIASILE Yﬁiﬁb&bﬁ@e@tﬁpuﬁé}?% PIEh g%@nrﬁmam group not

cofiaiy GHlPeR e s *Bbt JRt iifeDNE , BhiShtimiain®f-P'(RR'R ™))
arsgﬁiﬂtﬁ ﬁQ@gﬂR@ﬁﬁ o%%ldﬂlr[gofggt(ﬂ)]’\’”dlﬁibnﬁﬁlﬁ [CSf(IQl'ﬂgﬂ Sselenonium

deriv ould ¢dntain at one N at om and

[-Saf(@mreth], cellinoinivme -6 HRR )], ntibspium T-SHIYRRERH)heor bismuthonium
grtl al l)ﬁ/ sat ur at ed Exanpl es of N- heteroaromatic

[-Be {RFSRS )il ngtoude whersrol dagh of nRddkolandmR ox dpdaneogently, is H,

hydsDB 00 hoF ety iy BrearmBldt Girn oy 3bush By iy propy
butglf' e}ﬁwlld}l EE%I@M&%% }p:lﬁluﬁgpl tively charged

up rray oni um p not contai ni ng

ni t ER&IRR1EIY @B Hbniupd esf the fohmaphom” R’’) include
[-P(RR P( gfossgm um [ - éArg+ RR R") oxoni um BRR")

gro[upﬁ)wmm]}i RBukhd R Uragh BappeRyl)] ethy Ipeomﬂl. butyl or phenyl, or R is

MR SRS SO T -
s e, o 206 T SRR s W . R and

.5 h oy R phenlt BkampRRof suffo £
R SUED mBint A) BTAphen mpeaonn ss

-thepfwaptiiont QRBl’)) unnxsludé grbepsf oviraréim RPa(l&?F\RF\" ‘each ns| methyl, ethyl,

groups wherein R, R and R' each .is nethyl, ethyl

prowbﬂantyl ph@lwl benm,eplwnetlbﬂ ® 3 gubs_tl@ltﬁéﬂwrocaébsﬂ;grow
B a1 dsitit S Paﬁa@}cggﬁﬁoﬂlaa?ﬂ%g?wﬁﬁ%f RPORRHy pharged
scRE RSSO, 1t e B moup
wiltleeH@atdtinder physiological conditions a pos1t1vely charged group as defined
herein. It is to be noted that the physiological conditions, as used herein, do not
refer solely to the serum, but to different tissues and cell compartments in the body.
Examples of such N-containing basic groups include, without being limited
to, any amino group that will generate an ammonium group, any imine group that
will generate an iminium group, any hydrazine group that will generate a
hydrazinium group, any aminooxy group that will generate an ammoniumoxy

group, any amidine group that will generate an amidinium group, any guanidine
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- -the- formula -S+(RR ) include- groups wherein R_
and R each is nethyl, -ethyl, propyl, butyl, phenyl,
whemwssbos7phenet hyl , or a substituted hydrocar byd:T/gmoqmoomz
20 As defined herein, "a basic group that is converted
to a positively charged group under physi ol ogi cal
conditions" is, at |least theoreticall basi c
grampothpt Wilhigeneviatd a geamidatisnmugdap, @Hly’lSICéﬁO é@tem Other examples
cmdltl ons a positively charged group as defined
ecplinsphing and HEFAPHOEENPShat t he physi ol ogi cal

f ﬁg bﬁ% S}ﬁ? bgéa,férlpgﬁ@),r ?ﬁbﬂl ﬁ?rllgéﬁls\;ségéefsthgﬁé\%ntﬁ‘ﬁl ay cbBtain at least
oné€ BARE g&&ﬁ?‘ﬁﬁa‘c'l? chiberRAd a 5s1ﬁ’6' gp&ﬁﬁ%hout P nder physiological

N- conta ng basi c groups includ

conditibhesuct a5 -MRR A€ FNR)-DIRIR’ halNRVNR® wé,méRaNecearNR)-NR R,
anmoni um group, any I m ne grou%ot hat wll generate an

O<-MRy, uon GrGelR, awetsinr eadnefgRouR’t bad Rl Iindepandgndy is H,
by GoRartad.cDEACTHRID o LSkl BEE PARGFTAlY G et Buipr-Giraglkyl, or
ek e 3, RS, WS A gt R o 5

mefbiH 'sQﬂu%tHéY‘r oﬁlbg)ﬁlggglgl ;]%gnﬂﬁﬁi %eeéh CEreop N %&ﬁra%ld optionally

exanples inclu and Mercapto groups

furthiee dubstittécdahtior agdiyiohaldbl atoat,i srethef basie girowe id lacN-contammg
may contain at |east one basic group that is

heteraavematie radical. posi ti vel y charged group under

p&/ i‘hpal)?,o%fl%lnbereﬂ oq%ﬁa%gcf) nif %{%[] é%%lgﬁﬁg pyIrolidings piperidine,
mo?éhcﬂlﬂ‘l:e'\l ddiﬂ&g)%b ﬂ]nsa e@%r 2% @pﬁﬁ%ﬂg %t{?ﬁ%ﬁ?nMEﬁ’ted at the

additichglna Qt'tdm@y @i‘-@ﬁqlkﬁ]oﬁﬁ)rﬁll&)shbst@ﬂhtedﬁw anke h9tydxyl ofF amino,

two of R, and R' together with the N atom form a
and- the Mat&ﬂngaﬁl@ttaowmam:g radisnl omayl pec pyragohyln gindazolyl,

toma.doth 10 further suybsti.tut
OX%?tOIEﬁh ShisgafiL GivaeyN By Jr iSREUIR yfgpm@l s, o2 -triaziny,

eroaromati ¢ radical. The 3-7 nenbered
13'\5 t%g%géﬁgloéﬂﬁﬂu{ﬂay be aziridine, pyrrolidine,

p' PRKI NG hefih F’Rbﬂ ' bé BAIEHIRAL 2l AfionaFePnREI %refel{lably of

pi perazi ne opti onal P y substituted at the additional

an atkabmbyr €irtaliedlinel motal suctnid Naskbdiij Catleal dryarhedganic cation as
hydr oxyl or am no, 15 and the _N-contai ni ng

defieechagroiai Reatanidsavedaipnn 8 Nogoutaanipe, grom dazol yl ,
?égé‘gldy?%ﬁgﬁe%ﬁ;ﬁ ﬂ?%}veg}{ Cfga:r%lé nﬁél'}ﬁ?%m an anion derived from an

amgi and mcfllld%Z(:IarnB/oxy?ate "(86635 thiocarboxylate (COS ), sulfonate (SO ), and

phosphonate (PO3 ), and the “acidic group that is converted to a negatively charged
group under physiological conditions” include the carboxylic (-COOH), thio-
carboxylic (-COSH), sulfonic (-SOsH) and phosphonic (-POsH,) acid groups.
Bacteriochlorophyll 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, R, Rg, Rg and R’g each independently may be a C;-Cy;s

hydrocarbyl optionally containing one or more heteroatoms, carbocyclic or
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- As defined herein,-R+10 maybe ammonium a cation- of

a netal, preferably of - an alkaline or earth al kaline
woreaal2esoxch as Na, K, Li, Ca, Ba, or an organi BCT/HL20€¥000602

as 20 defined herein for "a cation derived froma

N-contai ni ng group”. As defined herein, "a negatively

RIS e R L B s o
oA 250 R REcR RTINS PR e B one o more

hGBRIa4Ss QIQHR UnEQr @hssw&/@glma'axw&duﬁ@p% C&%@&?@d and/or

the carboxylic (-COOH)y, thio 25 tarboxyl |

substifuned by( 0B6GH) nmrd qatbspfbio € g( {POGHEjIclaa]l@'l WroQp& 4-aryl, or
Bact erj ochl orophyl | derivatives wth these radicals

hatexpsyploe madetiasrastadined ahove 2004/ 045492 of the sane
I t ted
ant i PEAgied Rptefh iy O Gl BeEee by e meafoadn Racks and Ros may
oRSRYS b HnicThp o Br e kﬁ%%@ﬁ?%f*ﬁﬁ% s¥1sPEY ffGmPhalogen,
nifo] exbLORY, (&ll,%gﬁ)xycapm@)y%!rﬁlu@é -CONRR’ 2@@1@@6@& -OSO3R,
PCT/ | L2005/ 000602° het erocyclic noieties. For exanple
SO, 6@1&5%&@@&,&1{ BOLNRR/ NRR’, stNeDBhENoNRRBT, a@QhNR)-NRR’
Cl- C25 al or - C25 al ker}\g that _nmay be interru
NByNBde oGRM MRt ddsNRrectelNRor dfak)n -§&n€d§%n (CHy),-
B R0 MR iuty P §O-Eelerh, AHER P GiRRY, -PosHR, -
4 f
PORRe. R neﬁﬁéfée?f&%%‘%d ErPRs SupE 3 %@Syiﬁg -080; , -
SOef| n@@(ﬁﬂr RFO,IR8., @O?ndmﬁ' 9POER ;opid/eNndnkYoehore Opositive:ly
substituted by one or nore functlonal groups, sel ecte
chiargad rgloug@nsuchmasr oP (Bd& R(’B -8R (de’dib(y)” e@(ﬁRc) —S*(RR?),
Lridine, COR, S .SO3R, 2R,
S RBGRRI S (RSN (RRAR ). NBORRICRE BN’ &RER SRRRURR’), -
Nﬂ@% AT A R Kl o o,
g&\gﬂ%}egﬂg’oor m)rce":1 nega ve? Eﬁarge‘gngrou?gz(gbc oxazohum
th{a@8liumOOPyridifiea3, - quitéBnium, Gi@ﬁmdlmﬁ@"‘ 1,2; fﬁ%%uuﬁﬁﬂ 1,3,5-

- POBR ; and/ or one or nore positively charged groups
mgzmmraemdmmmm ywherai QAR aR' InfegeDfdRR ) to 65{(, AR and R’ each
mégm%gl%g%? 1 ﬂé;ry%;égcéoyl’ or ﬁ%}%gqgvcg'l; or IY%IR;-Q@ RHBRF%IIRL R’ together
with @Mﬁd}'ﬁ% Nﬁﬁ%hqhe:y ot bR R B 37 membered saturated ring,
optionally containing one or more heteroatoms selected from the group consisting
of O, S or N and optionally further substituted at the additional N atom. The C;-Css
hydrocarbyl defined for R7, Rg, Ro 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, Rg, Ry and R’s each may independently be a residue of a mono-
, 0ligo- 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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or a N-heteroaromatic cation such as pyrazolium
i m dazolium oxazolium -thiazolium -pyridinium
wa@oosakdsns um - pyrimdi nium 1,2, 4-triazini um PAT/B,2605/000602
triaziniumand puriniun wherein nis an integer from
1to6, R R and R' each 20 i ndependently is H,
hydrocarbyl or heterocyclyl, or two of R R and KR
aretldght ter grdupt-lﬁj@lh,ewheatlb in Ho thehfarmytl rgrgum ﬁ@fgt)t(sfcﬂme@ldehyde is
forma 3-7 nenbered saturated_ring opti onal |

repeenenteda wlglebwélea R i oiiarehan bt Gi isshedeserafcamketpe such as

ST IO
a Su@&%ﬂﬁ‘f Q)ﬂéi @?tfef é Yuch/as MRS a@o%ﬂ%@l”ﬁiﬂ %Eﬁ@x?@arbonyl

stitute byt ue of 25 a ol I go-

gropby Safdady é@exfstm’e mpr@bmdsml theogroaps aﬁ)&ﬁgmos&m -SO:R, -
peptide or protein. In addition, R8, R9 and R 9 each
OP@RR neRQFABmd PORR’ wheh RuandR’ arerother than Go- or

oS by AL b B S A T nd
t t
in BB AT, 09 LUGIR-ORNRER: RRSH L-C. alo

sub%tihftb&i ®y /pBsitidely’ iresEehe Cfunét'ibﬁam %ﬁ@lﬁ}@ btlﬁord’ﬁﬁferabhe a group

phosphi ho group i's represent ed when and R
N?ERBRI’Z&B)‘SBpFﬂ'}/abeG%/(@GEﬁOZ are H In the group

COR, when R.js H, the fornyl graup of _an .
al dbh%%embodm@rtéiéh@ sweniiapy Brvike rﬁiggn@ord% lsdpay hgthe residue

of ngé‘%ﬁ’r @Slﬁfil a gﬁa gg)uﬁercg%g)ﬁ?ﬁt g‘?g‘ﬂ%g %Pfif%&Fﬂ eelgP%ﬁglent, Ry at
pom 17MRE0IR | Hégém"% ht;h\E eSidud of b@ﬁiﬁgﬂ §cid&dhtaining a free

ester group suc oxycar bony

hydoxl @eyeprsaonys serigeothpsonibe orltardsyne estargkyll €.g. methyl, ester
represented in the groups - OSABR, - SBR, - SR,
CORESRI @ PROIHR contAINMERRRCh meORaatdj R dergatbyendhereof, said

oA o B e ?ﬁéra”gﬁ@r §3tid8 e Jinkegs to the -

Cd(ﬂ(gwnﬂ)s t)t %?@:B%pf g@{ﬁyﬁ’vpos' ve X }Ztﬁgﬁ% e%ong%?@x&ﬁples of such

amﬁﬂﬁ ﬁél'doﬂéﬁvaﬂf\fé's' RindnPépides eefr@ f@*@bﬁne ané&th9LBsted OL-tyrosine methyl

, host preferably, N+(CH3)3. In one embodi ment
estmt andﬁeryll\mnmneonethwc:stéis R9 and/or R 9 may be the
resjdue of an am no acid, eptide or protel n
onelthpBeter sctersd ﬁqhmq:at ¢ gpom tNBa 19713S I@NSJG of an

wherei:n R8.is the resi.due of amnno .acid ni
amifd pld comww Bieb 35181 0 e T 2P e iRl 0P peptide
cort¥ l&ﬁi‘f‘% D’ésteledf&wa'ﬁ'%@f' sai®#hfio &(ﬁdto?eﬁegﬁﬁe linked to
eptil’ e contal ning such amno acid or derivative

theti®®ei@fposﬂﬁindl33 and/or 17° of the Bchl molecule through an amide bond. In
these compounds, the N atom of the -NRgR’y group derives from the free amino
group of the amino acid.

In a further embodiment, the C;-C,s 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 group under

physiological conditions.
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hydr oxyl ated am no acid or derivatives thereof or

peptide being linked to the - COO group of the Bchl
walessuasiye through its hydroxy group. Exanpl eBCDIL280/ 1100602

amino acid derivatives -and- peptides are -L-serine

met hyl ester, L-tyrosine nmethyl ester, and seryl

serine nethyl ester. 20 In another preferred

enbBdjonmay , be Iaemgnouzpienﬂ\lazg ’ienlgnt eateorr derived figmagn alkaline or

am no acid cont ai n| RO gLk oup suc )

alkgline grrib mgtal pyads o A Ig’epfa\{%% onarHP eﬁai?gan ppr itis a
a | k vatlve of said am no acid or

catbc)éap&era%ed ﬁ?W@é’d"“ﬁ@ “the -CO at position 133 and/or 173
of WR&sBE NerdiR! feUWefmi“ChabETR d%'i‘l\»%ﬁ'v@ Q)f%@ﬁéndcﬂlorbﬁﬁ’ﬂ “ means
conpounds, the’ N atom of the - 9 group derives

a bﬁb&mobnbr?ge;dl aomtaming ong ramnom‘ pcbshhvdyn ahargesd giroupn aad/or one

further enbodi ment, the d-C25 hydrocargly grou
or nsorsutbesict greups Byatanrcawprvetiad dor pesitivelyasharged BmélPS under

N TN IR —
B e e e

rcﬂl{ps that! eRt coaveRed der in‘égﬁtﬁ‘f ﬁﬁbﬁﬁgéﬂ k Eidup@ ander phys1olog1ca1

kaline earth netal suc

comditienpridfecvetsaly chargead the ba@:eaocldaw}ﬂrylhmplawbb fSrImhl@pOI'taIlt
g][n ﬂggt @Spr%%%j@ggé%ﬂboélgfe@tgﬁél@ lga(r:cgérllg riﬂorop i érixya%ve of the

predpss Gttt B CERabafeBh B BLAGARE M TE, D0 L

are converted to pofstively _charged groups under
physi ol ogi cal condi t} > e bacteriochl or ophyl

nol ecul e may al so—+Hg groups and/ or one or
nore negatively char-Nq d/or one or nore
acidic groups that %
charged groups undej Mﬁy@ro ogi cal 10 conditions. The

overal |l charge of "tge! hl or ophyl | nol ecule is
not inportant. In a} noffe pfeferred enbodi nent, the
bact eri ochl or ophyl | iljvat{ve of the present
inventionis ar pact erigchl.orin of .the formula I1:.
R4 N 15 N M Rs
R1 O
wherein (If)

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, -NRsR’s, or -N'RoR’gR*’A ;

YisOorS;

R, is ~CH=CRgR'y, -CH=CRyHal, ~CH=CH-CH,-NRgR’y, —-CH=CH-CH,-
N'RgR’R’%A , ~CHO, -CH=NRo, ~-CH=N"R¢R’eA , -CH,-ORg, -CH,-SRy, -CH,-
Hal, -CHy-Rs, -CHp-NRgR's, -CH,-N"RoR’sR”’sA , —~CH,-CH;Rs, -CH,-CH,Hal, -
CH,-CH,0Ry, -CH,-CH,SRy, -CHy-CH,-NRoR’s, -CHp-CHp-N'RGR’GRGA , -
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NN )m OOR6 R2. 20 R O wherein (I1) M

represents 2H, a divalent nmetal atom selected fromthe
w@e@ap2sensi sting of Pd, Pt, Co, Sn, N, Cu, PoI/aER605/000602

Mh, or a trivalent nmetal atom sel ected fromthe group

consi sting of Fe, Wh, Co, Au, Al, &, Er, Yb and Cr;

25 R1, R 2 and R6 each inde endentlﬁ is Y-R8, -NROR 9 = -
COCH, (MERP-CRBA, ~C(CHs6RsHake-GEHOFNBro FCH(CH3)=N RoR70A

- 1’ - - - - R !
U RS Gk T S TS
s G2 Hal - . - CH2- NROR 9a - CH2- N+ROR OR' 9A |
Nl-{é{g-%@m‘,’r%ﬁg&mrm, 30 ChD- CHRORY, - OHD- GHRSRO,

- O R TR R, SIoR ERELNBAIR 9 OA L - 23 WO

2005120573 PCT/ 1°L2005/ 000602 " C( CH3) =CROR 9,

- C(@)8) #ROHal , - C(CH3) =NR9, - CH( CH3) =N+ROR 9A |,
_CH{OHB) - Hal , - CH(CHB) - OR9, - CH( CH3) - SR,
c&élx}e)clr@@m@lrocaa:bt( )- N+ROR 9 R 9A , or - C=CRO;

R8, , d R'9 h j | iS: H:

(b) (Cg- c§s—%}4§ Q?Y&Eg?%ﬁ?f SPI#%%%%&%’%W%%% é‘?%r% fletiohal groups
sl BT R g SRR 1803 o8 R SEoShog icic
PO O G OISO MBRONIL,
OR, ( SXEH), CONRRR’, - ©(CH2)-08R, -OQidn0(CetrRy -@PORR’, -

-OPABRR ,. - PCOPHR, d -PQBR'R', .wh '
PO e BEARAR, T2 HhOTRARGR By Fag IsBraifopyt: taocarbyl or
1 M o 2 d -
hetpbod ST HHGRE 2Ky Bhedt B RERESK eI, ety onal
grogps  ERIESt Berbtamy NAbshRul $9Nohet diNGn®k functional groups

positively charged groups, negatively charged
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;

- (&) - €;-Cys hydrocarbyl containing one-or-more heteroatoms and/or one or .
more carbocyclic or heterocyclic moieties;

(f) C;-Cys hydrocarbyl 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;

(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;

Rs may further be H' or a cation R")p, when R;, R’, and Rs each
independently is Y-Rg;

R’ is a metal, ammonium or an organic cation,

Aisa physiologically acceptable anion;
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15 groups, basic groups that are converted to

positively charged groups under physi ol ogi cal
we@oewdilzisens, and aci di ¢ groups that are converPErIL2005/000602

negati vely charged groups under physi ol ogi cal

conditions; -- - - -- (e)- Cl-C25 hydr-ocar byl

contai ni ng one-or- nore heteroatons and/or- one or

norm is@rdrogyankdi ¢ or heterocyclic noieties; 20 (f)

O e L e Bl B ST SisPB B o
o, S PR RS B 3 0, S P, 9Lt st one

posﬁ%%lg ng/éd ?&?% lahHIdRdatbleadt bRSItHIR gfoﬂﬁtl@dﬂ ROoc@pietted to a

tern, a nonosacchari

pos@ﬂw@?%h@@&drgrd@p undemlgmhglegmahmncﬂeonmr 25 (h) a
resi due of an ami no acid E\mptl de, a prot

mo nlasenscpreféraed embodnnq:tgogag aRisdd Rigy ag de efined in (a) above is a
BB A BT RS S GBIy one o

ol ) I T30 5 80 s g L v, v

ORP@RE?&%?% ﬂﬂﬁoazumm@OIGONlm{’phﬂ@Rcél@@Ral-QOSR -OSOsR, -
accept abl'e sal ts and optical isoners thereof; rovi ded
SOshat-SORR, badH8O,Be cﬂ(gmﬁ&m dDRR/at FNeOBs, FDFMRRY, | {C(ENR)-

NRF s ENBS B Ogr BB, e Rs oo ea o-GORE=RioNRe,
(BTN R ?{c%ﬁi P BRnde. P! hO9 OOk, QuGH R, -
PRR} diﬁﬁgi%&defﬂg?%f%r FPPRL &GPy Bafflerou sy es COO.

COsu bSS(D{]UT-@SOQy -P®qr- OFI‘DJIE f-B@ng @ﬁal—mﬁu pa I&ﬁitaceﬂmtharged
from t he group consi Stl ng 0] 0XO,

(0] e nitr 0
eroBR omiuygs of tlhRd{”égﬁstgeOg;)ca%R@g b ook (Rt S¢ SRR, -
Te"(RRE, SRR ni KRR RE) o N (R B O (R N (RRR), -

RRRR R O BR B (RN BT, and 2 N

oG TR b B, PR, 008, i,

pyridinium, quinolinium, isoquinohmum pyrimidinium, 1,2,4-triazinium, 1,3,5-
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 O, S or N and optionally further substituted at the additional N atom; or the C;-
C,s hydrocarbyl may be substituted by, or is by itself, the residue of a mono-, oligo-
or polysaccharide such as glucosamine, or a residue of an amino acid, a peptide, or
a protein.

In preferred embodiments, the Bchl derivative of the invention is a
rhodobacteriochlorin of the formula II, wherein M is 2H or Pd; R’; is -ORg wherein
Rs is C,-Cg alkyl, preferably methyl; R4 is <COCHs; R, is OH, —NRgR’g, or ~-NRy-
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cos, -sS03, -0s03 , -P032 , -OPABR, -PO2H and - PABR
; a positively charged 15 group such as -P+(RR R"),

WO 2@5(1IRR7R"'), -O+(RR ), -S+(RR), -Se+(RR ), -PCT/IL2005/000602
Te+(RR ), -Sb+(RR R'), -Bi+(RRR'), OF-N+(RR)-,
>C=N+(RR ), N(RRR'), - (RNN+(RR),
-(RN-C(=NR) - N+RR' R', - C(=NR) - N\t( RR R" and a_ N )

Cl b BB £ B o NRR> 58 Y Rock -G (- BaLHE By is H or
oxazagl i.u thi azoki - - ri.di i i hol | ni .
le@@cj@%ﬁlﬂi@mlsp i oo 3 at e d byt st Sl positively

r n [ - n is r 4
chFRelll EREHI R IO Bl Bl BB 1S SRVEAEESRa positively
chhgpgdoganpyinder plngicdogegt tonditions.t wo of R R and R

together with the N atomto which they are attached )
f or dnangre7preganist embediments.ca the rapove somponads Ro is H and R’g is

cqnt gj ni n ne.or re het eroat el.ected fromth
gl REF GTHELY C 1 1og OB GHEIat A Cores Bk SHORBSILPy at least
' t ddj+hinopal t . )
onf RPhbet Sl g UL RIRY o of b7 o0 TRast bnf B TPty RRR: and
optibRalle steiapRd W FORGRS ’)_og'tcg,qy, vhere@l X sadaagdcheindssdhdently is
as glucosam ne, ‘'or a residue of an amno acid, a
H,depCi iyl optionalpy stlastitutet bygNBf ‘&7 eak lesttiodiyolyhssch ahpyridyl, or
of _the inpvention i

Bchl derivatiyv is a. . L.

R ?JNEBOE%%% withitht Nratom fom 2 érmﬁmierqd, ring Sugher qonajning an O,
2H-or. Pd; 25 | Spy- ein 30 R8 is Cl1-C6 al kyl,

S %@faé?lgb?@z‘ﬁ tﬁjll-l;ogéi-ffga_ . RLis OH -NROR 9, or
-N 2 L2#Q5/ : : .
CHE?%H %%1%%?&9&04(3& Rﬁ%ﬁgoﬁ%%tg {(?)19 PRRG2 invention provides a

bact¥R9chld2ofH1 Dl ri (e -of RnnglaHI owhefeln G4 i8IHY lor RhR’, is —ORg

R 9 is Cl-C25 hydrocarbél substituted by at |east one
wheseint Ryl §1-Ce alled eprrederebly methydy Rats 1€Q8HsoRe ip&Hi end Ry is a -
oup that .is nverted to a positively charged group
NER o TG S5165 6, M (heCHaPICORSISUBE O ror e pref or r od
enpodi mept gyl > AhOXE 1 ( u »4S Hand R9 is
Cﬁj-)CZS aﬁg"{{ﬁgr}tg?grg |}>ﬁéi(@g)22“ lq](3’rr§%{§Rpr’efer ably Cl-C6
iRyl , SHLETHL I}ega’b @H,),89RR’; one positively charged
$§up I\I-FRR@R" )gr y %g Izejast one basic group -NRR and
-~optional Iy interruptedb)aNB R') - .group, . wherei n. R
and. R each independeAtly is H Cl-C6 alkyl
0&1) onaF-NEu&telrut¥d by NR'R', or heterocyclyl such
as pyridyl, or 10 R a ?]5‘;( N ether with the N atom
forma 6-nmenbered ring Fhlpy- containing an 0, S or

N atom and R' is Hor Cl1-C6 alkyl. In one preferred
enbodi ment, the present invention provides a

(iv) '_NH—(CHz)n‘_N\—/X - and
=
) N l ’
—NH—m ﬁ N
wherein
Xis O, S or NR;

R, R’ and R’’ each independently is H or C,-Cs alkyl;
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bact eri ochl orophyl| derivative of formula Il, wherein
Mis 2Hor Pd; R2 is -OR8 wherein R8 is Cl1-C6 al kyl,
w@e@sae@d y nethyl; R4 is -COCH3; Rl is OH andP@B1L2805000602
- 15 NHR 9 group selected fromthe group consisting
of: (i) NH(CH2)"NRR or -NH(CH)"N+RR R' ; (ii)
NH (CH2)ri N(R')-(CH2)ri NRR; (CH2)ri NH2 (iii) -NH
gGH(ah)rmNgéﬁf(‘r‘on(M)lO;pﬂdlfﬁabm%}o onad CH2)ri N~ ; and
5 (v) NH-(-" mHN wherein Xis 0, Sor NR 30 R
MISaammt@geéafmmulnf@ epanelerthly it 34 or c1-06 alkyl; 26

005/1120 093 glg,qgfl B200R %8&&@? ddiyafived #Qtl%%ﬁ{sefl{eamby the

'S an I ntege romil

her%ac er og%w‘f%?ggmﬁé%%}%gﬁ%ge; gfr:gfgsent ed by the

heri randgbérgnaefgrabnaobodisnch?, ahd et mvemtianotprevides a
preferred enbodi ment, the present i nvention rOV|des a

bactercaahlorophyBrdgshwptive ifrfovanla, H, svhereinny i 2H oxRdi B nis ~ORs
whefewt Bt G1-beiASYL PRSEETDTY Ral Rt F bi;rﬁlpe R 8" Ry are
botROtle! r&ﬁn%a MENRR, 9 g??diﬁ) a?s ﬁfeﬁﬁg apovE: E%ﬁﬂﬁie@s of such

of ‘such* bacteriochl o derivatives are

bac‘%&l&i&ﬁ@r@)ﬁ)ﬁ 11 Qiérﬁvﬁﬁvé?ér%'r@gfb@éﬂt@ﬂ dyettle ¢rergin Wedignaikd compounds
4-11 and”33-45. In a further preferred enbodi ment, the

4-1pramgledB®-4Bnvent i on prow des a bacteriochl orophyl I
derlvatlve of for.mul erein Mis 2H ar Pd;

UiheF PIRERER] scrmhodme e iegFRy JBVSAtian rgevides a

b B T Ral ol SRR o2 P, s o,

wherein Rg is C;-Cs alkyl, preferably methyl; Ry is -COCH3, R; 1s -NH-CH;-
CH(OH)-CH,OH and R is a -NHR’y 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 II, wherein M is 2H or-Pd; R’; is —~ORg
wherein Ry is C;-Cs alkyl, preferably methyl; R4 is -COCHjs; Rg 1s ~NH-CHy-
CH(OH)-CH,OH and R; is a -NHR’y group as defined above. Examples of such
bacteriochlorophyll derivatives are represented by the herein designated compounds

In yet a further preferred embodiment, the present invention provides a
bacteriochlorophyll derivative of formula II, wherein M is 2H or Pd; R’; is —~ORg
wherein Rg is C;-Cg alkyl, preferably methyl; R4 is -COCHs; Rg is -NH-CH,-CH,-
NRR’; and

R; is selected from the group consisting of

- NH-(CH,),-OH;
— NH-CH(OH)-CHs;
— NH-(CH;),-NR~(CH,),-OH; and
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15 bacteriochl orophyl| derivatives are represented by
the herein designated conpounds 48, 50, 55, 57,
WG 206420574 and 72. I n yet another preferred enmpCUiLzeoN(000602
t he present invention provides a
bact eri ochl orophyl | derivative--of -formula I,
wherein Mis 2Hor-- Pd; R2 is -ORB wherein RB is
Cl- C6 al kyBlycpsdparagl y methyl; R4 is -COCH3; R6 is

GHFFIRBTCELE CRApEn Bty pANTH o B ors
Commoanies B SyeRERAL RSN AcRagLs RES' Bk B ed by the
YRéretn ferighed pogpeundd 65P®dndeTs., the present

i nvention provides a bacteriochlorophyll derivative

of fldremapmpbundsvderGi § audi 10 2andosinedar FompoyndORE thesinvention
{n.R8 i - hyls. R4 i )
A o Skt oSt G e B 1 wherein
NSl Shi 1 - ) L - .

BeRT (AipBoilel 2075t Bl (@Obobli) &), W peecsed i N-
hyd888/shéfiaidi RENTLS L 4DE{0HE RS8Rt id-
ywhere?i n R andqy ggch [ ndegégﬁsgedrﬁ?%gﬁﬁtﬁﬁfbﬁrﬁm%ﬁphmd NHS
or didaBpheidANHS issredcted with albakylersdiamiseiofithe formula NH,-(CH,),-

bact eri ochl orophyl | derivatives are represented by the
NHzrein desi gnat ed conpounds 65-70, and 75. 5 The

SR 704 LA R M
B RG89 S SRR e PHBGRD 5 B i i
Schemby Hrtgx ysattivinn offi 4161 3¢ NFS)aniino ilkghaﬁhﬁﬂé edeRribbd DfBove with the

and the resul ting Bpheid-NHS or - Eﬁhei d-NHS is
correspanskin g hﬂthnRaHlaﬁl egediHsl By dfIPLEe posificatian of the product,

dififant s s beopBARIS G P disatger issalarisgution. Thus, cirae
salggé%ﬁe Blé( ?Pgaéﬁ%lﬁﬁg %g%tgdnrg%?ﬂlg@ﬂra%:%ﬁf%g %éggpg@fe gallfrseéelﬁoge obtained
by Bt iy FripHRBh ¢ LA el Cacbee shibe SaPbO ¥Btalhdd by BRition with acetic
acid, and so-on.

In another preferred embodiment, the Bchl derivative of the invention is a
rhodobacteriochlorin of the formula II, wherein M is Pd, R’, is —ORg wherein Ry is
Ci-Cs alkyl, preferably methyl, R4 is -COCHj, and R; and/or Ry are -NRgR’,,
wherein Ry is H and R’y is C;-Cps hydrocarbyl, preferably C;-C,s alkyl, more
preferably C,~-Cyy alkyl, substituted by a guanidino or guanidinium group. In a more
preferred embodiment of the invention, R; and R¢ are a group of the formula -NH-
(CH,),-C(=NH)-NH, or -NH-(CH,),-C(=NH)-N"(R); A", more preferably, -NH-
(CH,)s- C(=NH)-N(CH;);"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°trimethylguanidiniumethylamide herein designated compounds 14 and 14a,

respectively. The guanidine derivatives can be obtained as depicted in Scheme I by

28



10

15

20

25

corresponding halide R Hal, e.g. CH31. By HPLC
purification of the product, 15 different salts can be
wobioaitzsds dependi ng on the buffer use for el utPGRIL2005/000602
Thus, citrate salts can be obtained by elution with
citrate buffer, phosphate salts can be obtained by
elution with posphate buffer, acetate salts can be
reaobtmu oéd thy Byl 7 oammadikyestde vad dl-aamdinapyregple, rand  the

gugHgmp fvfaﬁrvé aftu%dr'ﬁ%‘é@%we&eal FSRIdRHRST the
for @?%*p pre era 6cﬁn{3§{ﬁ tﬁ Z%ﬁ d%%&\g%ls&e ehﬁon is a

rh(ﬂ%%c%nﬁ@lﬂ@hﬁ MRAR t@rmul%"ﬂr ﬁzh@re'ﬁ? Mss H 8n®dRR, isS—ORg wherein
C25 hydrocarbyl, preferabiy C, -C25 al kyl, nor e

Rs szr aéfjﬁadikyl @ref@tablym@thyl sRmst-CQEHg dmél By gudor Rsrese oNRoR s,
I d
wh%é*éﬁl Rovani] o Ris d G om EQESCGReNp PP ICEHAY 1 rfoas Ayl more
5 NH: (- CHR
profEtahf; Sk ot bl 0oIEd b f“ﬂ?fa L rq il anioRd preferred

em%&fgﬁérgx& ﬁﬁ% ﬁ9e¢@51§ %R ahll R dret £ clup BE Bhe f&%MaLNﬁ (CH,)u-

es o conpoun s re the 131,17

SY@%@N Cihﬁﬁeepﬂéférabiyg NHLSCHQ)H -S(CHs), A", wherein n is an integer from 1
ani

173-trimet hyl gu i ni umet hyl am de herein 3
to d@sumﬁareldycan@o@md@ P gxample of seslpcompasmgds ishthe 13',17°-

dingt sl Prisgne b S B g ?I%Fltp n?‘éﬁﬁ)@%@o&oﬁqﬂs sulfonium
delri\%gﬁ{ | Q1 Ot BBTa]ﬁe]d ]b§73 rﬁﬁ%tﬂﬁfa 3y (ﬁaﬂnﬂl ¢ éél\fen - held W1th S,S-

dlnopyra guani ERVE

divhéth ?ﬁ?gtehﬁﬂﬁé HRketttd h a nmethyl halide. In another
pretefred enbodi nent, the Bchl derivative of the

| nvhnanmﬂler pra“emeﬂo&mlmhnmnt othiel Belilndarfvative éfotheuinvention is a
wherein Mis H or R -
rhoaiob@@eapﬁlyllormqueﬁlé rfaﬂp}»‘langt héprema ilg ﬂwébéﬁeﬂ awﬁ%& wherein

R 835 el sietbny meVEiG? 95@1@%@@%"% gk Ry are -NRR's

wheféth RA! *?4 | %';thng 3l mzl C,$ %%fdaa%ﬁd ﬁafeaalﬁ%l C.pE,URlkyl, more

group. nore preferréd “enbod

- prelfél‘abg_m ICw Rilkel suBstitatel dyod qﬂmspthnblm Pphosphloaium .group. In a

NH- ( ri S+(R2 X, nore preferably,
mokgip(ederpd g(rrbq@)mem: of ﬁlmen%&nﬂqm, iRs aad Rm@réqegroup shthe fgmula —

bt R bR a0

oSS SRR LR IR TRl KPRy fom 1 10 10,
preéféaBRhend v td $.S Eféérﬁﬁleb)"diysshﬁhm dlﬁnpb@ﬁl@t adre - the 13',17°-
dimethylphosphinoethylamide, herein designated compound 18, and the 13',17°-
trimethylphosphoniumethylamide, herein designated compound 17. The phosphino
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.
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I n anot her preferred enbodi nent, the Bchl derivative
of the invention is a 15 rhodobacteriochlorin of the

wo orosk@73 1, wherein Mis Hor Pd, R 2 is - ORSPeITEI2003000602
R8 is Cl1-C6 al kyl, preferably mathyl R4 is - COCH3,
and R1L and/or R6 are NROR 9, vvhereln RO is Hand R 9
is Cl-C25 hydrocar byl , referabl C1-C25 al kyl, nore . |
pr elre amdithyr ﬁﬂﬁfé]“red anidydd m@ubsﬂlﬁt ¢hd dddsyvagive of the invention 1s a

phosphi h
fhoépbgéﬁfllé&%@%dlﬁ Eﬁ%sfe%&glt %\ﬁ {.R/Iégqﬁ ?&PQEE‘:P@ —(Rs yherein

Ro 8 € Rt o2t haodhll 5738 COGH A} aEF Ro qrs NRR

wheRiE ) §f &1 aa?i'dyR’J\"Tk (C(}‘:@sr hy&’ftfc@i’l@ﬁ pPefereM? r@i C,) allsyl, more

an integer from1lt 0, " preferably

preBrabBl €3-©f, digh snben@meftﬂé)yam arknﬁoléhi aﬂs?)mum group In a more
di met hyl phosphl noet hyl am de her ei n desi gnat ed
prefemgbembodBnentraf thaanvetiony R, and Ry are a group of the formula -NH-

(Chma . EISreTE BT G S Ehe AR Uk ol MR Hohedts (s A

ol R SRS, o s s om0 1

prefi@abKaL i 3 6r 6aAnkRaniplaisvad 16,178 iimethydyrsosiamidthylanfide, herein
t he phosphi no derivative wt h_al kyl halide, e.g

desmgtsttydl icodibeind ol9,bythakads i @htameda bs1, magtlon of a 13.17-

h droxyet hyl am de .derivati ve und
y yfq ) @mvagve 1\2{ melfh))larsme

Tl BAoWRE PRdRAEd %sg&q%{;%& RSB §HRAAERY inveRfon is a

eqtron 1s a

| s
rhordlaﬁggféﬁ%%'bhﬁc&' tHE 'fGrnglfrllglt[E GWFFIQ%%F%N%LS 2(% dg'l&f RN iM-OR, Wherein

Rg ﬁ)S €1€C@b11<$/1 npﬂeﬁ)thbly%eﬂwl E@@k—GC(@mﬂ)mRanaimb Rl Ré1ddoeRs are —
R 9, wherein is Hand R9 is Cl- gr
NRny]&Ir acuhpigin Rog @fﬂraélﬁll B@ md 85 aredyi-Conbydrogarbyl, preferably C;-

AL s, L S D A5 A5 ot o
o B S S EHD o O Sy o o

-forliti4 CHRYRR RS (R, Swhiereit R eRPra@ldeRabhye. pifefdBi?)the same C\-Cs

As+(CH3) 3 X, V\hereln nis an integer froml to 10,
alkt, qfrefeaaibly Iﬁethgl amdeA” isranexom| la 4 more praferred expdiment of the

imieafipBuRd 123 SN OF 40 BOATHa 60 HeRBI Gzbr R o ~C(CH:)N-

YA o B Cs B € Byl b B b BECR BRI or NE-
S R e e P e R
int@ggrofrod ]l B B,i preféohBlywhes eomo. Examples of such compounds are the
herein designated compounds 20, 21, 22 and 23.

In another preferred embodiment of the invention, the Bchl derivative is a

bacteriochlorophyll of formula I
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R8 is C1-C6 al kyl, preferably nmethyl, R4 is

-C(CH3)=NR9, and Rl and/or R6 are 15 NR 9R'9, wherein
weR@s5i1205F8 and RO and R'9 are Cl-C25 hydr ocar byPCT/IL2005/000602

preferably Cl- C25 al kyl, nore preferably Cil-Cl10

al kyl, substituted by aty,l| east one am no end group or

a positively charged group, giore preferably an

ammoni um end group of t oYl a \F(RR R') - A

wherein R R and R t he sanme

-Cl--C6- al kyl, preferal and A- is an anion.

In a nore preferred e o'oo Phe 20 i nventi on,

R4 is a group of thef 1) =N-(CH2)ri NH2 or

-C(CH3) N (CH2)" N(R)3+ A d R6areagroup of

the formula NH(CH2), , - : 1° (CH2)"N(R) 3+A-, nore

preferably, NH (CH2)"NEH3) , \Wherein nis an

integer from1l to 10, {pre éraByR, 3 or 6. Exanples

of such conpounds arelthe herein f‘gsr gnat ed conpounds

20, 21, .22 and 23. Fg{\;q]anot her ferred enbodi nent

ofW qui’rventlon the B derlvatlvelsa

a 0 / 3

DaCKPRABELEIREY byl B e RoROUGROTS PEOCE IS,

Cul2nR Ninldnd divhléht Fel Rn, o, 184, 5AL G, ES YoRar;RS Rl

Wherein 1 0 M represents 2F or a metal atom sel ect ed

f r oRy @8 MRt oPX -Rigt Y i€6) o8h; Ni, Cu, Zn or M, and
trrval ent Fe, , Au, Al, Gd, Er, Yo or C; 10 R1
Ry, @%Prgj@@, Y is Oor S R is H OHor

CCIE?E H, OH or C;-C;, alkyl or alkoxy;

R4 is ~CH=CRgR'y, -CH=CRyHal, ~-CH=CH-CH,-NRgR’y, -CH=CH-CH,-
N*ReR’sR’5A , -CHO, -CH=NRs, -CH=N'R¢R’sA , -CH,-ORy, -CHy-SRy, -CHo-
Hal, -CH,-Rs, -CH,-NRyR', -CH-N'RgR’6R’5A , ~CH,-CH,Rs, -CH,-CH,Hal, -
CH,-CH,0Ry, -CH,-CH,SRg, -CH,-CH2-NRyR’y, -CHp-CH-N'RgR’sR7A , -
COCH;, C(CH;3)=CRyR's, -C(CH;)=CRoHal, -C(CH3)=NR, -CH(CH3)=N+R9R’9A_,
-CH(CH3)-Hal, - -CH(CH3)-ORy, - -CH(CHs)-SRg, -CH(CH3)-NRoR’y,. -CH(CHs)- -
N*RgR’s R’9A , or -C=CRy;

Rsis =0, =S, =N-Ro, =CRyR's or =CRs-Hal;

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

(a) C;-Cys hydrocarbyl; C,-C,s hydrocarbyl containing one or more
heteroatoms, carbocyclic or heterocyclic 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 converted to negatively charged groups under physiological
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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R3is H OHor Cl1-Cl12 alkyl or alkoxy; R4 is
-CH=CROR 9, -CH=CR9Hal, -CH=CH CH2-NROR 9, -CH=CH CH2-
WORMSR2BR 9A , -CHO, -CH=NR9, -CH=N+ROR 9A , -EH2HOARY/000602

-CH2-SR9, -CH2- 15 Hal, -CH2-R9, -CH2-NROR 9,

-CH2- \+ROR 9R'9A , -CH2- CH2R9, - CH2- CH2Hal ,

CH2- CH20OR9, - CH2- CHQSRQ - CH2- CH2- NROR' 9,

CI'(ZJ-)CI-Qa DNisRBie QRH@Amme acnt:HSpept(deHa)prmR @ a mono- or poly-

C(CH3) =CR9Hal, - C(CH3) NR9, - CH(CH3)=N+ROR 9A , -G

bptorzateral , - - CH(CH3) - OR9, - CH( CH3) - SR9,

2%9%5%9 ladY- ﬁ%@w@%@?&m@% Tingfercin the

R 9 |Q[g]%[p(?ﬁ ﬂéﬁb ahicQdatid@t ected from the
caﬁg’?@ﬁdocoﬁm 1l ing o Hl? 5 hydrotar byl ; Cl-C25

hy ds1e¢aiddythat ARy &gl Ry er@boﬁhiDngRs hehet GN-HHEnd/or R, is not -
carbocyclic or heterocyclic noieties; Cl-C2

C((blylg)%g bytd shbshacteriashlorophyihemelechy dias uatclqaéh ane positively

oo, P, S TBLS, BERUS S SRR, o g, posivvly
d

chehod Bifip It o RRRuidl Ron@fifonS O L Lo, ot ositively

O TP $nci€ éﬁéferreaf@ﬂ@odlﬁ%ht ahe ifeaitRnt lﬁ@vidksra‘EBahll derivative of
charged groups under phyS|oIog|caI condi ti ons;

theCfibrxg;ﬁEl hytleetmMyd PdoRi & +COQWHe ,dt; 19 &hm&@%n&s is =0,
carbocyclic or heterocyc|jc i eties and substi.tuted
andR; 9 e WRs, ishezeiny Re t1f @nkasidpe oﬁgn Agung eyl copaging an hydroxy

oty QuRGIE0S! SHTEmGho Saded P dieteal, PIORIAHS At glkd) more
pre?aﬁ Iy ] %tﬂfll yeste&groqogﬁﬁ?ﬁﬁe ; cdiftdiniMpe Raiidl ahiind’-48&1 o?8der1vat1ve

ation R+10,” wherein the

theﬁétiﬂ anwRicdOai$nRacidtrebiduenie fiics rantino ggroup gaay be ganieomized as a
5 provided that V\/nen R2 and R3 are both H RS is no i
triméthRnemdniim Reroup. dot exaoplHf-sweh; demvativee of formula I is the

bacterl 009(5 or oph | ecul e has at | east one
herggsdesignat C%Wﬁpé%@—gfoup and/ or at |east one basic

cnaPe SHBpobREPRUR RS Euich. BRI heif NAPERCBNS e orms

- plgmqjé.”ﬁﬁlﬁﬁ “séAietiTdIVE NhrieSéht PSPt 1éas h?lﬁgglarﬁ?rﬂovbé ivicter-soluble

0 the formula I’ wherein Mis Is - COOCH3
anRijectediin Rfués-soidaieds wish ne 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 3 are shown herein and, based thereon, it is assumed that this
and the other derivatives of the invention 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 xenografts in mice, as shown
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and Rl is -OR8, wherein R8 is a residue of an am no

acid contai ning an hydroxy group, preferably serine,
woeooa/120sr73 vati ve thereof, preferably an al kyl , PODIIE2005/000602

preferably nethyl, ester, or a peptide containing said

amno acid or derivative thereof, in which amno acid

residue the free am no group may be quaterni zed as a

hertfh trr Figst bydnainfpdéroomsiradespthang isxphopddynamigaldy, active and causes
derivative of faorpula | is the . hergin i.gnat.ed .
tumQirgradigatian at oo SQECERTatins; %ﬁaﬁgpﬁm&(g@closed in WO
red hgrein so ' t e " pi
0038458/ o B RoBRTEN-EREPY 0, B BLPIROLD PR metny-
_ i . i . P ot in WO
R AS30) 4 0 I gEag onnysyBaaktons in
2064045490 grigaaggéstedHRoRBE! swithit ¢campolnd Siwdesigered the short
nmononeri zation in the presence of, serum al bumn by .
clebrsinag tisaks of Hedding (Mg E} dased onvhgisrhigh phototogigdy and selective
Thus, . trafficking, of the conpounds in.and
effeghoib herfumhas] yaschBede, Hitse COTHANIS spl Hiafied o %, reatment of
: , biodi . g, . : : _
R o e LRSI RN A g P Bion,and

alsbaggihst GeaGositive drfd GsatiRgatihebatteiia. and the ot her
derivatives 'of the invention renmain.n the

ci r Thiigt imanothed aspecta the pyeseshdnventiore previdehar phaanaceutical

as shown in Fig. 3 Cglfrqei n, .commound 5 r.eaches ahve% .
COTHPRHIPHERMPIENS r@c§ CBYatiy o THe ARVRIED B & pharmateutically

i n at | it [ . - Ther ef or e,
accteﬂgalt')z%Faflgﬂte%oégm?fnad%%ﬁdﬁ\%tﬁfﬁynacggg{a‘é)(i’%g slg;rl;si tizers

for3g p?&%ﬁk&rexh@é&ﬁténm,g tRDphartthfduiRak c@ﬁg@@itﬁini esmprises a
xenograrts in mce, as shown 32 WO 2005/ 120573

BcRCUeti 2005 /070Retmila Herldior I Mérgm, Momngrdferably a derivative of
denonstrates that 5 is photo dynam cally acgtive and
forpuila dkbearingor qeariarnait FBMOMUMEIPwP.dupghigpterably, compound 5.

88?%5%%1%3%& g%ﬂf ﬁtgpqﬁ)g)gga;; \%3 P[ﬁle q \%%i}iogll Eax?ed sf.n?ila.yp optical | absorption
YT TE PRSBSOS EPURI O G plosd i

- PCIATS03200%7 0 (49 200415 490 aad testy pimilac @b thitt bf Pd-Bpheid (WO |

conpound 5 considered the short clearance tine of the
0033833 mindy. thayeforBasnde oesidingi withingthepgtented tissus, theyame expected
to BoRBePRIPoirIBEIS AgeRer THRECH B rhsrHoeH asyaligpsoasitizers and
o Wt A SRR BRabR, Copend, o

and {3 3® BRARUIMEnDaARECEdBpounds 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, esophagus and bladder
cancers and other hormone-sensitive tumors. The compounds are useful for
treatment of primary as well as metastatic tumors.

In another embodiment, the compounds of the invention are useful in non-

oncological areas. Besides the efficient destruction of unwanted cells, like

neoplasms and tumors, by PDT, the compounds of the invention can also be used
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10 Thus, in another aspect, the present invention
provi des a pharnaceutical conposition conprising a
w®avi/1esr3 vat i ve of the invention or a phar mackC/iQadd0p0602
acceptable salt thereof and a pharnmaceutically
acceptable carrier. In a preferred enbodi nent, the
phar maceutical conposition conprises a_ _ Bch|
agaisti waliferating cels and darterip) Peoliferatingegelisrand bloed vessels are the

f bl deri vat.i f.. 15 f laJl b [ .
maf s iy 1LRGIRF S CB iSSP BT 1 G BRAFLogsgption. 1n

. Th -Of i [
odigf o0 AR AR 7% AR RO Bt umors s
as Bé’iﬁgﬁ(ﬁr@g’[h@tﬂﬁ% Hyne negatively charged Pd-Bchls
di scl osed in" -PCI/I'LO3/ 00973 (WO 2004/ 045492) .
andIn uee preferred ambodimbat, the cadpapids of thednvaoiaresshe used in
and, therefore, ona,e residing within the treate )
PDYlj deuidreatment &f cag wéfés%@arzdlqeasquﬂycif%wesse occlusion and

hot odynam c_agent Th t hys be .as .
oo SELAET PPERD e o sehip i d HFEHaRs septgnosis, and
Ietofi | gl £ fldreNSrefdrfed BAMBROARACHIRAE ds of th
ath?%%%oez%ég I’g?(ﬁ%éﬁe inaf:/enti 0 earecﬁseful in the cffounds of the
inventioh agé askd foe pde Famtinigr eatedringd yn-Bieht aéstpnesis i anomslividual
states and several cancer types such as, but not -
suff¢ring devre & candiewrseelar sissgsatthat wadgrwent spamary aagiogiaphy. In

br east,. 25.chest..wal unors arising.from breast .
an i Brefeded rpaient o auRsindg B taEeTiEh censbeeed in a
- | .
e % FRRELGR R et t, ACIROA B o plaque i
a dideassEblobd Vel her enbodi ment, the conpounds of the
invention are useful in non- oncol ogical areas., )
Beslmasothiee préfercideembddisenic theo nompounds of dlie gavention can be

| j ke 0. neop| asns d tunors,. by PDT, ..the co unds .
usesh g P T T4y BRbrart Aot I onlk Deasss, dESons tions such

e T A

witd §taifii(that@NBEti0hs VTt §h) W16bETRSbEs Rt Rbhhtd the veins to the
psoriasi's and macul ar degeneration. In addition, the

artedep@apilkirieaylooatedsiadhé oppreleteleaf tansking. . -
non-mal i gnant tunors such as benign prostate . .
hy pdntanesisr. prsfaried gmbedanent; dhe sppmourdniof thggnvention can be

s PR Ko Yool S i APt 3 bl R fians such as
L s o .
coff 5] Ry ACRAELAGL1 0! ARAE AN, SRR macula
degﬁfn@gahtﬁm (AW, mor e pr ef erred enbodi nent, the conpounds
of the

In a further preferred embodiment, the compounds of the invention can be

used in PDT for killing of microorganisms including viruses, 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 Bchl derivatives according to the invention sensitize

endothelial and/or neoplastic cells or other abnormal tissues and lead to their
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invention are used for preventing or reducing in-stent

restenosis in an individual 10 suffering from a
we@aroditesascul ar di sease that underwent cor onar BCT/IL2005/000602

angi ography. In another preferred enbodi nent, the

conmpounds of the invention can be used in a nethod

for the treatnment of atherosclerosis by destructiagn of )
destuctionnby cusdptiqueither 14 Wyeedk€¥ Biveodsgshaht of nappropriate

N E Y
encgo:gregﬁﬁéé lo%gg&ia%n(‘fl'cﬁﬁ%ﬁss it (i sipFIde 5§y§%}ﬂ?§7§fi 'gﬂ*e? eadi®oxygen

he scarring, psoriasis, oot ,
spé&?ést(‘%’&OS‘Hdc'h' &5 JuPeRSxe8d and BPdrok9l tadivalpewhichi 426 considered to be
(mal formations of tiny blood veSsels that connect the
respengibletfor thecytataxic effect] &mpdditian] the) phdtoaciiveted fermisef some of
upper levels of the ski.n)._ In another preferred.. .
thesernstehEitehls thtoressep el thioresrence et igninglasaligingomors or

in PDT,f t f_opht hal nic di ,
ottF S8ruf2r WhighdRE SF hEr i BRY "Sorneal and
chopyie %'thgﬁf ‘i?é’l%ﬁ%’lb/asrﬂgggfét&ﬁicﬂf‘@meﬁﬁrtﬁe Féh%ﬁ%}?', ¥he compounds

age-rel ated macul a eneration (AVMD). In a further
of phefiavéribre abo giamintlarly mitable doindasaflat-taegétmpe D B(VTP), as
can be wused in PDT for killing of mcroorganisns
descnibled diragiouskyufrsPd-Bphgid {hookel® ca itaademarg DfsStepa ddiotech) by

thedpurROT il b BT Bl GG LAH095 o BoLet AP B dedhgjaventors
b d.pl f Msion. ol ' di.ati.on:

forp bEtGEmRy st RSBl SEale STOUd oY P i - tumor

actgigpob*f‘ dir iﬁact&?&dlﬂ@roﬁ%ﬂ@;lg%gyﬁﬁ% Gyaes Past t H¥ser@on  direct

m negati ve bacteri a e novel
photeioxisationlof ildibidudé ehdetheligiscAldartdimthet wastillar tissue response
invention sensitize 30 endothelial and/or neoplastjc
to cthiel sVEP dnsidt. abimse nwith i Seolkasd, atlie | tu@niesst have shawn that
WO 2005/ 120573 PCT/ 112005/, 000602 destiruction b . N
PhetosERFIARTON & ke & ?}&es-pp G-apt JEsgUtepgdys frumination
shcﬁ'ﬁgr%r' iﬁhﬁveﬂ@déeﬁli&gfoﬁ: rels{llté ™ ?ﬁida‘ﬁﬁ%%ﬂlﬂtv B8lar damage and
phot to en

oactirvatron energy Is transferre ogenous

- depl¥HEE Bf DRI SN WALIAS td terfr@n J106Eblood applysdidl indrtdredication

reacti ve oxygen species (ROS) such as superoxi de and
hy dimshis aspetitcilis envisagdd by ¢he tmeintionedsa to bee the compounds of

the RUSOHOR Voo B rier it and; FJe b jERmeR] f timors as
S R SN S T
admpfbshgsifide charges of the compounds of the invention significantly
enhance the absorption of the novel Bchls to tumor endothelium 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 compounds enable reactive oxygen species (ROS) generation upon

excitation that is limited to the interior vessels and, thereby, causes selective
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Due to their relatively short retention tine in the
circulation, the conpounds of the invention are
w@asositeosiar |y suitabl e for vascul ar-targeti ng ROIVIL2005/000602
(VTP), as 10 described previously for Pd-Bpheid
(Tookad(r), a trademark of Steba Biotech) by the
inventors and by others (WD 03/094695; Borle et al.
1espo0s) cfnabnyrniahevesaelens as fthpse present in tumors and age-related
bai:gy%ﬁi ochl arophyl | -serine (Zilberstein et al., 2001).
macy SCReTalight i “tumor  activity of the

bac‘ﬁ]{ei Bg@g?éﬁ@{fw& )t fﬂevﬁ%é.fs&?t %&%ﬁg@ﬁthaglgg@gje | a'ty to serum

direc Oi ntoxi catron i ndi vi dual

altfi@hinS Abu{%r@ﬁcdxﬁqaef@@ﬁwg@ bf thé THRpoRRAANsRchfst de timi-covalently
VTP 1 nsult. Thus, with Tookad, the inventors have

boahd e s¢rinat albphahan ko plasimaflhos, after fowlfadtion and before injection,
fi ber-optic-guided transcutaneous j| 1 um nation

theyhalaw o artewact Wity seyemclaum) alca Tasle ofesliilug agpeous solution.
o1 S8 KE PR ATHRSR0H, cAPOEIHRY. G Bebis of e
iny ﬁ%ﬁrmﬁg flf@oﬁ/%?@&eﬁ[‘ &0 bﬁalﬁgl%g 3?%16 E%aéiéétoignﬁi&ﬁ%ew}ﬁowder is

—

e I nve O to use t 0 20 the

solubyeddi iarsaline aardnyneitich phamidveativallya accdptiblé aqueous solution for
_ treatnent of tunors as previously described (Kelleher
injeetienl i.y. RoDPptientH@n fasbloode theneomaeensk istthen edsqrbed de the serum

b YRR B 1 S, ST TG TSR B o
. L t
oty Sar Sy e PO P L Bt o

sufinatzed 2P OR cnfif Bioa MFhet Selencd0@fd Peamiee! lofePhatmacy, Mack
2002). The enhanced affinity dramatically decreases

PubhshiogriideenEastonoba,l®®fed f or i nducti on of endot heli al
cel |l -death at very shoyt tines of .incubatjon, as
r eqiioF daRgIGSLS, PEPQFEs: t{l%ung@Jidﬁng@ws mapy e usw@g@ne or may be

C ounds enabl e reactjve .oxygen species, (ROS .
1ot EE RIS R B ors B Dl SRIEREE R SR Wihappgnetio metals,
iiQr S ;
o KRS0 SRl eSO b BERRILORL 4 o e
byvtaskird procdiuass, s asinge¥ Gap ', t
age-rel ated pmacul ar degeneration. The Bchl )
thedpatiepst preéerably bya vpigedtan. i hbe hequsrofithe €ancenmay be imaged by

affinit o serum albumn. A. signifi.cant percentage ..
staglasd proleift, g Scoitas tmemiorab e e S8mgiRaton

to r i j 8 1S .

|, TFE AR R kB8R allitiyyd 56 PP, therapy wil be
establisHedChy \thé BkisledUshyaidiairabeditling fatticoegierichcd acBumulated with

aqueous sol ution. 'For the preparation of the
otheln @3 ohd atentviatises osehos PDIGrend wilé vBohdeparfdingen the choice of the

derivative used as active ingredient, the condition to 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 Bchl photosensitizer. The suitable wavelength for any

of the compounds can be readily determined from its absorption spectrum. In a
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i nvention may be |yophilized, for exanple, wth

mannitol, and the dry powder is solubilized in saline
wW@r00angses her pharmaceuti cal ly accept abl e aquePCBIL2005/000602

solution for 10 injection i.v. to a patient (in the

bl ood, the conpound is then adsorbed to the serum

al bum n) or for application on a sanple in vitro
prefergbembotiangnte patrangdightfsotrns is dsapomiors prefefably lasers at 720-

carried out by techniques well-known in the art, for

npl e as summarized in Rem ngton: The Science and

Pragti ce of P . i shi . . )
P A4s55Eaded hy pro®il inabioh 38 ¥ idhnionSF bieins such as
ser@f algahﬁﬁ,e&cmiﬁﬁw SEmAAIB MR linBRMife hulaRedeegmalblimin and
a radi oi sotope or other detecting neans such as
chiprrignstgretines ofchaian seasmkalbumin n(as iesenibed im Tarap et al. 2002),
enbodi nent, the Bchl derjvative. is

hormgnesagrowh yiactase| el thely demwataves, Ansibedigsespensidgs | that bind
usi ng 6 1111 n,; 201T1, 99n¢c, .and is adni.nj stgd to

speEieats: Rontreepiehe aBrg OBy Hgeulfio cniffiin 3:fceEtors and

gl AU e DIOTHEK, bbb of fnrcaing the

retdtRnatiiiie§ is tirabdi and trebedasiesntHafingBed neginmuat opticdl @bsorption
be adm nistered for PDT therapy will be established

of Bhe t Behk Iderivetivghyisi thameacdairaired allowhefosx pegreatere depth of

accurmul ated , wi th t her Bchl,. derivatjves used in PDT,
pergatian Whys KcRiBBRERRIIEN QHEC CRUT LSS e

dery ' S . ve inar.edi d e jiti 0 .

oo Ry@apedfett ARt B oAl hopd BLGRRE o0 fize the
intr§@48 iahH GRet@boliH 8tabilityestt theaBehlt iBidty @88 TR int&sydtbf crossing to

physi cian. The wavel éngth of the irradiating Iight is
thepexditadalttiplet hsisten thas nalse hexpaadingpossibil#besoftiamesy aliagnostic

the Bchl photosensitizer. The suitable wavel ength for
progeduresf the conpounds can be readily deternined from

It bsorption spegtrum. I.n a, 36 WO 2005/120573
pTT Pt Z00BP BB 0! phETarT T Shankdd; Refipheial (EislRy and/or neo-
j ' bhyat ! r i .
end i YECR SyHEtes TURORESIEE ke BAR g iy 10 e
endodiglisg @tlgnwilf prefeteatinbly sargbt - Beldrmoietlebyoithe tumor or treated.
_reconbi nant serum al bum n incl udi ng_human serum
siteal Bgmian reswlt, Bheheonmentration uof uthes pbibtasensitizeerigmthe  vascular

al bum n ( descri bed. in Tuan et al.. 2002), hornones,. .
corapRSAIs St R AEnaAN, disucis, XPa{edde ingieasd drptaatically elative to

. iy . . t | - -
s PR 530k B GEL L e B0 B, s g
ampRflcation of the PDT effect in the tumor 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 sensitizers 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.
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nutrients, e.g. tyrosine, to the Bchl noiety, wth the
pur pose of increasing their retention tinmes in tunor
wa@eestizesat ed sites. Having the maxi mum opti cal PCT/IL2005/000602
absorption 10 of the Bchl derivatives in the
near-infra-red allows for a greater depth of
penetration, while keeping the ubiquity of the natural )
sy sTkenBckE dervatiesst ofothet inveniion srayohe Simar wasddn phetedynamic
is expected to optingize the .intrinsi.c. and nmetaboli .
thegaptsi an diByantie appther BreRt therpy; yeditar ﬂrf‘s%%tg}ﬁnt of a discase,
. Crossing. t@. It [ . St .
dis GRS o il 1 ARG aE o' RN P PLE e 303F may be used
intﬂﬁb?&%ﬁ% in OSBRI AitlP RuLierP %o tHele I pte vl thedrecurrence of
peripheral groups and/or neo- endothelium specific
can@dt icpodtirgs anmfioer apeptsudhsad fie plema Qlighgadf ithe tlyngo and the
neo- endothelial cells, will preferentially (i%r get
perithaeuBclliningiast thesahdonaen), comnow sites «ft wucad; ifor somg types of

IETINE TR T T,
folﬁ’%ﬂﬁ%hﬁ?&g%@odgféﬁ'g %tﬂﬁfopq’ﬁ% g &ty rEfbmdsiay efﬁeo?%mffunds may be

conc e nor t1ssue, where cel re
alstRE&d Hi BReopehtive PIST as@ur diagnosispfor feixamipl® wfdiraintamors.

PDT effect in the tunor site. This enables effective

us eAobthier gossibilisg escondingto thednventiondisrtagisaghe pemppunds of the
. of the nornmal tissue, . thus reducing th need for .
inveptien 4n| PDleof laksei Solid (gt By BHersBaa) fHesey. b dechnique that

R R e —
ton%cf@ofggﬁi} UTH’ THRO NS BE dpesidilyeseehlSin adkt thatréqlive extensive

vesséls of solid tunors; age-rel ated macul ar
surgegenehaisiinhead madnecbsurmorsacut e i nf | anmati on or

at heroscl erosi s (Dougherty and Levy, 2003), due .tp . . .
t heThesaravt oficpiposad o b stergdapdghe ggptesef %iﬁﬂaﬂnstfaﬂon

iR AL 42 A 1 ST TR s, e
hedTf coidiHiBRS Q)got@gz}%ati Behlvideld ¥RichVRve thihGhe currently used

I nvention ma urtHer used 1 n photodynam c therapy

- dodige T PRUtBRRDT1® (abovat 5190n Hp®Tkg hodyanyighgecr Tookad® (about ... .

treatnment of a disease, disorder or condition, to
2-Tomkg'kp hodprvecighf)ect i ve. For exanple, they may be used

i ntraoperatively in conbinpatiopn with surgery, 1o, hel
pr eVbatphanmacewisal ceewasitionscah the Hb\wnnangf&esaﬁw&ée@d to the

B T YRR
by SRe280n Bors PrEFMAGSbyP intravenous injection, locally by direct injection

into the solid tumor, or topically for treatment 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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cancer, in intraoperative treatnment of recurrent head

and neck carcinomas, or followng fenoral artery
war@sopisasty to prevent restenosis. The conpouPdBILZA§5/000602

be also used in intraoperative PDT tunor diagnosis,

for exanple, of brain tunors. 10 Another possibility

according to the invention is to use the conpounds of
thet batioriiovend i msid B@bTdefivitivegeardl intermadiites 75, and (II) the

interstitjal therapy technique tha i nvol .
Biqlegighl beatioge Aezsatties the yiefaamal 4Histey O SpE newi B derivatives.
needl es gui ded by conputed tonography (CT). This may
be especially useful in areas that require extensive
sur gefpve ' d and neck tunors. 15 The anount
I of ggtn'poun %ﬁ%qggﬁani stered and the route of
adnipniisd Extaingples ier¢inp ¢helateeivatives! cfcther tivegtion (4985) and the
ki nd of disease, stage of the disease, age.and _health

inteyorediates k-3p Will e pragensett by Bagir 1aspecthe ¢ pgibers Hghpld and

un@}ﬁ@% ra&%%}ligé ﬁgﬁ‘?ﬁ: g@ﬂgﬁ?l%e[&%{ pﬁggéggéqui}n?dsl( I E\}e( g?)%ﬁdix. The
forfrinkdd8f K8niRody ftﬂfkgﬂwgygﬁg iaéﬁ@alpﬁ?'ﬂ'i@.@%ﬂélin%@'l and 2 ﬁl:[eld in the

conmpositrons o are admnistered to t

Appéidignit thyersd andrr dbspripieslyustshaforcthi RfeiEncénr
exanpl e, systemcally, particularly by injection,
nore preferably by intravenous injection, locally by

.direct injection into the solid tunor, or topically
of skin diseases and conditions. The

1
' | | il d by the foll ow
L AP LABR) o5 *Edupes’ For conveni ence
' h ' f th |
]?gaeﬁlg%%{ghlém%gt%%@, the section of the Exanples

dintot subsections: (1) the Chem cal
3. BéBactriophesphorbidega (Pd-Bpheid)esi s of 38 WO 2005/ 120573

PCT/ 1 L2005/ 000602 . the cati oni c, and basjc Bchl . .
4. d§+wlquarhwmﬁéﬂé§1@0%99te&ﬁa ) lge 17°-di(2-amino
Bi.ol ogi gal Sectj.on, describing the biological activity
ethgDapnde Bl Uaer i vat i ves, | CHEM CAL SECTION 5 I n
t he_ Exa h{%ﬁg | TRMObYERriBEhloR® | MY M- git2-N>-tri-
3. (?- 9%6 ggrg t éggrc?mbélpﬂnlgslf}%es (1-%%%rl\?mf:|| be pr ésentgd '
meBWliieidnit@siadjanvide Acibate alvfBExample 2bol.d_and . . .
underlined according to the followng List of , . .
6. Cnpaoridsmativxyeerbapybmethyl-Rhedobaeseriachlerinr kbl uli(3-amino-

the ca unds ear in the Schemes 1 and 2 and in the
propy. armgg TExampflepf]

7. 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13 L17-di(3-N°-

2.
3.

trimethylammoniumpropyl)amide dicitrate salt [Example 4]

8. 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13',17°-di(6-
aminohexyl)amide [Example 5]

9. 3'-ox0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 131, 17%-di(6-N°-
trimethylammoniumhexyl)amide dicitrate salt [Example 6]

10. Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13',17°-
di(2-aminoethyl)amide [Example 7]

11. Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13, 172-
di(2-N°-trimethylammoniumethyl)amide diphosphate salt [Example 8]
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Appendi x at the end of the description, just before
the References. 10 List of Conpounds 1.
w@awsarisexhl or ophyl | a (Bchl a) 2. Bact eri ophep@ihordood®0602
a (Bpheid) 3. Pd-Bacteriopheophorbide a (Pd-Bpheid) 15
4.

31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin
12. Bliadliidn B (dbmaﬂr5methexmarb)mlu@ﬂ[l)ﬂx&h@ﬂl@aqerg)chlorm 13'-(2-N°*-

inkS s BRI ORI ar G
13 BB AR R fymnetop2 meiblborins med, yper fodide

1t4 8k ainf3s ¢i{ 3-anmi no- 20 propyl)ami de [Exanple 3] 7.
54 g% i)eg t hoxycar bonyl net hyl - Rhodobact eri ochl orin

14, 124114di@ndi 13008 Stmetiekhydrbonylni ethypk Bhydylsavtetéochlorin  13',17°-

dicitrate salt

[Exarrpl e 4#@
dl(Z}gummdum@thtd ananded EKB@WJ@ I hy! - Rnodobact eri ochl ori n

14a, Jafladiut. fooKG ARGy RGORY P SosaebisPieshigrnn 13117
aiGritpbigd ?&%‘Eﬁﬂlﬁ@?{'ﬁ%‘% e P

15.31-@K0- 35oRBt Ik arTRombonphythy RROGAbBsdteribddbtiar i nl3'-(2- -S*-
131, 173- di (2-am noethyl )am de [ Exanple 7] 11.
dmﬁﬂh)}'lmdfmmumethyl)anude citrate salt [Example 13]
31- ox0- 15- net hoxycar bonyl e Rh dobact |ochI orin .
16131, 3 70%0-40 TBFOXNEES OFYIFT%FéHZ.ly#Q R qel317-di(2-

hy@hRAGRIRALE Sl fxgap e 8] 39 VO 2005/ 120573

17. 31 ?X&x&aﬁsﬂﬁéﬁe&y@ﬁb YIRS 10X ho B elshesriw C hligh i1 -di(2-P*-

- tri ni umet hyl ) am de chl ori de salt
trm[lﬂi be% mﬂl&ethyl)amlde dicitrate salt [Example 15]
eld; [I\Btrlneth){lammnlumz met hyl ] - Seri ne

18. net hy?p dph]icfsrlm OFR) | ddh (e -di(2-
IR N

19572 RO B sy et o ag sl P T A
truﬂé—’tﬁylhf’é%mumethyl)amﬂe dicitrate salt- [Example 17]

20. 3'-(aminoethylimino)- 15-methoxycarbonylmethyl-Rhodobacteriochlorin
13!,17%-di(2-aminoethyl)amide

21. Palladium 3'-(aminoethylimino)-15-methoxycarbonylmethyl-
Rhodobacteriochlorin 13*,17°-di(2-aminoethyl)amide

22 3'-(trimethylammoniumethylimino)-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 (Wasielewski and Svec,

1980).
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di (2-tri et hyl guani di ni umet hyl ) am de [ Exanpl e 12] 15.
Pd
W@ 160064 20515- net hoxycar bonyl net hyl - Rnodobact er i oR¢l/0r2005/000602
131-(2-S2- 10 di net hyl sul foni unethyl)am de citrate
salt [Exanple 13] 16.
31- oxo- 15- met hoxycar bonyl net hyl - Rhodobact eri ochl ori n
13%ii}) Padldilfuin bagtérimpheoplydipate (Rd-Bphaidd wag exther prepared as
31- oxo- 15- et hoxycar bonyl met hyl - Rh%doba terio hgoré'.n h Ltd
previously7desatibed B3Ot 00/33833) phésyas btHedTomrgha biotech Lid.

di citrate sal anpl e 15] 15 18.
thr%%@t{?g@%;%?‘ﬁ%%%ﬁﬁbonyl met hyl - Rhodobact eri ochl orin
ig] iii)g?’D‘iiéI{]ﬁiesd' (BRI RRAKRY, NOES by ABheWalEX&@ D] 6-hexylene-
diaﬁh@(@nd%ﬁﬁéthﬂ?ﬁ@@lblﬁﬂey{mﬂt bylutiBhp detxec pardhased dirom  Aldrich
131,7173-di (2- As3- trimethylarsoni unet h&/lf)rarri de-
(USA )i Nrmchoxgwwnpmtémﬂwig) wWasppurchaged from Sigma (USA); 1,3-
m nget hyl j.m. no) -

dicydl %{E@é&l%?m RO - Fathabraridiqrysaqols | hydggploride  were
e L ISR ¥ b s,

-NRG lefR1 pHosPhihd tw jatt asdord amldest2®, (1994
2 31- (??@%?ﬁf?@n%ﬁsghn%?hyﬁ%%gf 15- net ﬁigggdcgr bonyl met( )

andhyKinoBhiod oktacd.er(i 98HL o8 jSadimethylcysteamine diacetate was prepared

131, 173-di §2-t ri_met hyl ammoni unet hyl ) am de 25 23.
accpedipg ée G 3,793,370.

ﬁ;é‘t’)%ﬂea%%!{" %&gbﬁ%ﬁhﬁ% iaﬁlll%l:éllgfaﬁg.txpgféyg&fe?aﬁ?’ LB except
whep herfiinfle(ApL.C SiHely LTI B8 ede appie o o

was prepared as previously
des%g/? et s(il‘i@eﬁctl)_ﬁlt& ieselpel-@y, derck3 Getdany); chorgfdrm-methanol
2005/ 120573 PCT/ 1 L2005/ 000602 (ii) Pall adi um
(4:badveri opheophor bi de (Pd-Bpheid, 3) was either

st B e FoMAERY BRORRATE (M) I lign Weré Tebbrded on
Ne oM. F _ PrOteCdr o
s RIS A R 1 s S ot
g k) : , ' :
e
pur GRYSElk Extmttibgcaefildtiits of, the Pd-derivatives were determined by

di cycl ohexyl carbodi i m de (DCC) and 1-ami di,no%yrazol e
coriglating o Pdeoneensration (using flame photometry with PdCl, as a standard)

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 (JASCO, Japan)

spectrophotometers.
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purchased from Fluka (Swi tzerland); trinethyl arsine

was purchased from Sterm (2-am noet hyl) di net hyl
w@b@spkisne was prepared according to Suzuki etPEI/IL2005/000602

(1994) 10 and Kinoshita et al. (1981).

S, S-di net hyl cyst eam ne di acetate was prepared

according to US 3,793,370. (iv) Chem cals and solvents

of (i HRLE awagpedormedeusipgeamllG-909ethsexowst (IO, Japan)

perform ng HPLC, where HPLC-grade sol vents were
equappad with a Uy -Flxdiagderareay ?tﬁgf@& (Ki esel gel - 60, Merck,

Ger many); chlorof ormmethanol 15 (4:1, v/v). (vi) 1H

Nucl ear magnetic resonance (NVR) spectra were recorded

on Avance DPX ZSOG}gEMmEtEXngS France) and

reported in ppm (6) downfield fromtetranethylsilane,

W t h-residual solvent peaks as-the internal standards.

(vii) Thq extinction coefficients of the . . 1 am3
Exsople i \GatQved Snavethexsicar hpnglanethyl-Rhadobastenioehj orime 137,17
..Pd concentration (usin . ame photonmetry with PdCl2 as
dl(%raémémaﬁwﬁamw&t@m{bo #kal density of the exanined

sol wti he. p icul ar v n W ]

et pfisd [ PILAGEL 3 16 ShEPReRl | compound 4 G
thol6Bte86c0ria depivatite inmwhich thearhirahiicedl atddds ab®as), Bpheid 2

Engl and). (ix) Inductively-Coupled Plasma Mass, = |
wasfiesttactivetedyat th€P- VB) cahexylGagidriiyoNaledlrpsysuccinimide (NHS) as

ot g o ey gy ). SopiopfhES apddi g er 1.
. z VI . ' . .
R AT

T ISP the e 8F Teddckd , th
ten%gg%tﬁﬁézosm Ft>hcér/ | Lzoésﬁg%%gm%ﬂﬁ EIPLCewas \pﬁg%sg‘?rr?ed ¢ diy

residsicngafdids6hvedOni cidbrofornt(ct.) A6@al), fidterstd) fiequinpgpdable material,

with a UV-915 di ode-array detector._ CH M(;A&. EXAMPLES, .
ands affes eyhporation of the solvent, the product, Bpheid-17"-(1-oxy-succinimide),

was QhtaRsl THe COSEILBaR TP e ({ Eoripound 4) As
?gpizfg&ﬁ%'gn(sseﬂgﬁ%f'Bpﬁaa-fﬁqls&gﬁ-afc%iﬁnﬁae)ﬁ%a%oa{ﬁoﬁed in a

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

isocylic ring of Bpheid, and ethylenediamine (1 ml) was added. The reaction
mixture was treated with Argon for 10 min and stiured at room temperature
overnight in the dark, to enable binding of ethylenediamine at both the 13! and 17°
positions. The reaction mixture was then evaporated to dryness under vacuum, re-
dissolved in chloroform (50 ml) and washed once with water (about 50 ml) 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 ([M+2]/2).

Optical absorption in chloroform, A (relative absorption): 753 (1.00), 522
(0.28), 354 (1.05) nm.

42



10

15

20

rhodobacteriochlorin derivative in which the central
metal atomis absent), Bpheid 2 10 was first

wa@edsuasesl at the G173 carboxylic acid by PCT/IL2005/000602
N- hydr oxysucci ni mide (NHS) as follows: 50 ng of Bpheid
(conpound 2), 80 ng of NHS and 65 ng of 1, 3-
di cycl ohexyl car bodiim de (DCC) were m xed in nethyl

Exapbe i d2. over i3 gBxos- nmdmxycanbenﬁhmtélyl “Ritoda-hacteriochlorin

Sokvent s evapor at ed under redyce ressur the dry.
13 rIQSTch(?eNX%Impﬂwdawmwwmbaw ﬁwd('@é\rat%aﬁ(fompound 5)

evapamaopah B S LI  bnodinl s ESfifed in Scheme 1
Dii?@ﬂsggl; Iﬂ%ﬁ %@g%r@&fgf}%}" Taﬁil%)meth"}\@%(ﬁﬂé %B(‘)“Eﬂ’- CﬁQE were added

out

to BeHRtidn 1034 Qi-[ﬁ S 2G#hl of ehldﬁ}()fdmﬁ "Ehesﬁa@bu@@l IﬂlllXtLﬁ‘e Was treated
-m xture of chl oroform and met hanol (2:1, v:v),

withrAbeont for elfailie antlestmminommghttahéoomst@nmem;turq ngt}@f dark. The
Bphei d, and et hyl enedi. m ne m d
progbelc WasrOUTRR TGS WG oYt CEbat ) Ap o DF opauggus lgver was

red at. room,t e
colfydfeg nd e gipiict A E PO ALt AR BRLHER G HpLG Jasco,
Y N dh MAXDWeMBardd dffer, pH
Japev%p%(?lg?ﬂend?(%gp%%nze(ggm d’eJrad \E}ﬁ%‘%dr%%i}te_ di ssolved in P
4, OC Bbhfeﬁf & mcéfoitnily. Bindelmivhegutofibe of wileltongicemd(Sksdhe dicitrate
m) to dischar traces of ethyl.enedi am ne._ The .
saltcm dasonbcdnus dlablg b&h@oﬂu@remwgetwssma speefans; ofgempound 5 in
ol | SI%% and l? agor ated, thus obtaining the conpound
angils, ¥#13. 89 (M+1), 357.56 ([Mr2]/2). Optical
absor ption in chloroform 2 (relative absorption): 753
(1.00), 522 (0.28), 354 (1.05) nm 42 WO 2005/120573
PCT/ 1 L2005/ 000602 Exanpl e 2.
31- Oxo- 15- net hoxycar bonyl net hyl - Rhodo- bact eri ochl ori n
131, 173-di (2-N3-trinmet hyl anmoni unet hyl )ami de dicitrate

sal t (conpound 5)  Conpound ared from
conpound 4 Table ld@fj‘i%ﬁl%%t P‘fPngWi "Pfe‘p tion oitcompoundS
Di i sopropyl ethytanrme—(DHEA) (27 ) and mernhyl i odi de
(30 |, CH3I) Weme(aﬂubjFlcﬁv( /mind| AYon 4 (3 ng)
in 2 m of-chlorofoorm|The react101 rrixture was.
treated wiwthi{Argog for{10 m#f and $tigy e¢d ®ver ni ght at
roomtenperature in the dark. The |produyct S
extracted twice viisth water (&bout 50 (hl).10the aqueous

| ayer was C(PLLecLed_azd—e,uaggLaiﬁ and—+t-he- product
was purified{by HPLC (HPLC J SCO, Ja(ban)l.O(bqﬂ um: C-8

250X20 (YMC, Hapap)y—Setvent-A—605-Meitratte buffer,
o g 5 ROIATN

30 0.2 100 0

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

NMR in MeOH-d,: 9.33 (5-H, s), 8.92 (10-H, s), 8.75 (20-H, s), 5.35 and
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 (12'-Me, s), 3.09 (3%-Me, s), 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,CH,NMes), 3.39 and 3.02 (Me’s of NHCH,CH;NMes).
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10 4.0. Solvent B: acetonitrile. The elution profile
of title conpound 5 as the dicitrate salt is
waleasn2dsesl in Table 1. The fl uorescence em ssi OPCT/IL2005/000602
spectrum of conpound 5 in nethanol is shown in Fig 1.
15 Table 1. G adient profile of purification of
conpound 5 Tinme mn Flow (mM/mn) A%B%0O 5 100 O
5 Op@al dbgofptbnlB0wask?, 5. (t€letive abgorptian) 0050 (1.68), i)@ (0.30),
(+): 990.12 (Mmtrat% NVR i n I\/le()—|-d4 9.33 (5-H,
3545(1,29.190. Qtengl/ wafer 8y pagigds 4Y60.5 35 and 20 4.95
(151-CH2, br), 4044(781718H m, 3.80 (153- M,
br s), 3.52 (21-Me, s), 3.19 (121-Me, s 3.09

)
Exé\%%e’vsglﬁl%é l%znr?etﬁaﬁcla(r% %/gﬁétélgyiiﬁh 61 (1 ('\)/%li‘ll)gl)n 134, 17°-
o GBS IS Lt SO
&

20066rhPOBIAS 6P 60®"a's |dbmﬁ5d eodesaibedpin Exnmalss braboiverbyi rpaction of
BPI\QI%&%&SB (%gééfelﬁ@%;eruaas\%ghﬁaﬁﬂé% %)‘QI%%) ‘ti gﬁgr atio
31 BRI @;Ibwﬂ% FACHRSL 12024 M or i 1
gk Dol 000054 1 e sBpyin) 5 (o0, 2
(0. 23;903;4 Igyggyﬁﬁil on of Bphel d-173-(1- oxy-succinim de)

th 1,3-propyl enedi anine. ESI-MS (+): 813.86
(I\/HNHZCI—|20|—|20H2NI—|2) 739.74 (M. Optical absorption in

Exampo4oo) "bggz,l(qr meiboxysar bRy e@L RAcdobacterbenforn 13,17
ar bo ' | Qry
o G5Bt O PR ORI gt 1
di CCBfng ﬁn§a7 twe{sC%ﬁiéﬂdﬁ&‘m c gaﬁmnds ByVeactith avile®IEA and
from conmpounnd 6 by reaction wt and
CH;sl 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),

354 (1.21) nm.’

Example 5. 3-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 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 (IM+2]/2)

Example 6. 3'-Oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin 134,17
-di(6-N°-trimethylammoniumhexyl)amide dicitrate salt (compound 9)

Compound 9 was obtained from compound 8 by reaction with DIEA and
CHaI as described in Example 2 above.
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15 CH3l as described in Exanple 2 above. ESI-M (+):
413.62 ([M2xcitrate]/2). Cctanol/water partition

WO 2105020533 50/ 50. Optical absorption in water, PXI/IL2005/000602
(relative absorption): 753 (1.00), 519 (0.29), 354
1.21 nm - 20 Exanple 5.
31- Oxo- | 5- net hoxycar bonyl e | - Rhodobact eriochl orin
13ESIFBIS @) 65&189r({)1b1192y¢1}ra‘m]@g @ctampUWra;aruﬁﬁpémmsﬁm
was obt ai ned as described in Exa 5e
r edopticah advsorpspnelmdwgmr L redaves a %qrﬁtlﬁil%ﬂez %f{ﬂo)s 519 (0.30),
1, 6- hexyl enedi am ne. Characteristics of conpound 8:

42@ Homnmys (+): 826.20 (Mt2), 413.62 ([M2]/2) Exanple

31 Oxo- 15- net hoxycar bonyl met hyl - Rnodobact eri ochl orin
13]E)3a7|§{)le' 9 P& Mﬂ"—lﬁ?ﬁéﬂ‘ﬂoi geaibonyheeytiylsRhddobacteriochlorin

. dicitrale salt (conpound 9) Corrpound 9 was obtai ned
13 I’lﬂ&dl(ﬂaanﬂuodh&l)laymdea(cwmoumdt10)DI EA and 30 CH3l as

descri bed i n Exanpl e above, 44 W) 2005/ 1
pCtompowsi 0dfs0pas eabtayaed +Hy 2eactipy o £dHpheid-17°-(1-0xy-

sucb b5 iR B A i RIS el BREAUDRT BB 1 ©

abs@S]ﬁM@(’b) §¥§%9((M@?) 40638 (M39)2) 354 (1. 31) nm 5

31- @pﬁcal%bﬁbilhmmrl\be@ﬂ (el dtipte- #sodpiact SHi7och0), i L6 (0.13),
131, 173-di (2- am noet hyl ) am de (conpound 10) Conpound

3841. 4\b)s3661(@|5ﬁédﬁby reaction of Pd-Bphei d-173-(1-oxy-
succinimde) wth ethyl enediam ne as described in
Exanpl e 1 above. ESI-MS (+): 817.59 (M+1l), 409.26

Exé{‘hﬁé ]p{%? 2) n)JPQi q?tf;' (f}iﬂ 63@9@%&%5@%@%@ ?O%g? ﬁcterlochlorm

13 lelsﬁﬂg)Z NtrEnam l@nﬁnorﬂ‘iﬁmethzl) amide diphosphate salt (compound
- 0X0- 15- et hoxycar bonyl net Rhodobact eri ochl orin

_)éslhﬂshdl (2-N3-trinet hyI ammnl urmet hyl ) am de
I phosphate salt ( 15 11 und 11 was.
obt GPmPaUR dﬂn‘é’é?rﬁg OHy SomRELOIO Y fe With DIEA and

CH wa8% rided%6 fgﬁ%@é‘&%@@ ts g@%sBﬂételﬁiﬁ& (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'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13
(2—N3-trimethylammoniumethyl) amide chloride salt (compound 12)

As depicted in Scheme I, compound 3, Pd-Bpheid (10 mg), was stirred with
2-N>-trimethylammonium-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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as Solvent Ain the HPLC purification-step. ESI-M
(+): 451.38 ([ M 2xphosphate]/2). 20 Optical absorption
WO poosaresry 2 (relative absorption): 747 (1.00)PCBELIR005/000602
(0.13), 384 (0.41), 330 (0.50) nm Exanple 9. Pd
31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin
131- (2-N3-trinmethyl anmoni unet hyl ) am de chl ori de salt
( c E@RIeMISI()2B32EMEED it @d), ﬁlﬁc&idg)M-(ﬂ) mBnpound 3,
Pd- Bpheid (10 ng), was stirred wth 25
2- NBptigal ra@snmn@mmnwamre?»r(wlmméfv%mpapnwﬁ (1.00), 516 (0.13),

hydr Qch] or | salt (15 nmg) in DVF (2 m), in the
38440gk n%égéégS}P@t hyl amine (0.5 m) under Argon
at nosphere at room tenperature overnight, thus

openi ng the isocyclic ring of the Bpheid nol ecul e.

Exafifle 10.N0[PACBpRE Ifiseieamegifyl @¥aror at ed to dryness,
and the product was extracted with acetonitrile.

Af t'Bliis evappouatlivas sinthészabiccondingdorthe precedpradescribed in US
6,3 “.%!;1%} an o lave ComppuBingyPa-Bohoid WP S5 N Tebvial Ser methy!
P L200 0602 ESh- : Na- Kb 4
cs BRI R E i SN ifnfhimitine OMAD

(105%\%2%%%% gcgg&?g&g%x;l %r?Znnﬂ g(ﬁél)l(lg)%%lﬁgﬂrfgé Id( &irkd overfight at room

temfPelftgreBphédrdinker bmmeosphttiy| (Aagbr)y cohimionsniThenesuliing ester was
synt hesi zed according to the procedure dteécri bed in US .
purffigbBy solymmshrosnatogeaphysmpulisd with phlapfrsmyay shpepty)The trityl-

progp}cg;;ig%ulﬁ vsvgrﬁ Crrer:ﬁi 0 !elﬂel?y]e )Sﬂtdgiﬂé] ﬁﬁp@aﬁg%&o r@i Ochloroform
ot 1€ 5543y 3. 9 SRl ST s s vas

room er I1nert

wasHedOs IR &Y dt6r, (¥edWer aaRgdious Rediufib eulfsts windi evgpesited to dryness.

was purified by colum chromatography on silica, wth .
The Hepotdodedrpesivet wastpurified on asilica golemacasi foflogiso figstwehs major
renpved by adding trifluorqacetic acid.to,the
by-prd3Ich PEsmenaed: b slytien ¥ $4 SedimSin chlotofora ang) then the

ol Ofn 153, M A,o.Lhe react] ' : e .
proffibl, BB B, L I e dpethanct in
dﬂ&&ﬁﬂ?ﬁatEd to dryness. 15 The deprotected product was

purified on a silica colum as follows: first, the

Mej OF-NIVR [ih @IUCH,; 9Bl (sgrbl &d-d)y 8eddugs, oL, W), 8%S8 (s, 1H, H-5),
acetone in chloroform and then the roduct,
5.98)(5,PtH BHRE) )i 1 -35Fe(m, raH kit 3,83 4622 (matHe Sex-ed At 19 (my,2H, H-4,7),
th [ i
3.88 (s, SH CHs-10b), 3.67 (s, 3H, Ser-OCHs), 3.63 (m, 2H, Ser-CHy), 3.48 (s, 3H,
CHs-1a), 3.39 (s, 3H, CH,-5a), 3.09 (s, 3H, CH;-2b), 2.48 (m, 1H, Ser-OH), 2.15-
2.30 (m, 4H, CH,-7a,7b), 2.11 (m, 2H, CH,-4a), 1.78 (d, 3H, CH;-3a), 1.68 (d, 3H,

CH3-83), 1.08 (t, 3H, CH3-4b)

Example 11. O—[Pd-Bpheid]-[N3-trimethylammonium—2-methyl]-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 ul) and DIEA

(30 pul) overnight at room temperature. The product 13 was obtained by evaporating
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chloroform '"HNWR in CDC13: 9.21 (s, 1H Ha), 8.54
(s, 1H H(3), 8.48 (s, IH H8), 20 5.93 (s, 1H,
wWoR®8)120543 37 (m 2H, H3,8), 4.22 (m 1H, Ser - EBH/IL203110602
(m 2H, H4,7), 3.88 (s, 3H, CH3-10b), 3.67 (s, 3H,
Ser-OCH3), 3.63 (m 2H, Ser-CH2), 3. 48 (s, 3H,
CH3-l1a), 3.39 (s, 3H,_ CH3-5a), 3.09 (s, 3H CH3-2b)
thleeaetlanmlaneSmd prpificatians on2sibioa (cejumpy, withchferof %l)m -methanol
11 (m, 2H, CH2-4a), 1.78 (d, 3H, CH3-3a), 1.68 (d,
(3: QWV)mlug’s 1.08 (t, 3H, CH3-4b). 25 Exanple 11.

o SRS St g, o 2 e 1 e
0[8 ﬁ?ﬁlh%%&péﬁ{ Mdﬂéfﬂ et l%hvebib@b nl)n7E7<qml09 596 (0.13),

was dlssolve In chloroform (3 m)

38$(0ﬂ[}9@3w(0r50)emlnyl iodide (35 1) and DIEA 30 (30 I)
overni ght at roomtenperature. The product 13 was
obt ai ned by evaporat| ng 46 WD 2005/120573

Expe 500.5&330”' Soxr a5 memARTcar PAPHIR PO Rhadbasterigehlorin
g B BRI TEE U2 () T
747 Ad AQhiercdf.if O-stikme 51,388d (3'4ho-153RethBx7 b aimethyl-

Rlﬁ)]d- oxy'cpr3oginy. Bammaﬁh@pmﬂmorsnm
13 fgéligtghgg(ﬂg}%uglgg%gﬁglﬁ?%hde (conpound 147. (Brme), was

mistediwite OIBA Bheipahd 1Rgnidinopyrazole (6 mg) in chloxoform-methanol
31- oxo- 15- net hoxycar bonyl net hyl - 10

(1Rhddabbe Adtdrstinting iahra@n, iempetitiiz- fami2Adat thy |r9:@qﬂcmrenuxtu:re was

VAP 6y ey (zeﬁg)ce@wd h S PR RO A ol |un%ef1 cqnditions

f h,
sttt tilstnusﬁ%a@{l b ot AR e Ut
conmgmq% vas1 Bor(Ni-edciuteHC under conditions

simlar tot) urlglcatlon of “conpound 4 in Exanple

1. By ESctidh cﬁf+):om@5ihn69_lj Wikl xuethyhtiedlide) th&ypositively charged

reaction of conpound 14 with nmeth i qdi de, LT 3
Pamjbum V?erchqymé-ﬂg@tboxmr g@lmﬁthyl odobacteriochlorin 13 ,17°-di(2-

i S ABm ey DR M 1R i heglobact eri ochl orin

Example 13. Pd 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 13-
(2-S*-dimethylsulfoniumethyl)amide citrate salt (compound 15)

Pd-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 dryness, and the title
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'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin 134,173
di(2-hydroxyethyl)amide (compound 16)
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trimet hyl guani di ni unet hyl ) am de 14a) is obtained. 20
Exanpl e 13. Pd

W@ 10064 20515- net hoxycar bonyl net hyl - Rnodobact er i op¢i/or2005/000602
131- (2-S2-dinethylsulfoniunmethyl)am de citrate salt
(conpound 15) Pd-Bpheid, 3 (12 ng) was stirred with
S, S-di methél cysteam ne diacetate (20 ng) in DVF (2
m )Bpligid-iTe-(proasenuceinifmide)i @0hmianibieined. 5 daspribediin Example

e A 1 SR e
Sy BRSO B0 15538557 B8 rom
tem%'ﬁfart@ltee ovedight By HE0 8k (MompFidPlEe Wag- obfelie®P! Rllowing

puricafda dnsilied bebayaRaibDeintion wiyh chloooifbmetnettianoh{ Hi:1 ywvol/vol).

131, 173- 30 di (2-hydroxyet hyl )ani de (conmpound 16) 47

VO BSIeBISLe05 737 +1¥a) 51160504 +H) m/z.

Bphei d- 173- ( 1- oxy-succi ni mde) (10 ng), obtained as

described in Exanple 1, was reacted with ethanol am ne

1 igra_chloro 'Y 1473
Exiple 15 Sl BB ARV Ghe By KR ook B 13%17
To ol j FdOURGtHagdsalt (cddipodad K7

dl(%?ﬁg%%@i%ﬁ%ggﬂo(%ﬁﬁéﬁg@%l | ow rl19 5 pzl‘,lr I(kf:I cg?i on _6?1

si | Cempoohd b6 @nohgdtwasi dissolived i ttifinofaaceticrenhydrade (1 ml) and

(10: 1, vol/vol). ESI-Ms (+): 737.88 (MrNa), 715.42 .
the mvixEyrerwas cwpoiged ta giryness after 30 min. he product was dissolved

o oFa ST B0 R BN S 23, v
mififd Wl GirR@ hndGORRONE dirhBlptkRe GRTRAHD forh ferbirdTbr TSH. The

rssol'ved in tr oroacet | nhydride (1 m) and the

reablioft MRt SvRVARPOALET t¢ erilsynescesa tiimet3phosphintyand the title
dry product was dissolved in a solution of

corhpouret by Ivpsosptained folloveng gyifraationaby HPLEC.mynder the yconditions
and the m'_ét ure V}f\f.sﬁi rre nder Argon atnosphere at
desebpd fenpaiiagation 9l plxgmp reaction mxture was

heEo R Uk e RS AR L NETL PAPORPIM R, cARRey2) m/z

purification by HPLC, under the conditions described
for purification of 5 in Exanple 2. ESI-M5 (+): 438.54 .
Exgmlexcitér at e] [32-De-15-métlfoxyearhongdnvéthyhRdiodppagteriochlorin

Ex l e 16.
13§h%£%§-lﬁm¢ébﬁw¢ﬁhm¢ﬂmmwe @ompmd lﬁ) ochl orin

ig) %%61%1213739{ 1(-37139)31%5%%95)%%] 'n{]g(a?togyaliﬂméj 8e§ccfﬂj'€[i°ﬁ{n€xample
1, was reacted with (2-aminoethyl)dimethylphosphine (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 quaternary phosphonium group which, after HPLC purification,

was found identical to the compound 17 obtained in Example 15 above.
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Bphei d-173- ( 1- oxy-succini mde) (10 ng), obtained as
described in Exanple 1, was reacted with
w@ 260820502t hyl ) di net hyl phosphi ne (200 ng) in chCDIRIEVION602
(5 m) at roomtenperature overnight The title
conmpound 18 was purified on silica colum and el uted
wi th chl orof ormacetone (15:1, vol/vol). 25 ESI-NS 3
Exfm)ple 8253301&(0%54@)eth&&ﬁcﬂﬂ)((riMhH)ethylthO'debafttemocbel‘m 134,17
conmgound 18 with W iodide in the

dl(?-e%s -ﬂrunatlpﬂ@tﬁsmu ﬂbalquiﬁ éwﬁaﬁsﬁ w@&&i&ﬁﬁwﬁa LEA

to CRumDBRi e Tk IEHER in LS B SBE0ANENY ) and
ng ﬁéﬂeﬁ%@%ﬁﬁ&g%r 3@Xﬁﬂp|ﬁlé&ry product was dissolved

oxycar bohyl met hyl - Rhnodobact ér’i ochl orin

in d 8dlutiés ofdiifidtifHarsite umtﬂahydlrosfwmm(me‘i hM)saxﬂlutmtul 2 ml; prepared
dicitrate salt (conpound 19% npound 16 (8 ngy
frooi purd veagenp Cat. fNQcﬁ&aaz&. tramhyand dhe (npwm)e ‘é’ﬁél 8 stigred under

énquxg e {SG %@Q Ef 3@{??&%@{ d"g Ig%z%tﬁ{q gf?}s ?paporape% to remove

t n
excr%sé T tﬁ%eq eglaﬁ%% a&fgﬁcfgglg e&%ﬁﬁ@lﬁ%{% gghg%olﬁ}} ®PLE, under
coﬁlfi@ﬂ@ as @é&rﬂ)@@ {63 pirifi€atitdSofS3 if FRdmphaZr  Argon
at nosphere at 45C, for 3 days. Then the m xture was
evapSi-Mg¢+):d 138 rﬁﬂ\/é[M-@Ms]sFNﬁ-H)r foday[Mr2xeitratedi?) m/z.
the title product 19 was purified by HPLC, under
condltlons as described for purification of 5 in

B o S M

h%ﬁogﬁgl;ect ecrﬁlf bNlh-}(fhgﬁ‘étﬂxiammomumet )amide acetate (salt)

Ior 131-(2 trimethyl a ni unet hyl)
bekendicehate (salt) (conmpound 24) 15 The chloride

sa t of This conpound is described in Exa
( copowidoride palt pdrthisheoppepad as idsscrgred; 1 W%ﬂirampée 9 (compound
compound, 20 ng of Pd-Bpheid, 3 (28 nol), 24 ng of
12}2 am noet hyl ) tri nmet hyl ammoni um chl ori de hydrochl ori de

: 13?81‘5%%&%%@@&&2‘*%‘% E‘P@fﬁ%%ﬁ%géﬁ%uum AEBFSUL (38 umol)
24;&1 QMO%PQ{)H% M‘ﬁe react 1 on %é%ﬂé\g&@ (137 ].,LIIIOI) _

g AR A U Sepprdinel 1 i of
vacein dekadsPd heixeakw:1 of triethylamine in DMF under argon atmosphere.
At the end, the reaction mixture was evaporated in vacuum at room temperature, 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 ml 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: C40Hs54NgO¢Pd + 1 CH;COO

Molecular weight: 821.3 + 59.0

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 13.05 min.
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(Waters) washed first with 20 M of water, then with

10 M of 10% solution of acetonitrile in water, then
webkwsaehsns t h 50% sol ution of acetonitrile in WaCEIL265000602

25 evaporated. Al the workup was done in the gl ove

box under nitrogen atnosphere in order to avoid

oxi dation. Formula structure: C40H54N60G6Pd + 1 CH3000-

Mol QI meg8R2L 821.3 + 59.0 The product was

anal yzed by HPLC and MsS identjt irmation. 30
RetléWt Visrspertrem: 756 @5n,m37 nmg3 %%3@%@0573

PCT/ 1 L2005/ 000602 AS (+): nmlz = 821 WW-Vis spectrum
756 m, 532 nm 386 nm 328nm Exanple 19. Pall adi um

j&t hoxycpy thyl 31%x0-15- X carbon Imethyl-
Bgeobact eriochl ori n@%ﬁln?e Er{r)éohglsl énrﬁtggeY Y md y
Rh@ddw&qumo2ﬁ1)-1zh(zrwzodmmwmﬁhmetﬁymﬁmmompmmd 25)
nmol ) of N, N-Di net hy mi/l enedi am ne 950/?)
Wem) ﬁtgl of ed- Bphmdom(ﬂerqcmobtandelf (26hgunw )mﬂ imethyl
argon atnosphere. At the end of the reac#ﬂgo?
ethyiﬁmdlamll‘m@ o),utveke stired at FeomBteREEAtUL hours Cunder argon

t%rggé%gl}ﬂ Bﬁ%gﬁé@t ?el@ggcet ﬂ'fgL C'tﬁtelyig ru?éﬁj%ﬂxbv‘??xﬂ of water

andggl?%?ahfe‘d'be? (g’]ieﬁ%lﬁf ‘?J:ét?c a¢] éfje"lr"]liih ‘f%%@}goé XB%S‘ éﬂrrnﬁfr’]é)datbgt%rg aratlve

HPEC%@i@%oIﬁlﬂﬂ .mbbw ha‘teEA & 0.0 mamcFamdrm waserr BoE l@t%% acetic
H50N6O6Pd + 1 CHgCOO—I Mol ecul ar wei

acidn Acdtbniftike. Giradicot: 2086 B (Rroymey) ‘Dypﬁ%l_f%(%(?ré3l\3@n Flow rate: 4

|dent|ty confirmation. Retention tinme: 14.46 min. MS
(IHJ} nmz = 803 W-Vis- spectrum(l\/bO—D 748 rim 521nm

31 B b L B TR

Q?@@&%‘lﬁrxh&gh{ Q03B +F0. ¢ 3- N2 di et hyl am nopr opyl ) am
compound 0 ng of Pd-Bpheid, 3 (28 nol) and 1

m THe podumpives aﬁatsfzeld g tHIRLEmnddMS-identstyl confivmations |
were stirred at roomtenperature for 2 hours under
ar getention time: 14.46 min.

M.S (+): m/z = 803

UV-Vis spectrum (MeOH): 748 nm, 521 nm, 384 nm,-332-nm

Example 20. Palladium 31.0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13"-(3-N*-dimethylaminopropyl)amide (compound 26)

20 mg of Pd-Bpheid, 3 (28 pmol) and 1 ml (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. 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
ml/min.

Formula structure: CyoHsoNgOgPd + 1 CH;COOH

Molecular weight: 817.30 + 60.0
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at nosphere. At the end of the reaction, the m xture

was diluted with 5 m of water 25 and neutralized by
w@b@siials7aceti ¢ aci d. The product was purifi edP@IL2005/000602

preparative HPLC, C-18 colum, nobile phase: A= 0.2%

acetic acid in water. B = 0.2% acetic acid in

acetonitrile. Gadient: 20%B (0-6 mn) to 95% B .

( 30FiaBpruidupt wis emalya¢dby HPIHT anil MS Fdentify Losfirmetion.e:

CA0H52N66Pd + 1 CH3COCOH 30 Mol ecul ar wei ght: 817.30

+ Retentbon Woe2bbBp 10573 PCT/ | L2005/ 000602 The product

Reodn [0k P14 o6 min M S (5) o = 817 W-Wis
Sp%ﬁvg@%@g\a}h g\Z}é@H)mﬂ@]iﬁnﬁﬂw 380 380\ nrS 3B 5

Exanpl e I’ um’31- 0xo- 15- met hoxycar bonyl et hyl -
Rhodobact eri ochl ori n-131

-(2-[(2-am noet hyl ) am no] et hyl ) ai de (conpound 27) 10
Ex#fipbgy of PalBphei dPalladienpnol) grmngﬁm@tmxxsamﬁmethyl-

of Diethylenetriampe (999, re stir t Loo
Rhodebagtgrigehlory-13 ho&\'[s(&tﬂfﬂ Oe\sﬁﬁﬁﬁm"aﬂ‘r’g@%‘ﬁ%‘?‘é& ?K“e"mp"““d
m xture was diluted with 5 i of water and neutrali zed

—Zl)by gl acial acetic acid. The product was purified by
preparative HPLC, C-18 colum, nobile phase: A= 0.2%

acetic_acidqi k = 2% ticyasi d.jn
aceé‘(%nmgri ?%. pg%gdh%é t %— &% 20% (lf])ﬁ% % ﬂsﬂ tg189%%ﬁn IBanl) of
. (30- ' ti /1B pathie foirBUlsd s @ind
D (e o S g o er areen
atmbdPhdreTMhennidduet wia dilaredl with sdmbyof WPater andi netiralized by glacial

acoiS (0. e produ sras pirified by e aRivRaEC, 1538 raudagmobile
phegg{ 53——2 %1 o,@?ﬁéﬁ&@pﬁx@%ﬂ? Lﬁ(—ﬁ@?%ogéét&:de{cli@ in acetonitrile. Gradient:
2078 J0RAGYR 025% & [50-33 i) AriBlvslafe: ARARNY! ) am nol et

Formula structure: C30HsN;,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 (+): m/z = 818.

UV-Vis spectrum (MeOH): 752 nm, 519 nm, 380 nm, 334 nm.

Example 22, Palladium 31-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13"-([2-bis(2-aminoethyl)amino]ethyl)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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25 28) 20 ng (28 .inol) of Pd-Bpheid, 3 were stirred
wth 1 m (6.7 mol) of tris- (2-am noethyl) amne in

wa 2006/12573N net hyl - 2- pyrrol i done at room t enper BCTIIE005/000602
under argon atnosphere during 90 m nutes. The product
was purified by injection to HPLC, containing a C 18
columm. Mbbil e phase: A= 0.2% acetic acid in water. B=

0.2%1a M8 2006 4 36&6BitRET/Grad ROk D6 a0 20-00m2e) tcRiYocB 4303 min).
in acetonitrile. Gradient: 20%B (0-6 mn) to 95%B
Flo¢3@te33d mi/myin. Flow rate: 4 m/nmin. Formula structure:

CA1HS56NsO6Pd+ 3 I i[ght: 861.4 +
180 ormsy #ﬁ@%&%ﬁ%ﬁﬁ%@@%m and MB

i dent jt A 0 S (+): mz = 861. UW-Vis
sp hfma%(l\%/g%%éofﬁrkgwgm nm 354 nm Exanple 23.
Paltiad) waX Andl9zE@ b GXBI0@ B d MK Hdédtty -confirmation.
Rhoﬂgéggﬂg)?grgtilochl or?ﬁ- 13?-(2- nor phol i nolﬁtyl\%’et hyl ) am de

(cavip® (A 22 18620 ng of Pd-Bpheid, 3 (28 prol) and 1
m (7.5 I f N (2- ] t hyl i 98% ,
vveréVsViSrn;Ir%@‘)ffagl s )é%n@;]‘gs l}élgfgfgg‘{w ﬁ%{upg l(mde/?r

ExGhgfy atmosghere. fLybic,gnd of NG L £aGh@bxytifbonylmethyl-

“Gre was dilute vat er an
. 80h el o -
RNBEIDIElOEIo T T30 o ARG N&‘I‘%‘%‘E‘F‘u‘ﬁn‘,@dﬁ?&#ﬁfﬂ o
phase: mg=of. PAREIRGIC 3AqRY | tend B ml167.6. tmol) of N-(2-
acgfcmgciod [ no acet oni"tf(i I emngdi ent: 20%678 (0-6 r)n n)
aminoc@5VBo1pROLAS (B8Y), werd stivrediab roamriempieratureofand hours under

structure: C41H52N6O7Pd + 1 CH3 . Mol ecul gr [ :
argon BiB0NpIGTE GATHE SibAn the Trastiomabs FeRtYy YL Slukg W 3 ml of
i dentjt onfirmation. . 120 Retentio I e : 10y
walgl g : eppiAfized By Blfeints deof Aty (s olfoddet, W Plligied by
i AL AN Acetic acid in water. B =
B B o By s My 25 acetic ac ,
0.2 acktagdié rih eebloaitiile. Gadicht pL ¥ BA0r® ninpth 95 YaBi (36-33 min).
(conpound 30)
Flow rate: 4 ml/min.
Formula structure; Cs4;HsoNO;Pd + 1 CH;COOH
" Molecular weight: 845.3 + 60.0
The product was analyzed by HPLC and MS identity confirmation.
Retention time:15.68 min.
M.S (+): m/z = 845.

UV-Vis spectrum (MeOH): 749 nm, 516 nm, 383 nm, 331 nm.

Example 24, Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13"'-(2-piperazino-N-ethyl)amide (compound 30)

20 mg of Pd-Bpheid, 3 (28 pmol) and 0.5 ml (3.7 mmol) of I1-(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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20 ng of Pd-Bpheid, 3 (28 nol) and 0.5 m (3.7 rnnol)
of 1-(2- am noethyl)pi perazine (97%, were stirred at
wo owaieesnper at ure for 19 hours under argon at POBO2E03000602
At the end of the reaction, the m xture was diluted
with 1 mM of water and neutralized by glacial acetic
acid. The product was purified by 30 preparative HPLC,
0.2% a&tmodtald'rm agotonitellp sad1en¢\—3©%2@o(9c£nun) b P8% B (30-33 min).
wat er . 52 WD 2005/ 120573 PCT/1L2005/ 000602 0.2%
Floﬁ‘b’@t’f‘i’c‘l’é’é"wﬂrn acetonitrile. Gadient: SO%B (0-6 nin)

st rﬁ%‘ﬁﬂﬁ%gé&ﬁ%%&%ﬁb%%%ép%l ecul Z(rarmrrg: Sht

84%1efcu1a%0wé1 ht. 8@ product was anal yzed by HPLC and
M5 1 dentity conflrmatlon Retention tinme: 14.37 mn.

M STlie-product was addlyt YiySTRIp€ cnduviS(iNetdlidy. corditmation516
nm 380 rim 330 run 10 Exanple 25. Pall adi um
31-Bsigntien fisaeiddyTAREBNY| net hy| -

TR I £ L e e

di 2?%1\% gé%tnfaggg/lrepg{rf vz{g]g%%fgnv\lgr g'Sgtlnn} r3gglg? room

tenperature for 4 hours under 15 argon atnosphere. At
the end of the reaction, the mxture was diluted wth
Example of wa8r and Ralladiinzed byd gom-ilé+maﬂmxy@aab¢wlmethyl-

The, produc fie reparative HPLC
Rhgdobhtteripshla e e oisyRiRin ety D inalethamide
" etic acid in acetonitrile. -Gradient: 30%B
(cowog“ﬁ‘%]-to 95% B (30-33 nin). Fl ow rate: 4 mimn.
20 rmdl ars P W -
I\/blfe(gu of PH%Mgﬁ 3%@@%%%?3_%% pr oduc mmol) of NN

r wel

dietiadi¢ eﬂl:‘mhiﬁh{é LVSvdré (Stih‘eﬂ)at mmﬁlté trature for 4 hours under
Retenfﬁ?gn time: 1 0 m n mlgp_ 874 25

argwa‘t/iinsslslmct Atfthg mduerf than@cuonh 1131xtme w8 dintedzwth 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: C43HsoN70O6Pd + 2 CH;COOH
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 nm, 330 nm
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53 WD 2005/ 120573 PCT/1L2005/ 000602 Exanple 26.
Pal | adi um 31- oxo- | 5- met hoxycar bonyl net hyl -
wokedabses er i ochl ori n- 131- (3-[ ( 3- am nopr opyl ) are¢Tl20030090602
yl )am de (conmpound 32) Pd-Bpheid 3 (30 ng, 420 nol)
and bi s(3-am nopropyl)amne (3 m, 20.61 5 mol) were
stirred at roomtenperature for 2 hours under argon
Exahphspher e26.Af t er Palbadininon condl etxioohS-prethpxyearbonylmethyl-
reaction mxture was diluted with water (10Q mn and
Rhodebasgerios bhoriedd st c@@aanqpya)aaﬁ&n&ﬂafoqﬁ)m@e (§opppound
100 and 50 m respectively) in a separation funnel.
32)Butanol i ¢ extract was washed three times with 50 i
watey e | 1490 RRGINBY3 ml, 20.61
10T BalP ST30 e oA FilF oS I CRIRS RN IR LS L

mm%??t #FRR! §thr&K b Afm Wafipeatad foi ihdisSdanatgoavamospherd. After
urider reduced pressure. The solid was re-dissalved in

readtifh aometetion @kle) thearcastipnomintyre was dilwtedmathy weateracl 00 ml),
precipitated by addition of tenfol ol une . of
dodes i tiomaves et dvidasi-DBIoL Ny Tl 169, and S0 mi

resRESRNR 5P, e AR thfuc imes it

Lofkr i (1 8§ Ay 164nbyothE of 25%
>0 igﬁg% i@éﬁ?ﬁ%%@#ﬂﬁi’ﬁ%%&%t egt ion %li. ne: ?%3. 63 °
aquebtis sMhfidnt)of NaCl=T8w6 bafnolic Vextrapewns udnigdveaith : MpSD, and
mu, 519 nm 380 nm 334 nm Exapple 27. Palladium
evaporatxd ungermsedupegdcpiessngl fhensalid was re-dissolved in 10% aqueous

Rhodopact erj ochl orin-131,173-di (2-N3-tri hyl '
aceBf Rgic LIl B0 20(1 456 PRodit 577 EbRBtRLD, 205ah & BRI Volume
' S t . f thj i 80/d ' . )
o PR Bafine iSRRI O S EREAR oL oid 13 m
andtlgbbﬁilfzeﬂpound, 101 my of Pd-Bpheid, 3 (141 pnol) and
10 mM of Ethyl enedi am ne &48 nmmol ), were stirred at
r odrormeipstracture C4 BISINROOPd URA{S1:CGPQEh at nospher e.

Then, a sol ut,ion of 65 of coupling reagent 30
br&@lqcﬂlﬂ@-‘ﬁ‘}ﬂghﬁlg"@i%ﬂi%%ﬂgsphoni um hexaf | uor ophosphat e

( PYRLS Ex)odﬂx%t %aQ‘EBLPyzE&‘ 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 217. Palladium 3'-0x0-15-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
11)

For the preparation of the title compound, 101 mg of Pd-Bpheid, 3 (141
pmol) and 10 ml of Ethylenediamine (148 mmol), were stirred at room temperature
for 2 hours under argon atmosphere. Then, a solution of 659 mg of coupling reagent

bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBroP) (1.4 mmol) in
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54 WD 2005/ 120573 PCT/1L2005/ 000602 2.3 m of
chl oroformwas introduced to the reaction. The m xture
worms4risrs ed for another 2 hours at room t enpRCHRIL2OE/000602
under argon atnosphere. Then the reaction was cool ed,
and excess of coupling reagent was destroyed by addi ng
S mM of water. The mxture was diluted with 250 m of
2.3 atill of ohhurafcant waashedduiadhiote rRacpnwhe mixurepwas stirred for
Qrgani ¢ phase was dri ed

SO4, fili .
anothes FoQiIs @t IO (ERPFRATEE %ﬁéﬁé’gw %WOIEB‘}FS%WIQ ¢ f&ction was
i ned. i -
coufl T Eor ST U nBJahHT ) g0y € RS UARS, STEE e, Th
mixdi8%Rad AfluRAONIth D T0 il REF P& of etk addaiastied with 200 ml of water.
I isopropylethyl amne (DIEA) (2.6 m, 14.88 muol).

ThetbteaniSphase was dricd@veCNgS Q2 filterediand ewaployated Agproximately
introduced to the reaction. A slow stream of argon was
245pagsfcompoundrkOiwas obtasged. The reaction was stirred at
room t enpe in the dark; ovwerny . ' .
AR 02T s AP B A Bl of SHEP S, T roastion
iR ' y A d fe HiFRREIMALddtPropylethyl
mi ecéggg\@%%%%\ggyg“s%%g?%{e gggn{lﬁg%r emai ni ng&gr oduc?pye Y
am@YDIES9aRVE hlj 14 380mfolpfAfiat Smiandimiagh€#l;( 4X1l0 311§ mmol)
with 15 ethyl acetate. The aqueous sol ution was
wag trtoshiced ttedthbyreastigrorAtslow Sreanuoérargen avas pasged for further 2

.volume of 150 ni.. The product s puri fied by 50z
i e TSRSt Wt K364 ACBHO PRPeAR ro 8 e BENOVESRERh.
i nitj - - i.1h- f .
o7 AbE R 06 Ao S Ry s g e feation
sol@fcit Ahiokddr! @ r&aRNahnteatted CPLI aTiRd k6lvaat Sras2raporated and the
acetonitrile solutions of several separations were )
remainibp prdducneas dissskviedent3Saml ofwagter and dvasiiad (4X100 ml) with

purified product was re-dissolved in m of water and[
ethylyagstatei Igg aquepissolatiomrmseaNsoniates by exapnaation of water to a

A SEFSULTESBIEL S04 4 1181 The product was
CELER ST RTS8 figgr i Wik g S

PackQ¥hha0 b aPE i -+2006d 8406020 ml 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 ml of water and lyophilized.

Formula: C45sHegNgOsPd + 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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Exanpl e 28. Pal | adi um 31- oxo- | 5- met hoxycar bonyl net hyl -
Rho dobacteriochl orin-131, 173-di ( 3- am nopr opyl ) am de
w@ cowspeosnsl 34) 20 ng of Pd-Bpheid, 3 (28 pnol)Pemnti2803nd00602
(23.7 mol ) of freshly distilled 1, 3-diam nopropane,
were stirred at roomtenperature for 75 mn. under
argon 5 atnosphere. After this tine, a solution of
Exah#ple8 ngy 018.PyBr oPPqR&diumel ) in3 or1methpsy esrdopylmethyl-
was introduced to, the reactjon vessel .

! The m xt ur.e S
Rhedahacgeripehlorinddhb? -@dﬁﬁmmwopﬁ A gﬁg%?%?ﬂpgduﬁr
o 802515 iS008 D 8 L0 T e
3-8 e st A O35, hpEtRae" o 20 ot fnder argon
ath\E/%?é?E.C Pﬁﬁ%‘ﬁ%‘e, drdofisti v 6f 13M08@Mg of PyBRoP {29 ghmol) in 200 ul
evaporated. T db

e fi'nal product was purifie y .
of ¢HI6RFDAhIWes HRESIuCEd 18 thel reavtiomuybsdeb Phageixture @apwirred for
acetic acid in water. B= 0.2% acetic acid,in X
anofteet Hhinini lag ro@natimgeratuppunder argonnatyosphereysbhey the reaction
(30-33 min). Flowrate: 4 m/mn. [Fornula st re:
waspaoleanBspiress 51 epiritis feagsnins SETER S, Ik L) of water.
120.1 T . | ' -
eSS AR oAb Yod s s Womi of

watdt 2T 8 pise WREEtiEdBvENR@I0,, Tafered and béaporated3dhe final
run, 330 run 20 Exanple 29. Pall adi um

proglhlztgvggsé ﬁ;ﬁg%gﬁxﬂgﬁl ]ﬁ%:c-i?aﬁ,lu?n’ tch)bile phase: A= 0.%%
26 GapbImTAES) D20 Al SO eSO 20 CHAELE g By(0-6 min)
to 555 B TG ool i MW O, ATEe Tihis o8

200 P B e e Lo he reaction |

vespRlleculfewdight 845 pasiXrirred for another 60 min. at
30C under argon atnosphere. Then the reaction, was.
cooThe prachst ssesewelyered dyUpPLagnd MagdsntipeondEgiativde d
by adding 1. nml (hf‘l i/vat.er. The excess of am ne was
evapetcatien tune Y81 BiBduct was purified by preparative

Eg__ﬁﬁg%%%%gg‘g, -- 56 WD .2005/ 120573

UV-Vis spectrum (MeOH): 745 nm, 514 nm, 380 nm, 330 nm

Example 29. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13!,17°-di(4-aminobutyl)amide (compound 35)

20 mg of Pd-Bpheid, 3 (28 umol) and 2 ml (19.7 mmol) of 1,4-
diaminobutane, were stirred at 30°C for 1 hour under argon atmosphere. After this
time, a solution of 133.4 mg of PyBroP (286 umol) in 200 pl of chloroform 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 destroyed by adding 1 ml of water. The excess of a.mihe was

evaporated and the product was purified by preparative HPLC, C-138 column,
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nobi | e phase: A= 0.2% acetic acid in water. B = 0.2%
acetic acid in acetonitrile. Gadient: 20%B (0-6
Wor2ovp/1263795% B (30-33 nin). Flow rate: 4 m/nm PCT/IL2005/000602
Formul a structure: C43HS58N8CHPd + 2 CH3COOH Mol ecul ar
wei ght: 873.2 +120.1 5 The product was anal yzed by
HPLC and M5 identity confirmation. Retention tine:
molilel phagen A=M(E2.%+e)cetm aid 18 3Eaten-Bris 098 qcetienacib oHpectonitrile.

748 516 2 0 | 30
Gra@mmtga"f?%wa §0-Bowin) 5 00k ROSAPct BUR) TGOS, 4 Ml/min

obact eri ochl 3 | et hyl ) am de
rPdHWE %ﬁéﬁ@d éphgld(}if Cg(ﬁ?g—g mol ) and 2 m
léEHPJr)we?i%htE%W'Zeﬁ?m amne, were stirred at room

tenperature under argon atnosphere. After
t hiEhe friodact was ahalyzehbp HPII6 afid AS aderitBrooR{ig@agon.
imol) in 200 | of chloroformwas 15 introduced to the
r edtetenthon Bawe 5, | TMétmi xture was stirred for another 2
hour s roo nper ature under argon atnosphere.
Thé\qst%@ MYACT vvas cool ed, and excess of coupling

08P s QU AT i S84 LT e

chl or of orm and washed twice with-100 mMl of water. The
sol vent was evaporated and the fllnal product was
Exgupld i ed b0pr eparHalladlulﬂO HPL G -axot 85-antthoxy cagmnydmethyl-

B e N
® oo bt 8 fned B TR ap ygpciamine,
it o 0 R 60 08 Sy e i

1 0 156f Rflorbfd®
ok § o1 56443 Mo 0 101t s

intrB@i[ééd—?&@Eé PORGI0D V@saln‘ﬂrm filxtuRalwasdstimed for another 2 hours at
31- oxo- 15- net hoxycar bonyl net hyl -

roomtmpanam\eu veddiroATgen] 3 qsmﬁm (Phew the FeasHjomavasoepplpd, and
exce o u;()lC ing rgég]ent 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/min.

Formula structure: CzoHsoNgOsPd + 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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36) 20 ng of Pd-Bpheid, 3 (28 nol) and 1.5 m (13

mmol ) of N, N 5 di nethyl et hyl enedi am ne, were stirred
wa@toosagosrs enperature for 1 hour under argon  PCT/IL2005/000602

at nosphere. After this tine, a solution of 131 ng of

PyBroP (281 nol) in 170 I of chl oroform was

introduced to the reaction vessel. The m xture was

Exathple ed fo31, anot hBall2diwmr s at 3 oo £ mpethaxyear hongdmethyl-
argon at nosphere. Thsen t he, reaction was ol eg, and

Rheddessexbckloii-13G1 7 ediery da@eﬂwéamwﬁhwﬁaaﬂ Eng(cpmpound
m of water. The 10 reactlon m xture was diluted with

36)50 nil of ethyl acetate and washed twice with 100 m

Hffeal CeHeRR 3% FUARR, Ah8C 15l S gRRbl) of NN-
dur%ﬁb"ig@ léHéHia!n%n@ hgf%?e stiited a@%&ﬁ%hﬁ)eﬁdﬁlﬁ fo? MWaber under argon
b ace

t1c aci in acetonitril Gradient: 20% B

aun()@pl@erm A¥tet ?hi3Tm8 4 36kuddn ofl 18] m@ ofPyBteP (28 Inutmalhin 170 pl
Formul a structure: C43H58NSOBPd + 2  CH3COOH

of cblﬁbmfuhnrwmmgmduceaa;ozthe 1Eactian Feesebr Ehgdmxm@ was stirred for

anale%zed by HPLC and Ms identity confir gg
AnobTEHBo W 3 o TempeiBtHe NG Brgap atgspheicg e ghe reaction was

ol AOSE B T R i o

h 100
rea%%ﬁ%@%%ﬁpﬁgfﬁéd ﬂ/lﬂi3§0 ﬁﬁ%g@nﬂ{gﬁo%%tggé g%?] lebdgﬁ% ﬁ?g:g(Wlt

ml 52 warfdThe SolVent hﬂzaéB emapér)atadf add the final product was purified by
di met hyl am no-1- propyl am ne, were stirred at ropo

prepatafies REE, Gr181 AU RGSHe Bha6H AT o ereic Apidsin water
tinpe, a solut] f
B=pa?% epefy a8¥d hEreRa - O agoe EvS T FR o8t B G033
mn\g? %fo Iﬁt{d”e was stirred for another 2 hours
t errper ure under argon atnosphere. Then the
reapéﬁﬁﬂa?s&u\ﬁﬁﬁe C@%H%Qﬂg@{ﬂii €R0EHSCODKoupl i ng reagent

was destroyed by ding 1 nl of water. 58 WO
2oomamﬁmw9@m|m&/mnsoz The reaction mxture

was diluted with 50 m.  of | acetate.and shed
s e radvot Yoo anphrd ket aPLCrnd S Bt ndgron
vvasﬁet%nwont% 1006 g% e}lhyl acetate. Both

M.S (+): m/z= 873

UV-Vis spectrum (MeOH): 748 nm, 516 nm, 384 nm, 332 nm

Example 32. Palladium 31_0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13*,17°-di(3-N>-dimethylaminopropyl)amide (compound
37) |

20 mg of Pd-Bpheid, 3 (28 pmol) 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 pmol) in
170 pl of chloroform 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 1 ml of water.
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organic layers were joined and evaporated. The fi nal

product was purified by preparative HPLC, C-18
wae eloanms7aobi | e phase: A= 0.2% acetic acid i n ReL/Er20038190602

5 0.2% acetic acid in acetonitrile. Gadient: 20% B

(0-6 mn) to 95% B (30-33 mn). Flowrate: 4 m/mn.

Fornmul a structure: C45H62N8C6Pd + 2 CH3COOH Mbl ecul ar .
Thevesagtibn ikt wasldituted Tith 50 oaluafi ethplsacetate pad gvaphedpwese with

5 ST ST LR, SN G5l B
1111 516 . 384 , 33 (=T :
o SRR S ol ik by
. AR AL . rotor. Be
AL, N S A6 st g
0.206mtdticaeld An rcetohftrite. rETdiemf 20% Bi0ed mihybeO6vabi (36-33 min).

were stirred at-roomtenperature for
Flogorateri hutlasin. under argon- atnosphere. After this tinme,

o ErHlRERTECC IRl SR e CHEOBR L) on vessal .
Thﬁ%ﬂlé{uﬂﬁw\é@t%dfﬁ@dﬁ@f another 90 mn. at room
erature urde g

te r-argon atnosphere. Then the reaction
WasTRE pt&Fhct #Ad apxRLees rl??fHPD@FdﬂanSf idegetyt comRmation.
destroyed by adding 1 of water. The reaction

m xReteatinagime it Qniined by gl aci al acetic acid and
diluted with water. The product was purified by

pr eNp &) v/aPP8l ¢ 18 col umn, nobil e phase: A= 25

accbonar prestial (HEONT): Yty T e 38 Sy

(30-33 min). Flowrate: 4 m/mn. Formula structure:
CA3HA60N1O0GBPd + 4 CH3COOH Mbl ecul ar weight: 904.1 +

Exadplé The @Boduct Patladivahnyzed b3 -bi-CSandtiyicdebonylmethyl-

confirmation. 30 Retention time: 1.95 mn. .
Rhodghaeteaicshl ®@dnvid A00sli42d 623 nigvethyl yosydeduyd)amids
(+): = 904 W-Vis spectrum (MeOH): 745 nm 514

(Cﬂml?lﬁ“fg‘i; 330 rim

20 mg of Pd-Bpheid, 3 (28 pmol) and 2 ml (18.3 mmol) of

" Diethylenetriamine; were stirred at room temperature for 90-minutes-under argon-

atmosphere. After this time, a solution of 130 mg of PyBroP (279 pmol) in 700 pl
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 coupling 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 acetonitrile. Gradient: 20% B (0-6
min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure: C43HgoN;0OsPd + 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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Exanpl e 34. Pal | adi um 31- oxo- 15- et hoxycar bonyl net hyl -
5

wokedabses er i ochl ori n-131, 173-di - (2- ((2- Nz- di ep¢y/iI2003000602
ethyl)am no]jethyl) am de (conpound 39) 20 ng of
Pd- Bpheid, 3 (28 nol) and 1 m (5.33 nmol) of
N, N-di et hyl - diethylenetriamne, were stirred at room
t erMey gt nezF0904 hours under argon atnosphere. After

this tine, a solution of 130 of roP (279 pnol)
i n BYeVis specapmcVepPsho r7|415v¥;ﬁ§an§]fﬂ P%‘dpﬁg@d’moﬁ(}%‘%

reaction vessel. The m xture was stirred for another
2.5 hours at roomtenperature under argon atnosphere.

Exa}gggeet he r88CtIon puAzdGAR! ed. AchiKresiedoxgentlinmethyl-

nt wasS destroy y adding 1 m of water:
Rh 6 &5 dt6F 0 BhPoiiH-2 342 5°-dp-{ @ NZaliethy lphiwoethyBanting]ethyl)
acid and diluted in water. The product was purified
amide (eoagsrnaid BO)HPLC, C- 18 col um, nobile phase: A= 15
0.2% acetic acid in water. B= 0.2% Le aciq, i .
ac Qbrig oF IRs-Bphekdh (28 onglh 20 b {1 sg) b NN-dicthyl-
s BB i pSL A PPy o T it argon
101.5- : 5t : h C
ot ROty 5 g s POl PRE B! POBRL M hinclh 500
of glllgrofMTﬁ‘(\i'fﬁé WhtEGhiRbEE toUVeMeactir aesssl Te GxturédRantirred for

nm 380 rim 329 rim Exanpl e 35. Palladi um )
anoBderaX §-hdursrat hoomcentpertireeninddr-argsn atmosphere. Then the reaction

Rhodobact eri ochl orin-131, 173-di ( 2- hoJ i no- t hyl
Wamgkdg(lgacnﬁi&q%gs mg;gapl@wagﬁnpagggg‘%{%{e%lgf gé(li\lfﬁgo{q ;ﬁl)o?' water.

and 2. 5.2 mol) ,of. Ns (2 am neet hyl [ i .
The g i BRI SR AP 5 BPGHedbt MR 81 dilfed in water.
THEH LB B O AN b o A
0.200heARURSd it Yvatdie B=e@atb aceticersidlin addtenitiikt Gradieat 20% B (0-6

stirred for 30 another 2 hours at roomtenperature
min)ridéX5% By(R0-33 mispHEow. rafiénml/benr eact i on was 60 WO

2005/ 120573 PCT/1).2 /.000 d excess of
coUBMTHY A FEHGERE: GaraNsLhEd et DFEAIPRE 1 of
vvatlgf The.. r_e%g,ti(gl%@pgﬂ}orf was nheutralized by L
gl a of,l?cu&%re\{vpl(g 'C and dif'uted in water. The mxture
was Igé §1 W s nwRize8 by IPIESHRIAMS identityl evrdiratation.
3x1 . The organic

Retention time: 5.3-6.6 min.

M.S (+): m/z = 1015

UV-Vis spectrum (MeOH): 743 nm, 512 nm, 380 nm, 329 nm

Example 35. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13!,17°-di(2-morpholino-N-ethyl)amide (compound 40)
20 mg of Pd-Bpheid, 3 (28 pmol) and 2 ml (15.2 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 pumol) in 700 ul
of chloroform was introduced to the reaction vessel. The mixture was stirred for

another 2 hours at room temperature under argon atmosphere. Then the reaction was
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sol vent was evaporated and the product was purified by

preparative HPLC, C-18 5 columm, nobile phase: A= 0.2%
wa@e@siizosatid in water. B= 0.2% acetic acid i n PCT/IL2005/000602

acetonitrile. Gadient: 20%B (0-6 mn) to 95% B

(30-33 min). Flowrate: 4 mM/mn. Formula structure:

CATHE2N8O/Pd + 2 CH3COOH Mol ecul ar wei ght: 958.4 +

cooﬂeﬂ@}gﬂdEh%ssrafchmﬁalimgseagmkmdidsﬁoyﬂbyaﬁd%l ileq water. The
confirmation. 10 Retentiop tine: 11.6.mn. ,MS.(.+):
reaqtion miYHee www%@@drwpwmqeﬂ?@% Ands ez i ggter. The
nuxg@eag%oq@yq}gﬁ %}(n‘%lgqr%' y‘ﬁ%e leﬁ&*i'_ﬁmi]%loroform, 3x100 ml. The organic
AL A AER! A thie 1k b (R rggarbtieé MPD.@, C-18
SOI@@?%CO%E%HA%({ "TIZCO&1 #Sﬁ%t}?w%g;%%ﬁg@lgb??r(@% m) and |
coldmfi Imdblled phmsy: ) Aef 0)99% 2acatic nauid hiyl yatqreBezi ha%q( @vetic acid in
were stirred at roomtenperature for 22 hours under

aceamiiD ?e.aﬁimdwﬁB : 4 'e%‘%o w(ot&mﬁtgoﬁﬁ%@, (30-33 W@?-i Wokate; pml/min.
0 ro [ or of orm was
ﬁtﬁ%@%é@ %&5&&%@# dv%@QﬂgQ@? m xture was
ti h t
3ng\réf;ofegc}lga%ﬁj]§éh§%t8@4 1@51 ours at roomtenperature

nosphére.” Then the reaction was cool ed,

andrigXgRABcOwas auilyzed by ¢H-I0 andad Sddeititgyefiomatiodi ng
1 mM of water. Thé reaction m xture was neutralized

by Rétaniieh tiametlilcd send and diluted in water. The
product was purified by preparative HPLC, C-18 col um,
nobVi-& (phawe:= 928 0. 2% acetic acid in water. B= 0.2%

acet | cidin a N HLhke. | enkg % (0-6
o iy Ve RSt UpR st s S ol Bl s, A 330 i
Formul a structure: C47H64N100C6Pd + 4 CH3COCH
Mol ecul ar wei ght: 955.5+ 240.2 The product was
Examalyzed bgeHPLC abdllWBiument i t y3'eaxd-il Smethoxycarbonylmethyl-
Retention tine: 1%’.24 mn. 30 MS (+): mz = 955 61 WD
RhadobAdteomebl i1 1008iGopaerazing-Nrethyhastide (compepnd 41)

44,0 513 1 550 o329, BT 5,07 PHLASH 4 v
mn%%%?yﬁﬁf;ﬁ%%ﬁ%@ﬁ%}? Wtk shifredHt roond R AP0 THPYS dtks under
argon atmosphere. After this time, a solution of 130 mg of PyBroP (279 pmol) 1n
500 pl 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 destroyed by adding 1 ml
of water. The reaction mixture was neutralized by glacial 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: C47HesN10OsPd + 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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5 (compound 42) Active ester preparation- Typically,

25 ng of Pd-Bpheid, 3 (35 pnol) and 39.4 ng of
woORMgde@xysucci ni m de (HOSu or NHS) (342 nol) MET/E.2005/000602

dissolved in 1 mnm of dry DVF under argon. 31 ng of

1, 3-di cycl ohexyl carbodiinm de (DCC) (150 nol) were

added in 500 pl1 of dry DMF. The reaction was stirred

at vovisldeteapeMeQih: 344 nmi, A8 noThBOMRA, 348 nthen

evaporated and the product was purified by Si02

liquid chromat ography with 95% CHC13: 5% Et OH as t he

b et 1 50 PR, IR S s o et
Rh@(@db&?&ﬁﬁé@ﬁ%rL%I §&af fsziafuﬂﬂf.gﬁ% l)g)%aslfﬂ gPogy)nide

(comﬁ@,ﬂat@ e vvlth 151 of freshly distill ed
bi's(3-am nopropyl ) am ne for 3 hours under arg

at mhspleedseer Frepavetian-i Typicabty,u2% mg@ftHdeBphalﬁh lﬁT(35 pmol) and
evaporated at room_tenperature, After evapgorati ggsﬁ@i

39 4ring bf Wahpdrowgsucsiriatide SHOSM eNHEN34Adimal wese ved in 1
was purlfled by prep

PN Y e e ——
0.. 1%
o S S g DRGSR, S, 0 v, room
e
by RO, anplid z&Foatdir gé ﬂdltlh/EQS%e@H(Ily S%WEﬁOHrBetSI dre eluent. The

Retention tine: 12. mn. 25 MS (+): mz =9
solvit Wivas theacevaporated do yieldsi%s menof 386 vatesh estun E\Xpesﬁmnts show

62 WO 2005/ 120573 CT/I 00. 2 Exanpl e 38.
thaip&usf BOfi REFCSSAIY, @ 1spat MS&&%

T

4,7 d
o bl OGRS S . e o

atnddspBéré: aTheoedderiohathbe@ufeorwas htliens wicdem evaporated at room
at nosphere. The reaction m xture was then vacuum

tenpergioreat Aftem e vapmation,e ket af uvater Wasnaddedqto ghe wegidye and the
pro\(ﬁg’c gv%g e}?urtﬁ?e({ *?f lrn%f)larda%le eaﬁng e 08 Li%t Mabile 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: C47HggN100sPd + 4 CH;COOH

Molecular weight: 959.4 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 spectrum: 750 nm, 516 nm, 386 nm 330nm 268nm
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purified on preparative HPLC wth C 18 silica col um,

Mobi | e phase: A= 0.1% acetic acid, pH=7.2, in water.
w®2008/110%7ncet i ¢ acid, pH=7.2, in acetonitril e.PCW0O.2005/000602

G adient: 20%B (0-2 min) to 90% B (20-22 mn). Flow

rate: 4 m/mn. Formula structure: CA7H/0N12C6Pd + 6

CH3000H Mol ecul ar wei ght: 989.4 + 360.3 The product
Examaplanal yza8. by HPBailad‘mnvs i derd raxp-tEmethexyrayhonylmethyl-

Retention tine: 5 AS (
thﬂpmgegpéBWUmlhéﬁ ﬁrﬂz-é?i%% '%ﬁﬁk)ﬁ%ﬂ%ﬁ&@%‘ﬁ%

Pal | adi um - - -

(CO{%’P%P& #8) 5t hoxycar bonyl net hyl -

t h%tf H%CQP ijoﬁoﬁé)é}&-(?{s&g%z‘ 3 Ztgl‘ngl) 5}%‘6%1(63 inPE%drAyle) FBTHBOR, were

stlr?e'dcﬁﬂ RNoRPYerhpéraguré 4viftD 1 mpb) trMZ%nﬁnes&hlyil)aﬂunm f& D hotirs under
et hyl enedi am ne (44.0 mmol ) and the m xture was

argonfdtnmphémr Eheh oeacsioat nnmcb wWas ﬂtlfme veeaumt peapsgaigdsat room

f ethyl di t
engipupLGnedl Smne v evaperglsd, L YACHD 8 KO et o

o) AR S P, i o - o1
aceﬁea Yl pia7 shegt waitdd CB=06!1980adetle? aMdbi pHPNZS€in acetonitrile.

andl® 90% ° ammoni a sol ution 10% Product Rf =0.43.

GréH)leI&OZO% Bf(OR2Zni3p)iei 20%G! (Z(DZQ&ﬁm)nB]ow ratephmdtminn
Exanple 38) were added to_a solution of 110 ng of
N (Bo 1ac$ roreyColbdNafsRd 10 GBGRED in dry 63 WO

58?qu1 we@’r%ﬁuf@n s ﬂéﬂféhilffégfnm e e
e U e e o

l\/bbR[egénﬁBﬁ&ﬁne A 4012iacetic acid in water. B=0.2%
acetic acid in acetonitrile. 5 Gadient: 20%B (0-6

m nM.8q+95u 8= 086- 33 mn) Flow rate: 4 n1/m'n.
Formul a_struct ure Nlo
Mol BM{riVas spRstgm: 5&7 %%'I*HB%B HHhct was

anal yzed by HPLC and I\/IS [ dent ity confirmation.

" Example -~ 39. - - Palladium - - 3'-0x0-15-methoxycarbonylmethyl-

Rhodobacteriochlorin-13*,17°-di(2-N-(2’-pyridyl)aminoethyl)amide (compound
ic_l_)

1) 500 mg of 2-chloropyridine (4.40 mmol) were dissolved in 3.0 ml 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 Fas4 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-pyridyl)ethylenediamine (0.80 mmol) in dry
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Retention tine: 13.96 mn. 10 MS (+): mz = 971

UV-Vis spectrum 750 nmm, 516 nm 386 nu 332nm Exanpl e
wdoosRalsiadi um 31-oxo- 1 5-nmet hoxycarb o nyl nPet/my2065/000602

Rhodobact eri ochl ori n-131, 173-di ( 2- N2- di et hyl am noet hyl

)am de (conmpound 15 45) 1) 30 ng of Pd-Bpheid, 3 (42

nole) were stirred in 300 | of 2-
dimethyd foryrzamideo The repluthom avag Stiredndaning 2t hpwisnat room temperature

tenperature Lor 3 hours under argon -- at m)sphere:
undepargos #1958 Cpr oduct was anal yzed by HPLC- M5

Ret nt i.on
RS SABAMFon Pt e e TELS. BmED D16 cotumn
MOQNF Se: Addedo aickhe HRi®Yh Wef B0 DOH adkid WeRl mﬂaeetommle
tron was stirred at room erature for 3 hours
Gradietgr 26508 {0t mixsjpioed 3o Br{0-p3 auin nEtFlmam r4 fl/gainby

pre arative HPLC, using a C 18 col Mobi | e phase:
m%la@@vmlrgc@zﬁsﬁgwsgﬁ%Qé{a%](égeti c acid in

ile. t, 20%B (0-6 min) to 95% B
3\/1%2@0[1# ellgpﬁ%ﬁafg ﬁz) %ﬂ /min. Formula structure:
&@92' l h nd@abiom,
120@66#&)@5??&%?% alyze yMEIF%P% g%oows [ 3egt Ity
CONg bieiBbh Gifne: 1BY9EMEAON time: 12.81 min. 30

M S(+):nm z=931 64 WD 2005/ 120573 PCT/ | L2005/ 000602
UVMS(t)Jem/ferlﬁﬂ?SO rim 516 run, 386 Din 332mn

Exa le 41. Pall um 3 ar bonyl net hyl -
Rhdd byést &ch@m% %1‘? %gﬁ Bg%‘& opyl ) am de- 17
3-(2-N3-trinethyl 5ammn|umsthyl)amde acetate salt
(conpound 46 1) Pd-Bpheid, 3 (100 ng, 0.140 nmol) was

lved igg, 1. 0 nipafhdiimnet hyl 320041 5ahedvxg chMbGiylmethyl-
EX%?& am no-1, 2- proganedlrgl (405 ng, 4.45 mol). Thy y

Rhsdbblﬁcttemowhhmn-llﬂﬁ,dd “do2-N -Idwhhylzanmunthyl)emée at u{(eompound
under an argon atnosphere. The obtained product
45)( Pd- Bphei d- ani nopr opanedi ol adduct) was

1) 30 mg of Pd-Bpheid, 3 (42 pmole) were stirred in 300 pl of 2-
(diethylamino)ethylamine (2.11 mmol) at room temperature for 3 hours under argon
atmosphere. The aminolysis product was analyzed by HPLC-MS.

Retention time: 15.49 min. M.S (+): m/z = 831

2) A solution of 40 mg of PyBroP (0.086 mmol) in 200 pl of DMF was
added to the previous reaction mixture. The solution was stirred at room
temperature for 3 hours under argon atmosphere.

The product 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.
Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow rate: 4 ml/min.

Formula structure; C47HgsNgOsPd + 2 CH;COOH

Molecular weight: 931.5 + 120.1

The product was analyzed by HPLC and MS identity confirmation.

Retention time: 12.81 mm

M.S (+): m/z =931
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10 purified on silica gel 60 (0.040-0.063 nm. Mbil
phase: nethanol 90% - ammonia solution 10% TLC

wW@r@bi 21533 on sheet Silica gel 60 F254 Mbbil phBSEIL2005/000602
met hanol 80% ammoni a sol ution 20% Product Rf =0. 86.
The product was anal yzed by HPLC-MS. Retention tine:
18.42 mn. 15 MS (+): mz = 805 2% The Pd- Bphei d-
am VpY tspepeetiitol: 74@dunt S (BmMag86 003324l ) was
dissolved in 1.5 m of NWMP. A coupling reagent
benzotriazole-N,N,N , N - tetranethyl ur-oni um

;{}ﬁ)ﬁ lh;lo;o ﬂosphat Paﬂaﬁf_;@ U-- (ggﬁﬁdlﬂs-metq)log&camylmethyl-

e (110 mol )
Rhﬁ@oﬁi(}!tﬁﬂ%&ﬁ'bb‘r?ﬂ - Bhgd, Bydmgﬂwxypmwmmm@-ﬂﬁ (2-N -trimethyl

| oride (46 nmmol ) were added. The
amﬂrlinitlmhyba;msde acetdté salt 2cdoposnd a46)r oom t errper ature

PG, UG Rgha. & ?ﬁ@em%‘?ﬁ%"d“"bewaﬁaﬁ obyed f 34 ml of N-

Ic a | n 2% e
medhyfafntiidue @“@f}ﬁe?nf S5t PooRpRifl, (s, me. 445 mmob.
t fathfe under an argon

Théfb?) a&fbul{rn e‘%S IN7 £ ? h%%%“oﬁonwgﬁgigg{ear wei ght : 8
atm@phdrer Bi%e Qobthmerr 9d¢thict\l\€ﬁd -Bphkidzaitmprofiredasld aﬂ&uct) was

identity confirmation. Retention tine: 13.34 mn,
pur(ﬁt)d omsilica ®HB0 (94950463 2008/ mm@emeﬂméﬁﬁ%s @Elmoma
nEI e 42. Pal |l adi um 31-oxo-| 5- et hoxycar bonyl net hyl -

®4ct eri ochl ori n- 131- (2, 3-di hydr oxypr opyl ) am de- 17

> CELEmhAAGkRYbY s dG1iEEmOsD dr AT hidii APRBel itdhasél 80%,

amzifé’ﬂ?e?%ﬁﬁbn&g% fPredhdtaRf ¥@R86. performed as described in
Exanpl e 42 for conpound 46. 2) 37 ng of the

Pd- Bhpiadtuctinias apalyzed byt P LGS Refantostimapl §. 42 ueine
di ssol ved |n 3%85d of NMP. 22 ng of PyBroP (0.046

moM).S (1
2) The Pd—Bpheid- aminopropanediol adduct (37 mg, 0.052 mmol) was
dissolved in 1.5 ml of NMP. A coupling reagent benzotriazole-N,N,N',N'-

tetramethyluronium- hexafluorophosphate - (HBTU).. (200 mg, 0.52. mmol),

sol

triethylamine (110ul, 0.78 mmol) and (2-aminoethyl)trimethylammonium chloride
hydrochloride (46 mg, 0.26 mmol) were added. 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: C43Hg;N,0,Pd + CH;COO

Molecular weight: 8§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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et hyl enedi am ne (0.155 nmmol) were added. The sol ution

was stirred for 1 hour at 10 room tenperature under
wae@sn2@raosphere. The product was purified byP¢&I2005/000602

using an RP-18 columm. Mbbil e phase: A= 0.2% acetic

acid in water. B=0.2% acetic acid in acetonitrile.

G adient: 20%B (0-6 mn) to 95%B (30-33 mn). Flo
Exzmipm 4 m4kin. FoPatladiugm r uct ude-0 x&alﬁwm@rwrbonylmethyl-

15 Mol ecul ar. ht . 848. 3 rodu

Rh&@(ﬁ)wﬁwlpqld@rwlﬁpt%3zﬁiwﬁy XYRIPY 3ﬁ$‘17 :Ef H"Oe thy)

am@ﬁ‘gtlon tdgzhlS 15 mMmn. M S (+): mz = 848 20

adi um 31- oxo- 15- net hoxycar bonyl net hyl -

§°ba%ﬁﬁﬁ FI%OVM“ PAIBHReian wakt hyla)@ﬁdeQJﬂB]faﬁIﬂadiﬁel and

d| h droxypropg am de (conmpound 48) 1

Euﬂﬂc&uéﬁl Feperpeiformed astdescribe Xmmplel‘?gZ o cympound
t hyl enedi am ne, during 30 mi nut es at room

46.t enperature under argon atnosphere. 25 At the end,

th f I iam
e . e AR R BURHRNE St 190 o
| t
werg, ispofded ) %@‘233099 Y L Ry BP0 unpl), 10 Wl of
| h
oIO35y SAACE TR Sugtm suplin gy Sood hou o
rooftf témpeiange luidter 2gpn aptarvsphere. ditesprodegt iwas2putified by HPLC

NMP at room tenperature, under ar o
usizp s/ RRebY 3oham Mok ob@mzA—aQ%J@ﬁe% agid iipgvatgr: B=0.2%

ace%‘é“arfid s b eph bl 10 gt B B3 ). Flow

rat =0. 2% aceti c aC|d|n acetonitrile. G adient:
62 6 mn) to 95% B (30-33 mn). Flowrate: 4

m /mmulE@.ﬁﬁuhﬁe s@;omgw@mcﬂ@ﬂw@oypd + CH3COOH 5
Mol ecul ar wei ght 8.3 + 60.0 The product was

anammlalyweilghc %‘&JB M80ident ity confirmation.
et %ﬁé Ip?ondutcl’c vr{%s agaﬁfeieg]bgf HM& ag;a) MSnljd%nﬁtyscA'o%ﬁrmation.

Retention time: 13.15 min.
M.S (+): m/z =848 -

Example 43. Palladium 31.0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131-(2-aminoethyl)amide—l73-(2,3-dihydr0xypropyl)
amide (compound 48)

1) 30 mg of Pd-Bpheid, 3 (42 pmol) were stirred in 1 ml (15 mmol) of
ethylenediamine, during 30 minutes at room temperature under argon atmosphere.
At the end, the excess of ethylenediamine 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.

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 mmol) of 3-amino-1,2-

propanediol dissolved in 2 ml of NMP at room temperature, under argon
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10 Exanpl e 44. Pall adi um
31- oxo- 15- net hoxycar bonyl net hyl -
wRh@dobees eri ochl ori n-131- (2, 3-di hydr oxypr opy| P&riicees1000602
3-(2-N2-di net hyl am noet hyl )am de (conpound 49) 1)
Am nol ysis of Pd-Bpheid with 3-am no-1, 2- propanedi ol
and subsequent purification were perfornmed as )
atmdeplesre hiaideo 1 6 houpo (it poduct Basrmirdied by 43P1€) using an RP-18

colus. Mool RRSSC A-3a0 1o SFeiMACILE ONEIS) Eird 10 G98hd acid in
1), N Ndi - leri.ediam 4. . ) )

sceabe SO EA 05 BUNSPA P e a4 mumin

Bufﬁ%]ﬁ?%ﬁhg@%\/@‘% dgdeslpyor pitECoGe sol ution was

stirre our at room 20 tenperature under argon
at mppiwle. wdigkt: B48duetoOnds purified by HPLC using an
RP-18 colum. Mobil e phase: A= 0.2%.acetic acid i.n
watBle pﬁwd@mzmaamliyzegbydﬂ?lpﬁi and dYISridentityecondyrmationt -
20%B (0-6..m n)aA{o 95% B (30-33 min). Flowrate: 4
m /RGN, 34 XM et ur e:  C42H57N7O7Pd + CH3COOH
Mol | ay. ighte 876.3 +60.0 25 The product was
anmggjﬁfﬁw?@ and MsS identity confirmation.
Retention tine: 14.74 mn. AS (+): mz = 876 67 WO
2005/ 120573 PCT/ 112005/ 000602 Exanple_45. Palladi um
Exahpbdeo- 15- #dt hoxycRabadidmet hyl -3 -0x0-15-methoxycarbonylmethyl-

Rhodobact eri ochl ori n-131- (2- N2- di met hy] anj t byl ).am
Rhedqb@ctelzi,oshiQﬂﬂr}é%&&ﬂ@m&iw?m@%%%%@@éo&yﬁ'metgy‘

Am nol ysi s,of Pd-Bphei ¢,»wi t h N, N-di et hyl
amb‘l(}?gﬁgﬁap’éﬂ? ﬁ‘é‘"ﬁﬂ&gné bsequent purifi Zat i on were

per {yor med,as cr ppeddBpheAPoH ZoahihoX2oplopanéfiol and
2) The am no?ls)’glﬁs girjog)lj{:tBb\lAl/a&g rggct ed with SOnﬁﬂg@(Q. 17

subgB@ient QhurifiinBon Rvett seeforagdias dBOribed forcbémpotind Ab andixample
80 ng (0.88 nmol) of 3-am no-1,2- propanedi ol

42.di ssolved in 2 M of NWP at room tenperature under

purd1 B HApRoneiS i epied gt (248 L0gdBmon was
dis§TgSq 380 36BL L BFEMEY YD (B0 Ung 088! hiindls! N Nidimethyl-

‘ethylenediamirie (14 mg, 0.16 mmol) and potassium carbonate (88-mg) were added.

Buffer solution was added to pH=7. The solution was stirred for 20 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 ml/min.

Formula structure: C4;Hs7N,0,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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G adient: 20%B (0-6 mn) to 95% B (30-33 mn). Flow

rate: 4 mi/mn. Formula structure: C42H57N7O7Pd +
WERBE@LNE73 Mol ecul ar wei ght: 876.3 + 60.0 15 TheCpriedess00602

was anal yzed by HPLC and M5 identity confirnmation.

Retention tinme : 12.31 min. MS (+): mz = 876 Exanple

46. Pal | adi um 31- oxo- 15- net hoxyczi\r bonyl met hyl - 20 Rho
ExadﬂFBaCt eri ol ori n-PaNaditng- di hy & oxpet Hpyethany earbonylmethyl-

2-[(2-am noet hyl ). am,no] et hyl ) am de (conpoungds; 1)
Rhaunbmy@oehl@rupa3’Bbzré¥2ddljxmthy@ramq%hnﬁ@mp$%3gﬁ@%|

subsequen urificati were perfornmed as

. aad t Q gﬂ)
dihydeexymyopyDamigs (Fompeind 2% 2) 12 ng of the

Pd- Rphei g ani oL NGO T

5 10l oot PSR, B EDAGE A IO eIty idfamine. and
subS&tRleht Paﬂiﬁl@ét_i@ﬁ vidre peifplmeil ne desCriiéd forotgmpaoundi 85 lin dixample

di et hyl enetriam ne (0.15 nmol) were added. The
20.solution was stirred for 5 hour at roomtenperature

IO R SRR T B S B B o o
PS8 5 B B SRR RGO g gt pin-12-
pofgi B Esp g2 AN B e PR MBS A0 S0 s

durgfe3 60N I'Eeu pasduse i puifitd by HPDCluding gn RRH8 column.
was anal yzed by HPLC and M5 identity confirnmation

Moradteqmltatso:nAﬁ 2% B2ete agichin wakars B=):2%yaceticgpid in acetonitrile.
Ex 47. Pal | ad] - 0x0-15- b hyl -
Gr?sé‘;&ﬁgﬁ%t BPE tloré%%ifs ?é@é%vﬁéf@%%ﬁ%ﬁ@%”ﬁheYl7

(e ohstiia Bt R ARORE DCHRTOR B M ar o

3- am&&l%wzwgfgﬁﬁm elgppd subsequent purification

were perfornmed as described for 46 in Exanple 42. 2)

20 liThe pfoduve wag-aBplyzied by b apdaviSdidentiguenndirnation2 s
nmo wer e
R)etention time; 12.31 min.

M.S (+): m/z =876

Example 46. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131—(2,3-dihydr0xypropyl)amide-173-(2-[(2-aminoethyl)
amino]ethyl)amide (compound 51)

1)  Aminolysis of Pd-Bpheid with 3-amino-1,2-propanediol 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 ul of triethylamine
(0.15 mmol) and 16 1 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 ml/min.

68



10

15

20

25

dissolved in 1.0 mM of NWP. 94 ng of HBTU (0.25 mol),

52 | of triethylamne (0.375mpbl1) and 23 pl of
woNsdeesrhyl di et hyl enetriam ne (0.125 mmol ) wePeT/acded00602

15 The solution was stirred for 3 hour at room

tenperature under argon atnosphere. The product was

purified by HPLC using an RP-18 colunm. Mbil e phase:

A= Fdinida atrectioce: 46 HsiMeQvder 2CBEE 9 acet i c acid in

acetonitrile. Gadient: 20%B (0-6 mn) to 95%B

(3d\491pcmaﬁ)welgh6%%r1é{1‘é:12§-1m /nin. Fornula structure:

CA6H66N8Q7Pd_ + Iﬁq(lygl LahrirSdfior. +
120" %° guﬁegﬂﬂéma yze gg\ﬂggﬁ%‘ akg%l\/ls igelﬁti ty
COng d | - 1Refepihon tine: 11.70 mn. MS (+): mz
= ggé}égg&l‘zxaglﬁm & 48. Pal | adi um

31-®(-tpnvet=nBRXY car bonyl net hyl -

Rhodobact eri ochl ori n-131- (2, 3-di hydr oxypropyl ) am de- 17
3- (2-nor pholino-N- et hyl)am de (conpound 53) 1)

EXHRRIE s nsofdent  pub AP on wad P by MRERIERFdHylmethyl-

]

amﬂm&ﬁfwﬂﬁﬂ@ kl@jg@ﬂ@d&(cmmndn@) were di ssolved in
800 .1l Of'éf.v' . 80dr;g of HOsu (0.70 nmmol ) and 21
my Bf DOSmindlysis nabl PdrBpbeidddeath TReamBionl 2dpropasediol and

b bR ST S T RS B
LEE! S 5 R RS T TP s ) wer
s 0 PSR 34 et T30 ABRS 2 ) o amin

(0.3I5:BR08) Hin [PBf PPRDE iR/ diethyl @mdulimairrd(0c tipomel) were added.
(7.77x "10-3 mmol ) were dissolved in 200 pi of dry DMW.
The Solutionf was wtitedefon3l hourOatrmwoph dénperafre AR derrwir gomatmosphere.

Thatpsodustnno PurkEdsby TBLCT Bving g Rial BEoMmhoMpELE phase: A=
0 2RSS TG 050, SRR o 4B g oRys b (0
i gL ) MRS i, 5o et 1€ a1

Formula structure: CssHgsNsO7Pd + 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 3l-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochl0rin—l31-(2,3-dihydroxypropyl)amide—173-(2-m0rpholino-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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20% B (0-6 min) to 95% B (30-33 mn). Flowrate: 4

mM/mn 15 Formula structure: C44H59N70G8Pd + CH3COOH
wobkdosaedsas wei ght: 918.4 + 60.0 The product WaBCT/IL2005/000602

anal yzed by HPLC and Ms identity confirmation.

Retention tine: -13.05 mn. MS (+): mz = 918 20

Exanpl e 49. Pall adi um 31-o0xo0-15- met hoxycar bonyl| net hyl -

Rha@jobaciternig of the Pd-Bpheid aminopropanediol adduct (0.07 mmol) were

st Gy N A B0 55
Pd- Bpheid with 3-anino-1,2- i ol d 5 .

(1.4 aghe repuRddec al P s RE PR b dOH . rigutes g room
46 in EX ) t - i o e

temperase SR Ared ahodhely. Bho MISARSY HRYPdtified by, ijection to

HPLE, 30hPh ®P-48Ycddymn, SMbileUpRdseHOB: (299 4dtetivhgidaind water.
10.85 mg of DCC (0.048 mmol )" were added. The sol ution

B=0a%, atétic adidf or a@Gohirites Gitadrendn20%eBp€l-atmie) tnB8% B (30-33

_ arlgon at nosphere. 70 WD 2005/ 120573 PCT/ |1 L2005/ 000602
mirg) Flpgv tate: 4 Bd@niton vessel of (2), 4 | of

1-(R2-am t hyl.).pi [ ) .
L1 B B R BT AT annin B PR die R S cthvlbd compound
: ) y _ ]
0 Rl SR BT, TN AT B
ot (@ ' (2-Ami pEolagd (0.28mmol
woffp 0 AT S Ml S v
addr%}i@f’/éIﬁe(%i@tidﬁ MWast SirB&PAB 3niddtesminjoonk|temperere dnder argon

/mn Formula structure: C44H60NS8O/Pd + 2CH3 .
atmivspleerel Thewsoghet: weg pusified1tro HP Ik cising @ RPwids column. Mobile

onGa A ol S ek 5 2 s5OBL MF Gonif g, ot
202 ERLRE SR B S s
et hydphiilh 48udttde: (G, BlssN;05Pd + CH;COOH
Molecular weight: 918.4 + 60.0
The product was analyzed by HPLC and MS identity confirmation.

Retention time: 13.05 min.

M.S (+): m/z=918

Example 49. Palladium 3'-0x0-15-methoxycarbonylmethyl-
RhodObacteriochlorin-l31-(2,3-dihydroxypropyl)amide-l73-(2-piperazin0-N—
ethyl)amide (compound 54)

1) Aminolysis of Pd-Bpheid 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 ul 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.
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15 di hydr oxypropyl )am de (conmpound 55 1) Am nol ysis of
Pd- Bpheid with diethylenetriam ne was perforned as
walemsndsexl f or conpound 27 in Exanple 22. The PCDUL20€5/000602
was purified on a silica colum with -a t in=ning
solution of 80% net hanol and 20% anmoni a. 2) The
Pd- Bphei d am nol ysi s product was reacted with 80
(0.3)7  2Do mdicactidn Ry &rebBf ()5 dohlvedl -(Iranuﬁopifhybplperazme (0.03
chl orof orm and 80 ng (0.88 nmol) of 3-
mnedj mod 1224 pfdpathyiioined0stohwed) wqrezaddedoffhmmohmon ‘ey@mstu‘red
t enper ature, under argon, atnosphere, duri

for frkeouss @amm\&a@pstﬁt\meu Wl el amRIORETS, Jioguct Was purified

by S T B SRR Hogts Qb ARG oS b el Sfia B wacer
B=g.gv6 a%ﬁ% Al FP R &ohRAIS TGNt POV 08 nﬁnﬁd 95% B (30-33

ornmul a structure: CA2H58NSO7Pd™ +

Frevbrae: m@ﬂghm 890 + 120.1 The product was anal yzed
by HPLC and M5 i dentlt}% confirmation. ~Retention tine:
11. Emmla steme®re:+G 4 Hail¥sQrPglob 2CEBCAOHD 2005/ 120573

PCT g&?ﬁgoéﬁ%ﬂ@?%yl Pal | adi um
Oéf?{@%oﬁ?* 850 i Pad L PG MR AR ABOR )

Amn@deﬁﬁbﬁtﬁ{e Rd- (ﬁpﬁﬁhd vvlth 3-amno-1, 2-pr opanedl oI
and 5 subsequent purification was perfornmed as

deskt. b ifey thar=267i n Exanpl e 42. 2) 19 ng of the
Pd- Bphei d am nol ysi s product (0.024 nmmol) were
dissolved in 1.0 m of dry NWP. 97 ng of

N- ( 2- id t hyl 0.14
BRI Cer | ol T AT, 7 BT Ran e B P Sibmethyt-
RopRgRE e Reblgrin L Goopingetipdjaminglethyhamide (-

dnh?rﬁtr ?%btb}f;ﬂ}ﬁﬂﬁiee(c()iiﬁ)%d 3534 10 nmol) and 50 | of

| am ne . |) were added. The sol ution ws
stilty ed Anunol&mmnoﬁ Bdd3phgid r‘ﬁﬁ%d@hﬁbﬂﬁmﬁi@n@n‘ﬂé\‘i performed as

desgggﬁg ak, g her The r o0 gz\gﬁ;geeg ed égzﬁc%cf on a silica
colfifilniieR a eﬁggﬁjggo?@@ 8% FhbhaRS] fnd Qo%ﬁhﬁ{Bn‘ii.' le.

2) The Pd-Bpheid ammolys1s 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 structure: C4,HssNgO7Pd + 2CH;COOH

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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(30-33 min). Flowrate: 4 mM/mn 15 Formula structure:
CAS5HS56N807Pd + 2CH3COOH Mol ecul ar wei ght: 925.4 +
wa2@sA4206he product was anal yzed by HPLC and MSPCTIEZDON000602
confirmation. Retention tine:-14.3-8--min. MS (+):
mz = 925 20 Exanple 52. Pall adi um
31- oxo- | 5- net hoxycar bonyl net hyl -
Examhpliobact efi.ochl orPalladiim( 2- N- ( 3"-opyr1 Styothnkyiensthiopiy) methyl-

m de- 173- (2, 3- di hydr ox 1yam de (.
Rhqulpwgdylmi?-méﬂi@aé&ﬁﬁﬁﬁ%@y&ggaﬁgal(@?@%-ﬁﬂ%% o
e 0 200 i xed with
pyr%’ﬂ%m@z@ﬁ?m?gﬁzgﬁp?%%@gﬁ)eﬁzr th EYGG \L/J\Angler 4_gr ggnOf
at S Pl GinolPGs Pr U Bli- MetReiQ U witheds itnibBLD L4 bpahodio]  and

RP-"18 colu phase: A= 0.2% acetic acid in

sub¥&fueht ﬁ?ﬁez&:%tﬁﬁfaﬁ perfaahed hndesutibiedrfot d6 lie Ex@mpdé 421 :
20% B (0-6 mn) to 95%B (30-33 min). Flow rate:

4
m /2 {1 1) nTg'leodelﬁBd’ghBﬁhQid( amanelysist pm@%b;@i%%éﬂmol) were
. am nol ysi s I t . .
b o o 56655 18R 47 mavet N2y TbDeenesigmine (0142
7 7 | /
mur§TY moepe B 2Godornby iR Eedile 7R g T ¥R Mfhphdig Meagent O-
e ILALLI NS clmcgmiaius, sl QRTO) €21
mmdotieaid 50 pt ofitiisthgtansine (RSbenhicdhwerd addedl Thesohition Was stirred
M'S (+): mz = 949 2) 28 ng of the
for P Briheted- & (ainantemperatyre) upger arges amposiereaf Be product was
este .0 1ol di I j . oy
pur B%éﬁﬁ?%&ﬁ%?%)@n%elﬁgéﬁﬁg@v ?\gﬁﬁnﬂ%%ggyl Ff/g% 6)(611%%6?006]&0 acid in
3l d_4 ieth i : 0
walk 9L e by Bl LAUE 76700 i 0% B

(30408 AU ralerasiP@ie. The 10 product was purified by
HPLC using an RP-18 col unm. Mobil e phase: A= 0.2%

ac foranda istructnreve® gHss €W, PA%s ACECOQ@H d i n
acetonitrile. Gadient: 20%B (0-6 mn) to 95%B
( 30Mekecranweight\§2024 &:128. i | / i n.

The product was analyzed by HPLC and MS identity confirmation.
"~ Retention time: 14.38 min.

M.S (+): m/z = 925

Example 52, Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-l31-(2-N-(2’—pyridyl)aminoethyl)amide—l73-(2,3-
dihydroxypropyl)amide (compound 57)

1)  N-(2-pyridyl)ethylenediamine 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 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.

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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Formul a structure: C45H56N8O7Pd + 2CH3COOH Mbl ecul ar

wei ght: 925.4 + 120.1 15 The product was anal yzed by
woiRwS 120583 MS i dentity confirmation. Retenti onPCT/Im2005/000602

14.53mn. MS (+): mz = 925 Exanple 53. Pall adi um

31- oxo0- 15- net hoxycar bonyl net hyl - 20

Rhodobact eri ochl ori n-131- (2, 3-di Eydroxypropyl )am de- 17
andR7 iz bf BCE (@utAantrioy) \)vam addest yie) sohiigrn peas spsigdfor 5 hours

58) 1) Alninolysis of Pd- Bpﬂel d with
at r@mﬁﬁm@ﬁmt@eﬁﬂmﬁé%ﬂlb&mmﬂ CISubsequent purification

wa d _as s [ . :

n ITHEopoaEEaS inAfaed hithiG aud MS TGt oRfSasieh Retention
i Y"?ﬁn 25 di ssolved in 2 mM of NMP and 200 pl of
tlm%l\go? 0 the solution, 100 mg (0.21 nmol) of PyBroP

i n M) eb/zehH49 of orm and 160 | (1 mmol) of i qU| d

tris(2- ethylam no)am ne were added. The_ conpoun )
verd sti2¥& enigundethen rlﬁbﬁphﬁld-%'&diamléﬁﬁ@y Brm%&aer@%acﬁvated

estqi%ﬂ%snm{qhﬁm%rrg %@EP}V@ F;p, rgl p[l bg@fo&n@gqlae 48 mg of 3-
amigs b aopasig o) 6T oo 4912&1% CERAAfs werp ggded. The

120 |
i SR P AR R . i

proWatOlhs pI8Ricd By 18PLE Udisg hoRBCIS wakmanalMobile IbiyasblPJAC 0.2%

andl\/Sldentlty confirmation. Retention tine :
acetitc rcidbinMyvater +B=0r2% acefi@acidbvaanstenigide. Sxadignl: l;?aQw B (0 -6 min)

31- 15- net b th | -
to m%gﬁbﬁém%%gﬁﬂqogﬁmé Pﬁl‘%l s(2- ani noet hyl ) ani ne] et

Loy P s ol R ELTRLORM 58
ARAGed ’t)9 4 e 1@ psolved in 1 nl of dry DWF
er argon a m)sp ere. 31 ng of DCC (150 nol)

dl SEh¢ pestivch wal Anhlyetd dyyHPIVE andr S identiguoedirnibtieon.
reaction was stirred at room tenperature overnight.

DI\/FRmstlen&m dde?Brand t he product was purified by
a qu (+): m/z =925

Example 53. Palladium 31-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-131-(2,3-dihydroxypropyl)amide-l73-([2-bis(2-
aminoethyl)amino]ethyl)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) Al solvents were vacuum degassed. The purified amino diol was
dissolved in 2 ml of NMP and 200 pl of DMSO. To the solution, 100 mg (0.21
mmol) of PyBroP in 200 ul of chloroform, and 160 ul (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 ml/min.
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chromat ogr aphy using Si 02 as a stationary phase and

95%CHC13: 5%t OH as 15 eluent. The product was received
w0 poosheosfd r st four fractions. The sol vent was PCT/IL2005/000602

evaporated; 55 ng of Pd-Bphei d-OSu were received. 2)

25 ng of the previous product, Pd- Bphei d- OSu, (30

sﬁ) were dissaolved in |- DMF. To this
soI pmnlalmweoﬁﬂlmg@n%pﬁ%ﬁ&@ﬁ amne (DI PEA)

(74 %were ﬁg% (5 action mxture was stirred
und olgeulah Weight; i o' f% or a couple of mnutes.
3- arf E)go%u& VSORANGAIAy HBL.C anCFK/ISFEL&l;a confitthatid

were a to the reactl on vesse action was
st i Reesht@h tinenmo. Befmpi@r at ure under inert atnosphere
for 5 hours. No am nolysis product was detected. 3)
200MiSS ((F): @& mA38) of tris(ani noethyl)amn ne were added
to the 25 reaction vessel of (2). Argon was passed
through the reaction vessel. The mxture was stirred

Ex%ﬁl?' ght agy room tldeﬁiflﬂ'}nure THE (PP q@UEes l\‘\@)?;hcaé‘erwlmethyl-

ied by dilutin reacti on m xture w

Rlﬂ»fdo\eﬁtfﬁn@mowaszlt(qzimgzamamah@mﬁnwetmyl}ﬂnmmv? (2,3-
n- but anol . The organhic layer was then washed wi th 3x3

dll@d‘l‘loxyerIMmld'm(scohmpmm QJ)/as evaporat ed and the
product was di ssolved in acidic_water and

3001) 2530g of PdcBpheid: 3i(B8 wmvié 3Q6|3l9t4 818 QREQfw (Zgumol) were
als's&%/%ﬂ&lza&@i’t@%@%"pﬂa R 3101 BERRTBEI A BENIGBE (150 pmol)
dissglveq a0l o ASDATE it et  ReaRpq i mieg irted at room
R P SRR B b i

chi3AAORAPhET haAhB! 90N ad 3 -staticHary gﬂ’[d@@yéﬁcﬁ@%()ﬂ@3 S%ROH as
- di hydr oxypropyl)am de (conmpound 60) 10 1) 30 ng of

eluedt. Bﬂihelpttpdﬁci( 42spragejvedeire the i firsedoun fractiong1 T solvent was
mnol) of 1, 3-dianm nopropane, during 60 m nutes at

eV&R%Wﬂe%&%?fJP@ -Bifeaq- QﬁQﬁYﬁm Téﬁcﬁﬁ@éher e. Then the
X g S 3 oR e Prviohe odter. "Pa BPhel EORT 48 ' iflol), were

“dissolved in 1 ml of dry DMF. To this solution 13ul of N,N-diisopropylethylamine -

(DIPEA) (74umol) were added. The reaction mixture was stirred under argon
atmosphere for a couple of minutes. 3-amino-1,2-propanediol (97 ul, 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 pl

of acetonitrile. The solution was divided into aliquots and lyophilized.
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2) The product was dissolved in 1 mM of DVMSO and 1 ni
of DMF, and 15 stirred with a solution of 100 ngy
w@ 00021205mdl ) of PyBroP in 500 | of chl orof or m PemniiL2a€000602

ng of 3-am no-1, 2-propanedi ol at room tenperature

under argon atnosphere, during 16 hrs. Purification

of the product was nade by precipitation wth--water

f ol Faweda syrubiRir€ QubisNg2PAdoH-Hu s O an

RP-1-8--column, Mbile phase: A= 0.2% acetic acid in

wat Molecglaroveighti B8 2 TS0 i n acetonitrile. G adient:

i 1 et hais TePakd O7 1P L S bty bR ¢
Mol egidhabn WedddNb 4BRIn2 + 60.0 The product was
ana}IQyzeg Itlxy HPLC and M5 identity confirmtion.

Ret 68 (o) hzre9343.06 nmin. 25 MS (+): mz = 861 75 WO
2005/ 120573 PCT/ |1 L2005/ 000602 Exanpl e 56. Pall adi um
31- oxo- | 5- met hoxycar bonyl net hyl -

Rhodobact eri,ochl orin:131-(4-am ngbut y|l Lam de-173-(2, 3-
Exampleir oxyprdpy! ) ﬁllaéll{ onpou -‘B’&@/-l Mg qqcacg;lgoﬁy:)lmethyl-

Rhfa LB eaibe b A Pbebp D Il TR o
dihya%i}g?re(gﬁ;n)ﬁmbm@m 6ofyi ch time 1 m of water

was a eaction vessel and stirred for a

coupl e 030 ny ofiPéBphEhd 3 MApinmi) wase stiveed fry dphl (11z& dumol) of

2) The Pd-Bpheid arninol ysis product was dissolved in
1,3liamingfprapsnepivauring $8 unimHedHT aly 1poRy (eMpPETaSE ) upter3 argon

-anj no- .1, 2-propanedi ol (979 in 400 .of . 10 dr )
atgRBL Gt e Jaief dh¢ S Chso o pmine s, Sapprstd Sk Yphitm ring 16
hrsfl ushed with argon. 130 ng of PyBroP (279 nol) in 500

1 of chloroformwere introduced to the reaction

vespel . The proddcd vas@isselved ied hbof DMSEandQ fil RfdMF, and
30Cunder argon atnosphere. Then the reaction was

stircaabivétdh, a aohitioxces 0O ng (uP1 imyoi eayByBro®isn 5069tlr afyeldoroform
by adding 1 ml of water. The m xture was diluted wth
and) 00 mgf ofiaBeaminpsl 2rpropanrilick atagoemt temperptargyunder argon

atigighiseec CHEE: 1o Lo B Hinarosbih ek ade yeprecipitation
wiSERHETR P AR Mol F 15y R T 45,60, i phes:
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: C41HssN,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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0.2% acetic acid in acetonitrile. Gadient: 20%B (0-6

mn) to 95%B (30-33 mn)-.- Flowrate: 4 mM/mn. 20
wo-orosk@7st ruct ure: CA42HS57N7O7Pd + CH3COOH  Mob@r/ul2a65/000602

wei ght: 876.4 + 60.0 The product was anal yzed by HPLC

and MS identity confirmation. Retention tine: 13.32

mn. MS (+): mz = 876 25 Exarrple 57. Pall adi um
Exgmpgo- 15- rfét. hoxy c ftddbdjimet hyl - 3" -0x0-15-methoxycarbonylmethyl-

Rti}odobact eriochl ori n-131-(2- N2- di et hyl;am noet hyl ) am de
Rhogobagtermciloginr bk y(4-ambpshytyhamd dedohdvhditedroxypoopyl)

f Pd-Bpheid 3 (0.042 mmol) were dissolved in 300
anqng%fccgppgaﬁﬁ 4 hyl am noet hyl )am ne (2.11 mmol ). The

2008) 120803 8% PAIBRAAoRe0S bindlh, B0 f8 4 mpapgh of 14-
diagtinobwane §99T)eweres stge@fat 30(difet Ry AP Wt ddaMfosphere at

was evaporated in high vacuum The product was
whaghatige ddmb pf mRita- Wi advbedetot the meddtion: vetSel 4@ drstinced vt 8 couple of

(1) = 831 5 2) 27 .of 3-am no-1, 2- propanedi ol
fm’é@%?% ﬂﬁzﬁqh,m%“@ﬁt%?n b@%%&tzed( 0.06 mmol) Bnd 300 | of
DVF . . tiondn section 1..The
o 2+ on THEL APl ARIAIS BRabe. P4 bisiude ol A pfdry DMF.
A it 3900 ATRERISAE), 75 B URRAS 8 Baoo i of
drya DT ov&s hdddd toveiee inixBrE. Phe a6a3tioh #6dsel Was flushed with argon.
acetonitrile. Gadient: 20%B (0-6 mn) 10 to 95%B
13 30e 38 PyBjoP E2tvumad e in £000 (iriof. clforofutm wereuittodiced to the

C44H6IN7O7Pd + CH3COOH NMbl ecul ar wei ght: 906. 4 ,+ 60.0
reagiien yeswlicThodrixiwg yaegtinpd Hor @ngther M mndorati 367C under argon

attr}%%ﬁ é*:rre9 ﬁ%%?%cggﬁl% fciggfe@mla%dgg’xc@sg 'ofl gou%?mg%éagem was
destrby B By lardiks oY 62 WRAY THRU W ire was diluted 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% acetic acid in acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). -
Flow rate: 4 ml/min.

Formula structure: C4Hs7N,0,Pd + 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 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13"-(2-N? -diethylaminoethyl)amide-17°-(2,3-dihydroxy
propyl)amide (compound 62)

1) 30 mg of Pd-Bpheid, 3 (0.042 mmol) were dissolved in 300 ul of 2-

(diethylaminoethyl)amine (2.11 mmol). The solution was stirred for 3 hours at room
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Rhodob- act eri ochl ori n-131- (2- N=et hyl am noet hyl ) am de-1

-73-(2, 3-di hydroxy propyl)am de (conmpound 63) 20 1)
w@00osg20573 Pd- Bphei d, 3 (42 unol) were stirred PET/IL2005/000602

(9.5 mmol) of N-ethylethyl enedi am ne for 60 m nutes

at room tenperature under argon atnosphere. Then the

excess of am ne was evaporated in high vacuum 2) The )
tempenduet undsr timm dimegiheszi The 800ess of Bidicthytngmoeitwd)amine

with a solution of 70 ng (0.77 nmol) of
wasgeeaporaed i highoyewdm.ol in 200 | of DMF and a 25

solution of 70 0, [ 0

chlrgli“?)f’ ct yas %@%?%%%@?@%u%g“@n gtjci)}ﬁg'a Srfg%p ef e
for m/he oduct was purified by HPLC wusing an
RP-IX%S g#ofl?r]r% lf\;/ggl | e phase: A= 0.2% acetic acid in

vwatzy . Br7 Gu@%f acmibino- lazigrﬂopzmal@dt (Bt minad), 28 adigeof PyBroP
20%B (0-6 mn) to 95% B (30-33 nin). Flow rate: 4

(0.06 mminol) 801 BEOnul af DM ware: addedHo7 firoFelytion gaassatiqn 1. The
77 WD 2005/ 120573 PCT/1L2005/ 000602 Mbl.ecul ar wei ght : Th

solgren was stigred frel POwE AL TR ICARATYHER uﬂglemg@na'cﬁalq%@ﬁefe- €
identity cqnfi LOp. . -Ret enh 0 e 1 i A3_ o

progit wap Pt bV HECE urihl oG RE2MY by, Mot bifise A= 0.2%

A Pin wal! BRXYSRr | itrile, Gradient: 20% B (0-6 mi
aceﬁ%oagiggg%?fgﬁbghl ori nﬁgg%a@ ﬁl\%/ém@tt%l;/ll éren' no%rlgrr;yl ) am d(e- min)
to 95P3-K 23 (333 ghi) dFloxyptaply)/mninde (conpound !L4) 1) 30

ng of Pd-Bpheid, 3 (42 nol) were stirred in 1 m (9.6
moFrnofla stocteethlls: NG bsdtddP@ ne, for 120

oMol el R R as evapor aced in high f
i : 10,680
v Hardict W ARl Pt PR HEl (rrcdon?)

of BepmtiBRtm&- W opanadiol in 200 | of DWMF and a
solution of 75 ng (0.16 mml) of PyBroP in 200 | of
chl BE.8f(o):rm/zz= 99dom 15 t enper at ure under argon

at nosphere during 2 hrs. The product was purified by
HPLC usi ng an RP-18 columm. Mbbil e phase: A= 0.2%

Exgl%ep LC acl %Si. n wat ?a‘lla%fum 3!-0x0-15-methoxycarbonylmethyl-

)o)

QOi

Rho‘d’o‘b‘a‘cteri‘ochlorin‘-"131—(‘2-N'-ethylaminoethyl)amide-1~73-(2,3-dihydroxy
propyl)amide (compound 63)

1) 30 mg of Pd-Bpheid, 3 (42 pmol) were stitred in 1 ml (9.5 mmol) of
N-ethylethylenediamine for 60 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 70 mg (0.77 mmol) of 3-amino-1,2-propanediol in 200 ul of DMF and a
solution of 70 mg (0.15 mmol) of PyBroP in 200 ul of chloroform, at room
temperature under argon 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 acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33 min). Flow
rate: 4 ml/min.

Formula structure: Cy>Hs;N707Pd + CH;COOH
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0.2% acetic acid in acetonitrile. Gadient: 20%B (0-6

mn) to 95% B (30-33 mn). Flowrate: 4 m/mn.
wo-orosk@7st ruct ure: CA42H57N7O7Pd + CH3COOH  20PCT/IL2005/000602

Mol ecul ar weight: 875.2 + 60.0 The product was

anal yzed by HPLC and Ms identity confirmation.

Retention tinme: 12.93 min. MS (+): mz = 875 25

Ex dvipplezutid. wéight: ZF52n-30-®x 0- 15- et hoxycar bonyl net hyl -

Rhodobact eri ochl ori n- 131-( 2- N2- di_net.hyl am noet hyl.) am d
e- 1Hme pradugtives ﬁnaléf?%é gy &ﬁe@@'zapﬂéﬁg da lté’%on%)m‘éﬁ@nwg
of Pd-Bphei.d, 3,(420..xmol), 655 ng of PyBroP (1260
m|§?ten§%t_1§1§¥:. gis'léktz%ol am ne (5041), 0.6nl of DMF and
0. i iephyl amine were 30 stirred in room
ten‘pérg%rnyzfor 1 hr under argon atnosphere. The
reaction m xture 78 WD 2005/120573 PCT/1L2005/ 000602

was evaporated in vacuum the prqduct was purified b)i
Exaapée chl of8f orm Balladbtmon. Th:-exa-bPdnrethexysachonylmethyl-

cont ai ni n he ) ri ed over anhydr
Rh R/é@@ﬁc,tel"i"%b{é}ré‘& qg n'gg 'g\\ﬁl'é'bm%i'if InoproRy, D&F“‘ﬁ%lg’g'rs(&ﬁ'o n,
. et iamne (4.2 mol) 5 were
dlhﬁ@%@ﬁ%@'@a@ﬁnﬁwdﬁw e was stirred at room
t enper at ; dg vAlrBBERREria. 1 #169.6 mmol) of
prg@uct %A‘;agl%gf?fal%hégg’ %é?%?{lgﬂz n-rbut anol 0.6 mmol) o
N-18¥thfyaqt3-propahbéiantinbuf@nd20 phimseescantaimitampeteure under argon

product was dried (I\/ESOZ} anhydrous), filtered and
atmosphencaTban tiRoexagss of amies wes evapprpdNm dagly vacutm cooH

ancyzodl by et 2 enidesohy e, BB T SAIGHT S sired with o
i o35 T8 s TR B, b 0 W oM an
SOl gtiadt ool SrHOLs L B REPTa ery an?f SBISgofmy 3f room
tenfpetdraid SnA¥IarE0h afthOphetdWubito( S AUROTRE HOHuct 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: C4Hs7N,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. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-l31—(2-N2-dimethylaminoethyl)amide-173-(2-hydroxy
ethyl)amide (compound 65)

1) 300 mg of Pd-Bpheid, 3 (420 umol), 655 mg of PyBroP (1260 pmol),
30.78ul of ethanolamine (5044l), 0.6ml of DMF and 0.1 ml of triethylamine were
stirred in room temperature for 1 hr under argon atmosphere. The reaction mixture
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-1) - -Amnolysis of Pd-Bpheid was -perforned - as
descri bed -for -conpound- 25 in Exanple 20. 20 2) The
weriaosnezosps oduct obtained in step 1 above was tPENIL2005/000602
dissolved in 6 M of DVF. 1 ml of the solution was
reacted wwth 20 | (0.26 mmmol) of 3-am no-|- propanol,
70 mg (0.15 mol ) of BroP and 20 | (0,18 mmol) of
wah eedpoyited min prasuiung. thheproduetureasapirgied rsy W@ter gehloroform

m nut es at room t enper at ur e. under on at her e.
extaediop; dhehIRE0THR PRASGEOIFINRE B¢, BIQMIChaReeg over anhydrous

ile se: A= 0.2% acetic acid in water.
M@@@W%{%‘WE %tlglah acetonitrile. Gadient: 20% B

For I a )éffr ug%ﬁ@r%léﬁ%%&%y'ﬁhﬁ%wleﬁ%ﬁgﬁ &@(4 2 mmol)

weVEhddd afibtheIedctith fhidtuee pragduetedvisoamadeygraatye ﬁlﬁ’LKZhr under
and M5 identity confirmation. 30 Retention tine:

argbﬁ dMosplere 7 Sha\pr &DES BB THIcEdTy wapocsdoobetmol gxgaction. The

mz = 859 a Pal I adi
n'byial’&l fhase ﬁ@@‘ﬁ&%& %BF@&W%WI ied’ (R/IgSO4 anhydrous), filtered and

gact eri ochl orin-131-(2-N2-di met hyl am noet hyl )am d
evaé)oi ®(2-hydroxy 5 propyl)anide (conpound 67) 1)
Am | f (W%fd@@ oeyq as descri bed for
conggﬁﬁgla%gglcpﬁgggl% N7 I't[l'fﬂm product was then
di sMulvadar wetphni 848.2 BMG0.01 m of the soI ution
reacted Wit h 201(0 25 mml of 1-am ho-2-pro n

e

be psoduaswassmalyred dyBrlBbCaangd Mp 1dept;tneoné

t df 90

”E& R %Gw%t%ﬁwaaa%ﬁ%i“e@@{?ﬁéir e gfm' at nospher .
Th =18

COF%%%ﬁemhmm 5 8%/’0 acetl aC| plngmﬁwat er.

B= 0.2% acetic acid in acetonitrile. Gadient: 20%B
(0-6 mn) to 95% B (30-33 mn). Flow rate: 4 nl/nin
Exampler nul a @i r uct uRalladiams7N7 06 doxocﬁsmethﬂxycarbonylmethyl-

Mol ecul ar wei ght + 60.Q The uc
Rhedabystexiqphl Wﬂd%ré‘ ¢l@@msﬁ9wlee§tﬂxY$m'idsrf7 -(3-hydroxy
propyl)amide (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 above was then dissolved in 6 ml
of DMF. 1 ml of the solution was reacted with 20 pl (0.26 mmol) of 3-amino-1-
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: C4oHs7IN706Pd + 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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Retention tine: 14.82 mm MS (+): mz = 859. 20

Exanpl e 63. Pal |l adi um 31- oxo- 15- net hoxycar bonyl net hyl -
wokedabies er i ochl ori n- 131- (2- N2- di et hyl am noep¢nyin)2ae8/a80602

e-173-((R) -2- hydroxypropyl)an de (conmpound 68 The

synt hesi s of conpound 68 was identical to that of

conpound 67 25 described in Exanple 63 above, using

t heMES ¢p):imal=BS®mer of the amino al cohol. Formula

structure: C42H57N7O6Pd + CH3COOH Mol ecul ar wei ght :

859.3 + 60.0 The product was anal yzed by HPLC and M5

Exhigie Y S L et Ranont! S hls R ormetnyt-
1 _ i v 13y
e
i imiile (CenudidrgZhy | ani noet hyl ) ani de- 173- ((S) - 2-
prﬁ?ﬁ roxypr(ck)pyl}gya.m d(e_b]corrpqund 69) 5 The synt hgsi_ s, of
conboundAenolsis ofRdiRplicid svashpirfesmadopsBestaibsd for compound

descri bed_in Exanple 63 above, using the S optical
25 11y ﬁ@tppqu ‘he ami no al cohol. Fornula structure:

4 7N7 L . el ; _ .

e hr oait DLt AR el RO s in P DR, P o sotution

waﬁ?él{ckéd“ggihoﬁo 1 AD25%4,860) GN1-abdRe-21propdnsl, M0 MgS0(1) mmol) of
z = 859. an%le65. al | adi um

PyBioro%Rd Dor {008 MaAIDP 5 NRidilyyl-morpholine. The mixture was stirred
Rhodobact eri ochl ori n-"131- ( 2- N2- di net hyl am noet hyl ) am d

foreod IninRtds2at 160y thmperatuny [adien cirgoth yatinasplakse ( pligdyct was
purdobt FYBHL oS08 posRelS oBluH. EHaREcPhsge: A 0376 acefifsacid in
Wafqrgg%%@l% Isagtﬁﬁg Uctcijci 85 QL¥S kil SridnthoAB (0-33 ﬁﬁn)o{o 95% B
(30-33 min). Flow rate: 4 ml/min.

Formula structure: C4,Hs7N;,04Pd + CH;COOH

Molecular weight: 859.3 + 60.0

The product was analyzed by HPLC and MS identity confirmation.

" Retention timne: 14.82 min. -
M.S (+): m/z = 859.

Example 63. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteri0chlorin-131-(2-N2-dimethylaminoethyl)amide-l73-((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: C4Hs7N;O0¢Pd + CH;COOH

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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was reacted with of N-(2-hydroxyethyl)-ethyl enedi am ne

(201, 0.17 mol), 70 nmg 20 (0.15 mmol) of PyBroP and
wQ@Qoosd205@3 18 mmol ) of N-net hyl - nor phol i ne. TheP@T/Ki20052000602

was stirred for 90 m nutes at roomtenperature under

argon at nosphere. The product was purified by HPLC

using an RP-18 colum. Mbbile phase: A= 0.2% acetic

acid in water. B= 0.2%acetic acid in acetonitrile.

T T e (s
2 | i ght .
rugebaitergs bl B e Sthinibin iy eap TR
' hde IngoyM S (+): = 888. 30 81
hy G- SREAPIARTE: (B 00005 Exampi o c6.
Pal Tiaeli gyttbisoxe - ddmpeinb 68 avasondentisahyto- that of compound 67

Rhodobact eri ochl orin-131-(3-N-(2' -pyridyl)am nopr opill
desaribeidin E3anple363 aboyel usiighe pyONtiaat dR0MEsHIOE FH17a Cf}lol-

0% T A B IR TR, e, O 5501 1o

f ' . 200 | of DMF dded.
0 mﬁ&w&g%gw@ 0 wer e adde

The "conpo uxed for 22 hours at 102C. The

pr ofiRg brd&ﬁ:?-wa@nhali&bd fbxo/qmmerzmdu M8 identigscaufirirfatied. on
silica gel 60 (0.040-0.063 mm. Mbil phase: nethanol
90%R etentronitimes dlSut0 omn10% The product was non- col or ed
oil. TLC analysis on sheet Silica gel 60 F254 Mobi |
phalye$ (ﬁl\étlﬁ/a"rﬁ&@()% amonia 10 solution 10% Product
Rf =0.38. 2) 20 ng of Pd-Bpheid, 3 (28 pnol) were

di ssolved in 300 I of NWP and 125 ng (0.83 muol) of

ExM’r{p@é pyri dyis) pr opyipengadidgi ne ves'eoRsldstmetliiycarbonylmethyl-
solfution was stirred for 23 hours at roomtegé?rature

Rhydgbactergehl @t naSHH(eN*-dithethydamino ethiyt) aprideict - (Re(@-
purified on silica gel 60 (0.040-0.063 nm. Mobil
hy rmxgethylamine)ethpbamidedcampeund 29} ution 10% The

pm_r g. UC;S Sygfygggﬁgggph%% %a'\ésper?oertﬁen hOReldiiBRd fr Ympound
25 in Example 20.
~2) - The product-was then dissolved in 6 ml of DMF. 1 ml of the solution
was reacted with of N-(2-hydroxyethyl)-ethylenediamine (20pd, 0.17 mmol), 70 mg
(0.15 mmol) of PyBroP and 20 ul (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: C43HgoNgOsPd + 2CH3;COOH
Molecular weight: 889.2 + 120.1
The product was analyzed by HPLC and MS identity confirmation.
Retention time: 13.34 min.

M.S (9): m/z = 888.

81



10

15

20

25

30

3) The Pd-Bpheid _ am nolysis - product (30 - ng,

0.023 --mmol)- was dissolved in 400 | of NWP. 90 ngy
wWo@R005183037 0. 24 mmol ), 50 pl of triethylam ne POT/{IR20EB00602

nmmol ) and 20 ng of 3-am no-I|, 2-propanedi ol (0.23 nmol)

wer e added. The solution was stirred for 4 hours at

room tenperature under argon at rrqsphere. The product
Examaplepuri fi 66l by HPPglladiumy an RB-4xochi-methoxpesnhonylmethyl-

phase: A= 0.2% agetic acid.in water. B=0, 2% aceti
RhSatncter acklosin-13 (N~ By GHTDADGO0 Br Qs gty £ G2:3-

.. 95% B (30-33 m . Fl 4 mM/mn. 25 F |
dlhngw%wﬁéﬁgﬁ@gw%“@a;—%c:OOHm rI\]/bl ecul g: mJWe;aght ;
941nd + skt JiNS.cRIGEHF MR SAMAMIEAY vRdte sl B6 ml of

i de ty confirmation. ~ Retention tine: 18.89 mn.

1,3@13@1@?5%0 ¥ @4 mB1B2 0062 09 pbiR6imniB carbonate and 200 ul of DMF
PCT/ 1 L2005/ 000602 anpl e 67. Pall adi um

werdladdxa: The woinpoxydavizorefhuxed gt 22 hours at 102°C. The product N-(2-
Rhodobact eri ochl orin-131-(4-N-(2' -pyridyl))am nobutyl)a .
pyridytprapydeneiaming masrpyiieden ke gl O 9-0355) ?fw;)- Mobil

o3 72 A S, 5 bl o, BSRRea o
TL{L Sy R DR P Mgl B o
soliRis €00 PLEARe IR £=B0%, anmoni a sol ution 10% The

product was a colorless oil. TLC sheet Silica gel 60
F25%. Mit0 ingobfPd-Bpheidad q2890sipl)averendiasalued in 3001006 NMP
Butyl diamne: Rf =0, Product Rf=0.42. 10 .2) 30 f

andPd28pgi 0.8 @amohobf MeRepydidsdiroprleppdiaping werengpded. The

and 80 .48 1) of N-(2-pyridyl)butylenedj.am
ol 0 TR TR S Rl B SR ffere. T

' ot r -0.088 RhPANESDil phase:

o g5 BERALSE W pibiE] of 280 FLLBOHORNR; 0,108 JEDTSDIL phase
mefRASLO0YS. afhtSAiaGehitonaiod, in water. B=0.2% acetic

acid in acetonitrile. Gradient: 20%B (0-6 min) to 95%

B The p@us8was mhalyzedlyrlAPEC-M SiRet¢ntionTivage p Sdupin.

was anal yzed b)é HPLC and Ms identity confirmtion

M.S (+3/: m/z =364.

"3)  The Pd-Bpheid “amifiolysis product (30 mg, 0.023--mmol) was
dissolved in 400 pl of NMP. 90 mg of HBTU (0.24 mmol), 50 pl of triethylamine
(0.35 mmol) 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 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.

Formula structure: C4sHssNgO7Pd + 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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Retention tine: 22.3 6 mn. MS-.(+):- z = 877. 3) 17

ng of the Pd-Bpheid am nol ysis product (0.019 mmol)
wowees/12@ di ssol ved in 400 | of NWP and 100 | pET/Waney000602

9 mg of HOSu (0.077 mmol), 17 ny of

N- (3-di net hyl am no propyl)-N-ethyl carbodii m de (EDC)

(0.87 mml) and 5 | of anmonia golution were added.
Exafpl 16 h6Trs, 20Bagdisfm3- am QXQISwﬁﬁaﬁxgamonylmethyl-

(2.2 mmol) Ih t
Rhmd@tgmm“gﬁ{neaéﬂﬁ%ﬁ’w FevofabanrgbRt BmidseLr st
oduct f 25 HP
o bR o adL 1207 25, et c acia in |

wat gr . g@ SCEIchiordpiAdine (B HAAGI) vidre. dlﬁoﬂldd:(bﬁi 8.8 ml of
20%'B (0-6 mn) to 95% B (30-3 mn). Flow rate:

1 4lﬂlélmﬂbbulr‘aﬁdw8anﬁtdl)4 CFher ﬁuxt(%@ﬂ&@hﬁﬂﬂﬁﬂ for 2ChiB@EGH 128°C The
Mol ecul ar wel ght: 949.5 + 120.1 30 The product was
prodoal wae punifiedPors silnch wBl 686t @4(&0(9@& mnpatyehtl plese\yethanol

2005/ 120573 /
90%: pRIESIg 591 uﬁ%z'w%gig/ it avibe: CRarPRPlnT BE. Gieht Siica el
m )
o T A i % o i -,
Pro%ué@Rf‘dez pyridyl) ami nopropyl )am de” (conpound L3)

Am nol ysis with 3-am no-1, 2- propanedi ol and

subgequesn n%lbf fPidsBpheid, 3v@e eofowereddiasolted ani708ci]l of NMP
for conpoun 46 in Exanple 42. 2) 32 ng of the
andP80 Bipd €0.d8 aminod) QENS(%Pmdbdbbwlmdmny VWé? @ddszd} The solution

di | ved
was, I@tsuggd \égr 11|§ %@ﬁgyptamo% tewlghq%gée H%dg]; ar'é'%gua osphere. ke product

o L 30 S, OO s i

in %te&fsdofm a%@u@ %Hfdsma&cét&ﬁmlet ERdicat: 0% B ders migpty 95% B
at nosphere. The product was purified by HPLC usi ng an

(30R83 irﬁn):dflumatdvmunl/mmhase A= 0.2% acetic acid in
wat er. B=0.2% acetic acid in 15 acetonitrile.
G atihe produzbysas apalyzediby) HPbCoarul M 65(131911*3%’ GATHitmatiog,,
rat@ 4t1mn/t1r1nng 22,5:69{11””! a structure: C46H58N8S8O/Pd + 2

M.S(+): m/z = 877.

3) 17 mg of the Pd-Bpheid aminolysis product (0.019 mmol) were
dissolved in 400 pl of NMP and 100 ul 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 solution 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 acetonitrile. Gradient: 20% B (0-6 min) to 95% B (30-33
min). Flow rate: 4 ml/min.

Formula structure: C47HgoNgO,Pd + 2CH;COOH

Molecular weight: 949.5 + 120.1

The product was analyzed by HPLC and MS identity confirmation.
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Mol ecul ar weight: 939.4 + 120.1 --- The product was
anal yzed by HPLC and MS identity-confirmation.
woeaosneisen tine: 15.28 min. 20 MS (+): mz = BGRIL2005/000602
Exanpl e 69. Pal | adi um 31- oxo- 15- et hoxycar bonyl net hyl -
Rhodobact eri ochl ori n-131- (2, 3-di hydr oxypr opyl ) am de- 17
3-(4-N-(2'-pyridyl) amno butyl)am de (conmpound 74)
25 Ridted¥iomeihesils. 7 mim. 3- ami no- 1, 2- pr opanedi ol and
subsequent purification was perfornmed as described
f otMdound 4% n Exanpl e 42. 2) 25 nmg of the
Pd- Bphei d am nol ysi s product (0.031 nmol) were
di ssolved in 600 | of NWP. 120 ng of HBTU (0.31 mmol),
4 1 Of t i et hyl a ) : d 50 - - - on lmeth l..
EX“RSP% pyr i d{s/?') but yl g]‘rllggtlhelll?nﬁ]ne (p:%p(g{oe}js &tlg,etgggg(r:?rbbed y y

RhédshieetbabcROranTBbnd-diy dnexyprapytid mitleel Be3uNH@ pyaidyl)
stirred for 20 hours at room 84 WO 2005/ 120573

amiGpropghamide¢eanpoustFPat ure under argon at nosphere.
The product

col . Wgﬁgﬁ%}gy%ﬂgyb&%&ﬁ@&kﬁ ?“%FS) 111213%11 _puriﬁcation
B=0..2% ' ' ' j ' i : 20%

wad STl & O6scBBkE fopBiGURTAS i FRanedn 7L L 2000 B
Forpul a $x rﬂ‘igt HF @he CAA NGO Rdinbl p6ikB8ioddct £0.04 mmol) were

Mol €cul ar wei"ght: 953.5 '+ 120.1 The product was

dis@Iéd 280011 HPLIOVEN dl SYEmigaefi BIU €04 s, i Sl of triethylamine
Retention tine: 15.43 min. MS (+): mz = 953 1

0

and%ﬁgmge of Oﬂ-(@qmrﬁwl)anemdiam@méprda%&@spﬁb@dmbove for
[ i.n-131-(2-N2-di .

comamyIch ) oBiert | ild L her SOLEIGE LGl jtinedh dor (Lo gBEmpt Toom

L5). 1) 30 - ] 4 o
b 8 T S0 7 Bl S50 '
RPURIES InRrY MoBilETBRARE 8= 04382211 abild inlwatdeB£a.2% moeti acid in

issolved in 2 of dry DVMF were introduced. The ,
acet@raile oGradisnts 20% BdOeff minpto 9363 (30-38anin) eFlovgrate: 4 ml/min.

TLC (92% CHC13: 8% MeOH) showed n}oI 6?)'ﬁeaCt ed

Pd-]Bpm@ula_structure: C45H58N307Pd +2C 3C

Molecular weight: 939.4 + 120.1
The product was analyzed by HPLC and MS identity confirmation.-
Retention time: 15.28 min.

M.S (+): m/z = 939

Example 69. Palladium 3'-0x0-15-methoxycarbonylmethyl-
Rhodobacteriochlorin-13'-(2,3-dihydroxypropyl)amide-17>-(4-N-(2’-pyridyl)
aminobutyl)amide (compound 74)

1) Aminolysis 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)butylenediamine (prepared as described above for

compound 72) were added. The solution was stirred for 20 hours at room

84



10

15

20

25

30

2) 926-ng-of gl ycosyl am ne hydrochl oride, 98% (4.28
mmol ) and 2190 | of DI PEA (12.6 nmmol) were introduced
WO 005h205p3 | or reacti on vessel containing 20 tPET/HQDINB0602
ester, Pd-Bpheid-OSu. The reaction was stirred under
argon at nosphere at roomtenperature for 24 hours. TLC
(8% CHC13: 92% MeOH) showed no un- reacted active .
tem@&tagiirenand nsgom atrhesphese t Thenprodust was Purdied by AIPLC using an

RP-Ifesolwmac el mase! Aot 030eBciis SaRdn SVHFF dir-Gads acetic acid in
i ghy t 2 V. .
acelgnes AT RO R P Ry B 63 ny HpW A 4 m/min.

ar 5@@ cigS pdreact.coMHXt ure was
di IeFuaglgﬂvm C%%@ﬂﬂgwgv\agter and washed with 4 x 50
m Mbld&umt\@éight: okB.3vag 20elcessary to add to each
washing a small volunme of aqueous saturated NaCl, in
or diire prodactivey enalsped by FEN.C 7nd NS ddentity| copdiralafigpe
conbi ned and waigh d wth 50 Ml of water. The butanol
waRetaeion o lat@d™8hd 30 residual Schiff base was
hydr e Si diluted acetic acid. The evaporated
85% }2%)0%20 % PCT/ 1 L2005/ 000602 product was
diluted in 60 mM of water containing 1% acetic acid.
The acidic solution was stirred 1for 1 hour under
Exsémphn at nogpher e aPaladinmenper & coxo-15pocthugycarkmsdmethyl-
the Schiff base was cohpletely destroyed.  For mul
Rhadehasteriochlorird di2ovdiim ethylrmmoeshibpide1 @lvgars)
948. 4 + 60. e product was anal yzed by HPLC and M5
am!‘ifeqﬁomw)'{ﬂfﬂzgfnati on. Retention time: 13.81 nin. MS

<(:||+3: i"{)ﬁslogo gﬁ‘ogp&opg-%hcghi h42b“ﬁﬁb¥ftah&fk€763fmé *b?’ ngg))su (4.14

oun man serum al bummn

mm?&?v&é?@?d%ﬁ%ﬂﬂ # 2Ghi ¥f iy OMFhendérfdrgseatmBeptere. 435.5 mg of

rivatives critically epends on both the )
DO (m¥ aiinabj dissolved in Bait ofrdrio PVF ovérgi intoiduged:. drlesreagigon was

oo g S LGRS spved no
un-Zopstedd BT AT ser um al buti n (0. 1, 0.5, 1, 2, and s

- D)3y A9 EHREd 8 glyRbsylalline hydrochloride, 98%; (4.28 mmol) and 2190
ul 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% CHCl3: 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 temperature under argon.
HPLC-MS showed that the desired product and its Schiff base are the main
products. The reaction mixture was diluted with 100 ml of water and washed with 4
x 50 ml 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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concentrations of 5. in-aqueous -solutions,- is

reflected by splitting of the original nononeric peak
W@R0034205mn i nto two new peaks at 720 and 760 npCT/II2005/000602

state of 20 aggregation was foll owed

spectrophotonetrically over the range of al bumn

concentrations at roomtenperature in a 0.1 nm 1 :
produvewasdiliited inlsdonbafiwatdrmostaning 1% acetie agid. (ke agidig solution

maveleggﬁhs were taken as noi di cation o

wag §tiFregator oh hopg dmdep frgen fial rggglsigwgrature. HPLC-MS
di ' t I did in PBS (Fig. 2).
shoE BB SRR AR SpsePRuePS detOed: i one contal ning

| NCESRSIIAGHABRMEL 6,9, NS’ PWHITO®OsENDI ed t he
spectrum of the nmonomeric pignment 5 in nethanol. 86 WO

2008fole 3w eight | 248005/4D0602 11. Bl OLOG CAL SECTI ON
Materials and Methods (1) _Cell culture. .H5Vrg1)us%.
endbhepradact ges agalyzed by P Lam Biityeqrdirmation.

Dul hecco' s nodi f Eagl e' s nmedi um (DVEM) / F12
contgic ﬁﬂﬂt%erﬂfélgg@é% pH 5 7.4, 10%fetal calf
ser Eﬁ(:g amne (2 mMM, penicillin (0.06
ng/m,(( in Zst'lr9éugtonyci n (0.1 ng/m) (hereinafter
referred to as the "culture nmediunt). The cells were
grown at 37C in an 8% C02-hum dified atnpsphere. (ii)
Exaqtlerlal Intetaatians. oBshe alicationicscompoyndt S withybhugn serum
E. coli XL-1 were <cultured in liquid LB nmedium (E
albygnin (HSAR containing 12.5 g tetracyclin/m) to a 10
fin d j . -am = 5- BbhF %44 i
bac?h?i §$ﬁ§§°§i¥“¥‘ﬁlecoﬁg‘9é [ gfvv{ehree d?fsf%rue%%dom (4000)% é,?s 5cr1t1cally
depbnds) oRNBothe fus MR0&AE1abIIFBSE theirl IndRoemaicat(diner) forms and
sensitizers for in vitro experinents. Stock sol utions
trandcellulae teafifioking)swhich7¢an0 bandarke diye neodwlatpd rtse bigding to serum
di ssolving the dry compounds directly in culture
albgdnum to the desired concentrations, prior to use. 15

(iv) PhototoxLci 4 l1.s.. To determne..
phofothiAeH eféfmi%afﬁ%g? | @:ﬁ@?’aﬂi MERN RN %%é’%ﬂ\%{ﬁ? pmounts
ates 1 | | Ynandgizncubat ' darked Jht: .
of 9{}}?%} es_(egjglg’i %ﬁw[{dg@ﬂ éloﬂl’ n%'s’ [ }rjic?ézeglldng %@ée‘% aét gr?g’ at high
cotlen®@Adhd 108 $n-wquéoud sokfidnd,lis, reffeeied by nplitihel @f the original . .
mn to 8 h. ~ Unbound sensitizer was renove t?/ washi ng
monbeneri! psakoaic @4 inh ifitoetho neit peaks2g 7aHAnd76Phem. The state of

plates were il |um pated at room tenperature, from bumi
aggnegatiomowasmialloyecd spsptraphatpmetr T ragge of albumin

coﬁ]c{e%rtrl)atiogsh Gt lrci)(%plttersll%lé1rra%§reml%sa 3. L9V ERERePnL ABorbance 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 spectra of the solutions containing increasing amounts of

albumin resembled the spectrum of the monomeric pigment 5 in methanol.
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(Gsram Germany) equi pped with a <650 nmcutoff and a
4-cmwater filter. The cultures were placed in the

w@edosaees73 ncubat or and cel |l survival was det er PCTYER0E4000602
h after illum nation, by Neutral Red viability assay.
Cell survival was calculated as the 25 percent of the
dye accunul ated in the untreated controls. Triplicate

I1. detBIOLOGIOAE SBEMdOMnduct ed and representative
experinents are shown. Three kinds of controls were

Matgraals apd)Metleds control: cells illuninated in the

abs, of. . pi g - (i . : r .
SRR AUPEEREY Db hafhl 0 LRk 6bich drsheters in
iffel hadn BM)/P12 bentdatikg 287mWOHEPES, pH
Dul%%é%@%@%fgﬁP%%thOgg%g% (b)l) Bacteri.a..g.To B P
7.4, d@bs reiab e atthserpho (00§ )) aglutansiie (Qan;M),pmmgﬂlm (@16emg/ml), and
diluted to aliquots of 300 | contai ning about 107, he cell
strepsamyett €. 1 angimil) Chgseinattenralpred ép aadh Iture medium”). The cells

werq Gt 51 tra 8% CPsE AR P EPhee Gt en o> "
5 ﬁf?}ﬁg&qalﬁ{:ulmrm%ﬂa%f iBqink 5t SR A1l Bf cblieXL-1 were

tr bacteria cultures were subsequently plated
culf@kedid ﬁ%{ﬁiﬁrl!B Ghéditio(B doB0in20B cobeaihimg B2.Hljeg efraoyclirdml) to a
agar and cultured for 24 h at 37C for deter nﬁlgn of.
findateneity af Gy invar b§-GBbYD oKLY n@@ctqfﬂq"t/ﬁﬁqb-c ¢ bacteria were
det erm nati ons were conducte P&g‘?g ILepresentative

spug dosyn (A0 Ea P eBHARKL TEsYSPE BSval e cDL nude mice
(28.324) and sml e W st (250 ek, ions of
w0 PraP ikl 7, Sbliilerd Top i 0 el IS8k BRitions o
|17ty andCEPT Gt prepiled Byidigblviag the compounds
the S\EI rrahﬂirilé(lgr’]gt’igl?tne BT SCi enlf:er,) Reh%ot, [srgel. (%ﬂ\??) . P
direétie $i beltire. médiom wethe desred hendentratibys,iprpor tonjsect i on
of 80 | ketam ne (100 ng/m, Rhone-Merieux, France)
andivk Phetotasicitpidssgyt amed, |Israel) mixture (85:15,

! 001 ot Rresono e PRt HaReha Rl e cured in 96-

Welgg’atté‘g @90)8@3%4?1 3%513 eAdubAROIAYNY daMenE cERIAPAfEdinMA containing

I'he; centri at 250 g for 5 mn, resuspended in

incré@inf @oAbshtiitioay tofnensisibyrs 3,11, Scaedi1l 24d06 period of 1 min to 8 h.
cel | S/ mouse) into the back of CDl nude mice. Tur{grg
Untosadheghsitizer t wesitemevedi byrewashing thegcels ane with- fresh culture

mecjame denblgtest wetse  NEFIEAGH 24 1OFH LLRBCGPtee From Syeipgom side
h th di . > hivt

o A 508 £, 545 Yo s

(OstRh U EeAREind) GAFBORHRN 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. Triplicate determinations
were conducted and representative experiments are shown. Three kinds of controls
were used: (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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5 and 11 were prepared prior to use by dissolving the
dry conpounds directly in PBS to the desired

we@omsantsrat i on for injection. (x) Pharnmacoki nePCT/H.2005/000602
Anest hetized Wstar rats (n=3 per each tinme-point) 25
were i.v. injected with conpound 5 of the invention
(0.6 nog/ kg). Blood sanpl es -100-200 |) were drawn at ..
0, (5) Buereris T@detegDinesthe ré@?tomnn%ﬁﬁaw, bagtemiapwere diluted
after injection, transferred.into.and wei

d,in, . )
to iaokent ADBALaRtainkg abHsel) oA g TegbFiegpvith increasing
h in, d m xed fully, t I
congghgaigty B el RGR Dt g retr leEoln 26 Bk P Lt room
tem?% ;r Fﬁl%'s gl ¥henTﬁﬁé%§§{edt£bmsmWW fornNG e S%:r%ﬁ%l@s 3P the treated

Were wel again 1n order to calcu e the

bacBfRCt cislfies € wars s subkruehtipd pl@sd Wat 2@ferta05 dilutions  (50-200
PCT/ 1 L2005/ 000602 sa es were then frozen in |jqui

d .
bactirta/plgts) amdLB yagani and eultumdefory 3hnh 14tz C damgletegmination of
bactaral sHiHEDy Seleny Sopering. LRl teERRairiahd T SOndRdted and

anal yvzed by f nmeasur enent s
repfeéﬁlé%%lygfeﬁé%{l}in%{%?g Eﬁmooo, Aninco USA). The

T Uy e66REE MAleSDIMudReRice{28-392) and erale Wibtirmrats (250-300g)

range of 650-850 nm wth excitation at 520 nm

wefd keptewithnfrec atcessetbhfond! arhsvagert inethicedeprrtoentek antaalsfacility

were used as bl anks, A calibratjon cur¥g W th li%)vm 1
accoutingrio tha gwidelings efthe W azmanpdnsiade gt spighes Rebigvor, Isracl.

e DL AL by PO ktamin
(10g5EEE ROV B, Ffjrcc ol oTifing 100, ViGheUP b Pmincture
(85205, -9, Retts e stdeathetived by (@ €2%oof isofthotanatn F8YO)).

were sacrificed and sanples of the indicated organs or
ti @ unporimplantatiosr. Culongd Gpglema cellanegolayprsiwicre scraped

in gt TR G5l £o FaflRLECRYRE wihffiheoust
. . i O H . .
i SRR S, OO, Tyl e

tre%?zt@n@ JdiARctel BFBOL Rk SAtHiRA Weeken THE meseiverasdonifided(according . . .
r

a-Turrax) in ice-cold water. The vials were then
to flreogeidelined bfjdied Witizmage instititd p6Seidricep avhenhamors reached the
_lyophilized sanples were extracted wth nethanol (5-10
diamieter ¢f 210 BWdunt equival ent to the-tissue weight, and

wes (86 Patiatan g ok K SiHE SOELAEbE gompounds
S oL WSS 5 A gt ety s
to tHedesitsiesbncentration 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 pui) 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 ul of heparin, and mixed carefully. Control blood samples were collected from
three untreated rats and treated accordingly. The test tubes containing the blood

samples were weighed again in order to calculate the exact sample mass. The blood
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as bl anks. (xi) PDT Protocol. CDI nude mce bearing C6
glioma (n=17) were anesthetized and conmpound 5 (0.3
worguokg0saas i njected via the tail vein. The tuPGI/IL28054®0602
was i mrediately illum nated (drug-to-light tine
interval (DLTI)=0) 25 transcutaneously for 15 m n by
755 mu di ode | aser (CeranmOptec, CGermany) with h1
sampdese wdre SthemMiomen (1ni glqmd‘ inétroigeti cmet éfop}ﬂllzﬁdnﬁ he yophilized

Following illum nation t | ac
samipdesk were exBady é’\’lth'mhamgs(do‘ﬁi é‘(aé Hé‘el"%@ &PH Bf‘bﬁﬂggd The
at day 8 post :,PDT [as d I
SUDERRLEE A o oP5 e gt g Ry 2R mfﬁfozé%éﬁg%d measurements
| 1@(%%) ) ATRESRPUSA W eCnsiededRe éfiission spectra
(Spé%mﬁl%%eﬁ Solﬁl}/[y a 30 part of t)he illum nated tunor P
weRaeasided§6 aahnge ofM65@-886men cwithietteitatiow at 520 nfn. ﬂ@qtescence of
89 WD 2005/ 120573 PCT/ | L2005/ 000602 . wer e t unor fr
methandbared witreated blodnesitactsoyane wnedasthiamks. gy ation curve with
foll owi ng PDT s scored as no response. Mce were

knogyt ¢onGeBIGLGASA SIHZETRRS PIERAEed 15 mm  The
t oD BRSHRBBe WRE rS T2} Werl B RaRIIOnd Eonipound 3 of

the riﬁ&eﬂtwnugq @@ﬁg/ﬁ {lak Jinjecedat mﬁ@ﬂteﬁp’calK veifl) The wontrobgroup (n=2)
beari ng ce no injected with sensitizer but

was hbtireatad evith flid sonsitizer.cAt 30 mmmnd)m h(srﬂfz)mjectlon rats (one for

t unor - bearing nice .not_injecte LtIZI‘ and
eachoimietPQint)n A¥eae . sactigesagd 7sam § &qa&f gFgans or tissues

(heﬁrﬁ,o gc%rn ung, tsp?egp %Jé]ﬁ;sguﬁr}juf geﬁggo%lﬂ? gécﬁﬁgﬁ?%é Rfere collected

intdRHE %veb%lﬁ eé redvei ﬁ%dcﬁhiss iMafe deREE fbRAgtoRdry ice and stored at

descri ect | (i1v)(a) above. "Cells were
-20 riﬁlﬂ@@ﬂ@ﬂ( uiilt dilallymdeﬁet ammnmuen; eacthi samsple Gvapothawed, we1ghed
0. 01. 1, 1, or 10 of the corrpoulr;ds f

agad, amizbongeman@l (Ealwmmn Klm@%@a G ab Ol W%—&’Wb &y ice-cold
K the d Th 1 hown
ol SR o SV S5 B A O Bed. T
t f
oI PR T BRAY GRS P, pfan amoun

eqtﬁ*?él@ﬁt il essaBiwelpkt, Bhathémxottked aid compiduget. I Heltpernatant
after incubation for 1-10 mn is shown in Fi

Wad\szoﬁaafte& endemmalyzedt élml ﬂugmse@}cet measﬁédﬁﬁtdeﬂ@lﬁbefgﬂng) above.
fast acti ng thelr %om city is goncentratio d

The flyleresgepesakmeth ana an fissuergEiiracds Q%E?Hﬁ@t%“%lﬁewm use

nd -0:2 Mafter - 3 mn- and 2--h of

ficubation, respectively). No dark toxicity was

Obs gLy eADIO PR d12 T8 1 Ohude OméRNIRAtAAL D8N glivaiedn=17) were

anesthetized and compound 5 (0.3 mg/kg) was injected via the tail vein. The tumor

as

area was immediately illuminated (drug-to-light time interval (DLTI)=0)
transcutaneously for 15 min by 755 nm diode laser (CeramOptec, Germany) with
light dose of 80 mW/cm® (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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Exanpl e 73. Pharmacoki netics and bi odi stribution of
conpound 5 The pharnacoki netics and bi odi stribution of

WO b@saes33ti zer 5 were determined in vivo in REBIR005/000602
rats as described in sections (ix) and (x) above. 25
The results of the pharnacokinetics, as depicted in
Fig. 4, show that about 60% of the sensitizer 5

werel eanadfreé 001 daydOafiémtredtrent.i Continygdettmen grovth following PDT

ng/ kg),. The clearance Kkinetic. dicates

Wagp FaSRD At FRSRPDRE- Miceonerecsicaiicrd gyia tmgr diameter reached 15

nksiration Lyt LR i
ol ARg T A ) AR 9 2ippandt mic
iv. ﬁ#&ﬁédQﬂﬁﬁhﬁnﬁﬁié}%uP%oﬁhﬁuﬁﬁmﬁb&'é@rh@hﬁhﬁnuol(n—Z}—UHnop

refatively highin the 30 blood, kidneys and |ungs
bea(rﬁggml&‘\)not anfectetl kvidf Gmsmmrehmﬂ diurhhatdds vigii) atrehted control
90 WO 2005/ 120573 PCT/IL2005/000602 senS|t|zﬁ droqi
(=2 mimarsheasmekgicsurat ineetad with spesiBregsmdygt lluminated.
significant levels were still found in the kidneys,
l'iver and spleen (Fig. 5B). Exanple 74. Photodynam c
n
e T3y BT SRR S, 11 Gl TR o cls

desThé @ﬁ@tdt@m@t?fﬁﬂ ®mEHoatie 3,7, thendt 1 Eah sV moosoendothelial
for conpound 5 was set to 15-mn illum nation

cellsnwaslideterminedfas edescnped i saciaon (i@ erhover Lells wefenipcubated
w1tgug;%h§$é%%@g§&%&wm mat c heﬂalg Sprtl%gleﬁrgg thg compounds for
1, G opn 30 P salf 450 Stacvasiad SEREY 18198%“%9@ ReBFin the dark

teas
A TEA RO . 5 wwzwy a5 and 11 st
90 %ﬁﬁ%@tﬂ%ﬂldnﬂ@shmtmqﬂ BU; ﬁ listotosatitylay campbtiads 5, 7 and 9 after
treatnment. Fig. 6A shovvs phot ographs of the t unor
2 henteimiibati®iDTs shewn énl Fig 38 ;amdiphsto®xidty off conpouadd (10 pM)
32. Tunor devel opnent was observed t day 4 and tunP
aftersipeokationikny 1130 gpwas shgwarindiig 3G. Aggandy sgen 1 fhgpHigures, the

EEE W T IO N —
ancgl{flggnlrﬁl Og§%” gg}lg gh@rs?lﬁlepgﬁjtaﬁ’ﬂr a@?sljjtut 3G LUSORiSidn 2-h of

ound not
at ofN@ dirketoxidiiyeaias dbséﬁreaaféfnehe range of
preu'l Aibllélﬁlbtimrﬁg%eggﬂ_@bf espect ively. a{\}s necrosis of the s

coﬁd@ﬁﬁfatlomtwesdad in both cases. 20 Fig. 7 depicts a
Kapl an- Mei er survival curve show ng 80% survival for
mce treated with conmpound 5 and illum nated

Ex mpe]a%geﬁmarm%coi(me?tlcs and biodistribution of compound 5

The pharmacokinetics and biodistribution of the sensitizer § were determined
in vivo in Wistar rats as described in sections (ix) and (x) above.

The results of the pharmacokinetics, as depicted in Fig. 4, show that about
60% of the sensitizer 5 cleared within 30 min after i.v. injection (0.6 mg/kg). The
clearance kinetics indicates a bicompartmental 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 lungs (Fig. 5A), and 24 h after injection the level of the
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Exanpl e 75. Phototoxicity of conpound 5 agai nst

Gram positive and G am negative bacteria 25 The
w@bwsarwsxs city of positively-charged conmpound BCTVES005/000602

tested on Grain- positive St. al bus and G am negative

E. coli bacteria in conparison to the

negati vel y-charged Pd

se3itizex dras- toealmnsy baekgyaynddeve) in the blsteschutsigeificant kevels were

L31-(2-sul foet hyl )am de, di pot assi salt (described in
Stﬂl%%’mdf@éﬁe@yg@%» I?B‘é%taéﬁ Sé)w%@é& bated with

i ncreasi ng concentrations of the sensitizers for 1 h

and 30 illumnated or kept in the dark. The results,

Exgﬁngi'lStﬁ‘.j PHbtbU9RamEEtBEAtnidiR Vo ft T8 gﬁlﬂﬁm Pdno@afts in CD1 nude
2005/ 120573 PCT/ 1 L2005/ 000602 positivel y-charged

micewsil ¢ampoand@ound 5 was phot ot oxi ¢ agai nst both the
B, e ety il ok B Bl oo,

el 38k By 5P Bl ca B e BB onl oty

e g8 sfytib, s QOB R IS OB e pesk

absopptesy &t B (QerabfOPpleof Geampmynd75 (fny. IBrder to test the drug
Gram positive bacteria St. al bus, was 100 tines nmq

effiseensiys iG121 toalsompdumics (rdR) crerm theajed iwigh @ dess ot \p me/ke
coPRoupb STt Sasedl 6 S R 26 BB e tiht-and-aug
y ™ ! ; .
I RERHR 3o LBRUR R Ry HRE LA (TS ) ater ccament
Fi%!me h@v$ pROS st AFThe hemas sitke s £ 4 PIEL ticatddn@ice at days 0, 4, 14,
I ol ogi caP Section above. H5V cells (40x103/well)

21 wde32.uTumoeddével§Bnewt wapldbservetloat day 4 and -tBOSAr necrosis was
conf] uence. To determ ne p%(%t otoxicity, the culture

Obsrﬁﬁmdmﬁ diass 14 By shay 2 hnitemon dlotteming way pbsereed, miith 3 s¢ahecovering
f140" "6 i1 zer.
AR g3 RS B AR S e e

phé{tﬁ%ﬁ?};ﬁgg{)f ft_ﬁgl Gt 8te (FPh nHEOUR)ectEd ewitﬁeébﬁbé\ﬁﬁg 5 hut not

at roomtenperature and illum nate
illdniigated: hadoof aomideoinjédedriwit 8aknaf8dllnminated 2rédpectively. No
After--illum nation, the nmedium was changed to fresh

neaga$is wf shergumemeccurieddnlboth easefer e then placed in the
cul tur 0 .i ncupat or d cell. survival was ermne .
24 Fig- depictia RapRhaisiss crivilarst Shpv e SEUCHVET for mice
tref1E3 %i'ﬂpggmﬁgﬁx?d\ﬁ and illuminated (treatment, squares).

Example 75. Phototoxicity of compound 5 against Gram-positive 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 3'-oxo-15-methoxycarbonylmethyl-Rhodobacteriochlorin
13'-(2-sulfoethyl)amide dipotassium salt (described in PCT/IL03/00973). Bacteria
were incubated with increasing concentrations of the sensitizers for 1 h and

illuminated or kept in the dark. The results, depicted in Figs. 8A-8D, show that the
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The follow ng controls were used: 1. Light control:
cells were illumnated in the absence of sensitizer.
wQ2008aeds7xontrol : cells were treated w th sensPCT/BE005/000602
but kept in the dark. 25 Untreated: cells were kept
in the dark wi thout any treatnent. Follow ng 24 h post
PDT the culture nediumin the wells was_ replaced wth
positDRly- chaugsﬂ sensiitizer compaunﬂrﬁgwﬂ@ Ipigﬁﬂioxifé @giuéﬁt pety the Gram-

Th

pos1tn§u§3gﬁlsm&;g~' f?ﬁﬂ ngtm% u&%)pandiﬁ '2{}??&& Ke éaOﬁlsCfr ig. 8D) (Kq
th 100 | 9

17 et 6 DRSO R A B ws

oS35 BRI IER Seslg I SAbar T nengsins

Gfraiﬁ-ﬁe%i BebbB (Fig.8C)) Nearhe 1 6% adeathiofi. agdi wiapwbserved with

100 1%gIaC|aI acetic acid in 50% et hapnol .. After
10 pM ofiicomgpound v Kigm3EaCiner-pesitive barieap HeAliusy wags100 times

the wells was dete ed namc
moiSy SIFTRINR GEPOHT ) B8 THEELPE 1 ol Ap phototoxicity was
obsSHRL" Gt ghoﬂa‘?g 1@5@9% Mamked B84 ©LitbE %tﬂeﬂh%' san¥esensitizers’
conput € average value of triplicate
condBA@AB R @Wﬁthdﬁ@llllummatidnaddaﬂammmmpl ated as the
percent of the dye accunul ated in the untreated
control. To determne cell survival data was plotted

agai nst sensitizer concentration. These curves were
Exampie ﬁ@-e@'hpéot%wlﬁ’uﬂlséﬂﬁ LD50 val ues. Fol | owi ng

R L e R

al i ;vt éﬂﬁngldxm?’/%'l 1) ap6kef aﬂuﬁea)rlﬁ%-w(enepla@e@amcmh to ~80%
-20 act mat rlal content was determ ned

conflRlebiceli 'Del deteamiy phistbeoxicity, thamulwtﬁaniéﬁﬂhmfvﬁampiamdwth 100
eval uated at two incubation tines gesc

ul/w};lemedmm,am Jbetabsancers PEeSEMGss O rleo prt@sie(htb 3\?[ §<;p51t1zer and
mckl%tgg u;hthe dgag lg(gﬁwy 111?1@1Ar115 51 in g{ecg&uﬁ%@m%% Nl d gﬁﬁ’es (PDT

group) were then placed in the light field at room temperature and illuminated from

“the bottom for 10-min (800>A>650 nm; 12 J/em?). After-illumination, the medium.

was changed to fresh culture medium. The cultures were then placed in the culture
incubator and cell survival was determined 24 h later, using the neutral red survival
assay described below.
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.
Untreated: cells were kept in the dark without any treatment.
Following 24 h post PDT the culture medium in the wells was replaced with
100 pl fresh medium containing 40 pg/ml 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 ul of solution containing 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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25 0.75 1.1 26 0.45 1.0 27 0.45 1.5 28 0.38 1.3 29
1.91.9 300.61 1.7 31 0.60 2.6 32 0.25 0.60 93 WO
wWQe@51130573 PCT/ 1 L2005/ 000602 All of the conppCmuR005/000602
prepared according to the invention showed better
solubility in conparison to Pd-Bpheid, 3. Mbst of t he
conpounds require | ow percentages of C enophar
thei satracied fremhe otlls inte Gransupoovatams oy addison of 164 1l 46 glacial
ng/m while sone of the conmpounds re uire

2
aceBiorisishin 20V Adage . p%ﬁ%fyi@n@l% af rgeug te Eiitayes Qb pptical density

of g@ngvegé:xggs \55.18{79 rﬁfgt:, ﬁﬂérg)})ﬁte %e&&%lﬁt@&%‘t&r' YSing ¥ 570 nm
ﬁlt%l‘g‘t E’Jbth%ﬁ gr&pgﬁa rlﬂ&nlE@ﬁb% ticBPAbAdRN WaB Godmaiited as the

nee Crenbphor to generate a rfonomeric
avem)gditvlahre of heipsizatech dsiesmafatiomsp el suddval $&si saloulated as the
sinmpler than that of the original nono-cation take ri
peraentt dfethe atyerassumudatad e fh eungr@@teﬂéaoetrﬁ Lako datermine cell survival

Rl s Savibpe Sncishalbly el pRRER VAR used t

t 4 at both incubation tines). TABLE 2
Cal@g e\é]“e% ‘(M 1C50 (M 3 hours 15 min 33* 0.45

0 715011(%'111% tHedtS thedcs géuﬁdiaescﬂrﬂ)dﬂl- ## the Pkandfles 23 to 75
. 0. 37 0.21 0.75 8 0.16 0.44 .

above Were purified, divided into equal aliquots and lyophilized for storage

(desiccated at -20°C). The exact material content was determined 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:

TABLE 1
Compound | *$% UM | ¢, (uh) 15 min |
24 12 2.4
25 0.75 1.1
26 0.45 1.0
27 0.45 1.5
28 0.38 13
29 1.9 1.9
30 0.61 1.7
31 0.60 2.6
32 0.25 0.60
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39 1.10 2.44 40 0.35 0.70 41 0.46 1.13 42 0.28 0.68

43 0.18 0.60 44 0.17 1.41 45 0.18 0.20 94 WO
WQe051130573 PCT/ 1 L2005/ 000602 The synt hesi s BET/IL2005/000602

compounds 34 - 45 is nuch sinpler than that of the

original di-cation taken as a reference and reproduced

herein as 33. Noteworthy are the PDT activities at

ShOAIlI b chebabinpounilsrepreparsd  acgerding tanthemvenden showed better

exanple, 36 is nore active at 15 mn. .incubation tine
solubibity 38 ¢ampari®nh g P Bphetdag. ENg’S élothﬁcﬁfemp ferguire low

pertlE5o Y i S 913 15 0 g oion

at %é’l%ﬂ'@ %vlgd% gomgé)igt.hggo%lﬁﬁmdé‘}e%gi%e; lcgvygo?incéﬁrﬁi(ﬂﬁ Jf Propylene

133 58
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 Cremophor to generate a monomeric solution.
The synthesis of compounds 25 - 32 is much 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 incubation times).

TABLE 2
compon 53205520
33% 0.45 0.75
34 0.20 0.48
33 0.21 1.23
10 024 | 074"
36 0.15 0.37
37 0.21 0.75
38 0.16 0.44
39 1.10 244
40 0.35 0.70
41 0.46 113
42 0.28 0.68
43 0.18 0.60
44 0.17 1.41
45 0.18 0.20
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59 0.19 0.45 60 0.24
63 0.21 0.66 64 0.17

0.62 61 0.21
0.56 65 0.22

wQoB51130573 PCT/ |1 L2005/ 000602 66 O.

0.50 68(R) 0.16 0.50
73 0.30 0.38 74 0.29

69(S) 0.16 O.
0.74 75 0.16

conpounds of the above table showed

y ..
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48 0.20 0.60

49 0.57 1.15

50 0.17 0.47

S1 0.40 0.78

52 0.89 0.83

53 0.90 2.00

54 027 To7s

55 0.43 1.07

56 0.32 0.79

57 0.60 1.33

58 0.37 0.64

59 0.19 0.45

60 0.24 0.62

61 0.21 0.69

62 0.19 0.63

63 0.21 0.66

64 0.17 0.56

65 0.22 0.43
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Anaest hesia was nmade with ketam ne: xyl azi ne (85: 15,
vol/vol). Anaesthetized aninmals were injected with a
waolostizesm of the test conpound (2 ng/ml) in i BOT/ALZES/000602
mannitol at a dose of 1.5 ng/kg. Three aninals were 20
sacrificed at each tine point and sanples of bl ood,

heart, lung, liver, kidney, intestine, spleen,
muscl e, skin,| turgys anpl brglzr@ were copkected. The tine
poi nts used jwere 5 m 15-m-h—B0—+mhr—3h, 2 h, 6

h, 24 h, 48 h, 7%7, 5 dayQ 1and 7| daygsaften 96 WO
2005/ 120573 RCSH-HE2605{-6006602+njfectiom—Sanpl es were
ac_cgrat eljy wei gle8MR) di 5sol ¥dd i n conc@abrated nitric
aci and anghyzed for[Paltadiumpy TCPVS The results
are represent/ed G948k he| gr afh® annexeddRBrewilt h (Fi gs.
9A to 9E). 5§97 " 20 5/7[%(%73 PLI/I@%QOS/ 00602 0\
N oN, \ NsMN/=Ilu 1. MMy,
R=phytyl or gera ger anyl ,(:Bchl p) eryl
(Bchl-Ser) 0.0 N, | N~ RI’ﬁqu(‘ (j—gél? }3+Cl- M-
10 VN DWI1In N NH O Qo0 COZCI—BOI7|@O CORCH3 12:
M= Pd N( CH3) 3+A 10 ‘ :

75 0.16 0.50

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 solution at 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 pot reactions with
minimal intermediate purifications and isolations (in the examples presented herein,
preparative HPLC was used in many reactions during intermediate and final
purlﬁcatlon steps, simply for convenience. Simple extractions and precipitations
have also been successfully employed to purify ‘these compounds, *thus

circumventing the need for expensive and tedious large scale HPLC purification.

Example 77. Biodistribution of the compounds

The animals were CD1 Nude male mice bearing RCC xenografts. Three
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, vol/vol).

Anaesthetized animals were injected with a solution of the test compound
(2 mg/ml) in isotonic mannitol 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, muscle, skin, tumor and brain were collected. The time points used

were 5 min, 15 min, 30 min, 1h, 2h, 6 h, 24 h, 48 h, 72 h, 5 days and 7 days after
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2: M2H M= Pd NHS DCC 15 0 0 N N Nnet hanochl ororm

O NH N~~~ H NH C2CH3 h, o NH CO2CH3n~~J. H '~ (02C3
wo2@5n0sMH2 nk N(CH3) 3+A7 0 NO a~le 2 N( CH3) 3r@&I/11M2065/000602

4: Me2H, n=2 5: Me2H, n=2 o0 20 = 1- ~ ¢ 6: M2H, n=3

7: Me2H, n=3 8: M2H, n=6 9: M2H, n=6 N N 10: M=Pd,

n=2 11: M=Pd, n=2 \ M~/ A-=counteranion NNIm/ /. . .
injeOtiddl BaibleSOREMBa¢cubiely weiglrad, dissplved-inepngentryted nitric acid

Scheme | 98 WD 2005/ 121945873 PCT/ 1 L2005/ 000602 0 N Na
andnwrisged fpr Palladium by [CPMS.

The results are represented in the graphs annexed herewith (Figs. 9A to 9E).
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ONH 50 NH CRCH3 NH2 NH2 4: M=2H 10: Me=Pd
H2NCH2CH2NH2 10 NH2 N(CH3)3+A N N N~ NCH3l .- \ NN
WO 2005/1MN7DI EA~ 1Iln ~ NN ONH ONH o NH CO2CH3CTAIE6D5/000602
C02CH3 ~ \I NH2 N(CH3)3+A NH2 N(CH3)3 A 20: M=2H 22:

M2H  21: MEPd 23: MEPd  Schene 2 99 WD 2005/ 120573
PCT/ 1 L2005/ 000602 Appendi x - Tabl e of Conpounds 24-75

Corf? ound: Conpound Nane Chemical Structure No.
) r'31s 0x0-15- N1 N net hoxycar bonyl met hyl - \ Pd
. Rh ggbact eri ochlorin-13"-(2-N3- N .N f
[ tNW¢Na pDNi unet hyl ) am de acetate (salt) 00

1: M=Mg, R=phytyl or geranylgeranyl (Bchl a)
R=Seryl (Bchl-Ser)

NH;CH,CH,N(CHy)s*CI

10 DMF

15

HoN(CH,),NH;
methanol-chloroform

N(CHg)s*A"

: M=2H, n=2

M—ZH n=3
=2H, n=6

M—Pd n=2

counteranion

20

:)> |HI\OI\IIUI

14: M=Pd, n=2

Scheme |
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Ntf* ot OO0 OCH3 CH3 H3C Pall adi unBl -oxo-15- M N
cH3 25 net hoxycarbonyl nethyl -1 a \ NPdN
wokedabses eri ochlorin-13 -(2-N - HP'", / CH3 PCT/IL2005/000602
di met hyl am noethyl)amde N Oo O N,CH3 HO 0 H3C H3Q
0 CH3 CH3 H3C Pall adi um 31-0x0-15- \ N Pd Nomi CH3
26 net hoxycarbonyl nethyl-1 a N \N
Rhodobact eriochlorin-13 -(3-N- H3C]'.". | / CH3
di met hyl am nopropyl)amde NO O O Ho 0 H3C H3C- NLCH 3
0 CH3 CH3 H3C Pall adpym 31-o0xo0-15- N\ N CH3 27
nmet hoxycar bonyl net hyl - N P&\ N
Rhodobact eri ochl ori n-4g 2- D

H3CG"'. 1 ~ CH3

NH2

0: M=Pd

4. M=2H
1

1 H,NCH,CH,NH,

NH, N(CH3)s"A”

p=4

all

NH; N(CHz)s"A
NHa N(CHa)3*A
20: M=2H 22: M=2H
21: M=Pd 23: M=Pd
Scheme 2
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N--\\ O NHz
o CH3
PCT/IL2005/000602

amno ethyl) amno] ethyl)anmide N 0 O \"
HO 0 H3C 100 WD 2005/ 120573 PCT/ 1 L2005/ 000602
wOB@sSNRN7CH3  Pal | adi um 31- oxo-15- Pd

nmet hoxycar bonyl methyl N CH 3 2~
Rhodobact eri ochl ori n-131- ([ 2-bi s(2- H3C I N am no
ethyl)am no] ethyl) amde No O\ HO o H3c HZN O CH3

CH3 H3C Pall adi um 31-0x0-15- N\ CH3 29

Appetdiosy Tabloof/Costpounds 243\ N J
Rhodobact eri ochl orin-131-(2- H3C .. | / CH3
nor phol i no-N-ethyl)amde N OO0 O\--\ N~ HO 0 H3C 00

O CH3 CH3 H3C Pall adi um 31-o0xo0-15- N~ N CH3

Com-
pound Compound Name Chemical Structure

No.

Palladium 3'-0x0-15-
methoxycarbonylmethyl—

24 | Rhodobacteriochlorin-13'-(2-N°-
trimethylammoniumethyl)amide

acetate (salt)

Palladium3'-oxo-15-

25 methoxycarbonylmethyl-

=2 | Rhodobacteriochlorin-13'-(2-N*-
dimethylaminoethyl)amide

Palladium 3'-ox0-15-
26 methoxycarbonylmethyl—
=2 | Rhodobacteriochlorin-13'-(3-N*-

dimethylaminopropyl)amide

Palladium 3'-ox0-15-

27 methoxycarbonylmethyl-
Rhodobacteriochlorin-13" -(2-[(2-
aminoethyl)amino]ethyl)amide
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30 net hoxycar bonyl net hyl -1 N PdN
Rhodobact eri ochlorin-13 -(2- H3C CH3

wor@snasino- N-ethyl )amde N | O ON HO O H3CPQI/MTIR0GHD0602
CH3 H3C Pal | adi um 31-oxo0-15- N Fd'; N CH3
met hoxycar bonyl net hyl - N ~N 31
Rhodobacteriochlorin-131-(2-](2-N2- H3""' | H3

dipthyl amino ethyl) amino] ethyl) anfge™N HE, O H3C
N-~CH3 CH3 101 WD 2005/ 120%73 PCT/ | L2Q05{ 000602

Pal | adi um 31- oxo-15- N 32 nef hoxycakbaqy| net hy
Rhogobagia Bl egflieri n- 131- (3¢1[(3- IN/

| yam de N 0 0 040 B0/
2%3 E%gfiw tk%gg}frg%%fpyjﬂ)ﬁg o hox yrga Nyl\'P
. 2 I'n-131, 173-di ‘
b AAPIREERST "o e
ODHNO/ N

Palladium 3'-oxo-15-

29 | methoxycarbonylmethyl-
Rhodobacteriochlorin-13"-(2-
morpholino-N-ethyl)amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl-

30 Rhodobacteriochlorin-13'~(2-
piperazino-N-ethyl)amide
Palladium 3'-oxo-15-

31 methoxycarbonylmethyl-

Rhodobacteriochlorin-13"-(2-[(2-N*-
diethylaminoethyl)amino]ethyl)
amide
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\ ON Palladium 31-o0oxo0-15- Pd~
met hoxycar bonyl et hyl - - -

NN 34

wGRhedokees er i ochl orin-131, 173-di (3 am nopr opy| Peniiceos400602
00 HNO %J H2ZN HzZN J 102 WO 2005/ 120573
Pal | adi um 31- oxo- 15- N

PCT/ 1 L2005/ 000602 0O N N Pd\

N

met hoxycar bonyl net hyl 35

od
0

10
Rh

32N

obact eri ochl orin-131, 173-d
HN O O H2ZN HzN O N N Pa
met hoxycar bonyl net hyl - N
oBgib@tre81-0R6M16% i n- 131, 173
HetBorydabb ddy [meud-
Rhodobacteriochlorin-13'-(3-[(3-
aminopropyl)amino]propyl)amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl—
Rhodobacteriochlorin-13",17°-di(2-
N -trlmethylammomumethyl) amide
diacetate salt

Palladium 3'-oxo-15-

' ‘methoxycarbonylmethyl- :

Rhodobacteriochlorin-13", 173 d1(3-
aminopropyl)amide
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~ H2ZN N N Pal | adi um 31-oxo-15- Pd~
nmet hoxycar bonyl nethyl- N N 36

w@Rh@dobees eri ochl orin-131, 173-di (2- H PCT/IL2005/000602
N2- di et hyl am noethyl)amde N 0 0 > HN%NJ O --N
103 WD 2005/ 120573 PCT/ L2005/ 000602 O N N 1 Pd~
Pal |l adium 3 -o0x0-15- N N pethoxyc thyl- | 37

o

Rhodobact eri ochl orin-131, 173-|di (3- H
N21 di met hyl am nopropyl )amide|{0 O HN O O /
Pd+ Pal |l adi um 31-o0x0-15- ] N nethoxyca
7 38 Rhodobacteriochlorin-131,173-di-(2-
[ (2-am noet hyl )am no]Jethyl)amde 0 O HN 0y

Palladium 3'-ox0-15-

35 methoxycarbonylmethyl-
== | Rhodobacteriochlorin-13",17°-di(4-

aminobutyl)amide

|||||

Palladium 3'-ox0-15-

10 | methoxycarbonylmethyl-
Rhodobacteriochlorin-13",17%-di(2-
aminoethyl)amide

Palladium 3'-0x0-15-
methoxycarbonylmethyl-

=2 | Rhodobacteriochlorin-131,17°-di(2-
N2-dimethylaminoethyl)amide
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HN H2ZN NHz O N N Pd~ Palladium3 1-o0ox0-15- N N

nmet hoxycar bonyl net hyl 39
w@Rb@dobees eri ochl orin-131,173-di-(2- NH PCT/IL2005/000602
[ (2- N2-di et hyl am noethyl) O O amno]lethyl) amde HN O
NH f-j HN\N 104 WO 2005/ 120573 PCT/ | L2005/ 000602 O

NN Pd Palladium31-0x0-15- N N

O

i net hoxycar bonyl met hyl 40
Rhpdobact eri ochl ori n-131, 1734di (2- N

nmof phol i no-N-ethyl)am de O Of HN O % N~ [
05 WD 2005/ 120573 PCT/ | LZOOE?/ 000602 O N

=

Palladium 3'-oxo-15-

37 methoxycarbonylmethyl-l 5

== | Rhodobacteriochlorin-13°,17°-di(3-
N?-dimethylaminopropyl)amide

-------

Palladium 3'-0x0-15-

38 methoxycarbonylmethyl-

22 | Rhodobacteriochlorin-13",17°-di-(2-
[(2-aminoethyl)amino]ethyl)amide

Palladium 3'-oxo-15-

39 methoxycarbonylmethyl-
=2 | Rhodobacteriochlorin-13",17°-di-(2-
[(2-N’-diethylaminoethyl)
amino Jethyl) amide
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Pal | adi um 31- oxo0-15- j N 41 net hoxycar bonyl net hyl H
Rhodobact eri ochl orin-131,173-di (2

w@R@sna57no- N-ethyl )amde o o 0O JHN O / / N ~Peu/Ia003900602
J) HONN Pd~/ Palladium 31-0x0-15- N N
met hoxycar bonyl met hyl 42
Rhodobact eri ochlorin-131, 173-di - (3-

[ (
anmi nopr opyl ) am no] propyl ) am de 00 HN ok
H{HHN ONN Palladium 31L-oxo-15- Pd
met hoxycar bonyl net hyl - 1
Rhodobact eri ochl orin-131,1731di ([2- H N \ N
bis(2-am noet hyl )anmi no] ethyl) amde o 0 (]
% Heladtum M bxo i35l 2N
methoxycarbonylmethyl—
Rhodobacteriochlorin-13',17°-di(2-
morpholino-N- ethyl)armde
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NH2 106 WO 2005/ 120573 PCT/1L2005/000602 O NN 1 Pd

Pal | adi um 3 -oxo0-15- N N 44 net hoxycarbonyl net hyl
w@Rh@dobees eri ochl orin-131, 173-di (2- H PCT/IL2005/000602

N-(2'-pyridyl)am noethyl)amide 0 O NHNO HN \ NH/~

~ NONN Palladi um 31-o0x0-15- NPdN 45

net hoxycar bonyl net hyl

Rhodobact eri ochl orin-131,173;di (2- / H ©
N2- di et hyl am noethyl)amde NN HN OO 0 >
CH3 H3C N N~ CHs Pal | adi um B1- oxo- 15- ‘
met hoxycar bonyl net hyl - N 46
Rhiodobact eri ochl orin-131-( 2, é
di jhydr oxypr | ) am de-173- (21 N3-
%alladigne 39-?»)20-)1 - (2/\8- N o 0
41 | methoxycarbonylmethyl-
= | Rhodobacteriochlorin-13,17°-di(2-
piperazino-N-ethyl)amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl-

42 | Rhodobacteriochlorin-13",17°-di-(3-
[(3aminopropyl)amino]propyl)amide

Palladium 3'-ox0-15-
43 | methoxycarbonylmethyl-
— | Rhodobacteriochlorin-13",17°-di([2-
bis(2-aminoethyl)amino]ethyl)amide
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trimethyl amoni unethyl)am de 0 acetate salt o H3C N

N CH3 H3H3C 107 WD 2005/120573 PCT/1L2005/ 000602 O
WERBSAHE7TH3C N N~ CH3 Pal | adi um 31- oxo- 15- 4d PCT/IL2005/000602

nmet hoxycar bonyl methyl- N CH3 47 1 H30'.... i Rh

odobacteriochlorin-13 -(2,3

di hydr oxypropyl)am de-173-(2- O N'OH __-~OH

anfide O H3C NH2 O CH3 CH3| H3C N N CcHC
31- oxo- 15- Pd' 48 net hoxycar ponyl net hyl -1
Rhiodobact eri ochl orin-13 -(2-} H3C... cH3
ani noet hyl )am de-173-(2,3- N| di hydroxypr opy
oo NOHCNH2 HO OH CHH3C CH3
Palladium 3'-0x0-15-

44 | methoxycarbonylmethyl-

= | Rhodobacteriochlorin-13",17°-di(2-
N-(2’-pyridyl)aminoethyl)amide

Pal | adi um
| i

Palladium 3'-oxo-15-

45 | methoxycarbonylmethyl-

= | Rhodobacteriochlorin-13",17°-di(2-
N2-diethylaminoethyl)amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl-

46 | Rhodobacteriochlorin-13 L(2,3-

= | dihydroxypropyl)amide-17>-(2-N°-
trimethyl ammoniumethyl)amide
acetate salt
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Pal

| adi um 30x0-15 CFt

4 9 net hoxYcar bonYl net hyl -

Rhodobact eri ochl orin-131 ~-(2,3- CH
waledopdessy pr opyl ) am de-173- (2-N2- OH WH. , C di P€L/my2005/000602

am

noet hyl )am de NN-CH3 H3C

108 WO 2005/ 120573

PCT/ 1 L2005/ 000602 O CH3 CH3 H3C N N CH3 Pal | adi um

31-0x0-15- ad ; 50 nethoxycarbonylmethyl-1 2 N N/
Rhodobact eri ochl orin-13 -(2-N - H3C 1954 &
di et hyl ami noet hyl ) ami de- 17 {3 - (2, 3- <
di hydroxypropyl yanmide OO0 |~N (r)f
OH| O CH3 CH3 H3C N CH3 Pal | agi um 31- ox0
me{ PellgdiamBoraoner-hyl - H3C' |51
47Rh()mddm<lyearbm@ﬂm@thyh- 131-(2,3- N-H
~di hydodotepipyhlpeinilde(233- ( 2-|[ ( 2-
am| agsthokybropyi)amldeetAyk) ami de o H3C N N 1 )O CI3 GHQ/OH

aminoethyl) amide

Palladium 3'-0x0-15-
methoxycarbonylmethyl-

48 Rhodobacter1ochlor1n—13 -(2-
aminoethyl)amide-17°-(2,3-
dihydroxypropyl) amide
Palladium 3'-0x0-15-

49 methoxycarbonylmethyl—

Rhodobacteriochlorin-13" (2 3-
dihydroxypropyl)amide-17>-(2-N*-
dimethyl aminoethyl)amide
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H3C

nmet hoxycar bonyl net hyl -
woRkewdobses er i ochl ori n-131-( 2, 3-
di hydr oxypropyl ) am de- 173- (2-[ ( 2-

H3C

N N CH3 Pal | adi um 3' - oxo-
H3c

am no et hyl)am no] et hyl

502

15- N N CH3

52

o0 N-CH PCT/IL2005/000602
N ‘-diethyl No
yani de N CN, CH3~ CH3 109

WD -2005/120573 PCT/-1L.2005/ 000

N. |1 Pd Palladium 3 -oxo-15- } N 53
nmetlhoxycar bonyl nethyl - | / / ¢H3
Rhagdobact eri ochl orin-131-(2,3r N OH
di hy P de 173-(2-|o \-Co
mrpﬁﬁgfy}ﬁ’g‘l%—é’f‘?@ %&i\m de Np p H3C O
sEH3 MEAORLATOQEY g oxo A5- i N CH
“Tret begd@ba%@mhm cj .|, 3
Rhoctbmdw@ml@@dﬁhy:l)armdqsi (233 N oH
di hydinyakygmopyileandae- 173-(2-| 0 0 ' OH
pi ger azi no-N-ethyl)am de o j D H3c

O-CH3 CH3 CH3 H3G-N

Palladium 3'-oxo0-15-
methoxycarbonylmethyl-
Rhodobacteriochlorin-13"'-(2,3-
dihydroxypropyl)amide-17°-(2-[(2-
aminoethyl) amino]ethyl)amide

Palladium 3'-ox0-15-
methoxycarbonylmethyl—
Rhodobacteriochlorin-13'-(2,3-
d1hydroxypropyl)amlde-173 (2-[(2-
N2-diethyl
aminoethyl)amino]ethyl)amide
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OCH3 CH3 H3C N CH3 Palladi um 31-o0oxo0-15- \ | d~ /
55 met hoxycar bonyl nethyl-1 H 3 i N CH3

wGRbedokees eri ochl orin-13 -(2-[(2 am no et hyl) PCT/IL2005/000602
am no] et hyl )am de-173- N (2, 3-di hydroxypropyl)am de o
O 0--(-NOH3CN HO OH NH z 110 WO 2005/120573
PCT/1L2005/000602 O CH3 CH3 H3C N N CH3 P-~d

PaILI adi um 3- 0xo0-15- N N cH3 |56 met hoxyearBonyl gret hyl -

H3C" V Rhodobacteriochlorin-131-(2,3- N |Q <

di hydr oxypropyl)am de-173-(2-N- o OH;

(2'|-pyridyl)am noethyl)amde [N O H3C N

N N peHadipml ' aiours-31- oxo- 15- (Pd

et hpsgtaboyiaeihy - N ~ CH3 57
SRno gobagiRfdieehbani 1 484 (2-N-(2' - H3
Py 1 il ATbRASHldearP ge- 173-((2, 3

morpholino-N-ethyl)amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl-

4 Rhodobacteriochlorin-13'-(2,3-
dihydroxypropyl)amide-17°~(2-
piperazino-N-ethyl)amide
Palladium 3'-oxo-15-

55 methoxycarbonylmethyl-

== | Rhodobacteriochlorin-13"'-(2-[(2-
aminoethyl)aminoJethyl)amide-17°-
(2,3-dihydroxypropyl)amide
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di hydr oxypropyl)amde N Cs O 6N HO O H3 HO 111 WD

2005/ 120573 PCT/1L2005/ 000602 O "H3 CH3 H3C\ CH, \ N
wo200Rabdsaxli um 31- oxo-15- \ N 'N/ CH3 PCT/IL2005/000602

nmet hoxycar bonyl net hyl - H3c"' -

Rhodobact eri ochl orin-131- (2, 3-

di hydr oxypropyl)am de-173- ([

ethyl) am no] ethyl) am de "
CHB CH, H,C N CH3 Pall adium
mef hoxycar bonyl met hyl - N CH,
odobact eri ochl ori n-131- ([ 2- bi
am noet hyl ) am ne] et hyl ) am de-
2 | Patladiyar Hxgxer bpyl ) ami de 0
5 6CI-[3 n@blﬁ)xycarbonylmethyl-

=2 | Rhodobacteriochlorin-13"' (2 3-
dihydroxypropyl)amide-17°-(2-N-
(2’-pyridyl)aminoethyl)amide

Palladium 3'-ox0-15-
methoxycarbonylmethyl—

57 | Rhodobacteriochlorin-13" (2-N-(2’-
pyridyl)aminoethyl)amide-17°-(2,3-
dihydroxypropyl)amide
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Pal | adi um 31- oxo- 15- ; P~ nethoxycarbonyl nethyl- N N

CH3 60 Rh odobacteriochlorin-131-(3- H3C
wapiosaprsepyl ) am de-17-(2,3- N-/NHZ 3 PCT/IL2005/000602

di hydr oxypropyl)amde 0 0 HO N O H3C HO 112 WO

2005/ 120573 PCT/1L2005/ 000602 0O CH3 CH, H, C N CFi

Pal | adi um 31- 0x0-15- ,Pd / nmet haxycar bhonyl met hyl -

1
o Rh odobacteriochlorin-131- (|4
am/ nobutyl )am de-173-(2,3- 0|0
o0 HONO H3C HO 0 Palladium|3
catbon Inmeth I- Pa Y Y Y NN
Rhogdgpa&hgrilasil p-i n- 131- (2- N2
di fhﬁ){%ﬁb&g&s el de- 173- (12
S8 oRY, cfiiohiBrifl- 13N(93/ N |0

dihydroxypropyl)amide-17°-([2-
bis(2-aminoethyl)amino]ethyl)amide

Palladium 3'-oxo-15-
methoxycarbonylmethyl-
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: thiazcﬁfﬁIRR' )pvyrrdﬁﬁﬁfrBR' quinoftiuy RsbquimOfinls Rpyrintidinium, 1,2,4- -

triazinium, 1,3,5-triazinium and purinium.

10. A bacteriochlorophyll derivative according to claim 2, wherein said at least
one positively charged group is an onium group selected from the group consisting
of -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,
hydrocarbyl, preferably C;-C,s alkyl, more preferably C,-C;o or C;-Cs alkyl; or
heterocyclyl.

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.
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Sb+(RR R'), and -Bi+(RR R'), wherein R R and R' each

i ndependently is H, 25 hydrocarbyl, preferably Cl-C25
wa@bkdopl205nor e preferably Cl1-Cl0 or Cl-C6 al kyl , PGF/IL2005/000602

heterocyclyl. 11. A bacteriochlorophyll derivative

according to claim1, containing at |east one basic

group that is converted to a positively charged group

under physiological 30 conditions. 122 WD 2005/ 120573

PCT/ | L20Q5/.0006Q2 12. A bacteri gchl orqphyl | ivativ
éobmtﬁ@oel@lomp&w% darivafiier dcRT 4 o i 4ds Wi gin said at least

oty B s TafRRLF S BT sRETel gl Bhitogica
cohg{trd}@ iNRNRR’ - N'&(Nﬁlg-NR*RR) N IGR=NRP RNR RRF;hﬁC(—NR)-NR R”,
R-, or >C=NR n each of R R 4an

O(—fNiRpel@)ﬁeBU%NR,S wheredty Back aobYR, RT efmelr db’"ynﬁbp@ﬁéenﬂy is H,
al kyl, nore preferably Cl1-Cl0 or Cl-C6 al kyl,

hylde«vmrby:ly qrgferabdy €w6329fa1]3(1 RioranpireiRérablyy élllf(éfo m h-Chalkyl, or
helsgaveavh (g iWoo0t SR Nand di, aiegetise il fip R fankﬁﬁi‘%%n a 3-7
R G oA A0S, "8 P fnd opioaty

fu&ﬁer Sugieheni Aqhb odrdaﬁmﬂah r@'%ﬁflabk ¥Be Basie’ getogg 5% N-containing

claim 12, wherein said 3- menber ed sat ur ring Is

hembm@nﬁﬂmfﬂadmal.he gr oup conS| sting of aziridine,
pyrrolidine, piperidine, norpholine, thionorpholine,
azepi ne or piperazine 15 opt| onal |y substituted at the

100 Rl B S R heHk BB AP 12 prein s 57
ORERLEI PSSR SPRLLD o ol PRSI, of aidin

pyh‘i)h@ﬂienmplp%ﬁdme ﬁﬁ()ﬁblmlihé' tﬂa,oi’n(ﬂphb]'m@ﬂef%bme or piperazine
1,3,5-triazinyl or purinyl

opbanaldy saldtitated it yhe additionalt NMOmdn,}oC@ngﬂ]kyﬂ aptyoraably substituted
1,to 13, which de |vedfroma nat ur al
behaioer WEAKSE Gh§Immey ala‘? ;ﬁrw@mg metragomaic radical is

py?aﬁzro\'lla}:l Jhﬁ{ﬁla%glpﬁ’ ac )Sl 'Rgﬁ tZua%%@é p%g)gll uﬂhﬂﬂ%&oirp cigcg](flumolmyl

- pyFBEAPLIS, Q*trltaﬁ%g%eln?} efriaPRiyRor phAyRNd/ or in the

peri phery

14. A bacteriochlorophyll derivative according to any one of claims 1 to 13, which
is derived from a natural bacteriochlorophyll or from a synthetic non-natural
derivative of bacteriochlorophyll, including compounds in which modifications

have been made in the macrocycle, the central metal atom and/or in the periphery.
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WD 2005/ 120573 PCT/ | L2005/ 000602 15. A
bact eri ochl orophyl | derivative according to claim 14
w@boosheosfornmula |, 11 or 111: RA R4 _ 234 5 BCTB2603400602
INzZ 9 )-N\ /N 10 M 219 OMN 11 N\ N 11 8 12 '(8
115 14 13 ) m R RB RS OOR6 R 2 10 RRAO RL O (1)
R4 (I1) N /NeNN M Il 1/ ~ 15 0NO0 R/ KR
15.(1 Al act@focktierophyliMaraptivs entardig tachiimal £nf theeformula I, 11 or
atom sel ected fromthe group consisting of Pd, Pt,
Ml:co, Sn, Ni, Cu, zn and Mh, or a trivalent netal atom

sel ect ed fromthe group consisting of Fe, , Co, Au,
A, GIR4Er, Yb.and O; RlL, R2 and R6 each™

|ndepg de g X8, Y-R8, -NROR 9 or N+ROR 9RAQ./

is O 3

ol

0" "N "0
R7

iy

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;

R;, R’; and R¢ each independently is Y-Rg, -NRgR’g or -N"RgR’9R”’5 A;

YisOorS;

R, is H, OH or COORGj;

Rs is H, OH, C,-C;, alkyl or C;-C;, alkoxy;

R, is “CH=CR,R's, -CH=CRyHal, ~-CH=CH-CH,-NRyR’y, -CH=CH-CH,-
N'RoR’R”’s A , -CHO, -CH=NRy, -CH=N"R¢R’g A, -CH,-ORq, -CH,-SRs, -CH,-
Hal, -CH,-Rg, -CH,-NRgR's, -CHz-N'RgR’9R’g A, ~CH,-CH,Rs, -CH,-CH,Hal, -
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R2 is H OHor COOR9;, R3 is H OH Cl1-Cl12 al kyl or
Cl-Cl12 al koxy; R4 is -CH=CROR 9, -CH=CROHal,

WO BHs@5CH2- NROR 9, - CH=CH CH2- N+ROR 9R'9 A7, PCTZHQ005/000602
-CH=NR9, -CH=N+ROR 9 A, -CH2-OR9, -CH2-SR9, -CH2- 30
Hal , -CH2-R9, -CH2-NROR 9, -CH2-N+ROR 9R'9 A,

. CH2- CH2RO, - CH2- CH2Hal , - 124 WO 2005/ 120573 -
CHRCH Ugﬁgo%ﬂgm;mgcmﬂwwmw GBPGFROH,-N ' RoR’ R A, -
NROR 9, - N+ROR 9R'9

COC@@X@WBgRg,G@@iﬁf@EBHH C@Hefsjﬁ&mcﬁgHs)—N RoR’oA
-CH(@hi s@g&%ﬁk%) 3)%( cﬁ%@@m gy GAI(CH:)-
+ 5 =0, =S5, =N-R9, =N+ROR 9 A ,
ﬁ%@g’ﬁgooﬁr S R7, R8, RO, R 9 and R'9 each
o, 9eas ndgntlg J=N"-R$ aaN*RQR( b Cl=CRSRYyelr ce@Rp¥al; (c)
5 hydrocarbyl preferably Cl-C25 al kyl, nore
pr GRﬁIR%bRy KhagiR’ (’):,reach(lnd:dpdfﬂeaﬂkyfl substituted by

one or nore functional groups sel ect ed fromthe group
cor®) st ithg of hal ogen, nitro, oxo, OR SR epoxy,

epi 4l 0, ~CONSE . -COR COOR', -QSBR, -SOBR', - SCR
I-@EDRCVC%% AN R - (CHR2)ri CO NRR

ST P B3 g oty -

Ci- @%ﬂ%ﬂn dabbtitutéd b, oneysir mose hylctimnah gt(mpsmplﬁoyetd frog the group
and I s hydrocar byl or heterocyclyl;

coﬂg;lsﬁlégc af H}dlogfm eﬂ@flﬂﬁlbm&o ,CORG28Ra| WXY, n%i?l 1B=r é&ﬁ}%ﬁy -COR,
Ofi: rORRRg %@E@‘a’ SPOeRe AR HSSR e SOARIC. ST H(GpaCO-
h —

1%3{ o -GSO S O PR y IO 30‘37‘?2?9& ,d
PO?I@aRge‘iVl%reﬁpR AHIORT efdly Hidebemd@aly wdaddhydronarbyhod hetrocyclyl

acidi ¢ groups that are converted to negatively charged
andR O hydnatarbylhyrdiett rogy dal; COﬂdItIOﬂS (e) Cl-C25

Igl)lld(zdggaé?- 2Qh§’é§f°§£ JPfeS?fﬁ y@H@’qD ql?gﬁ&%hﬁ%’)@ -Cyo or
Clggtag#ﬁggg} ggﬂg{i Z)gf onemp fnot® rf&nccc?c{ﬂ?l?%}‘&ﬁﬂs sefécted 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;

() C,-Cys hydrocarbyl, preferably C;-Cys alkyl, more preferably Ci-Cyo or
C;-Cs alkyl, containing one or more heteroatoms and/or one or more carbocyclic or
heterocyclic moieties;

(f) C1-Cys hydrocarbyl, preferably C,-Cps alkyl, more preferably C,-Cyo 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;
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25 (f) C1-C25 hydrocarbyl, preferably Cl-C25 al kyl,

nore preferably Cl-Co or Cl1-C6 al kyl, containing one
woronsne@7het er oat ons and/ or one or nore car bocRCT/IIQ0@Y000602

het erocyclic noieties and substituted by one or nore

functional groups as defined in (c) and (d) above;

125 WD 2005/ 120573 PCT/ 1 L2005/ 000602 (g) Cl-C25

hydr(ggar®yC,s hydoeadyilypreler@lly @|-Kisb alkybr mops ptefeddly C,-C,o or

Cl-Cl0 or C1-C6 al kyl, substituted by a residue of an
Cafrs radkylc i sbstatusedptbiyde, residveookian, aminamaatk at qieptiddea protein, a

an ol igosacchari de, or .g polysaccharide: or (h) a
mOesagATIe, 4R Aligosrobaride, of BORHEDAS G ei n, a

non c [ Ol i c { de, - .

pol il chaeidi: ofdn amyB PREIBIRAE % priicil. o mgnosaggharide, an
oliteic BiridE & @riﬁ,l%c@ggﬁue;i ndependently is Y-R8; R+10

i's a netal, an anmroni um group or an organic cation; A

i s Rphusy ofurtliec abt yHacorp aditienaRi gn;whdéh R 5084 ; and Rg each

har maceutically acceptable salts and optical isonmers

independgntly gy §vRefed that, when in formula | R2 and R3
are t is not =N-R9 and/or R4 .is not.
o &85 Dt o plPhorE i prgyP 18 8 ornieipalith:
bactgrii g 1 It ' i f formula I, Il or
11 hals ?ﬁeﬁggﬁgn%aggégtﬁée yﬂghar ged group and/ or
at ibid 6astl;and basic group that is converted to a
positively charged group under physiol ogi cal
condharmageutglly acceptablasalis and wpticdpkginersatberandt i ve

CondaPHORG it g T 1RuRula [ Rectd Buapiscboty Bas Boiot <N-Rs

 anlfg B ELLRCN ORIl A58 EIAE0R R rccropty

degibvatige df goouilai IS [Ro€ BT IHAB af ¢4dsy 8fle fposivalyNckaRkaigdbid and/or at
group. 18. A bacteriochlorophyll derivati've accordi ng

least aicaibakic, gningy dhat saicbnvattednto 25 pdeitivelyd dhangeda group under
N-cont.ai ning.group is selected fromthe group
physiolegiealfpngitionsny (RR R'), - (R)N-N+(RR R'),
OE-N+(RR)-, >C2N+(RR), -C(=NR-N+RR R' and
-(RNC(=NR)- N\*RR R' group, wherein R, R and R' each

16! PdeReResidchlbdphyll-derivative accordingto-claim 15 -of the formula L, 1T

or ITI, containing at least one positively charged group.

17. A bacteriochlorophyll derivative according to claim 16, wherein said at least

one positively charged group is a cation derived from a N-containing group.

18. A bacteriochlorophyll derivative according to claim17, wherein said cation
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, preferably C,-C,s alkyl, more preferably C;-C,o or C;-Cs 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 more
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H, hydrocarbyl, preferably Cl-C25 al kyl, nore
preferably CL1-Cl10 or CI-C6 al kyl, or heterocyclyl, or
wo 50205 R and R' together with the N at om PCT/¥W20e¥000602
they are 30 attached forma 3-7 nenbered saturated
ring, optionally containing one or nore 126 WO
2005/ 120573 PCT/ 1 L2005/ 000602 het er oat ons_sel ect ed
heteraatomb sclprtadpfronnthiesiroup cohsiging06O,Nf onhl asdtapsiomally further
further substituted at the additional N atom 19. A
subssitated iap the addipenallN @kamyat i ve according to clai m 18,
wherein said cation is 5 an end group or a group
| ocated within a hydrocarbyl chain of the
19y 2t BpBARMADARIN] dRARG Rooking o claim 18, wheteln spid cation i
an Weage gioﬁl\ﬁi @rcal | goups loamednmwithinm gr hydrochrbyie chain of the
formul a (RRR"), erein each of RR, R and R* 10
bagtedeghdathphylymotechle. hydr ocar byl , preferably Cl-C25
al kyl, nore preferably C1-Cl0 or Cl1-C6 al kyl, or
heterocyclyl, or two of RR R and R' together with the

N - ¢ 1 i . . .
2050 SFERGChIcRoplvd LB BIAAE IS AT, WRALARA Yation is
an SRAbhfu %]‘i’o@ﬁ of ige Fehila ORI & OMwhkPeidleach of R, R’ and R”

bact eri ochl orophyl | derivative according to clai m 20,
independémilysiid, Bydiocarbyh qreferstdy (¢ aCedalkiyh gnore mreferablydC;-Cyp or

fromthe group consisting of aziridine, pyrrolidine,
Cifiqalkyhios dieterpeysipl, ion éworohi Bonidr pd Ry ntogethes yid the N atom form

il-perazi ne. opti 1y substitute .t he addidign
a Sybmiepbeied satumieh gk, ppmnly Ehedthiry 8y 6by§ h°§|§1l, aldm and
] ; raQGhl or ophyl |
Opgéﬁl%ml%& g@@é&ﬁﬁ?eﬁéﬂtt%@gﬁigﬁ%ﬁ%ﬁ d\}\ﬁ@i ein said cation

is derived froma heteroaromati c conpound contai ni ng

one or nore N atons and optionally O or S atoms. 25
2123 A Aaptestoshlasopingt alsmipative eadopeding etoa eldind 2Ag vherein said 3-7

claim22, wherein said,catiop is ,selected fromthe
megResiRd coituiaiad ins s pyrlScin | AR | tHE GAEON GepSISting Of aziridine,

pyfoRARLE ullﬁperfcﬁﬁéz %H;#Hé)llﬁﬁé” ﬁh?h&?&h&ﬁ({mldz@?%ﬁg or piperazine

I'soqui hoFi'i um “pyri ni-um razin

- ophomalBy suliseimitBd Wetaned diHoh4ll NEkorh b5 OO Mkylidfohdlly substituted

PCT/ I'L2005/ 000602
by halo, hydroxyl or amino.

22. A bacteriochlorophyll derivative according to claim 17, wherein said cation is
derived from a heteroaromatic compound containing one or more N atoms and

optionally O or S atoms.

23. A bacteriochlorophyll derivative according to claim 22, wherein said cation is
selected from the group consisting of pyrazolium, imidazolium, oxazolium,
thiazolium, pyridinium, quinolinium, isoquinolinium, pyrimidinium, 1,2,4-

triazinium, 1,3,5-triazinium and purinium.
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24. A bacteriochl orophyl!l derivative according to
claim 16, wherein said at |east one positively

W@ b@sged7yr oup i s an oni um group sel ected fronmP¢E2005/000602
group consisting of -O+(RR), -S+(RR), -Se+(RR),
-Te+(RR), -P+(RRR'), -As+(RRR'), - Sb+(RRR'), and
-Bi+(RR R'), wherein RR, R and R' each i ndependently
24.8 /§'ba€ i&hﬁﬁ@ B’;YM deRVEli e a@édfdfﬁg f28laphkpd, wiherein said at least

pre era o or C1-C6 alkyl, or heterocyclyl.

on%EposﬁN&ﬂ;Z tchatgedfgroup pdwh londkemi gratp \seleatadoﬁrdmn@let group consisting
al.m 15, containin

ofS oEIR3l 18 R Be TRR Sar ke JBR 3 o (kiR AR RR R, -

I it
S ORROR SCHOrBERIR Rady Mo SRz By astinepeadently is HL
L -
hfé‘%ﬁ%azr?éiﬁ%@fgﬁlzc,??ﬁ 20 P R erany SHtalor CirCe alkyl, or
hepdtysigiypgi cal conditions is -NRR, -C(NR-NR R',
- NR- R', -(RNC(=NR-NR R', 15 O-NR-, or >C=NR,
wherein each of RR, R and R’ independently is H

25@1/OI gg rggégog@(a}gﬁlk@qn ag% q%é@s k;quwnrgrﬁ) ot ﬁ%)er abr% least one
ol BB SOTPEAE 3 4 R TOAER, Bryndsy pyvegloeca

copdithhmt om and opti onal I y - furt her substituted at the
additional N atom or the basic group is a
N-containing 20 heteroaromatic radical. 27. A
bact eri ochl or ophyl | derivative accordi ng to claim 26

26nhér baetesapliomphylhdemwtine @,Cevpmlagé@ olaigy 255 veharelw wud at least
ot BB BN, CHDISROVEES 0 A ATyl K eed REp sy Piysiologicat

R SR TR e e

OLYNROXYr SC=NRNOvh@Bth SsacH df CRNRI nini) R independently is H,
heteroaronatic radical is pyrazolyl, iunidazolyl,

hyaxaeaabyl, , preferalzigl ¢1- Czp;alkydylmomupmﬂ:nabw C1-C1o or Ci-Ce alkyl, or
i soqui noI|nyI yrimdyl, 1, 2 4-triazinyl_,
hetergcwelyli o itwgl og Rpl'i #d R3otogetlesowithoffis7 N atom form a 3-7

oGS SORPTTE oo BSOS s oiny
Bl P 0 o D

he%o@(ﬁnaﬁd(wdlcarore preferably Cl1-Cl10 or Cl1-C6 al kyl,
optionally containing one or nore heteroatons or one

or nore carbocyclic or

27. A bacteriochlorophyll derivative according to claim 26, wherein said 3-7
membered saturated ring is selected from the group consisting of 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, isoquinolinyl,
pyrimidyl, 1,2,4-triazinyl, 1,3,5-triazinyl or purinyl
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5 heterocyclic noieties. 29. A bacteriochl orophyll
derivative according to claim28, wherein the Cl- C25
whyasoesrbyl is a straight or branched Cl- C25 et kyl20a¥000602
C2-C25 al kenyl chain, and said chain may be
interrupted by one or nore heteroatons selected from
the group 10 consisting of 0, S and N, and/or
28.1i nt er r yiRterisubl @ophyb sterivatiee ofiythe rfermulanb Ik or III according to
carbocyclic or heterocyclic nojeties.

anybmﬂ ef clouhs 65 6pAY| Wheesn Rat RyeRagedRdi ﬁ@fht léildép%ndﬁﬂﬁ.ls’ is C1-Cos
by pgary b PiATERDIE e octils ahelt dHkTRY e ki Ghonp CrCe kol
optfo?ﬂ\flgls I?[gllﬁ{l%l(ﬁ% oF'mo o §3 oatblns t@;’on%n of”}ﬂof\é1 caoc§clic or

atom se rom

het@fbﬁ?bﬁé htgeteds. Fe, M, Co, Au, A, &d, FEr, Yb and Cr;
and R6 each |ndependently is Y- R8 -NR9R' 9 or

I\HR9R9R'9A Yis Oor S 20 R is H OH or
29.R3 i s AHpa@eriochlogiphydl Hetivastvecaccordingl teosdgm R, |W3herem the C;-

oS i S i 2 B e SR B,
wid e i 59 s BByt rom e o

corﬁﬂ%n%"@p@ ﬁdzm M%E@HZ&WRS%Sumted by one or more
CH2- N+ROR 9R’9 A CH3) =CROR 9

carb@c{;@lﬁ)er%ﬁ&yoh@ﬁ&ﬁbesNRQ CH( CH3) =N+ROR 9A
-CH(CH3)-Hal, -CH(CH3)-0R9, -CH(CH3)-SR9,
- CH(CH3) - NROR 9, - CH(CH3)- N+ROR 9 R 9A, or - C=CR9;
R5 is

30.—cRo- ,%gactero;@c@pro ll_%rﬁ%gl\% Q%gréncgg’cgagﬂuﬁ "5 of the formula L

Id gﬁewgﬁ_@t ly is: (a) H 129 WO 2005/ 120573
I5 1000602 (b) Cl1-C25 hydrocarbyl; (c) Cl-C25

hy divpfspiéiehts TH 4 divalddnt rdtalatonabdlytted froe the gf@padﬁmlsung of
Cl-do or Cl1-Co al kyl, substituted by one or nor

Pd.f Py d6,0%i| Nigr GupEnsaide Mmdor & otmivHentymsted at@nhseﬂsctied ¢from the
gro?lf@gglpq%@rsgng@g%‘e %n 80 Aup%deeErtﬁPb d?,zl, ridine,

Ry, R’> and R ee_l_ch 1_1_1dcf,p_en_d¢nt1y is Y-Rg, -NRgR’g or -N"RgR’sR>’5 A”;

YisOorS; | - o "

R, is H, OH or COORy;

R; is H, OH, C;-C,; alkyl or C,-C; alkoxy;

R, is -CH=CRyR'y, -CH=CR¢Hal, ~-CH=CH-CH,-NRyR’y, ~-CH=CH-CH,-
N*RyR’6R*’s A, ~CHO, -CH=NRy, -CH=N"RgR’s A , -CH,-ORy, -CH,-SRy, -CH,-
Hal, -CH,-Ro, -CH,-NRoR's, -CH,-N'RsR’6R’s A, —CH,-CH;Rs, -CH,-CH,Hal, -
CH,-CH,0Rs, -CH,-CH,SRy, ~CH,-CH,-NRgR’g, -CHy-CH,-N'RyR’9R”’g A, -
COCH3;, C(CH3)=CRgR's, -C(CH;)=CRoHal, -C(CH;z)=NRo, -CH(CH3)=N+R9R’9A_,
-CH(CHs)-Hal, -CH(CH3)-ORy, -CH(CHs)-SRy, -CH(CH3)-NRgR’y, -CH(CHs)-
N'RgR’s R’9A , or -C=CRy;

Rsis =0, =S, =N-Rg, =N'R¢R’gA, =CRoR'y, or =CRy-Hal;

Ry, Rg, Ry R’gand R’ each independently is:

(@ H
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5 COOR, -0SMBR, -SMBR, -SMAZR, -NHSOZ2R, - S2NRR
-NRR, NOR, NNRR, -C(=NR)-NRR, -NR-NRR ,

WO eRPMRIBI=NR) - NRR' , OE--NR-, >C=NR, - (CH2), , - NRT/0285/000602
-(CH2),,-CONRR, -O(CH2)ri OR -O(CH2)"-O(CH2)ri
R -PRR, - OPGBRR, -PC2HR, -PBRR , wherein n is an
integer froml to 6, R R and R' each independently

I's Hpyhydy hodlocakbyiet erocyclyl, or tw of R R and
R’ ;%)togé—tc(%grpvmth t}ﬂe N atomto which they are

at t gched +Ossnhydrdedtbyk rjvefeeably af w€as alityl, rmorp preferably C;-Cyp or
optignal Il y containing one or nore heteroatons sel ected
Ctomlloe sghsbiied dohens o mprsrivpctienalrgrruph gelepted dnem) the group

copfebfen? Phobbe oy s st i, HoRIEL, -cor
COPR SO CHOARS BOM PSDER" 28, MR g IR, N-NRR,

-CPARRYENRR e-NROGRRONAR )BLOASRINRRE 0L KNRM) $C&]§H%%EH2)H-NR-

consi'sting of a negatively chafged group such a

C@Rs ,-(CQB}_)&CO—I\HIR’,, -O-CBEBR-OR, PGZH(CH, R334 CHy),-RPCBRRR’, -
a_positively charged group such as - Pr(RRR"') -

OPRRRARHONTRO-PRERR, wleramen 15 an iegarfrom 1 o & iz §, and R
+(RR R - Bi +;RR R" - N+H R -, >C=N+(RR ), , .

eal dEhentently AT Gt 9 MEKRIRVaIFIog YL g B R and R

tog &ﬁ?l“'w}th'\ﬂpé RRaf3m to Whi?l ﬁ'[r%yhagte %ﬁﬁﬁﬁiﬂ%ﬁa 82y Pfé%nl]?éfg@ saturated

s pyrazolium imdazoliu xazolium thiazoliu
iy I byt atialiy cqﬂiaﬁlﬁh%nbﬂéﬂ orl 8SIYi Reteiduters $¥lEdted dirGinUihe group
1,2, 4-triazinium 1,3,5- triaziniumor purinium (e)
coggisting ofy@dr dcar¥ynd eptsmellyfugthen sdrsitetedydt, theradditional N atom

referably. . Cl-C10 or,. 25 Cl1-C6 al kyl, cont ai ni ng one
bygqlﬁﬁﬁ?@mélu&sé‘gﬁ%%edah}ﬂ?‘BIrOgSHehﬂimyﬁSIk‘ér M cyclic or ‘
het cyel ~C el es; Gh- (25
or e ay ety BB rblesitl ¢ R ey H9E bl prsegably Ci-Cuo or
CL; @il Kbstited by Bhé8r YMre FunbRERalBHBPOIERERAAMIMOthe group
one or nore carbocCyclic or heterocyclic noieties and _
consilstihg tofitacnie dayivelye chargew rggodp seth an&0Qr 9 B3Sas-0S0; , -SO3 |, -

defined in-30 (¢g), and %a above: 130 WD 2005/ 120573
LR87 0008093 ( 9t cPEhBos RyBeuliselyy chargeds gyoapl yuch as —

B

I R I LR
SIA(IRR 94941 BT (RIOROS2CERAF e 2" SRS N (RR R -(RON-
N'RR’R”), ~(R)N-C(=HN)-N'RR’R”, -C(=NH)-N'(RR’R”), or a N-
heteroaromatic cation such as pyrazolium, imidazolium, oxazolium, thiazolium,
pyridinium, quinolinium, isoquinolinium, pyrimidinium, 1,2,4-triazinium, 1,3,5-
triazinium or purinium;

(e) C;-Cys hydrocarbyl, preferably C;-C,s alkyl, more preferably C;-Cyq or
C,-Cs alkyl, containing one or more heteroatoms and/or one or more carbocyclic or
heterocyclic moieties;

(f) Ci-Cys hydrocarbyl, preferably C;-C,s alkyl, more preferably C;-Co 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;
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(h) a residue of an amno acid, a peptide, a protein,

a nonosaccharide, an 5 oligosaccharide, or a
woolpaasehari de; R8 may further be H+ or a cat PONIIRLE/000602

wherein the cation R+10 is a netal, ammonium or an

organi c cation, vvhen Rl, R 2 and R6 each independently

is Y-R8; Ais physi oI Qgical ly acc&yt abl e an

i s(@)orCllCzﬁhﬁdm@ar&yé,r prsterablycqi1ps alodpmese @rgfgm“by C1-Cyo or
C1 ndﬂ%y]; rs ;Fegr fhfprow de(g a:(ﬂt; t@@eﬁgl'ae n protein, a

mﬁﬁ%ﬁc%ﬁ%ﬁ@é%‘ SATPET ROt 1 P AR g oL P a1

(‘/1’1 14 bedidse 8F ahe@sihoQied, PP peplide! &/ prireing admgnosagcharide, an
and r at |east one basic group that is converted to

oligospodidridepby aqbtdymhgmdup under 15 phyS| ol ogl cal
conditions. 31. A _bacteriochlorop ﬁ{ L vg{)rof. tal
t heRg @nasufarthar: be & ong qafon IN(W %ﬁm tp Kpd metal,

R2.25 R 0 (l1.) ' ..
amwgpéqmélr@,‘q](g ?%lgtcélﬁhg’r%%% p C ns&n{n Bgﬁ(}/&lt%gts Y-Rs;
ll\ghllgr a trivalent netal
at om seafgﬁ¥81§io1gromt e grgl?p %O consi sting of Fe, M,
Co,mAO N 1;48d, Er, Yb and Cr; 131 WO 2005/120573

PCT/ 1 L2005/°000602 R1, R 2 and R6 e ch i ndepe (Ffimly
i s phemg;acemmdmacc@pt mmww@ma lsvrlse@%ﬂ@fe

prowcﬁ d9 that, when n Ilormu?_lzl% CHc?I Ilél %bth Wl%t =N-Rg
and/or R, is not -C(CH3)=NRy; and further provided that the bacteriochlorophyll
derivative of formula L, II or III 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.

31. A bacteriochlorophyll derivative of the formula II:

(1)

wherein

M represents 2H, a divalent metal atom selected from the group consisting of
Pd, Pt, Co, Sn, Ni, Cu, Zn and M, or a trivalent metal atom selected from the group
consisting of Fe, Mn, Co, Au, Al, Gd, Er, Yb and Cr;
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N+ROR 9R'9A , -CHO, -CHENR9, - CH N+ROR 9A , - CH2- OR9,
-CH2-SR9, -CH2- 5 Hal, -CH2-R9, - CH2- NROR 9,

WO BEANSROR OR' 9A , - CH2- CH2R9, - CH2- CH2Hal, PCT/IL2005/000602
CH2- CH20R9, - CH2- CH2SR9, - CH2- CH2- NRIR 9,
- CH2- CH2- N+R9R 9R'9A , - COCH3, C(CH3)=CROR 9,
- C( CH3) =CR9Hal , - C( CH3) =NR9, CH(CH3) =N+ROR 9A |

S AR e%%@t%mw R 9?‘ goror-_g_cﬁg, R”gA

5% qugsﬂqéﬁa”d N eaChch”?:EEe”dePZLZr' MRS aélb)

Gl Gosist G cm{e, ot I QPR SRR o =G H-CH-
N R A ?Pﬁ—&ﬂgﬁsﬁﬁgﬂﬁkgﬁ bo S PLRORs o ClSks, -CH-
HASCHERS BN N%@ SR %ﬁ%&”p -CHICLR, SEHECH, Hal, -

¢ aHﬁOIQ E]dCBQHZI-DQB Rg’Whereln Ra (gjk%) -e?g CTRRRR R A, -

C(DﬁﬂiapQﬁﬂﬁa)#QRék'g,HC(W’G@RbHﬁl @l(CPh)@ﬂB@,yﬂH‘ICH@FFN RoR’6A

roc or hetero y
Ry o By SRyl CHIEE N e 2o HCH;)-
1 | kyl, substituted by one or nore
Pr&éﬁb??%W%P g'gcﬁj*%elected fromthe group consisting
of POSKRL K&l shTR2Y 85ch HR Pgﬁderﬁ@g@t ively charged
groups, basic groups that are nverted to positively
chari@gpd @f;oups under physiol ogical conditions, and

aci d| C grd.éﬁs that are converted to negatlvely char ged
gr odp bygesicartydi cal 25 condltl ons; (e) Cl C25

e SRl €T Sl o
ISP PSS 5, O TRSEERISHEL Bt o i v

coRsiefirg abd )haIB ﬁ25mﬂ‘bKdeo NORe SRefePosb] )ép‘i?thléj CCONRRO -COR,

ad - Cegal kyl, cont ai ni ng one or nore het er oat ons and/ or
CQOR gr O&@d{,cﬁﬂ(]bﬂ%y,CI-S@zlb,r -NHSQ,RD- MB)GRRO,S#N-OR, -(CH,),~-CO-

NERbst 10Ut B 05 Kone ot C Hamo Gt Bna - OB GR  asPOHR, and -
PC%T{"’IQB? wilreih R aRGR A d&ch%ﬁeﬁéndenﬂy is H, hydrocarbyl or heterocyclyl ™
and R’’ is hydrocarbyl or heterocyclyl,

(d) C;-Cys hydrocarbyl, preferably C;-Css alkyl, more preferably C,-Cy or
C,-Cs 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) C;-Cys hydrocarbyl, preferably C;-Cys alkyl, more preferably C;-Co or
C1-Cs alkyl, containing one or more heteroatoms and/or one or more carbocyclic or
heterocyclic moieties;

(f) Ci-Cys hydrocarbyl, preferably C,-C,s alkyl, more preferably C;-C;q or

C,-Cs alkyl, containing one or more heteroatoms and/or one or more carbocyclic or
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(g) C1-C25 hydrocarbyl substituted by a residue of an

am no acid, a peptide, a protein, a nonosacchari de,
warmooshieggesacchari de, or a pol ysaccharide; or 5PC¢T)L2805/000602

residue of an am no acid, a peptide, a protein, a

nonosaccharide, an oligosaccharide, or a

pol ysaccharide; R8 may further be H+ or a cation R+10,
hetetveyciRl mdRetesaand] fbstiauhd biyredepurmders fupctignal- greupRas defined in

is a metal, anmoniumor an organic cation, 10 Ais a
(C)@ﬁgiiﬂbﬁ]é@fecally acceptable anion; inis 0 or 1; and

PPl el bt RBSRBUSRLECS.5 rERBE i QBRL S peprice

a pp(ﬁéinvﬁ YfosabcRIdRILA ohgoﬁtﬁ:%hé‘ltldé &Rsh @B%accﬂﬁﬁ*ide* vely

ar g e group and/ or at | east one baS| c group that is
conlyr t ededidua of Bh posiot dcid) ¥ pehdeed pguteinp aumgeosaccharide, an
physi ol ogi cal conditions. 32. A bacteriochl orophyl |
Ollwﬁpdzftrl opfa P@Wﬁ%ﬂi‘/baﬂﬂeaccor ding to claim 31,

ein: - resgnts 2H .a dival ent netal om
sel st 104yt E? ;ﬁg T o3 i Ry 1ot W i’ﬁ Eél Ig:z R5 each
and Mh, or a trivalent nmetal atom
mdé@?nd}l{nﬂgqgromgt he group consisting of Fe, M, Co, Au,
Al , RGdis Eimet¥h agfiflofinim Hlan Brghniddatih, each

| ndependent ly is Y-R8, -NROR 9 or N+ROR 9R'9A ;

Yi sAoisS) pthmh)gic(lelfy@R@Bp@ble az&m;Rg Ha1l,
CH=CH CH2- NROR 9, - CH=CH CH2- 25 N+R9R 9R'gA, - CHO,
CHENR® ot bndiROR 9A | - CHR2- OR9, - CH2- SRO, - CH2- Hal |

o %ﬁﬁﬁ&‘% BRI RGL e MR

dcg@%dﬁ%ﬁ'ﬂ&’ bac@i'?ocﬂl‘@ro%fﬂ 'ﬂeﬁ%ﬁ% of f&@ﬁﬂ@ 11 has at least one

posifvICHD & pERPROGA a.nd/OIChi( (343) -ohal basaé:lg(rmhﬂ)th&m converted to a
-CH(CH3) - SR9, -CH(CH3)-NROR 9, - - 30 HROR' 9

posiiggly chergederonp: unﬂgepmlqloasr/alggls io,lope:T/ | L2005/ 000602
R8, RO, R 9 or R'9 each independently is: (a) H,

32. A bacteriochlorophyll derivative of formula II according to claim 31,
‘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-Rg, -NRoR’s, or -N"RoR’6R %A ;

YisOorS;

R, is —-CH=CRgR's, -CH=CRyHal, ~CH=CH-CH,-NRyR’y, ~CH=CH-CH,-
N'RgR’sR*’A , -CHO, -CH=NR,, -CH=N'RgR’eA , -CH,-ORy, ~CH,-SRy, -CH,-
Hal, -CH,-Rg, -CHo-NRgR's, ~-CHp-N'RoR’sR7’6A , ~CH,-CH,Ro, -CH,-CH,Hal, -
CH,-CH;ORy, -CH,-CH,SRy, -CH,-CH,-NRgR’s, -CHp-CHp-N'RgR'oR™0A , -
COCHj;, C(CH3)=CRgR's, -C(CH3)=CRyHal, ~-C(CH3)=NRy, -CH(CH3)=N"R¢R’A ,
-CH(CH;)-Hal, -CH(CH;)-ORy, -CH(CHj;)-SRy, -CH(CHj3)-NRoR’y, -CH(CHz)-
N*RgR’s R’6A , or -C=CRy;
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(b) C1-C25 hydrocarbyl; (c) Cl1-C25 hydrocarbyl,
preferably Cl-C25 alkyl, nore preferably Cl1-Clo 5 or
wW@100882@7Kyl , substituted by one or nore functPOIaL2005/000602

groups selected fromthe group consisting of hal ogen,
nitro, oxo, OR SR, epoxy, epithio, aziridine,
CONRR , -COR, COOR, -COSR, OSCBR - SABR, - SO2R,
- NHS s:N-NRR

Qé)FR F§ g% NQ(%R%aISI-hC( F?)nd%%{ ,' NR- NR R', OE-NR-,
>C|\@59 -(H;HZ -NR-COR', -(CH2) -CONRR, -O(CH2)ri
OR, O (CH2) -O(CH2)"-R, -PRR, -OPGBRR, -P2HR,
-PG{hP‘ Cudées ydrasathylan integer from1 to 6, R R

ot e(gacy oo B R, Dretppablyy G172 (aHEk e, preferahly Ci-Co
or'\b{ u Iﬁg%ﬁcgl V‘éﬂb%ﬁt&t@@baﬁgﬁfy con Qelﬁn&%ﬂ'ﬁl 2gr%uss 'E%Ig&?éde@rom the

ring ai'ni ng on

orb@p esarieiie 9F Belopenf mefidb! XoJrORD SRIEpost] r@lﬁhﬁo Oazi®idine, -

or' N and optionally further 15 substituted at the
CANRR’, e0QIR,NCQORy -@OSRky@S@@R; eSﬁhKy-SéDd&t-NHSGdey SO,NRR’,

NP erabQRET RN Ry FElRS R R A 2 ?@%(%9@55%& R, -NR-
N o0 ﬁie?ﬁmt@ﬁ?fﬁéﬁ BRSO R S CHa).-OR, -
O-r{%. RY= Sh%gelﬁRRF 0%@&@%&% %?}R SGherein n is an

infRasi trotel Y & JRd ROr g BUCBads mddﬁbhﬂ’éﬁtﬂr )is H, hgdroca:rbyl or
+(RRR'), -OHRR), -SHRR), -Se+(RR ), -Te*

heteeryc(lﬂ'\’di? t)No QBiRJg(KéF\le R’ GFgakhe(rRth)l -the N:zmgna \)Jhlch they are
attag@ﬁfqm q:\ﬁ qqu{rmgl%];g C(gpgor\r)gd ccl)_\;ltauung one or more

LR S ﬁoaﬁ tﬁ%@@ﬁ)’"ﬁ@fﬂﬂ%ﬁ%‘aﬁf’ 0, S Gl further

subSad gt %Hﬂltﬂiﬂal N HtSUBY atky? SplibnAk} '3hb's"ﬂ’cu’ébd3by'5 “halogen,

triazinium and puri nium wherein n IS an |nteger from

hyliréxoyl@r ahin® and R' each |ndependently is H,
hydrocar byl , preferably Cl-C25 alk nor e preferabl
Cl- &b &h-Col hyahroganbyl, préferhblyéﬁneis alkyl, mere prsfemb hf C-Cyo or

 Ciate it sphFRLeEby Shemuoner ShelPhCeroPhgoictid 68l te group

AR BEREA SBuiP bl APL €007, 5, 5. 0501 -

POy T OROSBLOPOSH SURd - DI 10 Joshtyo ethuged ! groap! buch as -
P'(RR’R’’), -As'(RR'R”), : -0 (ISR(?) IiSI %Ig?{) -aSteo(RR) -Te’(RR’), -
Sb'(RR’R’’), -Bi'(RR’R’’), O«N'(RR’)-, >C=N'(RR’), -N'(RR’R”*), -(R)N-
N*(RR?), -(R)N-C(=NR)-N'RR’, -SO,N"(RR’R’*), -C(=NR)-N"(RR’R”’), and a N-
heteroaromatic cation such as pyrazolium, imidazolium, oxazolium, thiazolium,
pyridinium, quinolinium, isoquinolinium, pyrimidinium, 1,2,4-triazinium, 1,3,5-
triazinium and purinium; wherein n is an integer from 1 to 6, R, R’ and R’” each
independently is H, hydrocarbyl, preferably C,-C,s alkyl, more preferably C;-C;o or
C1-Cs 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
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(e) C1-C25 hydrocarbyl, preferably Cl1-C25 al kyl, nore

preferably C1-Clo or Cl1-C6 al kyl, containing one or
wWORe0s/1srer oat ons and/ or one or nore car bocycl PCT/Or2005000602

het erocyclic noieties; (f) Cl-C25 hydrocarbyl,

preferably Cl-C25 al kyl, nore preferably Cl1-C10 or

Cl-C6 al kyl, containing one or nore heteroatons and/or
oneooe nedrenixteroatothecsetdctad drom Hhe egrovy ceansisipigeof €& aner N and

substituted by one_ or funf jonal groups as

nor e,
optigellyidarther substitusediat e aéﬁaw;a atog): C1- C25
hydr ocar.byl , . pref er,ahl y C1- alXkyl Ly~ _

Ol {680 GrCch PR B Hredpls; il oy TarrE PR B Cy-Co o
-2M,181 aChHai i [ @S A Ghdrel chebocycli
CrGrel il’gggg%aé‘ﬂggs’glg,&?‘o% 18%?‘5‘?2‘?2%3??’3‘2 or (hy a oYeRe ot
hetér@8yelitemofetin; ani no acid, a peptide, a protein, a

nonosacchari de, an_ ol igosaccharide,_ or

pol (fs a€aHassi lpedroam by, gugfexalzlngpﬁ}ag ﬁﬂfygﬁlpgeapresferab.ly C,-Cyp or
o1 eoraBens Pat b s orsiptroaBrTS 4 bE OBF O apfisrtbctic or
hetegl?)%ygics{n 680%12 su}:)sgﬁﬁé& by E)gl%é T RSB cH6RH %Tté‘tgﬁdaﬁ defined in

-'one basl roup -is -converte
(©) Qﬂ&'ga)’ MRJ; charged group under physi ol ogi cal _
conditions. 20 33. A bacteriochl orophyll derivative
ac @) di @gChohypdmicarts?, puefieablynCMGos aliyl, mene preferably C;-Cio or
bact erj ochl orophyl | deriyatiye according,to cl ?,idm 32 tei
Cieealbyh mbsytubed bys agessiduen gk 48y ABEHY GFBhng epude, a protein, a
derivatiye acgording. tao. a f ' 31- 34,
MORRFHC ﬁ?ﬁl‘#g agtoci}gé)gggc(flg%@e,p@}s/iaﬁjl% &/% §Cfcfz ar%?& group. 36.
A bggtes! ydn;n'néeard'ievaa' ¥HtidE CPPEUtEIn, aOmehadateharide, an
35,&%& g&?}@%ﬁ?g@gt east ’ong g%si’t [ gel y charged
oligisatharileaot af peipsabehanidel from a N-contai ni ng group.
135 WO 2005/ 120573 PCT/ | L2005/ 000602 37. A
bacmeis ilowhl;amdphyl | deri vative according to clai m 36,

BB SR BrARRR G B Bofer g & 97

) &%ﬁ@ﬁﬁw@ ba%egwc?@?&b@(g "Nﬁl\&ﬁgo% fOI‘éI}uolﬁ gl has at least one

- posReLIS Ehdtee R graisl a4/ @ash ldasclonerisieis Igyous thatHs converted to a . .

hydr ocar byl , prefer abll)l/ Cl-C25 alkyl, nore preferably
positivelly Ohargedigro6p ainkgt physiological conditions.

33. A bacteriochlorophyll derivative according to claim 32, wherein M is 2H.
34, A bacteriochlorophyll derivative according to claim 32, wherein M is Pd.

35. A bacteriochlorophyll derivative according to any one of claims 31-34,

containing at least one positively charged group.

36. A bacteriochlorophyll derivative according to claim 35, wherein said at least

one positively charged group is a cation derived from a N-containing group.
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heterocyclyl, or two of R R and R' together with the

N atomto which they are attached forma 3-7 nenbered
wgaatoanatsesl ring, optionally containing one or PGF/E.2005/000602

het er oat ons sel ected fromthe group consisting of 0, S

or N, and optionally further substituted at the

additional N atom 10 38. A bacteriochl orophyll
3der i yabacteriecthdorophnll devivatiat racdanding es elaims36b, dwheateiroBaid cation

is an end group or a group located within a o
desipgdofranbyd Nogentiaimng t greupbisc sele¢ted hfromo e Igroup consisting of -

NTRUERL AR 195 B RL RLn SBhANE Hfgron s
RN SRYA AR R Ao Ry LB BBty i
HERGgEa, FRIGHRLCCK, ERCnBReSCebing 8l 8000, iy, o

, or héterocyc
hettargeytigt, wi two bR, R and R fiogetherawdth7theBNhgo@dto which they are
saturated ring, optionally containing an 0, S or N
attached dpem 28-0pemberer ysaturataderingupptivnaltye dontairtihg one or more
ddi ti onal tom A0. A bacteriochlaraqphy]| i
heTnlRa eodied dRah 4he ot SN SE Shidr 9,1 N gptionally further
suﬁ%%%c?&’ttﬁétapﬁﬁfo%qm figni s selected fromthe group
consisting of aziridine, pyrrolidine, piperidine,
nor phol i ne, thionorpholine, azepine or piperazine 25
optional ly substituted at the additional N atom by
38C1AChactekipchlopeplyibhdéyvativesidcordiag to wjaimBd, whyimxaid cation is

or amno. 41. A bacteriochl ofophyl | derivative .
anac?.‘ﬁindgwpt o%%c| &i Bree j/)ﬁféf“é{ nWwa gatlystiosarbyleghajag of the

f roar tL.c conmpound contai ning one or nore
baﬁ{egiggﬁ%ol}gﬁﬁyﬂ%qg%#?onaI ly O or S atons. 136 WO

2005/ 120573 PCT/1L2005/ 000602 42. A

bact eri ochl orophyl | derivative according to claim 41,
3%heAdiactesaictlaraphylh desivatded sedoedinkrtorolaihe3 9y whprein said cation is

consi sting of pyrazoliu i m dazolium oxazolium
ant Hneosiwmngropp rafdibgi fennutaui- No(RRiR), whergui sathi of BnR’ and R™

infienEpR I, haroca iy bieii3bi Gion it dapre iels@bly Ci-Cuo or

Clggg'?mgk%yﬁégﬁlgjkgglgl,g& tw6f R R %ﬁhq{’atto%e%ﬁéll w}tﬁ g N atom form

group I's an onl um group selec

a BromémBe@dosHuehasirsid, r@ﬁ(ﬁfagy@&lﬁﬁlﬁm%a%’f@%)@r N atom and
-.Se+iRR' ), -Te+(RR), -P+(RR R"), -As+(RR R'),
optionally further substituted at the additional N atom.

40. A bacteriochlorophyll derivative according to claim 39, wherein said 3-7
membered saturated ring is selected from the group consisting of 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.

41. A bacteriochlorophyll derivative according to claim 36, wherein said cation is
derived from a heteroaromatic compound containing one or more N atoms and

optionally O or S atoms.
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10 Sb+(RR R'), and -Bi+(RR R'), wherein R R and R’

each independently is H  hydrocarbyl, preferably
w@1008220523 kyl , nore preferably Cl-Cl0 or Cl- CoPeil/ky2005/000602

or heterocyclyl. 44. A bacteriochlorophyll derivative

according to any one of clainms 31 to 34, 15

containing at |east one basic group that is converted

to a positively charged group under physiol ogica

conditions. 45.- A--bacteriochlorophyll- derivative o
42ac dobatteriochlocophyll derivativerasicardiag do slaime4 b whexstie said cation is

asi roup, that is converted.to a positiyvel har ged .
Segchﬁg %ﬂ@e&h%h?&qu@l SQnEIsHne 28T AT YRS ﬁ@dgﬁ&ﬂll,ng oxazolium,

-Cl= - L. _NR Ri: . -(R) = - R s NR- }
oo o Wi A Blpih, S ot Covelhigplin, - 1.2.4
trikSinkhm, NBB-A6RIMIM aid phanphy Cl- C25 al kyl, nore

preferably Cl-Cl0 or -C6 al kyl, or heterocyclyl, or

two of RR, R and R' together with the N atomforma

3-7, menber safurated ring, optionally contajning a
43, A bactey Rhvll dstivative poeordingfa plabmsih s wgubspd at least

at_the additional N at r.the i roup | -
ok pesifudthhyt Sckabad; Bhanfim! B FELEl AR 1R Boup consisting
tai ochlL [ 1 Reqt i_yet r di chai MY .
Ofb\j\hagrgi{%géai %J’f(%@i;)(, nggn‘gggz sgtgu@?zd ring |®ls{ Q’el glcst d R”),
SU'(RRTRNY, giiduBi'¢RRSR3Y)] mtetdinaR] R’ dindeR™’ 88ch independently is H,
pyrrolidine, piperidine, norpholine, thionorpholine
hysreqarbiel, qrefarphlya€ifes alleyl, wirzopsfarblz$1-Cio or Ci-Cs alkyl, or
PCT/ | L12 05/ 000602 optionally substituted at the
hetei@fY§l¥hal N atom by C1- 06 al kyl optional Iy
substituted by hal o, hydroxyl or am no, and said
N-contai ning heteroaromatic radical is pyrazolyl,
44, m dapattétiockoFshyll dedibatddohydordiigr telyhy el 8OLcldiis. 31 to 34,
i soqui nolinyl, ‘“pyrimdyl, 1,2, 4-triazinyl,
cohtainfgt ati laastnyde basipgroupythat 3s 4@nvested to a positively charged group
bact eri.ochl orophyl] derivative according to claim 32,
unﬁﬁ?épbmploma@ogﬁ}ﬂ@mpd; R2is -OR8 wherein Ry is
Cl-C6 al kyl, preferably methyl; R4 is -COCH3; 10 Rl
is OH NROR 9, or NRO-CH2-CH(OH)-CH(OH;, R6 is NROR 9

430t ANBRcteHBoITok SPiyI ik Ative according to claim 44, 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 C,-C;p or C;-Ce 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.

46. A bacteriochlorophyll derivative according to claim 45, wherein said 3-7
membered saturated ring is selected from the group comsisting of aziridine,

pyrrolidine, piperidine, morpholine, thiomorpholine, azepine or piperazine
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RO is Hor Cl1-C6 alkyl; and R 9 is Cl-C25 hydrocar byl

substituted by at |east one positively charged group
w@pas0205a3 | east one basic group that is convePCHIL20€5/@0602

positively charged group under 15 physi ol ogi cal

conditions. 48. A bacteriochlorophyl| derivative

according to claim47, wherein ROis Hand -R 9 is
optiinallySsubktitrited apthefadiditional & atono byrfer€s alkyl 0pt10na11y substituted

fﬁaiqf)f o OrTar qEang) iRy RRARNREOBRiT ahetpieomang radical is
st e b -

pytinidyl; £0 L2 f PrinpPU 08 A ibdinghGEpirinfied by KR, of

such” as pyridyl, R and R toget her
wWth the N atomforma 6- merrbered ring further
containing an O, S or Natom and R' is Hor Cl-
47al ki bacmap@lompbylédﬁ@w@vq:mw@lﬁwp|01%am 3%,aWh¢Fém
acc d:ﬁ? claim47 or 48, wherein RLis OH and R6
3 up sel ected fromthe group consisting

%caﬁ)-?d?k&?ﬁ%ﬁ% B e AN rpfelab R, L)
COCHR)ri NH213 8 WD 2005/ 120573
PCT/IL2005/ 000602 (iv) -NH and 5 (v)

- NI R} is O, —\M&g&’bml’)é—NBg'@Hﬁ&&(Qﬁ@ CHhORL; R and R'

each |nde ndently is l; nis an

i nt By B‘l9lort %C@fmﬁi@o&@Q% 6; and in is an

i ntgger eferably 1 to 3. 50. A

bacﬁg} |Ig Qg‘]rgﬁ)h@ﬁy? adﬁiil vative according to claim49,

sel gef R L st'ci}@caﬂagl %Eﬁﬁﬁe&i yhie1&dsk ofle pbsifideRAcharged group
conpounds 1 and 24-32: Pal |l adi Um

an@ér axleadtSomeb s gramphthat/isnemiveite Ko d gleaitively obarged igneup under
31-(2-
phy5101(og1ca1 conditions.

48. A bacteriochlorophyll derivative according to claim 47, wherein Ry is H and

R’g is C;-Cys alkyl, preferably C;-Cjo, more preferably C;-Cs alkyl, substituted by at

least one positively charged group -N'RR’R”’ or by at least one basic group -NRR’
and optionally interrupted by a —N(R’’)- group, wherein R and R’ each
independently is H, Cl-Cg 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;-Cs alkyl.

49, A bacteriochlorophyll derivative according to claim 47 or 48, wherein R; is
OH and Rg is a—NHR’y group selected from the group consisting of:
(i) -NH-(CH,),-NRR’ or -NH-(CH,),-N'RR’R”’;
(i) -NH-(CHz)y,-N(R”)-(CHp),-NRR’;
(CHy),-NH,
(i)  —NH—(CH)7N ;

\

CH,),-NH
( 2)n 2 138
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N 3-trinethyl ammoni unet hyl )am de chl oride salt
(conmpound L2). Pall adi um
W@ 1005020373 5=ret hoxycar bonyl net hyl - Rhodobact er i BCTI@003100602
131--(2-- N3- (trinethyl amoni unmet hyl)am de acetate
salt (conpound 24) 20 Pall adi um
31- oxo- 15- net hoxycar bonyl net hyl - Rnodobact eri ochl orin-1
31-(2- N 2-di met hyl am noet hyl ) am de (conmpound 25)
Pal | adi um
31- oxo- 15- net hoxycar bo/lTy‘I"l%Lhyl - Rhodobact eri ochlorin-1

gé]"} 3- Nl‘r@i—”{?’j}ﬂ)’n ' Xla}]%m de (conpound L6)

nopr
adi um \ /

31- oxo- 15- net hoxycar bonyT net hyl - Rhodobact eri ochl orin-1

31 -(2- 25 [(2-am noet hyl)am no] et hyl )am de (conpound

27 Pal | adi um VZ
31- oxo- | 5- net hoxycar bonyl rretl yl - Rhodobact eri ochl orin-1
39 ([ 2- bi s(2-gnj noet h}@o] et hyl )am de (conpound
L8) Palad] N N

31- oxo- 15- net haxy®ar Bony! net hyl - Rhodobact eri ochl orin-1
S%Y}ge% nor phol i no- N- et hyl ) am de (conmpound 29 139 WO

2 %0573 PCT/ 1 L2005/ 000602 Pal | adi um

3%-i9x®-<lgr Ngi.hoxycar bonyl met hyl - Rnodobact eri ochl orin-1
31-(2-" piperazino-N-ethyl)am de (conpound 30)

PR| RadindmR’’ each independently is H or C,-Cs alkyl;

31- oxo- | 5- net hoxycar bonyl net hyl - Rhodobact eri ochl orin-1

3 an inftegernromdi o HyInapderadddy Byio)Gimindo] et hyl ) ani de

. 31 5 | | adi
g@?ﬁpﬁg?@%g%bﬁ&gggpggﬁ%@@%§|t<_) Bhodobact eri ochl ori n- 1

31-(3- [(3-am nopropyl)am no] propyl )am de (conpound 32
51. A bacteriochlorophyll derivative according to

50¢! aiAnvhétepiochlbropil defiviliv@ndcofdm@ie digih 4oheeckRtdd from the
NHR 9 group selected fromthe group consisting of: 10

cofripoulis hexed) desigmpted sompadnd CH2)pnd 263X R*; (i)
O B by St by 13-

N°-trimethylammoniumethyl)amide chloride salt (compound 12).

Palladium 3*~oxo- 15-methoxycarbonylmethyl-Rhodobacteriochlorin-13*-(2--
N°- (trimethylammoniumethyl)amide acetate salt (compound 24)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13"-(2-
N°-dimethylaminoethyl)amide (compound 25)

Palladium 3'-oxo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13"~(3-
N°-dimethylaminopropyl)amide (compound 26)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13" -(2-
[(2-aminoethyl)amino]ethyl)amide (compound 27)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13-([2-
bis(2-aminoethyl)amino]ethyl)amide (compound 28)

Palladium 3'-o0xo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13"'-(2-
morpholino-N-ethyl)amide (compound 29)
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20 (v) -NHHH*~-NHN wherein Xis 0, Sor NR R R

and R' each independently is Hor Cl1-C6 alkyl; 25 n
WO 300an205mt eger from 1l to 10, preferably 2 to 6PCHENZN000602

is an integer from1l to 6, preferably 1 to 3. 52. A

bact eri ochl orophyl | derivative according to claim 51,

sel ected fromthe conpounds herein designated

conpPalliiush 81301 RancdRoxykdPo IR -13'-(2-

o SO L o AP IAIRR RHGbacteriochlorin-13'-(2
pipSrazatdidigthst)bomge @Eninycbuﬂawéﬂpbact eriochlorin-131, 173-

d| (2- ? et hyl ) am de (corrpound
1- ok@ anfgo Iﬁet3h'(9)¥9’c]a§' oxeoaryn: mé&bﬁé%h@iqb@@wwph}mm 13'-(2-
[(gi?zlgs rl-é% ﬂ%)fl |mst I]thh?rmgo ('ieu{m ﬁ/odn%%gf dicitrate
5 31- oxatalipdeBRXKCH- <;> @dn@@ﬂ@@ﬁ%&bﬁ%ﬁ%bﬁr&kﬁ1-(3-

31 173- di (3- am nopropy

oprbipytiatdingpeepyidaiil deaich cteriochlorin-1
31 173-di (3-N3- tri rr%t hyl amm%ilpgn'pr g%la) am de

dicitrate salt (corrpound 7)

! P B AR L
I T

10 s?bt (CNIHJG@H %JRRaIdraqmwllchm/ﬁ )a-N'RR’R”’;

0xo0- 15- net hoxycar bonyl e Rhodobacdt eri ochl orin

161), 173NHH(CHAMNBEYVHIHAFNRR ( conmpound 10) 15

Pal | adi um

31- oxo- 15- net hoxycar bo(@lﬂz)&eNHyl - Rhodobact eri ochl orin

1E 173- d| tr| thyI ammoni unet hyl ) am de

éplosph_flg coRpound 11)° Pal | adi um

31- oxo- 15- net hoxycar bony: r{? Wiyl - Rhodobact eri ochl ori n-

131, 173-di (2- N3-t ri met hyl &fmorti unet hyl ) ami de- di acer at e
15 -salt (compound-- 33 - - Palladium 3 1-oxo-

15- net hoxycar bonyl net hyl - Rhodobact eri ochl ori n- 20

131, 173-di ( 3- am nopr am de (conpound 34)

(ivy —NH—CH,),—N X :and

N/

20 v) | ,
B v

wherein

X1s O, S or NR;

R, R’ and R’ each independently is H or C;-C; alkyl;
25 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.

52. A bacteriochlorophyll derivative according to claim 51, selected from the

compounds herein designated compounds 4-11 and 33-45:
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Pal | adi um
31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl ori n-
wa 334763731 (4- am nobutyl )am de (conmpound 35 PaPCHUL20068/000602
31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl ori n-
131, 173-di (2- N2- di net hyl am noet hyl ) am de (conpound 36
25 Pal | adi um
31- Bepxb51 FrmtdthooyyarbanyinesiiyR hRtubdoteaiochtdroe hB o i 7adi(2-
131, 173- di,és- N2- di et hyl am nopr opyl ) am de (conpound
angnyethy])pmdde aognpoungdh:

5> BB A AR o
tridr i TR 1B dicigate salt (compound 8) 5
131,31703md15%%@@%&1@@&@@@&%}1@%1@@1myliﬁ-di(s-

am de (conpound 39) 141 WO 2005/ 120573
anR@IpiopyHesride (@orpduid &@di um 3 1 - oxo-

37 B R BN PRSAPSPey S e BB EoRBlosDy 137 17 -di3-N-

b3 Dtumprons amide disitals eSmRSBO D och or i n-
ég lli%oi'iggnii&&h@@@fﬁd}gﬂﬁfeﬁmmﬁmﬁ%@m&p11314}11735di(6-
anfifielecod )amide t(bampoand 8hy| et hyl - Rhodobact eri ochl ori n-

131, 173-di - (3-] ( 3- ami nopr opyl. ).am no] propyl ) am d .
(co &%mdlﬁ(g)etﬁéxyogﬂpw?me ﬁ/yl)Rhodob]agten%)é orin- 1??1, 17°-di(6-N°-

ol SRR ok ™
Co'ﬁ&‘ﬂ%lq nffg)-o%l-iﬁ%ﬁ% car oniy_lr&ﬁtglgl-RhodobactelﬁiPchlorin 13',17°-

(
31- oxo- 15- net hoxycar bonyl-net hy obacteriochlorin-

di@%rﬁﬁﬁ)eﬂgﬁ)diﬁiﬁa-(bblﬁ@buﬁ&@yjyl ) ani noet hyl ) ani de
(conpoun 44% Pal | adi um _ . -
31- deladmmsiezryanstispyeettopylrathybiRtndebactetibohionin 13°,17°-

e bl oS e A S GBI o
! aipRiddinl 48 “B2heh N sBheliibc ottty PR b4 B hlorin-

I's'a NHR 9" group’s gr oup

B (D R R RS frce ey (G 29

iyl
ROR: -(i1)
NRRPall@H2n i NH2 3'20x¢-1i5ymetitaxy¢@bphiFlmethyl-Rhodobacteriochlorin-

13!,17%-di(3-aminopropyl)amide (compound 34)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-
13',17°-di(4-aminobutyl)amide (compound 35)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-
13',17°-di(2-N>-dimethylaminoethyl)amide (compound 36)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-
13',17°-di(3-N*-dimethylaminopropyl)amide (compound 37)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-
13!,17°-di-(2-[(2-aminoethyl)amino]ethyl)amide (compound 38)

Palladium 3'-0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-

13',17°-di-(2-[(2-N*-diethylaminoethyl)amino]ethyl) amide (compound 39)
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(CH2)ri NH2 (lv) -NH(CH2)ri N ~X and 25 ~--~ (V)

NHN mwherein 30 Xis O S or NR 142 WD 2005/ 120573
wEanshk3E@O5/ 000602 R, R and R' each i ndependeein/in20038000602

Hor CL-C6 alkyl; nis an integer from1l to 10,

preferably 2 to 6; and mis an integer froml to 6,

preferably 1 to 3. 5 54. A bacteriochl orophyl |

der i Pallddiemaccor dixlgxos] Sim¢thoogcarbehyd atetidy1fRod dbaeteriochlorin-
13glgln%ounds herei n desi gnated conpounds 48, 50, 55, 57,

#i(Z-mosphotize-N-peiyil aaniden(compound 40)

31- = 15- met hoxycar bonyl net hyl - dohacteriochlqrin-1 )
31 Al ny ! ) s 1R DO Ca R BIE BAORGRdobakfesiochlorin-
ICWHB 1d . _| ¥ i .

1%1- oxo@g}pﬁ%%@gﬂg%zgﬁu%t( %mp%%%é%%ct eriochlorin-1
31- (Pallatum 3l-oxo-15-meth07?rcarbonylmeth 1-Rhodobacteriochlorin-
N2- di met hyl am noet hyl ) am de- 173- (2, 3-di hydr oxypropyl ) a

137 Ide-die(@ i dtaminspopybahiindjpuopyl)amide (compound 42)

31- - 15- met hoxycar bonyl net hyl - Rnodobact eri ochl orin-1
31 ?lgﬁla]dmm y 3Q-oxo- 5-methgxycarbonylmethyl-Rhodobacteriochlorin—

j j t hyl ide-173- (2, 3-dih
1 oot AR SN AT A R 0P o
gi: Cl;eflla%i%lrﬁet hoxy GAIR@0Y4- MRty BRARAREHEA TS Batb ftibchlorin-
131722 di (3 N-( pyaidydpmting bihgiartedd {eomgoddlidly dr oxypr opy
| )am de (conpound L7) Palladium . '
31- d@ladsmet hoxy Saozenid-methgaycryae thyl{Rlwdobacteriochlorin-

ad| 2 o . .
I%ﬁjéﬁ%ﬁn&?tﬁw%ﬁpﬁ%‘?@ﬁ%fiﬁ eamaRouEA3) 3 di hydr oxyp
ropyl )am de (conpound 59) Pall adi um
31- oxo- | 5- net hoxycar bonyl net hyl - Rhodobact eri ochl orin-1

5331- Q@ba@&riochlo.rc()jphyll derivative according to claim 47 or 48, wherein R; is —
am nopropyl )am de-173- (2, 3-di hydr oxypr opyl ) am de
NHCGMH&H%HCMHade& is a -NHR’s; group selected from the group
31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin-1
COBHISUAL O nobut yi ) ami de- 173- (2, 3- di hydr oxypr opy! )

3(13 de ‘(NW%-I@&R’ or -NH-(CH),-N'RR’R’’;

(i) -NH-(CH,),-N(R’)~(CH,),-NRR’;

(CHy),~-NH,
(i) —NH— (CHy)7—N ;
(CHy),~NH,
) —Np-cmp)—N x5 and
~ ]
(V) \ 1)
——{ N

wherein
Xis O, S or NR;
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Pal | adi um

31- oxo- 15- net hoxycar bonyl net hyl - Rnodobact eri ochl orin-1
W@ 1006220502~ di et hyl am noet hyl ) am de- 173- ( 2, 3- di PQTITICZX5/000602

propyl )am de (conpound L2) 25 Pall adi um

31- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin-1

31-(2- N-ethyl am noet hyl )am' de- 173- (2, 3-di hydr oxy

prRym ymhRdecdchanpeponden@y is Hadd @G04 mlkyl;

31- ox0-.15- et hoxycar bonyl net hyl - Rnodobact eri ochl orin-1

3nigan mteger from 1 to 10, preferably 2 to 6; and

Nénn?%h %pyga(?lgafea%b 1(t2 33 di hydr oxypr opyl ) am

31- oxo- 15- met hoxycar bonyl net hyl - Rnodobact eri ochl orin-1
31-(3- 30 N-(2'-pyridyl)ani nopropyl)am de-17 3

54.(2, - Bladmdmﬂmr | deiweARe( &SU@SP@J gdto7éla1ﬂ14§3 Welected from the
2005/ 120573 PCT/ 005/ 000602 Pal | adi um

N- ( 2Pail}ﬂ¢1.ﬂay B mOn%m%9mamwwlmmpmsw 13‘-(2-

aﬂﬂ%@%}@f) e accor 33@’?’8“%%?@?@3%%&&% 5ok or‘FBf lr)26 i

s
5 - Nl fdfnieHR Qo AR Bt R, Bl d lﬁleh'féyfi{l%(?io‘?)ﬁ&enochlorm-lii1-(2-

sel ected fromthe group onsli sti ng

N A ethHz) BRI amidbHTE Q)1 i
NH- (gﬁ%ﬂm i )élﬁzm NRR@B)CWWWOP i aﬁn.d.e (compound 50)
(Ot B} -owonk pmethasycarbansimpiy R heutobadsripoblorin-13'-(2-

[ Sotinpotfaiind B Tnide é%%%%&@;@prowmwﬁ”d Teompound

sqynteger from1l to 10, preferably 2 to 6; and mis an
—TInteger froml to 6, preferably 1 to 3. 25 56. A

bactReslladih o 6 bpkgk 15-fRkoAgichitRrgta el Khddebs @Bt EBin-13! -(2-
sel ected fromthe
N-(2’-pyridyl)aminoethyl)amide-17°-(2,3- ~-dihydroxypropyl)amide (compound 57)
Palladium 3 -oxo-15-methoxycarbonylmethyl-Rhodobactenochlorm—13 -([2-
bis(2-aminoethyl)amine]ethyl)amide-17°-(2,3-dihydroxypropyl)amide (compound
59)
Palladium 3'-0xo0-15 -methoxycarbonylmethyl-Rhodobacteriochlorin-13'-(3-
aminopropyl)amide-17°-(2,3-dihydroxypropyl)amide (compound 60)
Palladium 3'-o0xo- 15-methoxycarbonylmethyl-Rhodobacteriochlorin-13"-(4-
aminobutyl)amide-17°~(2,3-dihydroxypropyl) amide (compound 61)
Palladium 3'-0x0-15 -methoxycarbonylmethyl-Rhodobacteriochlorin-13'-(2-
N?-diethylaminoethyl)amide-17°~(2,3-dihydroxy propyl)amide (compound 62)
Palladium 3'-o0xo-1 5-methoxycarbonylmethyl-Rhodobacteriochlorin-13'-(2-
N-ethylaminoethyl)amide-17°-(2,3-dihydroxy propyl)amide (compound 63)
Palladium 3'-oxo-15-methoxycarb onylmethyl-Rhodobacteriochlorin-13'-(3-
N-methylaminopropyl)amide-173-(2,3-d1'hydroxypropy1)amide (compound 64)
Palladium 3'-oxo- 15-methoxycarbonylmethyl-Rhodobacteriochlorin-13-(3-
N-(2’-pyridyl)aminopropyl)amide-17°~(2,3-dihydroxypropyl)amide (compound 71)
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conmpounds herei n desi gnated conpounds 46, 47, 49,

51-54, 56, 58, 73 and 74: Pall adi um
W@ 10064 20515- net hoxycar bonyl net hyl - Rnodobact er i opti/nr2005/a0602

31

(2, 3-di hydr oxypropyl )am de-173- (2-tri met hyl anmoni unet h

yl )am de (conpound 46) 144 WO 2005/120573

PCT/ PAlREh0 30652 - Phimethioxiroarbonylmethyl-Rhodobacteriochlorin-13 ' 4-

31-oxo- 15- net hoxycar bonyl fret hyl - Rhodobact eri ochl orin-1
No2-pypidsDanigebwyhpmagdsl Y a3, delihydoggpeopyhamidy (Jompound 72).

am de (conpound 47) Pall adium 3

1- oxo- 15- net hoxycar bonyl net hyl - Rhnodobact eri ochl ori n-
553 1 ?S P J)an.de- -{ 2- . et hyl . .

i nde P A I IPASRAN R ol Ui T sl BFT8. Whirein R i
—NH-OKo-CH(OHYCHOHT hah R, Mat HYINFRR o%m e§d1ated Frdm-th

31 (2, 3- difmhs%r oxypr opyl )a{rri de-173- Ebg (Z?am noet hyl ) © group
coagishiog oft hyl ) ami de (compound 51) Pal | adi um 31 - oxo-

BT N R 3
ggplngg}_ﬁﬁ%@ﬁzﬂ%a&hyj@ﬁg}n%mg) (compound 52)

31- oxo- 15- net hoxycar bo gelt Y| - Rhodobact eri ochlorin-1
31,? /tMJIZn X

(@3- di Ry- ey @py+—Nam de- 173- ( 2- mor phol i no-N-et hyl ) a
m de (compound L3) Pl | adium

31- ox0- 15- met hoxycar bot¢HpedNlsl - Rhodobact eri ochl orin-1
31

(2, 3-di hydr oxypropyl ) am de- 173- ( 2- pi perazi no-N-et hyl ) a

m de (conpound L4) Pal | adi um -

31- oxo- 15- net hoxygarb | met hyl - Rhodobact eri ochl orin-1
3(iv) TZNIB(CHRyTNoxy pr Spwiiam de- 173- (2- N- (2'
-pyridyl)am noeth i de (conpound 56) Palladium- -

31- oxo- 15- net hoxycar bonyl nnmet hyl - Rhodobact eri ochl ori n-
131=

(2, 3-di hydr oxypropyl ) anggte-~{73- ([ 2- bi s(2-am noet hyl ) am

iq,?] ethyl)am de 20 (cqgmpoumpd L8) Pall adi um

31¢ oxo- 15&]1{}% h b hyl - Rhodobact eri ochl orin-1

31- (2,3- ﬁ%{é{pyl yMmi de- 173- (3-N-(2' - pyri dyl)

am nopropyl)am de (conpound 73) Palladium

3whexan 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin-1
- 25 (2,3-di hydroxypropyl)am de-17 3

-3)%45 N> 8201 NRsi dyl ) am nobut yl ) ani de ( conpound

R, R’ and R’’ each independently is H or C;-Cs 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.

56. A bacteriochlorophyll derivative according to claim 55, selected from the

Palladium  3'-oxo-15-methoxycarb onylmethyl-Rhodobacteriochlorin-13!-
(2,3-dihydroxypropyl)amide-17 3-(2-trimethylammonjumethyl)amide (compound
46)
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74). 57. A bacteriochlorophyll derivative according to

claim32, wherein: Mis 2H or Pd; 30 R2 is -ORg
wob@sa2is7Rg i s Cl- C6 al kyl, preferably nethyl ; PCLARND00602

2005/ 120573 PCT/1L2005/ 000602 R4 is -COCH3; R6 is

-NH- CH2-CH2-NRR ; and Rl is selected fromthe group

consisting of - NH(CH2)ri OH, 5 - NH CH(COH)-CH3;

NH- (EaiPadiiig- ( C'ﬁ)oon’S-n@étﬂoxyca%dx?ﬂﬁﬁé'ﬂﬁmml%ddﬁ&%fe%io@hﬁrm—131-
and R each independently is H nethyl “or ethyl; and

(2B-dehyalroxygopghamiie- K bEbaminaathyl) mapty (¢ompoindtd7y e
according to claim57, selected from the conpounds

her P #lagaamgn at%t?@&%&?ﬁb@xwwylﬁlﬁﬂlﬁfﬁhmhaatﬁﬁ_@ﬁiﬂor in-13'-

B P RS ot 1
h . 1 . .

1 S oy o hnsao My - Rhodobaptsroghlprin-13'

(23BLd{IRrdrdidrpdopyl) mided %glé;(ﬂl-érﬁﬁio@ﬁrﬁy 3rdifo eyt tiide (compound

propyl )am de (conpound Pal | adi um
5131- oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin-1

o o e TSmO Al et R ariochlorin-13-
(2%;1%{33@@;&6&9&%?&! Py LY ARG SLh 9B RnPAd Rt 1 amide
(cbﬁp@hﬁ@tMI am noet hyl ) am de-173- ((R) - 2- hydr oxypr opyl ) a

m de (compound L8) Pall adi um
31- Batladfimet hkypxar BemedthetyioatboRybaotint Rirddobhterioohlbrin-13 -

(s demarany eidsy | T 2@ merairaling:YyrethyBgmids qoropginyh 53)

T O AR 35 oo ommeab ol 13-
O e ony ysmides 17 S besrzing Do Romids (evmprnd 4

0) etfhflajlamn de  35-okoormmettbxFRxrbonylmethyl-Rhodobacteriochlorin-13!-
(2,3-dihydroxypropyl)amide-17°-(2-N-(2’-pyridyl)aminoethyl)amide (compound
56)

“Palladium ~ - 3'-o0x0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13 =
(2,3-dihydroxypropyl)amide-17> -([2-bis(2-aminoethyl)amino]ethyl)amide
(compound 58)

Palladium  3'-oxo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13'-
(2,3-dihydroxypropyl)amide-17°-(3-N-(2’-pyridyl) aminopropyl)amide (compound
73)

Palladium  3'-oxo0-15-methoxycarbonylmethyl-Rhodobacteriochlorin-13'-
(2,3-dihydroxypropyl)amide-17°-(4-N-(2’-pyridyl) aminobutyl)amide (compound
74).

57. A bacteriochlorophyll derivative according to claim 32, wherein:
M is 2H or Pd;
R’; is “ORg wherein Ry is C;-Cs alkyl, preferably methyl;
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Pal | adi um
31- oxo- 15- net hoxycar bonyl net hyl - Rnodobact eri ochl orin-1

W@ 1006220502~ di net hyl am noet hyl ) am de- 173- ( gl ycoBg1T/JL2005/000602

59.
wherein M is Pd, R’; is “ORg wherein Rg is C;-Cs alkyl, preferably methyl, R, is -

am de (conpound L5). 59. A bacteriochl orophyll
derivative of formula Il according to claim32, 30
wherein Mis Pd, R2 is -OR8 wherein RB is C -C6

al kyRy ipv@Oetnbly nethyl, R4 is - 146 WD 2005/ 120573
PCT/ 1 L2005/ 000602 COCH3, and Rl and/or R6 are NROR 9,
wher Bi ts RYH-6€Ha-GHo-NRB jjandC1 - C25 hydr ocar byl ,

pre abl kyl , rmre erably Cl1-Cl o or
oBudh i ecmd%‘?fé‘td‘? G BRPsistReAT i no or

guanl di ni Ufeeel Hg) 0. A bacteri ochI or ophyl |
derlvatlve accordi’ng to claimb59, wherein RL and R6

are a groum}q).f {@H?.Q_‘prﬂﬂa NH (CH2) ri C(=NH)-NH2 or
NH- ( CH2) " C( =NH) - R)3 X, wherein Ris Cl-C6 al kyl,
nore pr efeMH)-I(QTHQD;ENW(CH@)n+@Haandnt eger from1l to
10, prefergébﬁ or 6, and Ais an anion. 10 61. A
bact eri ochl Immaer. vati ve according to claimé6O,

1%}1&%% ﬁ? E%nteachm rp%lnﬁeﬁjt at eﬂ..yﬁ ol egﬁlrids 14 and

3in@*®isl®ypet hoxycar bonyl et hyl - Rhodobact eriochlorin
131, 173- di (2-guani di noet hyl )am de (conpound 14

Pal | adi um

31- oxo- 15- et hoxycar bonyl net hyl - Rhodobact eri ochl orin

138, 173- Adagterchiaraphyly dguzafivs acaomdingyto)daimié7, selected from
( &%@53@1@3&% dgiapated cormrands Snibed K81 o H or
P ifdin” SER AN SR chbebiRndladgbRERHRRNN-13'-2-
e ) o oxg MR PYinpound 69
Ci1- (wlhldiqm 3! ebsits- mﬂ:tlﬁncybyrlmnyhhémyl%o@bbmerﬁ&ﬂoﬂn-m -(2-
5o i T BT s o s
c&%ﬂ%hﬁ Anorery w”ﬁsoqﬁaﬁ%%&ﬁﬁ iy ¥oshitariocilorin- 13'-2-
Eﬁ?{‘?ﬁl?? R R D Eoy PR Dt Gompgund 67
r eprRadladived byomas meﬂwxsvcmhgnﬂétﬁw mm@ymeﬁécm&ﬂﬁ-m -(2-
N2-dimethylaminoethyl)amide-17> -((R)-2-hydroxypropyl)amide (compound 68)
Palladium 3'-oxo- 15-methoxycarbonylmethyl-Rhodobacteriochlorin-13"-(2-
N2-dimethy1aminoethy1)amide-173-((S)-2-hydroxypropyl)amide (compound 69)
Palladium 3'-oxo-1 5-methoxycarbonylmethyl-Rhodobacteriochlorin-13"'-(2-
N’-dimethylaminoethyl)amide-17°-(2-(2-hydroxyethylamino)ethyl)amide
(compound 70)
Palladium 3'-oxo0-15 -methoxycarbonylmethyl-Rhodobacteriochlorin-13-(2-
Nz-dimethylaminoethyl)amide-173-(g1ycosyl) amide (compound 75).

A Dbacteriochlorophyll derivative of formula II according to claim 32,
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31- oxo- 15- net hoxycar bon. yl net hyl - Rhodobact eri ochl ori n-

WA w51 25782- di met hyl sul f oni unet hyl ) am de ci t r aPE€T/Hz2005/000602
(conmpound 15). 65. A bacteriochlorophyll derivative of
formula Il according to claim32, wherein Mis H or
Pd, R2is -OR8 wherein R8 is Cl1-C6 al kyl, preferably

CO€thylandRR, and/er -KOGHS, MNRR R valmzttor Rg6isate andRBR, 9s C;-Css
wherein RO is Hand R 9 is Cl-C25 hydrocar byl

hyéf@raébsdbugre@rabizs Catlyl allgybr angreepestambly cei€i0 o Ci-Co alkyl,

subiselodan hisnapdthy OosioriiphmBPUEn, or ophy 1

derivative according to clai m 65, wherein Rl and R6
10 are a group of the formula NH(CH2),,-P(R)2, nore

60pr efe lbabﬁehochl&b}lﬁ@ilﬁﬂétlvaﬂeck&(ﬁdu%{_eohﬁaﬁﬁ@ rWhatﬁRR$ and Rg

X, nore preferab )ri P+ wherein

ar¢ groupntoégthc fqrnmlal —ﬂ\H{ﬂ(@Hq),[-éﬁ(ﬁNéﬁHy}ﬁ 013 —NHQCI‘EMC(—NH)
Nﬁ%& AnXY unlt&e)[%ﬁ IQ;—E% aﬂjﬁylgrﬁlggrggrg%s Y,t Q&tl{'y ' I1s an integer from 1

to %Céleegérgﬁmfrsopﬂgl %&jﬁris Snaccor ding to claim®66,

sel erern |gnated conmpounds 17 and

31 0xo0- 15- net hoxycar bonyl net hyl - Rnodobact eri ochl orin-1
6131, W dadtefDcRRrophytttdeyivatios poomidime td ydidiamoede selected from the

hegﬁlégl tggégvs%%ommgb;c%ﬁ ochlorin- 131, 17
20 .
i P R AR SR .17
M H Pd, R 2
' sg%%h\/\h{g&e)fdﬁngé I'S %&"&ﬂgﬂka " prle?er aglry met hyl ,

R4 Pafladi@aBB.oxanLb-Rk carboRglaety MRS dbavkeibehlorinol 3, 17°-

is Hand R9 is C-C25 h drocarbyl preferably
dl(@iﬁmahalgtlﬁmdmmmth]éithQW Cl- G6 al kyl,

substituted by an arsino or arsonium group. 69. A

bact eri ochl orophyl | derivative accor ding to claim 68,

62%62%?5&@5%@11}’?0 ?lgﬁafrgé ééf% ﬁﬂﬂﬁ Flrcggg;&d% to claim 32,

witeéiat)id H of PNHR( ('J El{g@f Flefithbly methyl, R,
NH- ( CH2) " As+( 148 V\D 2005/ 12 57
1s PCOCH R 04t (R}Oﬁﬁﬂor \Rgeam ANRIRS,, awheéreire dor isf Hoamd R’g is C;-Cys

10, preferably 2, 3 or and A" is a counteranion,

hydeqsaghsdntprafesgblyh er@seaﬂﬁyaem@ﬁapmfetabbpo@‘n&o 1@, C;-Cs alkyl,
substituted by a sulfonium group.

63. A bacteriochlorophyll derivative according to claim 62, wherein R; and Rg
are 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" is an

anion.

64. A bacteriochlorophyll derivative according to claim 63, represented by the

herein designated compound 15:
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70. A bacteriochl orophyl!l derivative according to
claim69, represented by the herein designated

w@orososds 19: 5 PCT/IL2005/000602
31- Oxo- 15- net hoxycar bonyl net hyl - Rhodobact eri ochl orin-1
31,173-di (2-As3- trinmethyl arsoni unet hyl ) am de
dicitrate salt (conmpound 19). 71. A
bac tPailadivinh 08 bpky- 115- -methoxgtarbenpiméthy Rhadbbaaegoctdorig- 13'-(2-
,to claim32, wherein Mis 2Hor Pd, R2 is -OR8

S mme&lyﬂsmmgm@ﬂlmnmdﬁwratp rsehémnpywméiﬁjzl 10 R4

657 o4 9?%%%“%"3&8“ RigTaERCel Coagar i oSS B 32,
wRAEAIRH o P Ror B Py IR EC M Belebppet. R,

is z@O(H{?a&i(ﬁRloﬁlﬁﬂ/@f QQ;héﬁ*e' —NﬂgRV@tWH@reﬁf ‘Kbrﬁ" Hgaﬁd’ R 9 is C-Cys
claim71l, wherein R4 is - C(CHS) =N (CH2)"
hydmj:aft@flarmefwabin&(@aslzatﬂml;IZmoranprefenablyarcll @q(egnrr Ci-Cs alkyl,

roml to 1 refera 3 or 6. - 73.

S“‘Eﬁi’&“@é bychp nglm pr HE‘PSM% Z5e¥dr ding to cl a| m 72,
sel ected- fromthe herein designated conpounds 20 and
21: 20

6631- (A@Bh&%ﬁbbmloh%ﬂﬂw dé@v&fﬁ}ehﬁ’d%?&hﬁol{&y Hﬁgmﬂ WIRERPRS and Ry

teriochlorin 173-di (2- am noet e (corrpoun

ar2@) gRalp adi the $drnfulai HNH (CHg)n-P(R)g, more preferably, —NH-(CHz)n
et hyl i m no) - 15- net hoxycar bonyl net hyl - Rhodobact eri o-

P(CHshbr i oF (ﬁﬂz)dm@)and\nomml preferably, coMbb(GHL 2D (CH;); A,
WHEEGif s gt REC G draablo FMEGTROM S S 6opndbd Tha Sopgteranion,

gy nethyl, R4
regrﬁgﬂﬁg&%ﬁﬁes%n or%&g\% 4\@8@1& *wherein R 9
is Hand RO and R'9 are Cl-C25 hydrocar byI
preferably Cl-C25 al kyl, nore preferably Cl-Clo or
67C1- 66ba@tlem;bbhloscupigtll dammnm/ aetordams to chenp 66 seleefed from the
char,ge WD 2005/ 120573 PCT/ | L2005/ 000602
hergin d%“&%%?&cgﬁl@ﬁpﬂ vahyd 1821 i vati ve according to

iy umlé”“ﬂl%’gfda%sﬁlaﬂfﬂﬁﬂ%@% RiPgRctE o thots 17 AP

n anton.
-Oxo 15-methoxycarbonylmethyl-Rhodobacteriochlorin-13", 17°-di(2-

Cl-C6
trimk Bl Hbs ef i gﬁ@l&m%&%@ﬁﬁ&@éeﬁpt%xﬁ

al kyI

dimethylphosphinoethyl)amide (compound 18).

68. A bacteriochlorophyll derivative of formula II according to claim 32,
wherein M 1s H or Pd, R’; is -ORg wherein Rg is C;-C alkyl, preferably methyl, R,
1s -COCHjz, and R; and/or Rg are -NRyR’y, wherein Ro is H and R’ is C;-Cas
hydrocarbyl, preferably C;-C,s alkyl, more preferably C,-Cjy or C;-Cg alkyl,

substituted by an arsino or arsonium group.

69. A bacteriochlorophyll derivative according to claim 68, wherein R; and Rg
are a group of the formula ~NH-(CH,),-As(R);, more preferably, -NH-(CH,),-
As(CHs),, or NH-(CHy),-As"(R); A", more preferably, ~NH~(CH;),-As"(CH;); A
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5 76. A bacteriochlorophyll derivative according to

claim75, wherein R4 is - C(CH3)=N-(CH2)"N(R) 3+ X, Rl
war@sRHsa¥ e - NH (CH2)ri N(Cl-C6 al kyl ) 3+A", nDPET/IL2005/000602

preferably, NH (CH2)"N(CH3)3+A-, wherein n is an

integer from1 to 10, preferably 2, 3 or 6, and X is

an anion. 10 77. A bacteriochl orophyll| derivative ]
whareie mdis @ incegek diom 160 BElprefeeablfrhm ohe, attbAciina counteranion,

desi gnat ed conpounds 22 and 23:
repBaseptad; bye theyhespinodasignatad, somporydsiEd et hoxycar bony! net

hyl - Rhodo-. cteri ochl orin . .
70,0512 acteri oG GrBR A VA 55REHHDE 8nf B (QSorfpRiggnted by the

he]%@ ?ﬁ?ﬁ@%@?ﬁ%‘%ﬁ%ﬁet hyl i m no) - 15- met hoxycar bonyl et

hyl 3! Rheslabagat@ioxgedtbonytinethyl-Rhodobacteriochlorin-13',17°-di(2-As’-

131, 173-di (2-tri net hyl amoni unet hyl ) am de (conpound
trith&hylargehiumetind Jamide chtitnatgpsalt (codmoundtli%)e accor di ng

to claim15 of the fornmula-1. 20 79. A

bact eri ochl or ophyl | derivative according to claim15

f the f . A, ' i ti .
TLcont verRG O Rrbpyll e lER oM RbE A, EERs tolblaim 32,
wheRiAM 19781 8F Pel, RDss é(l)‘R% wWherefl' R as RN aCBRSUL preferhdly methyl,

acceptable carrier. . A pharnaceutical conposition
R, 690X CBls JieN Ry, bt Ry iandfolr R omieyHNRAR 7 o avherein?B’sas H had Ry and
formula 1, Il or Il accordin one of c¢lainms_ 15

t
R"to@re@1~@n&3&r0@ﬂibyh@é@ﬂqralﬂﬁlﬁyc;o§£%s amre prateraldy Cii6e or Cy-

o B R RARL T ROSHS0EHR B, oo et

derivative of the formula Il according to any one of
claims 31 to 77, and a pharnaceutically acceptable
72car %%actéifochﬁn’@bﬁylmﬂfaﬁ@&adé@fdiﬁ%itbi olaiacthr dihegit R, is —
any one of clains 80 to 82 for 5 ot odynami c ) )
C(€Hg)=a¥ CHB2,-NALp Rar arek Butare Abthc ehpb§CHe arNHe c andimis am integer
cl ai m 83 f%r giascul ar-targeting photodynam c therapy
from/Aty 10gpretomablsphat fhbeuti cal conposi tion according to
claim83 or 84 for 10 photodynam c therapy of tunors.
86. The pharnmaceutical conposition according to claim

7385 AObaRBAbORFGIRYH derivative according to claim 72, selected from-the - - -

herein designated compounds 20 and 21:
3'-(aminoethylimino)-15-methoxycarbonylmethyl-Rhodobacteriochlorin-
13!, 17°-di(2-aminoethyl)amide (compound 20)
Palladium 3'-(aminoethylimino)-15-methoxycarbonylmethyl-Rhodobacterio-
chlorin 13',17°-di(2-aminoethyl)amide (compound 21).

74. A bacteriochlorophyll derivative of formula II according to claim 32,
wherein M is 2H or Pd, R’, is —ORg wherein Rg is C;-Cs alkyl, preferably methyl, -
R4 is ~C(CH3)=NRy, R; and/or R¢ are -NR’gR’’s, wherein R’y is H and Rg and R”’9
are C;-Cys hydrocarbyl, preferably C;-C,s alkyl, more preferably C,-C;o or C;-Cs
alkyl, substituted by at least one positively charged group.
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t herapy of malignant tunors, including primry and
nmetastatic tunors. 15 87. The pharnmaceuti cal

W@ 095020573 on according to claim86 for phot odyPEriI005/000602
t herapy of nel anona, prostate, brain, head, neck,
colon, ovarian, breast, chest wall tunors arising
frombreast- -cancer, skin, lung, esophagus and

73| adge 'ba@t%ﬁ%@h}%r@ﬂ%lll Odéiﬁfau%f HRERARRN ot kkim umor Sherein said
20 88. The pharnaceutical conposition according t

pasitavaly 8£ﬁafgzad pivapad yamaamenortitner epd godupbef ltlmwfqmtmdhaﬁ‘é (RR’R”?)
hypertro .. 89. The pharmaceutical caonposition
aaﬁbﬁramnﬁ %o adaRm g wefegably dhesang brets kyl, preferably methyl,
%ﬁédlovascular di seases i ncl udi ng vessel occlusion and

n coronary 25 artery diseases, intinal

hyperpl asia, restenosis, and atherosclerotic plaques.
90. The pharnmaceutical conposition according to claim

7639 f@rbm@v@lﬂomhsﬂl dél@d&tﬁﬁengcdcﬁ? disige®d dlfied e30SkBerein Ry is —
fol | owi ng coronary i ogr 51 WO 2005/ 120573

CEH)PRe 00800602 94, Rhed Jhasivadst (G0, 06iG08: slkghs A, more

r.din ar, .treat nent of dernatol qgi cal
prgfegél%\lgesq\]}té[ @ﬂé@&(ﬁiﬁa CondVRSIEHS 15 J8 hal sITHeERE el to 10,
; | %“1 te's foot, warts, actinic
er al%lg??g op%s%ﬁggggsc’w ne stains. 5 92 The
phar maceuti cal conposition according to claim83 or 84
for treatment of ophtham c diseases, disorders and
7Tcond thastesicchbiropkylt atenbativaratcottingitdatlaim 76, selected from the

neovascul arj zati on and age-rel ated macul ar
hegaigslssieantedrompaynds 22 anﬂﬁphar maceuti cal conposition

oo oM e STt R s hAORSt EbansibagfiyRRSdo-
1
bah?é*tdé?f"éﬁﬁin%Sb??%é%?ﬁég*ﬂ@ﬁﬁ%ﬁ%?%%??@ {{impound 22)

c omPadliatlivan 3g>t(mtdeﬁhg'let1ﬂm©hﬁnﬁétﬁ§fhﬁﬁﬁo) 5 Atnéth@xﬂdrbd)lﬁgmethyl-

of cells or infectious agents conprising bacteria and
dobeeteripphlgrini Q' 0 ol (2-pimadiylammenipoet ?wl)armdcn &tdngpound 23).

of said product. - --96.- - The pharnaceutical -

conposition - according- to -- claim95- wherein -said

78, R AL oy L e Bt

adm nistering to an individual in need a
bact eri ochl orophyl | derivative according to any one
7%f A hactsriachloraiiylladwativative according to claim 15 of the formula II1.

80. A pharmaceutical composition comprising a bacteriochlorophyll derivative

according to any one of claims 1 to 79, and a pharmaceutically acceptable carrier.

81. A pharmaceutical composition comprising a bacteriochlorophyll derivative
of the formula I, II or II according to any one of claims 15 to 30, and a

pharmaceutically acceptable carrier.
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(b) irradiating the |ocal of the tunmor. 25 98. A
nmet hod according to claim97 which conprises
wa@adiwsnesreri ng a bacteriochl orophyl | deri vat i RET/Of2003180602
formula I, Il or Ill according to any one of clains
15 to 30. 152 WO 2005/ 120573 PCT/1L2005/ 000602 99. A
nmet hod according to claim97 which conprises
82dm Al phahidtgucal baghpoditehcongainmhg adbidt&’ﬁbémmdifhyllh@erivaﬁve
formula Il according to any one of clainms 31 to 77. 5
ofi the. foammibe Boakcacdivgdioranyt one bichim® Ihty &7 namhiagpharmaceutically
i ndj 'idual. in need suffers from nelanoma, prostate,
a%ﬁﬁ?ﬂ%,ﬁ%ﬁl&?- neck, colon, ovarian, breast, chest wall
tunors arising from breast cancer, skin, |ung,

sop L Y; 0 r .
SFor i nRbeti G P RNk, fodligRBitor it bne of claims 80 to 82 for
plviedpshnmi@rtheraper apy of age-rel ated macul ar
degeneration Wwhich conprises: (a) administering to an
i ndi vidual in need a bacteriochlorophyll derivative
84 ¢ c o cihgmacettingl seepwisittdraaemrdingoto7daimis {dr) vqsoplar-targeting
i rradi ating the &2@3 of the macul ar degeneration. 15
phfedynamic {Heragy ( rding to claim101 which conprises
adm nistering a bacteriochlorophyll derivative of the
formula I, Il or Ill according to any one of
8! ai MhelShhem Q1 1 o1 5194 0 g&l afm
01 Wy o mamatuddl  ompdd ol aCesaff Of ! Adinh © 851 T4 for
phwdiedyarantic thempplofitlimdes. i vati ve of the formula I
according to any one of clains 31 to 77. 104. A
nmet hod for preventing or reducing in-stent restenosis

S ur b irpane ) RaPuisutth é?cq?ﬁgw%gg LYHSs for photodsmanic
thiAgs bl pheRENP RGN E R AY Aid BELUACHIRI. O

of clains 1 to 79, followed by local irradiation. 153

WO 2005/ 120573 PCT/ 1 L2005/ 000602
87.  The pharmaceutical composition according to claim 86 for photodynamic

therapy of melanoma, prostate, brain, head, neck, colon, ovarian, breast, chest wall

" tumors arising from’ breast cancer, skin, lung, esophagus and bladder cancers and =

other hormone-sensitive tumors.

88.  The pharmaceutical composition according to claim 85 for photodynamic

therapy of benign prostate hypertrophy.
89.  The pharmaceutical composition according to claim 83 or 84 for treatment of
cardiovascular diseases including vessel occlusion and thrombosis in coronary

artery diseases, intimal hyperplasia, restenosis, and atherosclerotic plaques.

90.  The pharmaceutical composition according to claim 89 for preventing or

reducing in-stent restenosis following coronary angiography.
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105. The nethod according to claim 104 which conprises
adm nistering a bacteriochl orophyll derivative of the
wo orosk@73, |1 or 111 according to any one of PCI/HI20€5/000602
15 to 30. 5 106. The nmethod according to claim 104
whi ch conprises adm nistering a bacteriochlorophyl |
derivative of the formula Il according to any one of
91cl aiThe phatmacenficall @@mphasitetnhadedrding teatlammt830ffor treatment of
at heroscl erosis conprising adm njstering to an 10 )
depmaiolpeigal GsearseKIPFdeTs dugi vendiiguntsugh as acne, acne scarring,

bhact.eri.ochl oxophyl | der.ivative accogdi .to_ any one
pogfiasiF s 1Bt Abarts GeHBIERPrB(Ps o ald PPRAIERTAR, *t hus
causi ng destruction of atheromatous plaque in a
di seased bl ood vessel. 108. The nethod according to
cl aim 107 which conprises admnistering a 15
92bac tre mlenimacewivdl oogositan aceonding be ciaimn88 ar 84 fod treatment of
I11 according to any one of clains 15 to 30. - -- -- _
ophtimmicTHiseagash odis dndy copdgiaismsualp 7asmsiogheal and choroidal
conprises .admnisterjing,- a -, bacterio phyl |
nefgicplaTRHOB Andgerislat mafplar degtifraton AMB one of
claims 31 to 20 77. 110. A nethod for tunor diagnosis
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any one of claims 1 to 79; 25 (b) irradiating the
subj ect by standard procedures; and (c) neasuring the
94¢ | uofbe phageacsutichl cemppsitivacacepeding tardaia B3afdri lgHing cells or
. fluorescence indicates tunor,sites. 154 WO
infsEHSHS S PERTFERIUSIBOOBEL VIR, | n a ot hod f or
phot odynami ¢ t herapy using a photo sensitizer, the
I mprovenent wherein said photosensitizer is a
95bactené phatneicRBHYAll cod@pdsy@dn Yecordeodiifign DR 8P PR killing of
of claine 1 to 79. 5 112. In a method for photodynamn c
cellherapfectioopragenty ¢amptising Watteriavard eiirusesiinl a biological product
pho osensjtizer,és a b acterio chlorophyll derivative
upgh ilwainatiom afsaid pyqdugt. |11 according to any one of
claims 15 to 30. 113. In a nethod for photodynam c
t herapy according to claim 111, wherein said

=796 The pharmaceutical - composition - according: to - claim 95 wherein -said

biological product is blood.

97. A method for tumor photodynamic therapy which comprises:
(a) administering to an individual in need a bacteriochlorophyll derivative
according to any one of claims 1 to 79; and

(b) irradiating the local of the tumor.
98. A method according to claim 97 which comprises administering a

bacteriochlorophyll derivative of the formula I, II or III according to any one of

claims 15 to 30.
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10 photosensitizer is a bacteriochl orophyll derivative
of the fornmula Il according to any one of clains 31
WO 0008/712051314. I n a nethod for diagnosis of tunoPGT/U008Y00602
a photo sensitizer, the inprovenent wherein said
photo sensitizer is a bacteriochlorophyll derivative
15 according to any one of clains 1 to 79. 115. In an
99.n VAt rmetietihadcémlingi fol iclgnof 92 emisclor compesds cmhninistermg a
agents conprising  bacteria - and viruses, using
bagivstosblanspRyl) derivative of priovewkrl aceRTan fe-amsepar of claims 31 to
77photosen3|t|zer is a bacterio chlorophyll derivative
according to any one of claims 1 20 to 79. 155

100. A method according to claim 99 wherein said individual in need suffers 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.

101. A method for photodynamic therapy of age-related macular degeneration
which comprises:
(a) administering to an individual in need a bacteriochlorophyll
derivative according to any one of claims 1 to 79; and

(b) (b) irradiating the local of the macular degeneration.

102. The method according to claim 101 which comprises administering a

bacteriochlorophyll derivative of the formula 1, II or III according to any one of

-claims-15-to 30.

103. The method according to claim 101 which comprises administering a
bacteriochlorophyll derivative of the formula I according to any one of claims 31 to
77.

104. A method for preventing or reducing in-stent restenosis comprising
administering to an individual suffering from a cardiovascular disease that
underwent coronary angiography an effective amount of a bacteriochlorophyll

derivative according to any one of claims 1 to 79, followed by local irradiation.

153



10

15

20

25

WO 2005/120573 PCT/IL2005/000602

105. The method according to claim 104 which comprises administering a
bacteriochlorophyll derivative of the formula I, IT or III according to any one of

claims 15 to 30.

106. The method according to claim 104 which comprises administering a
bacteriochlorophyll derivative of the formula II according to any one of claims 31 to

77.

107. A method for treatment of atherosclerosis comprising administering to an
individual in need an effective amount of a bacteriochlorophyll derivative according
to any one of claims 1 to 79, followed by local irradiation, thus causing destruction

of atheromatous plaque in a diseased blood vessel.

108. The method according to claim 107 which comprises administering a
bacteriochlorophyll derivative of the formula I, II or IIT according to any one of

claims 15 to 30.

-109. The method according to claim -107 which comprises administering-a -~

bacteriochlorophyll derivative of the formula IT according to any one of claims 31 to

77.

110. A method for tumor diagnosis which comprises:
(a) administering to a subject susﬁected of having a tumor, a compound
according to any one of claims 1 to 79;
(b) irradiating the subject by standard procedures; and
(c) measuring the fluorescence of the suspected area,

wherein a higher fluorescence indicates tumor sites.
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111. In a method for photodynamic therapy using a photosensitizer, the
improvement wherein said photosensitizer is a bacteriochlorophyll derivative

according to any one of claims 1 to 79.

112. In a method for photodynamic therapy according to claim 111, wherein said
photosensitizer is a bacteriochlorophyll derivative of the formula I, II or III

according to any one of claims 15 to 30.

113. In a method for photodynamic therapy according to claim 111, wherein said
photosensitizer is a bacteriochlorophyll derivative of the formula II according to any

one of claims 31 to 77.
114, In a method for diagnosis of tumors using a photosensitizer, the

improvement wherein said photosensitizer is a bacteriochlorophyll derivative

according to any one of claims 1 to 79.

115. In an in vitro method for killing of cells or infectious agents comprising

‘bactéria ‘and viruses, using a photosensitizer, the ‘improvement wherein- said- -

photosensitizer is a bacteriochlorophyll derivative according to any one of claims 1

to 79.
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