2 , - DI HYDROPORPHI NE DERI VATI VES, PROCESSES FOR THEI R
PREPARATI ON, AND PHARMA CEUTI CAL COWVPOSI Tl ONS
WGOCNEBABMING THEM Techni cal field The present i RCEMB200£051998
relates to conpounds of forhula 3 or salts thereof,
processes for the preparation of conpounds of fornmula
3 or salts thereof, pharmaceutical conpositions
2, 3-OFHPPHOPPRGIINE NPFRIWEEI VEE , fRROARASES 3FQr THEIR SREFMEATLN, AND PHARMA-
CEURTRAL UHMPOFITE O GANESINGNG fIHEWUl a 3 or salts thereof as
phot o therapeutic or photodi agnostic agents, and
Treehhivds fiefd t r eat ment usi ng conpounds of fornmula 3 or
salts thereof. Background art Photodynam c therapy
(PDT) is a known treatnment that uses |ight to destroy,

5 Thehr&¥aiialéntichaRRess tbicsMPbunds)dfabiiln 8 alts thBRbBRP¥ocesses
(CLT) is a formof photodynanic therapy. |In bo
€

h
fomige paspiztioa firempsyndhef foynpk drarsaky Olfﬁéxaatmeeugcal

cQBQBQﬁSﬁ'sSMxﬁﬁx%ng' éon?éim'nﬁé ot fSrRfd1al PofsaRRHLHYE, the use of
generally orally or intravenously. The photosensitizer

cempperdssofferraelaidiasisglty theteaherphatpthstapentinior pitpspdiagnostic
agéﬁ?ﬂ $66 nldthddsBH eapﬁéﬁ Hm .Q:Sxtn:pg?‘ltn(ﬁdof f%ﬁlnﬁ@%' Qa1 thereof.

i ghly energized, fTree raficat formo oxygen known as
70 singlet oxygen. Singlet oxygen destroys cancer cells

r [nside out, while |eaving normal tissues
]#ggggﬁeﬁdhgffected. The adm ni stered photosensitizer

can be exposed to |light and activated internally using

i bre-optigc cat r.s Qr endosco i.nser.t into th
g oot A Pl S RGP St oA A ecechel o et For
ekdiifflelf caBEer@ishd. Ny tblymiddstght kh@hly @LT)iigh&51m of photodynamic

mavelﬁn ths, which allows a greater. depth of
5 thestRdt rRMOSH PPATGYRARIC BRFIIPY A< AHBING SADGERHST ti zer s
phateeed¥RizeF ishidaiisekesd tofaQfatieX@ Rl eallyl 38y dPBMtrBRnously. The
gifficult to prepare and purify, or they may only.
PhetossRsitzer clesti sylertireli ingapeer tistie aadawptbexnrsrdiodight,
bB@redtacibhidd, 38t dll Bighpa8rgR/eal R&ENaichl BEHh S RAPRE 198wn
a mxture of alkall nmetal salts, chlorine-e6, )
a3 tinglek peen Sinaleporigan demroys canggs eqlls ifrom thedpsidejout, while

20  leaving normal tissues largely unaffected. The administered photosensitizer can be
exposed to light and activated internally using fibre-optic catheters or endoscopes
inserted into the body to bring the light directly to the seat of the tumour or
externally using light of higher wavelengths, which allows a greater depth of

penetration into the body.

25

Most known photosensitizers have mayor drawbacks, for example, they may be
difficult to prepare and purify, or they may only accutnulate slowly in tumours. For
example, Russian patent RU-2183956 discloses photosensitizers based on a mixture
of alkali metal salts, chlorine-e6, purpurine-5 and purputine-18, which is obtained
30 by extracting Spirulina biomass. However, the photosensitizers disclosed in RU-
2183956 have a low selectivity for tumour tissues, a high toxicity to normal organs

and tissues, and a low therapeutic photoactivity in tumour cells. Motreover, they are
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by extracting Spirulina biomss. However, the
phot osensitizers disclosed in RU- 2 83956 have a | ow

weebwsmssnity for tunour tissues, a high toxici PgTAB2004/051998

normal organs and tissues, and a | ow therapeutic
photoactivity in tunmour cells. Mreover, they are2
chem cal ly and photochem cally unstable, but are only

chemighly #ret Pl sheadcatly o}natplelaﬂw are oRly SloPimmetabslispdend] ¢
Aedrdd 8861 Q0630 9R] ect of the present invention to

provi de 5hotosen3|t|zers with certain desired

physi cal, chem cal, photophysical and bi ol ogi ca

fls eerre;'ore a? 0 %%h%ﬂgg g;:g%}ltalg‘léegl%bv{)%%Jl@ér’]ljl%oque%snlzers with
cbitsin ulesuercqmydmdl daanacut,@lfoltcip'hynioﬂrmki bholeguﬂ prepaties, such as
1lclea ance ¥r0n1tunnur ti ssue, 9 g nam c .
SR SURCEYY 1S RPPRIIHES PHTRES Bh BT HERIE Bippous hRpe
818 Qle@in€éd Frbnd MWRIATIEssAE) ST cleddBttSfromAiMPNEishy, gk

hem cal stabjility of nedicinpal forns durlnp st or age,

PhRtPdEBARIcHCUTTe I2TF HOAEHFY 4R dONEF PRPICIETSHIIES °i“’n‘EYl‘j%tP?“i°‘éY
tSWAAL hbiRA. usmehbm%&mf Sn®EhdntiBal REBARN b @¥RHAl Rms
have i nvesti gated the compound of fornula 1,

dgripg F19536F- EGP ‘E”éﬁf’ﬁb")@?ﬁét’m pd pusgfiqesay of [ndustrial quantities.
3-ethyl -2, 3-di hydro-3,7, 12, 17-

t et ramet hyl - 21H, 23H- por phi ne- 2- propanoi ¢ aci d, which
Tihs inyentork w6 we presephipvertiomhivis investigatest theecoapound ¢f formula

kMBB ntopagg?gﬁﬁﬁbgggggﬁﬁ%ﬁéve PgﬁEhgve fdrt%

teimtbxién PBZ%iﬂ{poqﬂsncf bprdmeowraep?awmhon aled kdewnwaat i ves

S chlorlne eb l e
e e e i A
conpl exes wi thout residual toxic reagents.3 Sunmary of
the invention A fir aspect of thg present invention
is a conpound of fprmifa 3 R7 R8 RS

The inventors of the present invention have further developed a process for the
preparation of derivatives and metal complexes of chlotine-e6, which is simple and
effective, and provides the detivatives and metal complexes without residual toxic

reagents.
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R or a salt thereof, wherein Mis a netal atomin the
M11) oxidation state, a netal halide or a netal

woxid@33mmbere the netal is Ca, Ti, V, Nb, Cr, ROT/IBAv)4/051998
Tc, Ru, Co, Rh, N, Pd, Pt,3Ag, Au, Zn, Cd, Hg, A,
G, In, Ge, Pb or alanthanide, or Mis SiIR where Ris
a C-C saturated or unsaturated al kyl group, each Ri,
Smpmmafg of thae iwenting R7, R3, R9, R10, R', R12, R13 and
R14 is independently hydrogen, (CH )~CHO (CHa) -COR15
or a C-C saturated or unsaturated al kyl group

Aofxtst gapedtof theipesentunenhtinn ise orepemdwfrferoila 304 and - NH
, s 0, 1, 2 or 3, ar_}d each8 R15 |§ i ndependent |y
hydrogen, lithium ¥sodi un} pot a$si um magnesi um
calcium a C-C satyrated or ungat urated al kyl group
optional |y subgti / i £ of -OH and -NH

The net al
A hI oride, brom de,
the\\eof,./ Preerably Ms Zn, Cd,

iodide or a m xturg
Ca, M, Au or g8e—Mbre pruf erabl ‘
t he conpound is i nyobi Iy‘zed\on a/protein,
pol ypepti de, a pol yre -vay ed char co?al A second
aspect of theﬁgré S gompound of
formula 3 R7 g‘of, wherein Mis
a metal atomiR’ th ™M I1) joxidation state, a metal
hal i de, a netal gXi &N Wi th two axi al
substituents,

ot a salt thereof,
whetein

M is a metal atom in the M(II) oxidation state, a metal halide or 2 metal
oxide, where the metal is Ca, Ti, V, Nb, Ct, Mo, Mn, Tc¢, Ru, Co, Rh, Nj, Pd, Pt, Ag,
Au, Zn, Cd, Hg, Al, Ga, In, Ge, Pb ot a lanthanide, or M is SiR, where R is a C,-C,
saturated or unsaturated alkyl group,

each R, R% R, R, R®, R, R7, R%, R’, R, R, R®, R” and R™ is
independently hydrogen, (CH,),-CHO, (CH,),-CO,R"® or a C,-C; saturated or
unsaturated alkyl group optionally substituted with one or more of -OH and -NH,,

nis0,1,2 or 3, and

each R" is independently hydrogen, lithium, sodium, potassium, magnesium,
calcium, a C,-C, saturated or unsaturated alkyl group optionally substituted with one

ot more of -OH and -NH,, or a naturally occurting amino acid.

The metal halide may be a metal fluoride, chloride, bromide, iodide or a mixture
thereof. Preferably M is Zn, Cd, Ca, Mn, Au or Co. Motre preferably M is Zn.

Preferably the compound is immobilized on a protein, a polypeptide, a polymer or

activated charcoal.
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each Rl, R2, R3, R4, R5, R6, R7 R8, R9, R10, R', R12,
R13 and R i s independently hydrogen, (CH "-CHO (CHa)
wWOCWsRE31al a C -C saturated or unsaturated al kKpCTEBMOP051998
optionally substituted with4one or nore of -CH and -NH
, S0, 1, 2 or 3, each R15 is independently hydrogen,
[ithium sodium potassium magnesium calcium a C -C
A sadandatspett of thinpabsant atvedtion lsyl cogrppmpd o foronsd By
substituted with one or nore of -CH and -NH, or a
natural ly occurring7am nogé&aci d, gand wherein the
conpound i s i nmobi |\ ptein, a pol ypeptide, a
pol ymer or activat eghcha ~he netal halide nmay be
a netal fluorirde Ri%0di de or a
m xture thereof. R , Ca, Ti,V, Nb, Cr,
Mo, Mh, Tc, Fe, 0 d Pt Cu Ag, Au,
Zn, Cd, Hg, 11I ant hani de or
SiR where R i uﬁsat urated al kyl
group. More prefery Ti, V, 3\b, C, M,
WMh, Tc, Fe, Ru, G , Cu, Ag, Au, Zn,
Cd, Hg, A, Ga¢ 2a~R4¥nt hani de. Even
more preferabl y: , Mh, Au or Co. Even
nore preferably n. 5 The co pound of the first
aspect of the prBs@&ht i nvRfiti onRi’s preferably
i nmobi lized on a protein, a pol ypeptide, a ¢cispiehetsef,
wheteivat ed charcoal . The conpound of the second aspect
OF 08 RIS SN0 I AL APH) bAaldBIORLiL! £86ksPHufe Y LG Bride
a pol'ypép a po y or activate arcoal .
oﬂ\ﬂ}ﬂliccﬁﬂ@ithrtarbla)dai hﬂastimpmund is immobilized in m)norrer

form Pref I4Q 9 ar ym hyna ,.,albmn

( SHA “g 3 K lﬁf}}ﬁpg ttﬁmligqn %BgA)ﬂ ng?é ‘g?‘efer;m y
lﬁﬂsﬁﬁfﬁe*;t’vm?s%‘t‘?ﬁ?m T s iel e pistiyy
RO SHE BTOuB Py St BB e R 5] S e

IS pglly(yunyglopwrol | done (PVP) For the purposes of

this inveption, a ound of the present.
i nvemqh(}ﬁpls mdependently hydrogen %thlum sodum, potass?un?, magnesium,

=

(5]

calcium, a C,-C, saturated or unsaturated alkyl group optionally substituted with one
or more of -OH and -NH,, or a naturally occutring amino acid, and
wherein the compound is immobilized on a protein, a polypeptide, a polymer

or activated charcoal.

The metal halide may be a metal fluoride, chloride, bromide, iodide or a mixture
thereof. Preferably M is Mg, Ca, Ti, V, Nb, Ct, Mo, Mn, Tc, Fe, Ru, Co, Rh, Ni,
Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, Al, Ga, In, Ge, Sn, Pb, a lanthanide or SiR, where
R is a C,-C; satutrated or unsaturated alkyl group. More preferably M is Mg, Ca, T},
V, Nb, Cr, Mo, Mn, Tc, Fe, Ru, Co, Rh, Nj, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, Al, Ga,
In, Ge, Sn, Pb or a lanthanide. Even more preferably M is Zn, Cu, Cd, Ca, Mn, Au

or Co. Even more preferably M is Zn.
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Is formed between a carboxylic acid functionality of a
conpound of the present invention and a suitable

woabismasiibui t abl e cations include, but are not PCTmB10e¢051998
to lithium sodium potassi®&m magnesium cal cium and
amoni um Preferably the salt is a pharmaceutically
acceptable salt. The salt may be a nono-, di-_ or

The terspbtnd f diedirsttsspect R theaireseps ingentinols pagferably immobilized
di-lithiu i L4

BRIt s PR & PEFERE DL il FRURER T T calgeh 51 the

sétond Qﬁtlddﬁbﬁﬁ:letp.tesl@neﬁmtrab:lnys mhbmz¢d #®2 pRB¢inRA polgpeptide, a

Pfﬁgalgb gﬁ acé.ﬁflafegg %I&P%lg éil:\’heﬁ\ér?% ﬁ‘?fef”t%ﬁ' tll}_\i:tla' co}n ou?d is ninfnobmzed

ifdQohbme¥de. FPreferdbGHhE pibdeid is Berafnthivmbdng alR)ualild (%A}ape

hydrogen refe d R11 are hydroge

bitiar orap] T O r s B el S Bomae LB BHAY o
Pmaawrtﬁ& Egly@la;ﬁde 3] mwm@;ecalanateighabdﬂyp@mu,rmmq)temam
acid, "such_as aspartic acid or lysine. The co undgg&
pplylysine # polasparagnee Hizetsrablithe rP@g'mei is pelarpypyLsplifiopg fFVE)-
therefore exist in the formof four stereoisoners. The
present invention enbraces all of these stereoisomers
Fandlemwpeﬁee@fﬂhemeelﬂﬁomfﬁ sal¥ exf agfomppand tof thppresipp fryention

;&ﬁﬁ&h&%grb%x %oazymka@mhgmt ouh@lof@XAPRb
ronat ogr a fraction recr stalllsatlon
nd)entxmabnd; atsnitable @mbgr Snitibis tasions fstusleabiet asg Bkl t°
esolut [e

Ry Hd P p SRR S, 8o oER R R, Prcferably the
s4lf Bw}ﬁ(ﬂmdtd‘tﬁciﬂy}awdpt:ﬁﬂlbsﬂta MEhieashlt ynag baret thones dte &k Frysalt.

e.form enanti osel.ect.i ve stereosel ectiy

St rhbcihe S is ORG-Sy Oy SR g Bppayeium, calcium
of QFRIdnS@A salt. MRS hrefiblptheonak ien ﬁﬂ)hbomadi,-soﬂhaﬁ edabl y

at | east 98% of one enantioner,, and nore preferably at

| east 99% of one enantioner. Preferably the conpound
p\?\%{efaﬁ[ymt;g R?i RS gs ;msksa huxtﬁ iR RS, PR\ R'GEr i RahdyRP €,

ich’'is defined for the purpose
indeperdangly bydrogemy eyl ¢! L PYeTh 6%0{190‘90?&?(35% Py 3
(GHEQCOSIQS P@Lfe]:aﬁ@sﬁl 2899 ofe %ﬂ%faﬁ aPEdf&HBly ROPrREARY BDhie
an

and R3 are hydrogen, is in the
hd@wmﬁ%onflguratlon and R3 is in

Preferably R'* is hydrogen, sodium, a C,-C, saturated or unsaturated alkyl group or a

naturally occurring amino acid, such as aspartic acid or lysine.

The compound of formula 3 has two chiral centres, 1* and 2*, and can therefore
exist in the form of four stereoisomers. The present invention embraces all of these
stereoisomets and mixtures thereof. Mixtures of the stereoisomers can be resolved
by conventional methods, for example, chiral chromatography, fractional
rectystallisation, derivatisation to form diastereomers and subsequent resolution,
and resolution using enzymes. Alternatively, the compound of formula 3 can be
ptepared directly in substantially enantiomerically pure form by enantioselective or

stereoselective synthesis.
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the up-conf guration in forrmula 3 as shown. Mre
preferably Rl and R3 are hydrogen, R2 is (CH) COH

wOo20B03H11and chiral centres 1* and 2* are in PO®IB2004/051998

(S)-confguration. In the noét preferred enbodi nent,
the conpound of the present invention is of fornmula 2
HOOC COOH COOHA third aspect of the present invention
is a process for the preparation o f a conpound of

i &H&g]%&doaf ﬁnﬁl@iatS ?R@&m cofIRE] g b, éﬁ@& Gudntiomer,
m XI n conpound R7 R8 R 12 or a

mefletablihatrlewst 98f/t of wmmaanomenpgd rebrie rprtafnrahmaé é@st 99% of one
?19111 rr)grn ﬁ%l{er{lﬁ% ﬂxsegcf'jtnuq%ﬁlg of ffglr%unlg TF%H% gxIanUBmencally

ereo I zer’ ca
i) echitloist defined fipothin cpuqfosémmnhle @r&empmnerftmmrmnnamng that the

Al t er nati.ye I mmobi N addedt.o t he
LB & STt R spEPHe ot 7% S RECR SRRUSRIT 1 ¢ he

metal compound. Preferably the imobilizeris addedto

n aquegQus s havi n RH 9. . The third aspect ,of

"S’hllégg‘fﬂd EQJ %hxc{}egfnp 4 Roe 1B ths, fpey C%nfl Gieand Ry’ 1s in

thba %ﬁﬁ@h@ﬁé@fh Rtmala GORRAGRAE. Mot 9&&&!@@&’ Qhd R sl t
thereof rising the steps of (i) mxin
hodrgsoritioe (EBRRAPES N RELH. anQ shial Epurasdl a2 sein the
(spgggi kAfh. 1 N an aqueous solution having a pH 9 to

yi el d an imobilized conpound 4, and ( ) adding a
metal conmpound to the inobilized conmpound 4 to yield

1ahi HIBQPH&&%& &1968&914&9, &t CB%%L@ o?tlf%rprggﬁt invention is of

formula 2

=

e

HOOC COOH

COOH
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salt thereof. Preferably the immobilizer is a protein,
a pol ypeptide, a polyner or activated charcoal.

weénefs@sainily the protein is serum humane al bum RCT/BBIY4/051998

or bovine serum al bum n (BSA), nore preferably serum
humane al bumin (SHA). Preferably the polypeptide is a
| ow nol ecul ar wei ght pol ypeptide, nore preferably

Apdiing| agpeat of dhe protepaiTsREeh e, prpfeéf &rabe 91%@%&0; fer
chipBRLY ¥} DHAKT Bl 4 Qawe{ee}@) B8k S ADLY of Bitcing 5

Pmhobi 1 T zer i nmobi1izes the co d of fornula 3 in
componmd of formmlafk ef er abl y t he corrpound of formula 4 and
the netal conpound are mxed in a rati o of about 1:1.
Preferably the conpgbund of‘ formRa 4, the netal

Z 4 mixed inaratio of
about 1:1:1. Pref el AD A\ cogpound is an
organonetal | i ] j e metal conpound
is a carboxylic ac Preferably the netal
conmpound is a Zn ¢ ound such Qs zinc acetate.

Al t er nati vel y Rhe{het al corrpound Vs
compound, such as ¥ :
Preferably the aqug® s provide®t with a pH

solution is prouwrdsd wiy :
Preferably theR&tepJof m Xing tKe i nmobilized or

non-i nmobi | i zed gdngound gfs fordw a 4 with the netal
conpound is carried out a a tenperature of fromCto

oft a salg:th ereof wi habln\é{atrl] ﬁlggl?lpd 10, an, Iq%ZScl:(ﬂg s%ﬂ%oﬁ%%&ﬁ%&:}? 5910

is carrie
yﬂ:ld ﬂ'lmhqiounéoﬁforﬁﬂMbﬂtKé sab tH3€ofC. More preferably

the steps are carried out at a tenperature of from 15C
to 40 C, even nore preferably at a tenperature of from
AlBinth6bilfkr Gad bAaaMtbhhasmpbuxﬁf oﬂfbﬁnﬁiﬁ Bsfpdh fomigitn. on

IS rmaceut i cal risin ound
f\erf‘P’é‘l?'ﬁﬁlaﬁ Iymqbillzer gty b '?ﬂ%’lﬁé °5ﬂ§f’?£%‘@tﬁf¥§ RPPY
tRE GRRhARIR tEBafietaEo@poshd. Ll&Bferably the immobilizer is added to an

aqueous solution having a pH 2 9.

The third aspect of the present invention further provides a process for the
preparation of a compound of formula 3 or a salt thereof, comprising the steps of

(i) mixing a compound of formula 4

R’ RS R’
R6 Rl 0
R> RY
4
R4 R12
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Preferably the pharmaceutical conmposition is in a form
suitable for oral, parental (including intravenous,

weubissaneous, intranuscul ar, intradermal, PCT/IB2004/051998
intratracheal, intraperitongal, intraarticular,
i ntraabdom nal, intracranial and epidural),

transdernmal, airway (aerosol), rectal, vaginal or
topi cal (including buccal, mucosal and subungual)

oadr‘éhl’ﬁ itBdrEGH Wil an IHQ:%Bme@rflﬁ raﬁgglyecjug sgluftigfl ;maisiﬂs'gtaa?i s 9f 2
or or parental adm nistrati

i %Pg@?hﬂl?%comw% ppd (D udidingla mcxabmmpmmd tb she
iRERLAL f. f a table S

R Rlz2 POl 48 riel e e colipothd B i d ofthe
splpthenens, as a powder or granules, or as an aqueous

sol ution, suspension or dlsper5|on Mor eover, the
pharmaceuti cal conposition is preferably in a form
Peefetablyl the iromopiliges idlianpgo@in) 2 pmypaigﬁdegé PRY Rk of 2 &RARQUN

a salt. ther e preferably 0.1 to
cBlecot BeiBrBrdbs Reifpds iendraing st (FTAGPKEdserom
ammm (waA)yeioye; piefiealih a&ﬁﬂﬁlﬁﬂﬁdn%&hblﬁﬂmgﬁAs | PRefhrably T

rms |ta§)Ie f?qcﬁiaaren in particular”intravenous,

P%HR?RH '} 4{9% t Balgéea%*e Bhee pisfesaltly pelylysine or

pﬁbﬁ@aﬁgldeo PréfSraplyeden % (ﬁiﬂp Ofr
ye{h H of f rom 6 tgﬁ 8(?]?0&1%’ Prffembly

on . havj
HE'B‘bﬂ‘é]'r‘zr?ﬁt’éﬁ‘PL{%’éFs @5 FpEprerdaf fosmyls 3 mbhendioer fose. i n
the phot odynami ¢ therapy or cytol um nescent therapy of
a_hu n or ani mal di sease. Preferably the human or
Preferably thy compenndofdprmele dand $b¢jmb§al bempourel aramlikghiant ratio

ofHdubhal TRYREMR &lelcfo%ghﬁg Bt f ? i %‘I ] tg?]gxeﬁ;& fempond and the

neovascul ari sat’i on re pre

 immphitirergremined it 9 ratibefilgrue 6r1:1mal i gnant  t unour .

Preferably the pharmaceutical conposition is suitable
for the treatnment of atherosclerosis, nultiple

Prgfdrahlp thesmed] ab:epcam,d 1aab6fgagﬂn%lliif&:|oh%ﬁﬁ& PLAQHELY the
hey t hr S ngal , viral

bt Sy € BEAER R Ll 2efrere by S matmicPppgpnd i

Zj pémpovmly sudi S%ﬁ@qceﬂké/ Ahapatively the rﬁ&ﬁlﬂ%ﬁ:p%’ump era‘ be a Cd

OIQSI pcg'gpgu%%lt SUCh ap S Ca Illuq]% aceta%e or copper acetate.

Preferably the aqueous solution is provided with a pH = 9 by the addition of

ammonia. Preferably the aqueous solution is provided with a pH of from 9 to 10.

Preferably the step of mixing the immobilized or non-immobilized compound of
formula 4 with the metal compound is carried out at a temperature of from 10°C to
100°C. Preferably the step of mixing the compound of formula 3 or 4 with the
immobilizer is carried out at a temperature of from 10°C to 100°C. More preferably
the steps are carried out at a temperature of from 15°C to 40°C, even more

preferably at a temperature of from 18°C to 20°C.
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cardi ovascul ar di sease, or a dermatol ogical condition.
A fifth aspect of the present invention is the use of

wa 20rmpsund of formula 3 or a salt thereof forPCAEB2004/051998
manuf acture of a photot herapeutic agent for the use in

phot odynam c therapy or cytol um nescent therapy.
ot ot her gpeuti c_ agent is used for the

Preferably
f‘éﬁg‘r@&r tcﬁf tg Eﬁ"é%ﬁé%"eeﬂaf‘ att BRarmeeeusigalisoginesision
caaiprg Nt cobfidubill BF FENRL Blophishie E}?Jréo?%% ¥ ASca)

neovascul arizatjon. Mrre preferably t
aﬁ%ﬁ&hé&‘&ﬁ%@ﬁ‘?b‘%’gent is used for the treatnment of a
beni gn or malignant tunour. A sixth aspect of the
present invention is the use of a conmpound of fornula
Pseferabév thalphatniverettfal fempodigomia i b dcinifidtable far oral, patental

r eat rrent of at heroscl er.osi s,
TRy, M RN Rltas S i ashesl
llttmmutqneak idtralatncslar r1h3aum1bmmial AhtridrhdiblSand@pidapgp| |
bact eri al ,, nanqbact eri alp

hl a I al
bl emal BePRY ool phdail oppicn dpae e dvcspbrpuapsal
asd a‘qﬂblﬁ»gualbl edlmmi?stﬁﬁsi\ ShostPeefetadl i .a Brih At f53 O Ve
or a dermatol ogical condition. A seventh

P%\”BE‘@? BIAEOBr esent i nvention is the use of a
corrpound of formula 3 or a salt thereof for the
granuf act ur.e of a_photodi agnostic agent for the
Pag ? *Flea%tra&ﬁnotﬁle khagpacgutigeh gompositidnge peafetablytpagvidedin

tHEBfolr GNHMH taBIRE, lchipsiile, RYdACL R %etaﬁﬁ@t:&lﬁﬂleogappéf tr che ot lozenge
neovaSCU|arlsat|0n Pref erab he "area rs a %

Ak PPYASHR! Srefitlerr Of ZrAncAqysPYs { susperisipm w@mm
MWk @8 h%r@acgﬁfcgp& osPJb%t Yé?&gial rgh§o Xv.a%§ fgyé

cyt ol um nescent t herap man o ani ma
prayiging 8i0A go 40 mafkefdayiodg c@ntﬁwndipéﬁdmmhi 3 yr eidledicieé€ more

AU of . fornul t .thereof to
Pa hung Oolgtroa%&%zg%/{éa ’2{ heed ¥ %Ere Yoi e 13 lao‘géb‘}“%@igt}ﬁ@ythe
human or ani rral to irradiation or sound Preferably

j terised by beg

sease. | s .charac
AItQ&aﬁf#ﬂgnan Pha afeu[ ica choy eolﬁﬁ’lp&l? na %ﬁncfﬁatal?le 69: %r@)égl in
pmcweomcmoas |a$lahmsnatxd\rb irewhichicayeabt phiipcbutian or
beni gn or ma nant tunour._The

[
°°q“%c. soen hkodr ‘abiataﬁ‘ FPettteolte d’r‘é?ﬁ%aﬁ“?ﬁ haynma phseffrom 6
tod&;ﬁ)ends on t he conmpound

Preferably the pharmaceutical composition is suitable for use in the photodynamic
therapy or cytoluminescent therapy of a human or animal disease. Preferably the
human ot animal disease is characterised by begin or malignant cellular
hyperproliferation ot by ateas of neovascularisation. Mote preferably the human or

animal disease is a benign or malignant tumour.

Preferably the pharmaceutical composition is suitable for the treatment of
atherosclerosis, multiple sclerosis, diabetes, 2 benign or malignant tumour, arthritis,

rheumatoid arthritis, a fungal, viral, chlamydial, bacterial, nanobacterial or parasitic
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adm nistered to the human or ani mal. However,
generally the irradiation is el ectromagnetic radiation

waeizods/a3mavel ength in the range of from 500nm POT/IB2004/051998

| OCOOnm 11 preferably from 800nmto 900nm nore
preferably from 620nmto 820nm even nore preferably
from630nmto 710nm_ A ninth aspect of the present
infiegtbonsi dveases FH Virhemssitis.dfetnes sipplpy hatnse oEel BFOAS, 2
c%:&da@&ﬁarscﬁ%we%e"%i §detgﬁa‘fi‘g’lg%ﬁ§l’coﬂdi*ﬁoﬂ.! gn or mal i gnant

t unour eunn arthritis, a fungal,
viral, chl arrydl al, bacterial, nanobacterial or

stl ectlosdiseas H V,, he at|t| her pe
QREBRspeE ok PlsiesBk huphoils e elot o LSRHoRh B (UGBS or o
sélle SIRET, fo Eheanﬂﬁﬁmﬁxelo@gimkoth&aﬁmﬁm Qgc_:nthOfrﬂfei Bt g

i ster ngatherapeutlca y effecti moynt of a
ga BHBICIPeRBY At ROl mERescent therapy, eprféé?f \{’ﬁlba‘ﬁ P#ﬁ&’itfﬁﬁe%ﬁ’eum
a8EH M8 hisddfol @R rdRBER Q.2 d¥thicialdcierkEELPBEBR 0P haBiHaeR!

I'sS further subjected to irradiatiogn or sound. The
oy aypeprobifesatigpror by ares of promgrenlatisption: Motmprefreahly the
ﬂ%&ﬁﬁ&%p%éd@@nﬁ? gRauB t@%aﬂhéﬂt%’f %d)eh%ntd}%:méﬁﬁﬁ tBhour.
ani mal .~ However, generally the irradiationis
el ectromagnetic rad| ation with a wavelength in the

f e far
A R B g B e s o *
salonleerprrfeibet@bhgmffmw@é@rmdmnmomthemeeﬁn@esﬁr i ption

aﬂ{er%llferg{]f\gr}{iﬁ %19.?& 1‘2 &%ﬁég&% bk.?% %g Odrn? Euen_i&ﬁcérhﬁms
rb@npdte)d e(rthrmSBSang)l waaidch(l@deaifbﬁhte@ual mn@&cmmrq;@rasmc
mf:?ggous seea.:;Jl g-gP’SFIA a%tlg,'héeg%es _nﬁl?x c}:xﬁ el sze eré 8s?ri1asg,u£18 22
cafifovaachlaShisuage, bﬂa\dlaﬁnﬁi’cologilcgluoﬁdiﬁoﬁhows t he absorption
spectra of (1) chlorine-e6 (I = 656nn) , (2)

chlorine-e6 i mobilized on SHA (I 662nn), and (3)

A BevehthOdsp8&-of th € PiEFn€ Jnvieiti®bis| the ed: ¢ Dpdundof §S&HN 3 or

a sal tj'xereg\fi }or the manufactute of a photodiagnostic agent for the identification

of an area that is affected by begin or malignant cellular hyperproliferation or by

neovascularisation. Preferably the area is a begin or malignant tumour.

An eighth aspect of the present invention is 2 method of photodynamic therapy or
cytoluminescent therapy of a human or animal disease, comprising administering a
therapeutically effective amount of a compound of formula 3 or a salt thereof to a
human or animal in need thereof and subjecting the human or animal to irradiation
or sound. Preferably the human or animal disease is characterised by begin or
malignant cellular hyperproliferation or by areas of neovascularisation. More
preferably the human or animal disease is a benign or malignant tumout. The
precise wavelength of the irradiation or sound used depends on the compound
administered to the human or animal. However, generally the irradiation is

electromagnetic radiation with a wavelength in the range of from 500nm to 1000nm,



10

15

20

25

30

Figure 4 shows the absorption spectra of (1)
chlorine-e6 (I = 656nm, (2) Znchlorine- e conplex (I
we 2682asm1] and (3) Zn-chl orine-e6 conpl ex i NMOBCITIIB®A4/051998
on PVP (I = 638nn), all inmMater.12 Fi gure 5 shows the
absorption spectra of (1) chlorine-e6 ( = 656nm, (2)
chlorine-e6 imobilized on PVP (I = 662nn), and (3)
pRerghly drdm E00Em o APtnam, eertsiferablifron @meo G38pm) even
8 show t he absorption
n%ﬁl:e er?g o%q%ﬁnghw{l?%eﬁ)e%gconpl ex (I = 414 and 634nm ,
Zn-chl ori ne-e6 conplex i mobilized on SHA (1 418 and

APk RS P T e,
%ﬂé S8 efdsR\Walsdia)\a bBfigh lob 828§ EA11 ¢Em S St ite, (:llleumatold
643nm) and the fl uoresc pectrum

ce stinmulatiq | .
sk in A By SHIZ o OF erh BERROHBHE 0" PAaik aptections
disERREATY VIRdphtitié; h8he® Sindléek, hérpeh 0ustbd)Bsdrlabio) £5E @B A cular

spect rum (I = 645nnm) and the f| uorescence stl mul atio

dispases P migrmatolagiel sapdiBony HAmRISIE AIHRISETRG 2 LReraRsRHF

FEORRI dnl ARE 0P R c&h'ﬁbt'lrﬂi m%ufa%&e&hﬂtvtﬁ&ﬂﬁof o Ok 8nd
14 show the fluorescence sgectrum = 645nm and the

apimpd iresesdrtberesf. | Antionally the hamen gragimabis Aptheysabjpoted 19
1] aifdbCY s%h@e;ﬁé priLe %%elk%[ﬂ@f' gﬁgdﬁa@{ sodhdREET
and” 16

respectively.” Figtres ow t l"'uor escence
depects oarth¢ compeuiiadministbred tﬁlle bymas eeati;mad t Hewlentri on

,P%aclgy 1y u(m%l 1,§ ef%cgoé. %AL @mpwl 9%@ a@ﬁgﬂgg@t%ﬂgg

rom sedi nent
of firwou50Gnak enl OOOmn, arefaxble rfrcrm ﬁﬂ&hm a0 POftuim, (mere gagferably from

I §d bd [
o3 'n SRk PARe Bt R ono o B8R Ce conpl o

i mobi | i zed on SHA. Figure 17 shows the absorption

Bt deb ipriod of e Hrawidgs 0 (I = 656nm, (2)

Figure 1 shows the absorption spectra of (1) chlorine-e6 (A,,,, = 656am), (2) Zn-

max

chlorine-e6 complex (A,,,, = 632nm), and (3) Zn-chlorine-e6 complex immobilized

on SHA (A

max

= 636nm), all in water.

Figute 2 shows the absotption spectrum of chlorine-e6 (A, = 402, 502 and 656nm)

in water.

Figure 3 shows the absorption spectra of (1) chlorine-e6 (A, = 656nm), (2)
chlorine-e6 immobilized on SHA (A
immobilized on SHA (A

= 662nm), and (3) Zn-chlorine-e6 complex

max

= 636nm), all in water.

Max

Figure 4 shows the absotption spectra of (1) chlorine-e6 (A, = 656nm), (2) Zn-

max

chlorine-e6 complex (A, = 632nm), and (3) Zn-chlorine-e6 complex immobilized

on PVP (A, = 638nm), all in water.

max
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chlorine-e6 i mobilized on PVP (I = 662nm, and (3)
Cd-chl orine-e6 conplex imobilized on PVP (I = 646nm,
walbosioasmat er. Figure 18 shows the absorpti on BOEABI0M4H051998
of Cd-chl orine-e6 conplex imnobilized on PVP (I = 424
and 646nm in water.13 Figure 19 shows the absor ption
spectra of (1) chlorine-e6 (|l = 656@;% (2) chlorine
Figsge Srehot Heabgopriopypequa of (Daglonne-efneng 3) 656nm), (2)
%xﬁl@le% fnﬂfo‘bﬁ@eg QEPHE 8»,,, pééﬂnﬁegmpg E\{Pc_h(lémne-ggg lex
I'n water. gure 2 Thows the ab orption spectr
lnﬁndﬁumc&boﬂﬁﬁerﬁ:Eéﬁbméxdiwnwbml|zed on PVP (I = 410,
505 and 636nn) in water. Figure 21 shows the results
of pharmacokinetic distribution studies. The
i aen6 608 sl ke dissiptidatpean «ff ZaZohlotiheeé bemplex (D ei4

asmgmé HEGHATIED EOTEPIEE HEP et SHahok ot SR 0n),

asB - &ﬂoxnﬂ%@t&xﬁﬂleﬁ aambbilikedon BVPIRE, EMMBRInd@38dRE all in

max

pr esent |nvent|on provi des two routes to conpounds of
YagetntrsBecAveline first route (see Exanples 1 and 2

bel ow) conprises the step of mixing a conpound of
formula 4, also called chlorine-e6, which is

Figpae? endil§ ghow the %tmrescewetsae%%@akx T bfsmand thean
fﬂ:%.‘@s@ e§94nuialusﬂ sprp 08 R &@/d(%%gfolmncammét of

fornu he co ound 6t formula 3
qpnwébﬂbwwéﬁtpﬁmﬁ@ﬁéher formon an |nnDb|I|zer such as
a protein, a polypeptide, a polyner or acti vat ed
charcoal, by adding the immobilizer to the conpound of
Higirreu1 hagl 1hdvow dxerfhxdrcsnencmp@t@pe@infxi—cﬁﬂnyn) and the

hlor i i t a
e Gl sffbolstofl BEANLE .. - 36 AE TR ST W0
campiex imniabilired g A Sn satentréspactivelygen an about
equi nol ar quantity of a nmetal compound, for exanple
zinc acetate, is

Figures 13 and 14 show the fluorescence spectrum (A, = 645nm) and the

fluorescence stimulation spectrum (A, = 429 and 727nm) of Zn-chlorine-e6

max

complex immobilized on PVP in water respectively.

Figures 15 and 16 show the fluorescence spectrum (A, = 645nm) and the

fluorescence stimulation spectrum (A, = 418 and 641nm) of a biological sample

max
taken from the liquid above the sediment of an ascite tumour taken from an
experimental animal (mouse), which had previously been injected intraabdominally

with a preparation comprising Zn-chlorine-e6 complex immobilized on SHA.

Figure 17 shows the absorption spectra of (1) chlotine-e6 (\,,,, = 656nm), (2)
chlorine-e6 immobilized on PVP (A_,, = 662nm), and (3) Cd-chlorine-e6 complex

immobilized on PVP (A_,, = 646nm), all in water.

Figure 18 shows the absorption spectrum of Cd-chlorine-e6 complex immobilized

on PVP (\_.. = 424 and 646nm) in water.

max
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added to the reaction m xture. When m xing the

sol ution at about room tenperature, chlorine-e6 and
woheosmesial i on forma conpl ex. The progress an#CT/IB2004/051998

conpl etion of the conpl ex-fl8rmati on reaction can be

nonitored with a spectrophotoneter.14 On conpl etion of

the conpl ex-formation reaction, an about equi nol ar

quantity of an immbilizer such as a protein, a

glxz ARhHFE thePabR F%aaﬁta)vahz)%gct@(xggal 6568, (2)

[ e serum humane bum n
qbbirymrqﬁyhmqmleﬁeddmﬂéw VR) 6b2nma)dded! (3)ECu-bidorinmet tonplex
rkemg, uti xed Al about room

{ymn%):]%zg l.(l);‘l;e unf}"“l’x ﬁ%n@m@%un 4§ formula 3 is
|nnDb|I|zed on the i mobilizer. The progress and

npl he i.,,mobi | i zat eactian can be

@gﬁéaww 0 ‘Pfé’“ﬂ%lsbe%‘f"nh°§§\é€¥”r°615‘ﬁ sOivetpkx impppbilized
@W@xrwueo(%%nmmhpﬁl&&p 6 bel ow) conprises the

teps of (i) mxing a conpound of fornula 4 with an

|mmb| lizer in an aqueous solution having a pH 9 to

Pkt 31 3RcwREdIZ o phoiRRURdeth didRfbutioh sms n qh@
metal conpound_to the inmmobilized conmpound 4 yi el d

Pharpanobisierr distrikvgiepaden-glofing-phiremplex FJP@fOéﬂ'abCi 9n SHA over
HRARAD RS0l LU, @1040 iSal 'h Dihhd ﬁﬁ:‘ijodrg 84195123&£c1£&151?was

on a protéin, a pol ypetld a pol ynmer t1vat
seiigdoal . The progress and conpl etion of the

i mmobi l'i zati on and the conpl ex-formation reaction can
be nonitored with a spectrophotoneter. Thus a

Deteded doserintion ofthisiinvergion f or exanpl e serum humane

al bum n (SHA) or pol yvinyl pyrrolidone (PVP), is added
to the reaction mxture in an about equinolar quantity
The|patseneinventady provites 660 r@itéshercobglonnds 6f futtnelaXB) or
after (route 1) carrying out the conplex-formation
reaction. The fact that conmpounds of fornula 3 can be
Therfiabd donfe@ed Exdﬁplé)dm hed B balow) @bfiipeifestthe sie P‘Iw Eﬂdnh% er

clggxgts)ﬁxré ol’ ?Arpnglla 4? also caHD c{] c rnlle(ze I’I;p uxrs] dc%m?nexclal y aval able
with a metal compound in an aqueous solution having a pH = 9 to yield the
compound of formula 3. The compound of formula 3 may be immobilized in
monomer form on an immobilizer, such as a protein, a polypeptide, a polymer or
activated charcoal, by adding the immobilizer to the compound of formula 3 upon

formation.

More specifically, chlorine-¢6 is dissolved in an aqueous solution witha pH 2 9. A
pH = 9 can be achieved, for example, by adding ammonia to an aqueous solution.
Then an about equimolar quantity of a metal compound, for example zinc acetate, is
added to the reaction mixture. When mixing the solution at about room
temperature, chlorine-e6 and the metal ion form a complex. The progress and
completion of the complex-formation reaction can be monitored with a

spectrophotometer.
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particularly stable in aqueous solution. The quantity
of the immbilizer required is defined by the nunber

woRossioseia1on the nol ecule to be i mmobilized, wACTAB1084/051998

one for conpounds of fornulia 3. Wthout w shing to be
bound by theory, it is believed that it is the nononer
formof the conpounds of fornmula 3, which is the
Proeapittianco Be PoRlfEdRRaPheacHoss o abaut gquimolar quantity of
ﬁh%ﬂb@ﬁﬁ&&%b‘ﬁ h€a Qf.otQilﬁOL leyﬁq;tﬁﬁt ) ﬁol?ﬂl@f‘gr addURY Chatcoal, for

conmpounds of fornula 3, have” n0t been

¢rmmpthe Mr\z!@dmmmeibam@ r(%iléﬁo\.  d pdmrlmla@gi@g 4P¥B), is added to

R shhEB TR0 AAIRES Al KM B Sl e e
am:lptbmdl Qf(floctahla Prie pamtobésr.d b thpaiioh chiliget. mhe prdgiess and

ounds are .subjected to pHs I r. than
HBoR 36 iRl sign Ha il b Ropvel o G elp o
@&eﬁbp:}adtbmeteery stable and attenpts to di saggregate
the Zn-chl ori nee6 aggregates, for exanple, by
i ncreasing pH heating, using polar solvents, etc.
TRy &ecbad L:&d:e (s-Eb lﬁ:aﬁl‘@%smrmwp&nﬂﬁrﬁﬁﬁﬁﬁ sképs of (i) mixing a
difficult, lnmpossible, to reverse. The Br esent
‘F‘H’R‘/Ié?ﬂ”i def gemléﬁ erh an Bpebilizenip an pepasus .selrlﬁgn png a pH 2
PeINASinffoliRs Mt ognpduhl 4TRIP B biding 95{&;1 ohfd A e

aggrlagatl on occurring. The conpounds”of forrmufa 3 are

zatsorrpand daiedrield en dhmobilized fempoynd of formula 3.

m@erxm:%u oufoQIBHG8}:hi2 05 ARG IR LRTRG Gind: 36o:h B

use i n photodynam c therapy. Moreover

M%@@Ynﬁppéﬁsﬂ pelymer ondctivared aharbeal uShe pasgress and

RO AGP0R it AN ol fgas
are fec Eéréé?%t%r qclqgfr?an?&(%ﬁ tAl“gica% be

fppispned gfithf @Ffmctroph@pnbyerneovascul arisation. The

phar maceuti cal conposition or medi cament enpl oyed in

the present invention can be adm nistered by oral,

'.ﬁhlseﬂ'traier-é(blnblle tebirodpilizet, fay enaiple sesurh buinane slbamin (SHA) or

roviaRF s (VP ST e e P b ghone equimols

quahtigotehnive ko elildrie@e6liithk) beforea(paae 2)16d aftedi(fod®e/1) carrying out

rect al v%(gi nal or topical (including

%‘ﬁfgmlp?exrﬁ% 8400 A5 Wbl i ngual ) adni ni strati on.

The fact that compounds of formula 3 can be immobilized in monomolecular form
on the immobilizer is surprising, since monomeric compounds of formula 3 are not
particularly stable in aqueous solution. The quantity of the immobilizer required is
defined by the number of sites on the molecule to be immobilized, which is one for

compounds of formula 3.

Without wishing to be bound by theory, it is believed that it is the monomer form
of the compounds of formula 3, which is the photoactive form, which may be useful
as a phototherapeutic or photodiagnostic agent. However, compounds of formula
3, which have not been immobilized, have a tendency to form aggregates (dimers,

trimers and oligomers of unknown structure) with unpredictable physical, chemical,
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For oral adm nistration, the conpounds of the
invention wll generallybe provided in the form of

woalisaBsii1 capsul es, hard or soft gel ati ne capsBCESB2004/051998

capl ets, troches or |ozengds$, as a powder or granules,
or as an aqueous sol ution, suspension or dispersion.
Tabl ets for oral use may |nclude the active ingredient

m%@ahwcewmﬂ?g&émrpeam in pe@isElab e fhei qompengdselc h

RImuBES dre QLbjUERE o pHis S9N @RAPS | PO AARIMS = %E%Qés% Zn-
ents, Iubrlcatlng agents, sweetenin %

?hqammﬁ #g chgeirally vepistablei angd atigmptssto uggaeg@te theaZinvhlorine-
[ and ca

e Riafte) OF chafle MRSl B L SR NI BBl pave

f@ﬂh Eharthh aggtﬂg:&iogl p‘tbtbsaﬁldﬂffﬁﬁh if bt @ipBsible, to reverse. The
isintegratin nts di.n ents _my inc

e St RO e T8 PE¢BlEm TR i dmpopds of formula 3

ipresdstherididymliRictRg AL hgghagati®@badugsingt eari c acid or

talc. If16 desired, the tablets nmay be coated with a

material, such as glyceryl nonost earate or gl yceryl

'ﬂieﬁ&cﬁﬂpcﬂfnﬂs of forglallay aﬂﬂ@i&%hﬁﬁzdr@ad%erefore useful in
ékftr0|nt stlnal tract, Capsules for oral use include

FAEret cREPOsisons and ’inﬁdlﬁﬁﬁ‘i’?f’ﬁs fasdbeuss ipphpagyasmisnt
th8rafy X Sfbr¥bvicl tite S thednbitibdte Bt foram $efd pdRedhi ne

capsul es wherein the active ingredient is mxed with
ediagnostipagsnts oy ¢he identification obnteas thatjuedffoeted b ibeginror
BhlighnOleliolaE Y SUb AFERTor| by S5 AcuRiZlist rati on may

be presented a suppository with a suitable base
conprising, for exanple, cocoa butter or a salicylate.

"ﬁ&l ﬁaee%éal%hg)e R0kiBa 0P ﬁnem%nﬂ ns’i\mef& Rihe grefent B¥ation

esente ssari es, tanpons, eans,
q@aéle@dmmsﬁamd yr ozl panpnfab ﬁmhnatlg cmszvmmusasublcmgmtdms
e actiy edi ent. such.carriers as are
A AL S RS L,
msmbdbhmai,onnmmdﬁl m‘d dphhmﬂ}, esasdernly itk a0@eMksbl), rectal,

ene ovid a st uequs, soj ution or
e Aerhie el e focs s b Al ason
|soton|C|ty Sui t abl e aqueous vehicl es include

i N s.solution and isoto sodium chlorid r )
ng l?ga &“‘R&’ﬂ%‘b‘ﬁ’sq& ap ﬁq%"l %& R i) W%g‘tf}?éa y be provided
in HhveefolrinQot talslyts, capsules hatd or soft gelatine capsules, caplets, troches or

lozenges, as 2 powder or granules, ot as an aqueous solution, suspension ot

dispersion.

Tablets for oral use may include the active ingredient mixed with pharmaceutically
acceptable excipients such as inert diluents, disintegrating agents, binding agents,
lubricating agents, sweetening agents, flavouring agents, colouring agents and
preservatives. Suitable inert diluents include sodium and calcium carbonate, sodium
and calcium phosphate, and lactose. Corn starch and alginic acid are suitable
disintegrating agents. Binding agents may include starch and gelatine. The

lubricating agent, if present, may be magnesium stearate, steatic acid or talc. If
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i ncl ude suspendi ng agents such as cel |l ul ose
derivatives, sodium al ginate, polyvinylpyrrolidone and
waumestosaigacant h, and a wetting agent such as | ecraBiond/051998
Sui t abl e preservatives for laqueous suspensi ons i ncl ude
et hyl and n-propyl phydroxybenzoate. The conpounds of
the invention nmay al so_be presented as |iposone
qdesitadyl the fabirss mrp be cappd Mithagaterialn sabagglyceryl monostearate or
ﬂﬁkm Lan, 3 e nhion wil |
%éneréﬁ%ﬁéﬁgggf§¥?§g%9?§9#%gﬁ$g%ﬁ$%§“%?%tE%ﬁ?s,
catapl asns (poultices), pastes, powders, dressings,
rea I h [ e ensi.on n .
EHREIR st bR Tafe RRh BB Rne A bRPL P BN OL oot i
ratked Riigt # sdlidodilueht) agd pefit glatize Gpsiledivberdinabe witivie ifygrediant is
the .range of 0.01.to0.10 er .Kj.l agram.body wei ght of
SpARE B B8t ool S 5 e ol L gtk PLAGE OF 0 1
to 5 ng. per kilograml7 body weight per day, note
zgégferably about 2 g.per, kil ogram body wei ght per day.
Twlriigns dor yetebaqrainistarion may pe Preserist @g 2 SIRROSKOFAYith 2
RiitabIBM Dokl Bikh, 85r &xWhpld, Bb&A buk@Hbx a bdliéflateSi X OF
nore sub-doses adm nistered at appropriate intervals
t hroughout the day. These sub-doses may be
PSR RInS rseﬁamafdi%ginmﬁis&mmma; BE pRYAIT & pessaries,
containing 1 to 1500 ng, preferably 10 to 1000 ng, _and
tHEPONHEansa Bty preres,Jompe ontprar fosmplaiens ¢ryytainingin addifion to
401k OB BERih O L hBferk BY £0%h0R 't ble H0W REHESHI DET
wth reférence to the foll ow ng exanpl es. Ig)MA|| be
appreci ated that what follows is by way of exanple

g
provisiet ima steSlerqueduscsodytiver drrspspeabiod chufdre] ©@ammppeoptiate pH

ﬁ:ﬁ@{)‘t&)gic 'S Sl?iga(i) ed T@%on\%’a %e fic1dd rﬁllclludé engQrHs s% ut}orllleand isotonic
SOl utl on S Nno SS an

sodium chloride or glucose. Aqueous suspensions according to the invention may
include suspending agents such as cellulose derivatives, sodium alginate,
polyvinylpyrrolidone and gum tragacanth, and a wetting agent such as lecithin.
Suitable preservatives for aqueous suspensions include ethyl and n-propyl p-

hydroxybenzoate. The compounds of the invention may also be presented as

liposome formulations.

For topical and transdermal administration, the compounds of the invention will
generally be provided in the form of ointments, cataplasms (poultices), pastes,

powders, dressings, creams, plasters or patches.

Suitable suspensions and solutions can be used in inhalers for airway (aerosol)

administration.

In general, 2 suitable dose will be in the range of 0.01 to 10 mg per kilogram body

weight of the recipient per day, preferably in the range of 0.1 to 5 mg per kilogram
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Then chloiine-e6 (1.0g) was dissolved in the aqueous
sol ution. An equinolar quantity of 2inc acetate

wOQo®agiiinas added and the reaction m xture waBCSABIOD€C51998

for 15 mnutes at about 20 1C to achieve the
conpl ex-formati on reaction. The progress and
conpletion of the reaction was nonitored with the help

bbdp weight peroishiomerrepreferatin akawigineg perrkilogranh bodowgikkenper day.
C . . Y

LR RB AT IR, ATy Lo, e

Erurc fing st aronomwfsub o sesnaviniihisierealt 4t @ppropaiatel intervalihthedughout

s, moni,.tore ith a specgtrophotoneter, th roduct of
SRS AR - el ity PR ARG B R% gt Fr e [P esable
Sbiftainivs1 poIT300i iRg] garyfedibdy YBioS100Bingl)aRd IncshprSerbbIR 20 to 500
| ong-wave, regjon of the visible absorption spectra of
() Ok AcHVE INGFRHGTY PRRPRY 195288 FM8Y i ne-e6 (I = 656nm), (2)
Zn-chl orine-e6 conplex (I = 632nn), and (3)

Zn-chl orine-e6 conplex i mobilized on SHA (I = 636nm),
dlbe iinveptior will gowdedeacrihed gathrrefenerice gotlee folloléng examples. It

i : < i-ne- i ani ed
o BB ciShed VR A PR By Gy GP RS by R O
prenglificatings tordetiihmal b imege wbilstotill Zriling wighimehe s6opmrof the
gﬁ,%ﬁj)& causes a 4nm | ong-wave shift. Such shifts of
the T ong-wave peak are typical for both
conpl ex-formation with netal and i nmobilization on
ggg} el &Bgﬁ%&%\-{ﬂﬁ dspconpl eteness and purity of the
r aé’h reover, {

%e characteristic absor ption

ons.
peak of chlorine-e6 of nmediumintensity at | = 502nm
pLact 'eclal |y di sappears for Zn-chlorine-e6, and instead
a—weﬁ'L—peak at | = 514nm appears, which al so

denonstrates the conpl eteness and purity of the

neacti.on. F onparison,, Figure 2 shows the vyisi,bl
ASERPIIE P e P ORT s R 9F g Tty segfot less than .
Thkoehlone 86 (NOYalRrdidewsd irthd 2QidBus FbRtIRX ARB:q@imdihe

mai n, absar ption pgak are at | = 402, 502 and 656nm
quantity of zinc acetate ( .ZZgS) was added and the reaction mixture was stitred for
15 minutes at about 20°C to achieve the complex-formation treaction. The progress
and completion of the reaction was monitored with the help of 2
spectrophotometer. On completion of the complex-formation reaction, serum
humane albumin (SHA) (71g) was added to the reaction mixture as an immobilizer.
On completion of the immobilization reaction, which was monitored with a

spectrophotometer, the product of the reaction, Zn-chlotine-e6 complex

immobilized on SHA, was purified by dialysis.

Figure 1 shows the long-wave region of the visible absorption spectra of (1) the

starting matetial chlotine-e6 (., = 656nm), (2) Zn-chlorine-e6 complex ()

632nm), and (3) Zn-chlorine-e6 complex immobilized on SHA (A

max

= 636nm), all in

max

watet.
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Exanpl e 2 The synthesis of immobilized Zn-chl orine-e6
was carried out as described in Exanple 1, except that

wagoismesii | i zer pol yvi nyl pyrrol i done (PVP) (628LTaB204/051998

used instead of SHA. As carn8be seen in Figure 4, the
spectral picture of the visible absorption spectra of
(1) the starting material chlorine-e6 (I = 656nm, (2)

2-cen be srefeingigers ip thedoppationsahaZn-elerigay6 complex is
£l Ry £E4E0 TR X TRAI Ry iy B dd B BB N ehe
are practically 1dentical to the on eplcg
EngobiiztiotOnt Zotrblarine 6 pnsprgteif comet 2 mmmwate shife.eSuch

| n net a
P Dl ol P BRUP Y oEH sH DEA B CRIR G it e n
irnmbbilizhtied bo Praainpatl pieve tBVEom‘p't&eﬂEedmﬂ‘r%»ur&p @ Selr¥actions.

ak of chl rlne .e6 = 50 ractic
ﬁf%a%"ﬁéa‘?' chazactsristis Sﬁ‘@’t‘t’ﬁé’eéh n%?h laHnge £ul @%meéw igtensipy at
Rf . ENpRanChabe@ly BisQyeals@Br ZArdM GRS §n@fns¥ela§ a weak peak at
reacti ons and the purity and hono enelt of the
o FUA B ARPSR T et hickalspslemonstent eneggiefedipurisy of the
vatgsn until the pH of the solution vvas not | ess than
9. Then chlorine-e6 (1-QCg) was dissolved in the
aqueous sol ution. An equinolar quantity of SHA (71Q9)
¥85 AR AL gmtthgomml&%%m Sipelehidh 6¢ éﬁeOJtaraZg
m nut es at abgut 50 Cto inmobilizZe Chforine-es on
srerialrpldarinere@ ipiivatst dewgtadblnry. Fhe nianimacfotha terin absorption

S .a n reaction mxture was stirred

gggkgéggrﬁtpgﬁpe?gf’ﬁpg ?%%E;% 1l ex Zn into the
chlori ne-e6, which was m)nltored with a
%ﬁ_&%t ophotomet er. The product of the reaction,

' i ne-e6 conpl ex i mobilized on SHA, was
purified by dial ysi s Fi gure 3 shovvs the | ong-wave

ion, of the visj a a of (1
TRt B g T o€ VoS Bty Spigs desbrbed
Ehhxﬁpieﬂe efdept 60 bt Inh@6kiligdt polyinylpyrrolidone (PVP) (62g) was used
instead of SHA.

As can be seen in Figure 4, the spectral picture of the visible absorption spectra of
(1) the starting material chlorine-e6 (\,,,, = 656nm), (2) Zn-chlorine-e6 complex
(Amax = 632nm), and (3) Zn-chlotine-e6 complex immobilized on PVP (A, =
638nm) are practically identical to the ones depicted in Figure 1. One observes a
significant 24nm short-wave shift of the long-wave peak upon metal complex
formation and 2 small 6nm long-wave shift upon immobilization on polymer PVP.
The medium intensity peak of chlotine-e6 at A_,,, = 502nm practically disappeats,
when forming the Zn-chlotine-e6 complex. All of these changes prove the

completeness of the reactions and the purity and homogeneity of the products

obtained.

Example 3
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(I = 662nm, and (3) Zn-chlorine-e6 conpl ex
i mobi lized on SHA (I 636nm). Unlike the first nethod

wohowsyasihesi s (see Exanple 1), when form ng chPOTiIB®€E1998

i mmobi lized on protein, firigt a 6nm | ong-wave shift of
t he absorption peak occurs, and then a 26nm short-wave
shift, when form ng Zn-chlorine-e6 i mobilized on SHA.
Buohorshivhs addeld tbhverteroeil piei i of elaekscdgptamewan 1dt l¢shghan 9.
oper.ti.es e_syat hesi zed products, an rove. t he
BhRE upfSed 0ol R BLEBGENR B0, MuktSimele
i b SSIAAL(A1 g)achs albdedaubthe rédeeioneniixtuie vad sitgddt fyr peak

of chlorinees ()] = 502nm is observegd. in. the spectr

i Beb s g IR Blorii a8 THiRB AR R:

%&n%owiiﬁe adddite (0122)) ivas dHEAPRRINS rbdttibA GritRACH UM RH at
n-chl orine-e6 conplex i mmbilized on protein and gets

9O tMRTeRAETS 1Rt PPl 4R e the chlarips-eEihiph waymppitored with a
eg{rggﬁétémgte_r.' Fﬁﬂ@_@r&&‘? df dR-eith ﬁﬁkﬁﬁnﬂ@%é%ﬁfp&&d

out aS described in Exanple 3, except that as

irmmobilik¢dren SHA, yas pytified bofliaisine (PVP) (62g) was used

i nstead of SHA. Figure 5 shows the | ong-wave region of

the visible absorption spectra of (1) the starting

Figuer 3 shovostthe dongewes: 1epion of Signyipible( bsorphion spertraatd (1) the

. i P - ’ . ' Pt
AR B8 Rbelnled( b - S UROR . PGt RO, 88
B\ W 6620nyredod (3) SAmchlotihoel cromplex onmBbilizedo® RHAl GRg=

e .shif he abso i 0 eak kes ac nd.
i3 ke the i aRierd R theBs Sés IR FRID IR Fen Riings
elildrih ©ebrizhinohiliaéd bh @ratam(fitsor i6RAr loGg S@NPLlEf of the absorption
[ bilized on PVP, a.,24nm short-wave. shift_ of, .t he
R R A L S B e S e R Y
oompbiitenes SHA. St shiFacifithéshsafstidigeaR uiet Yithftht Bfoperties

products qbtai ned. They are, al so evi denced by the
BEthesrptiesiend pRdusisans RIVATRHETPRIesasR BrbeHpeiaigndshe

phrify of tROBIYMuctIbedindE MbREGH tHemENBmIRRESiFy%heak of chlorine-
chl orine-e6 as well as of chlorine-e6 i mobi'lized on

/e SUP 0D p pheareed in thhepespa of chleriae-cgaz WElps plechlotine-e6

immobilized on protein, but then it disappears in the spectrum of Zn-chlorine-e6

complex immobilized on protein and gets transformed into a peak at A, = 514nm.

Example 4

The synthesis of immobilized Zn-chlorine-e6 was cartied out as described in
Example 3, except that as immobilizer polyvinylpyrrolidone (PVP) (62g) was used
instead of SHA.

Figure 5 shows the long-wave region of the visible absorption spectra of (1) the
max — 056nm), (2) chlorine-e6 immobilized on PVP
= 662nm), and (3) Zn-chlorine-e6 complex immobilized on PVP (A =

mnax

starting material chlorine-e6 (A
*

638nm). As in Example 3, when immobilising chlorine-e6 on PVP, a 6nm long-

max

wave shift of the absorption peak takes place, and then after introduction of Zn
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wdizbds@sgint rout es di scussed above (route :

e6 conplex immobilized on PVP. The fact that the

the products, synthesised by the two
AR : Y ExaprpiraB2024/051998

and 2, route 2: Exanples 32nd 4), are identical
proves that the conclusions drawn in the final
paragraphs of Exanples 1 to 4 are correct. Discussion
19ps mie fﬁl@rmsﬁé épd eioxma@aneé tig: Ze—calogwleteh cat@[tﬁ(]hmfdbmze? on
absorption, spectra o
T i e e M M Sl R BB Tp R Renl
Jemasisiratethel cmp@me@mf the odabmnsrmd th6 pﬂldmypif le products

I t er ect i . The
SRR, YRS 0 sb racled iyt Bblrians 67 B mediie mpenpiospeat
fchlaaimg- 634 iy, FOB 02, ehhliady ik Peeset i6 ARPIREtra bf aléﬁﬁe-@@gs well

for Zn-chl IeX|mmb|I|zed on SHA
2 02 oung-f %b@%ﬁwﬁ’g’ éﬁ?RﬂePﬁéﬂé*Bl @anamepf Zn-
thiBﬁLd6ldﬁibl&ﬂanﬁ(5thémeorppV?| usions, drawn from these
absorption spectra regarding the purity and stability

of the nononeric products, were confirned at every

THea@& tRit thB8pS&YALITaRL ﬁroWuI:l@ %HF&F&@ hhe NS dl.;]flfgg:en routes
dzeny ive anal ytical meth uor scenc

JBEET aReHYOTE de Eripplend a@d Eoropte 2: (ﬂ!gmzm.r»édadda)m
iddn@idhlgsovesafigh he éﬂ&%é&%ﬁ&dﬂﬂ{ &%C\fﬁﬂﬁﬁar?é)ragghs o%xamples 1to

the fluorescence stinulation spectru
AARe EPRIRALI ne- e6 conplex in water respectively. The
nmononeri ¢ Znchl ori ne- e6 conplex has a characteristic

fluorescence spectrumwith | = 643nm and a
Disqusyien pf fusthes speatiaat i on spectrum wi-t h mai n peaks at |

= 412 and 607nm i.e. anal ogous to the peaks observed
in the absorption spectrum This shows that the
FigugesrGetochnth -’Dabf@trgbtangh ¢ ASOrD0anEe sShay z@rbce’ubewp%n@pecua

o RRHEBRSk Ll UL B EN S e e hilitien SHA and Zo-

purity an
clslpgm:-eé Céﬂ:phalxdmixibbﬂheﬂ\loh P H, D oK @afe %ﬂ)e@tﬁ)@e@} rHie eﬁﬂgrpnon
g E}ruoresc nce sti | ati on spectru
C a

or I'fi OPSBIPEXES; Ao Z‘e’@dcﬁ%“wot Anwhlogine-c6
cwmplpﬁ,dl;ng,,\ﬁe Hy8 and 636nm for Zn-chlorine-e6 complex immobilized on SHA,
and A, = 416 and 638nm for Zn-chlorine-e6 complex immobilized on PVP. The
conclusions, drawn from these absorption spectra regarding the purity and stability
of the monomeric products, were confirmed at evety stage of the synthesis with the
help of the highly sensitive analytical method of fluorescence spectroscopy (see

Figures 9 to 14, discussed below).

Figures 9 and 10 show the fluorescence spectrum and the fluorescence stimulation
spectrum of Zn-chlorine-e6 complex in water respectively. The monomeric Zn-
chlorine-e6 complex has a chatacteristic fluotescence spectrum with A__, = 643nm,
and a fluotescence stimulation spectrum with main peaks at A_,. = 412 and 607nm,
i.e. analogous to the peaks obsetved in the absorption spectrum. This shows that
the fluorescence belongs to the monomeric Zn-chlorine-e6 complex and the

fluorescence data prove the high purity and homogeneity of the studied product.
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The fluorescence spectrumis simlar to the

fluorescence spectrum of Zn-chlorinee6 conplex in
woabwsroz3tinough slightly shifted into the red regirmBo)4/051998

= 645nm and with peaks of 2a smaller hal f-w dth, which

denonstrates the great structural simlarity between

the centres of Zn-chlorine-e6 conpl ex and

Zn-chl orine-e6 conpl ex i mobilized on SHA observed in

hese e a, T | uorescence stinul.ation spectr.u .

BRe58 IRR 1P ot e IR SR Ao RER T S R A ARRE il gion

dfegtiif dfZn-tldorine-y6 sompleaimmobilized b SHADini vedterSfasektively.

0 in Figure 7 and shows .t mai n peaks at = 446
T R orsthenid treurriednrioaies e Rk aoc ot o 7EgHeaRe-
&hanBple MPRited théughhEgPeAYsitédlintd heabs &dgiid @, = 6450m) and
spectrum_This proves. that the fluorescence belongs to

Wishowelsiof azmallet kalf-widtbovighdrragostitesshe seaistorstustiaimilarity
%fgeg&ﬁfe &H@es%%-@ﬁlo edgeh Eﬁ:§ afld @P%Im{@&e&%ﬂlé’x

and purity. Figures and 14 show the 1l uorescence
ispacbitize anSHAmbsétved ireSeenspecisi. | T Seorestes peainnulaicpf

erpré'c&L‘r'noJ# €156, E ORI 6X ie;rl‘gz%;bi Lﬁi% efoQRERVE, L, ek el . 15 5
eSpectively e sﬁapg of 'the fluorascence spectriim
vy vinmilar 50 118 Alssorftent dpectrbn cheet enBigusieatd thotlis ST 0 s
SRR = 88 Bl Sy 8t ST AL M e
ddnipired aethe @esits inthashsorptipopectum.h@bispaovesphakbe at |

= 429 an 27n whi ch agye with its absorpgi.on
Tistree ik P T Rt s o st S darmelE™ BRPBHEH op SHA
itk (it tieishrliebproatgl RX a ihigiiihdgeaeyomdPaticand t hat t he
product is highly pure. Figures and show t he
fluorescence spectrumand the fluorescence stinulation
B%ﬁﬁ:fs rMermafi4ahey @E@gif;&akeﬁaa@le_ ardraked thd ﬂk{(ﬁxt&sﬁf@ndei séitiuthtion
above t seql nent _o asclite tuno taken from an
m&a@m@?ﬁ*a&qaﬂ?ﬁﬁ? c?fﬂgl[%zs, a@o&ﬁwﬁ%ﬁm KAt FeIPFetyEln
ThE S6hedf i fhapbidenddwpeliyundis verpsiRilePR) Ak ifRBrescence spectra
conprising Zn-chl ori ne-¢e6 coqr‘r‘gl ex i mmobilized on SHA

dgcussadl aheve ahbisys ReskpshtinG YHRBMSS ét thexpegtrim ef Zo-chlorine-
& Q:;rgﬂle:@ Fhm SRR Eor5 BAWN f’fkt(khﬂgdogé&'&é‘&e LAnRlgion @pwm hi\&nain

correspondi ng spectra of o _
peaks at A, = 429 and 727nm, which agrees with its absorption spectrum and

shows that the fluorescence belongs to Zn-chlorine-e6 complex immobilized on

PVP and that the product is highly pure.

Figures 15 and 16 show the fluorescence spectrum and the fluorescence stimulation
spectrum of a biological sample taken from the liquid above the sediment of an
ascite tumour taken from an experimental Aanimal (mouse), which had previously
been injected intraabdominally with a preparation compzrising Zn-chlotine-e6
complex immobilized on SHA. As can be seen by comparing the spectra of the
biological sample shown in Figures 15 and 16 with the corresponding spectra of the
models shown in Figures 9 to 14, the peaks in the spectra of the biological sample
occur at similar A, (fluorescence spectrum in Figure 15: A, = 645nm;

fluorescence stimulation spectrum in Figure 16: A ,, = 418 and 641nm) and have a
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nodel s shown in Figures 9 to 14, the peaks in the
spectra of the biological sanple occur at simlar |
woRbusaseacence spectrumin Figure 15: | = 645nRCT/IB2004/051998
fluorescence stinmulation s@8ctrumin Figure 16: | =
418 and 641nn) and have a22 sim |l ar peak shape and
peak |ngen3|ty ratio as_the peaks in the spectra of
st“ﬂéla‘rﬁfa [saaperdfidper Hiensitn stio ssethp pesha imthieopestd efthednodels.

THS Qletaﬁ'ﬁt}ﬁx Bfef ﬁr@FﬁLtﬁJn lﬁﬂzkgﬁlmt@ dle @9%%%%:%?% ggxmal did not

substanti al structural changes and
uiletge bpiaatidatyturel ghangghanst ¢qmprmeaznmhtmg:eméi wigh ehigh

' ; entre as was observed
e e M 8 Bh BB o PR Qo Bk o

%ﬂ@d’oahbﬂﬁlcnmpw imombllexd ombA.l i zed on PVP was
synthesized in a simlar way to Zn-chl ori ne-e6 conpl ex

i mmobi lized on PVP (see Exanple 4). Figure 17 shows
HBhendlofg- wave part of the visible absorption spectra
of (1) the starting material chlorine- 6 656nm, (2)
chlorine-e6 imobilized on PVP (I = 662nn), and (3)

Cdet1bne¢-86 toPles ANRlo8HizEdTBR PP G254 Qﬁ:eE y«Pd 1(3' a smﬁ%{p to
%S%re shwstE: absorptlon FF:%ectrumln range
Shlosinif Spmplrs inEIbHERT PBENMFokcHEwPR) ftheFigas 17 shows the
166WheeXpdrFBPRiel VigBid abbrphidR ép‘%cﬁé@k?ﬁ% thSst5le 6 S 88 TibRne-
Fi , thesectrumo [ orine-e6 conﬁlex
ef r(ﬁwbrl #quﬁqmmi@hzeﬁmﬁm@am 6620m), pedik3 Cd-
cﬁIorﬂne tﬁ%ﬁp@%@lﬁgeﬁ%w \Lgl Y 64 “@Iﬁur‘é 18 shows the

Cd-chl oriné-e6 conplex 1 mD
absaptiens ppastiupminghs range of SWaY/anan t}hl oo dreerdBrt oflde X

c ki 4 shows. t he
h%%gpv\gvéﬁﬁart 5]}@ %s\%’flm bl é’vg tsor pt |% cs?fé%l'wglnge 18,
tqu_s)pepﬁ‘emg:t «5d phignpmt:(ecqraplex: hhwobilieed sn BSPrinkmon(od)er form
bili PVP 62nm, and (3)
R B B P VR e v s v (1 csohm
Fi gure 20 shows the absorption spectrumin the range

E‘%ngé(k 750nm of the nononer form of Cuchl ori ne-

Cd-chlorine-e6 complex immobilized on PVP was synthesized in a similar way to
Zn-chlorine-e6 complex immobilized on PVP (see Example 4). Figure 19 shows the
long-wave patt of the visible absorption spectra of (1) the starting material chlorine-
€6 (A, = 656nm), (2) chlotine-e6 immobilized on PVP ‘()»,,,,,, = 662nm), and (3) Cu-
chlorine-e6 complex immobilized on PVP (A, = 636am). Figure 20 shows the

max

absorption spectrum in the range of 350-750nm of the monomer form of Cu-
chlorine-e6 complex immobilized on PVP in water. As can be seen in Figure 20,
the absorption spectrum of Cu-chlorine-e6 complex immobilized on PVP in
monomer form differs from the monomer spectra of Zn-chlorine-e6 immobilized
complex and Cd-chlorine-e6 immobilized complex. The absorption spectrum of
Cu-chlotine-e6 complex immobilized on PVP in monomer form has three main

peaks at A, = 410, 505 and 636nm respectively.



e6 conplex immobilized on PVP in water. As can be seen
in Figure 20, the absorption spectrum of
wQuewshiBsii ne- e6 conpl ex i nmobilized on PVP i n ROMMBEN4/051998
formdiffers fromthe nono8r spectra of
Zn-chl orine-e6 i mobilized conpl ex and Cd-chl ori ne-e6
%{r?rrﬂblcl@?Zﬁd conpl.ex, The_ absorption spectrum of
CEMDBY PHRMBEC 1St Hfobi | i zed on PVP in nononer
formhas three main peaks at | = 410, 505 and 636nm
ée%oelﬁ{té' vel é._zs Preclinical_ pharmacokinetic studies A
ETFRFRADF @08 HEPPTHRS feadvre of dhe impreobilizediaonomelb-ichlodine-e6
JERAIEETs tREpSAIHL, RET RLeXel h&bkdid ¥0%i0s
prepar.i ng B st abt:yg)?]P g‘?ﬁwﬁggptsﬁélen%ﬁ%%grt?eglﬁ%g%h{l%rﬁf’h%’é ne-
5 Soinmrisx 32 pH @i fioim 6 to fd6whishds Squiskd 6dr injscticquiage dZn-
¥ rird j : ricne-.e6 conphex
e R R e B B o BV e Besmapedt ity by
agishifgirgythn geactien medivm efterrmedipleticaf dfahe eyanipdsit iRbarmicebh@illy

i $q:.-Phar tically acc abl e additjves,
oS HtE b A BRR Yt e R RB AL G sbiy pf thy Zn-
chloritree6Zrvrilor drtethe hefogargilyex thdprepatibg MEANLiddéd 6 such

e Dk eparati.on, .nay.be added to such preparations
0 p;rghatrgtb?é” g?bl? E‘fréﬁlf%/tb%' The phar macoki netic
di stribution of Zn-chlorine-e6 conplex imobilized on
bi ol ogi cal

HA.over 30 hours.in. or s,. . ti.ssues, | a
o AT HoB A o pé b g mples remabieed] on SHA
olren1B0 Rovibs G ofpfand, Riesueb,RoIBRIH HuR i8R i ok [g;aﬁg?'}g@';rginoma)
used das perimental anpi mals. The phar macoki netic
V@8 §died- 5%“@_1%%%% dheoline Balp Ay waighieg|R0r2lg Besensed as
15 eSpathémil MOANETRE pRACHRAGI AL G RO e S2RS oﬁpﬁsgﬁg a Perkin-

umours, taken after the intraabdom nal 1njec
cEFRSHPHBOEBCELAD heseopstrtsh of Pigats o Skkus, taked afrer Ol
imaabBbHeha VR Gibn of P8-difsiilel sy QU : [acokinetic
distributi Qr)1 studi es are Jeep%i %tmeédg?%&%gggzree %gﬂaaaatad(’se
of grma/ ke dgight Theresults pfthese. pharmagvkireia distrifution studies are

d?@é&alhqﬁgigigpa&p @%&i%em Lk3§9,Q9n SHA accunul at ed

2 or gan ours a nj ection 1 Telative
Organ Amount of Zn-chlorine-e6 complex immobilized on SHA
accumulated in organ X houts after injection in relative
units
X=1 X=5 X=15 X=24 X =30
1. Blood 4 9 6 1 1
2. Urine 7 0 0 0 0
3. Small intestine 98 175 136 90 46
4. Liver 86 147 66 49 33
5. Spleen 11 17 17 12 13
6. Kidney 38 64 25 11 8
7. Lungs 18 15 26 11 8
8. Tumour 8 40 99 67 79
9. Skin 9 8 19 7 15
10. Muscle 25 7 33 6 18

Table 1
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units X = X =5 X =15 X=24 X=301. Blood 4 96 1
1 2. Uine 7 00 00 3. Small intestine 98 175 136 90

waaoeko3kitver 86 147 66 49 33 5. Spleen 11 17 1PCL2BM84/051998

6. Kidney 38 64 25 11 8 7. Mungs 18 15 26 11 8 8.

Turmour 8 40 99 67 79 9. Skin 9 8 19 7 15 10. Muscle 25

7 33 6 18 Table 124 Results: A Intraabdom na

iBepdest j on of Zn-chl orine-e6 conpl ex i nmobilized on SHA

at a dose of 25 ngy/kg wei ght was well endured by the
animals wi thout any signs of toxicity and did not

& f ecintrdabiombyehsndction @if Zmechiotingrgt mmlﬁex nueedbilitel yn SHA at

3 rs,aft the | £ b|||zed
B S AR b ST B st A b e ot
towticitytdnd didl nodaf&mi dm:sbdﬁpmran &ﬂcmﬁh,ﬁ)bﬂ) hmmedmtélyrdnﬁgso

he fi.rst. hours after injection. Its content in the
%PV@FﬂFf§§UE§°“ﬂ§ 10- 14 tinmes higher than its level in
the blood. C. A significant quantity of the

i mmobi | i zed conpl ex was al so accunul ated in the

Bt dneyhe immphiized ¢erpples wias rapidlp pbjonbheschrpmrth¢ apdominalzagity

Iﬂtm i)]%%é aL@ s H%(Jsﬂ@d d e rh)ver Hﬁ?\/tg% g‘égnt![?l%%lfsoar%e{ ﬁméecuon.

I mobi | i zed conpl was practica ent ]

lp icpmtentigy tha givethisswesxrasH@ul s timeheighentba its lewel in dlnpblosd.
was washed out intensely from

C. A significant quantity of the immobilized complex was also accumulated in
the kidneys in the first 12 hours after injection (only 2-2.5 times less than in the
liver), however, the immobilized complex was practically absent from the urine.
During the next 18 hours, the immobilized complex was washed out intensely from

the kidney tissue into the blood. The kidneys’ secretion function was not affected

during the whole observation period.

D. The maximum concentrations of the immobilized complex in the liver were
found during the first 8 hours after injection. During the next 24 hours, the surplus
of the immobilized complex was discharged intensely into the small intestines. The
dynamics of the disttibution curves of the liver and small intestines correlate
precisely with one another. It may be sufficient to inject 5-10 times smaller doses
of the immobilized complex in order to achieve maximum concentrations in the

tumout.

E. 5-8 times less of the immobilized complex accumulated in the spleen and the
lungs compared to the liver or tumour, and 24 hours after injection the spleen and

lungs had phone teadings.

F. Skin and muscle tissue both had practically the same accumulation dynamics,

the only difference being that the immobilized complex content in the muscle was
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the kidney tissue into the bl ood. The kidneys'

secretion function was not affected during the whol e
wohsewsrosatii on peri od. D. The maxi num concent r at PONSBWN4/051998

the i mmobilized conplex in2he |iver were found during

the first 8 hours after injection. During the next 24

ggurs the surplus of the immobilized conplex was

Tt 1 1P honty thagdhe imppbilisebeamples compet in the

dyham cs of the distribution curves of the liver and

smal | intestines correlate precisely with one another.

It may be sufficient to inject 5 10 tinmes smaller

dosesrif , dhgul R R it oidlehdRhob OBl &Y e

maxi mum concentrations in the tu B e

progreswvely from ﬂwmbémbrztern‘ in)ectmxemcaremmd hmhﬁnhﬁlthOuts after

.Sspl ge Iun are i v or .tunou
BRCASE AE a0y 18R SRR Bfrcrd (AiF0 bies)u irga o g much
1phgaaaehmeﬂd¢rrmomﬁ eGSKjeBn@ﬂ dlnmtd&ei ﬁxdﬁabx‘gﬁiﬁ@ari}Q%ﬁ b{n@lﬁe end of

| accurru atl.on ynamnm cs e’ onl Yy
tgf? Fé?ft"é‘y % é‘u ererssetimmabilized semplsispasengatior ip to
thé tﬁaﬁtﬁnﬁm&&l&lg’ﬁﬁaﬁe céndeh#RSor hI1REE wwol!;éaﬁreﬁlﬁe%eéﬁ%fa%d

n Jmobi | i zed conpl ex _content in the skin.
SPHE’ miFstors neféfct (the immebilized semples apncentration wmbar

thﬁl@ﬁ:ﬁf&ﬁﬁ&e@fn@ RASIE NSV mbBiRRRd (n TR ESHee Al atdl G Ghe gﬁ:r is

nd reached its nmaxi mum 15 hours ‘after injection.
FHoeh ¥orRhsaTed tVish for the diser qubupoun oncs 12 hasrsfadand

ihjectish AR OndeOPER mbR AT IR d l]ﬁﬁ&@%’te@@rﬁé&io ction,

and after an insignificant e e "t he
first 24 hours, a second |ncrease of immmobilized

PSR CORRENE BbdoRBtidtPof @,emﬁgﬁxﬁf&' H‘g&%é@%&’n RS2 omglal

t he concentration pI t eau was observe ween
<3yt seigribption fogsie dloask ipe the(drgyas |andrwlaslimg eult @ﬁ)ﬂh‘pl ex

GRREANEH bhifed AofieL] HITE: 4 S
i mobi |1 zeg‘%con‘p l;ex c%ncenter ?ﬂﬂ&n&l % ZQ%ours the lmm eblhzed
cgmplaxascuglateslsin she smven tiswieds afutoncetdmenbn GER. S&I‘iﬂes greater

th B4he 1S %dhé)H{nes garfegt%r than in the skin, muscle and other parenchymal
organs. In comparison with the pharmacokinetics of the dimer form, the monomer

form demonstrated much greater tumour selectivity and stability of the chemical

structure in tissues.

The spectroscopic data (see Figures 1 to 20) and pharmacokinetic data (see Figute
21) discussed above show that the immobilized preparations preserve the
monometic structure, purity and chemical stability of the porphytin nucleus of the

Zn-chlorine-e6 complex.

Definition of acute toxicity parameters:

To define parameters LD,, and LDy, three preparation doses were chosen (100, 125

and 150 mg/kg weight) for single intraabdominal injection. Chlorine-e6 readings
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I njection and once, even nore pronounced, 24 hours
after injection. To sunmari se, after the absorption of
woOheosiogsmabi | i zed conpl ex in the abdom nal cavi PET/IB2004/051998

redi stribution fromthe bl®d into the organs and
washi ng out of the immbilized conplex surplus by the
l'iver during the first 24 hours, the inmmobilized
werapkeon 25 aqunistEeewhETs ke it Lifone/ e weight and 1D;, is 160 mg/kg
&8 entration of 2.5 times greater than in the liver

6 times greater than in the skin, nmuscle and ot her
parenchynal organs. | n conparison Mﬁth t he

fgﬂex 1”? xjf RF k orgne-el'beco%l rmfmqgl;ﬂ.xf ec?e | gﬁ?xom dabove stated

reater ‘tunour se
&isad)ial fitttyreﬁkftloﬁll’!ﬁ thh tjéctidh vaisfobedruédonlp withstht elird AdiMal group

ctr,psco at a ee Figures 1.to 2

(RS Fisbe plabd: healed B Gecpemiigi s sippeiai i JoLeysinkosics!
soRRINn] alchldiBsddamBbtlal Z@ehaPE@PREAIIABSbRGBERT WFellidde After
1gnnonerlc structure, purity and chem cal stability of

RabsPYioR PE therrptag awd, lt%@vzfn thege apimals.did nepdiffeafrom the
AehiRid #RHiRé: r@u Okl théit YeIRHARR e cSions! @ndteld Neivity,

araneters LD an three preparatlon doses were
ieflerg fpody rzé%rfeabcqm‘m@ wei ght) for single

intraabdon1na| injection. Chlorine -e6 readi ngs26 were
taken as a prototype, where LD is 119 ng/ kg wei ght and
Dwingthedolloming J 2 hsiugth signsnpf eautq mxml(dqw @éaction, hollow sides,
céﬂrl%u o%éf&?cceagd%?gﬁ) lr&i%x 'E?é%*%o) &1? %gf %pép 5| ecnar}lggls %%Qe l?ept

stat eq” doses I'rst react I'on
usidsephedraginh foxw furthendodthightd ani mal group (150 ny/ kg
wei ght), because the preparation was injected in 3n
physi ol ogi cal sol ution, which caused tenporal ani nal
RBtriblek nsswete @atrizd aind eirthhﬂy withehtradbglomiidl af]edthas of 175, 200

tign of .the s uid __ho ver
B 2R ARt BT oiR PPoniR SRS ek Sege g hese
conBen@faiups ptavedl Beti€. behavi oural r eact i ons (noving
activity, defence reflex, food reflex, coat
condi tion).
It will be understood that the present invention has been described above by way of

example only. The examples are not intended to limit the scope of the invention.
Various modifications and embodiments can be made without departing from the

scope of the invention, which is defined by the following claims.
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During the follow ng 72 hours, signs of acute toxicity
(sl ow reaction, hollow sides, diarrhoea, defence and

woaod/seifil ex absence) did not appear. The ani NnRCE/IBEN€051998

kept under observation for 28 further fortnight.
Further tests were carried out simlarly wth
i.ntraabdom nal injections of 175, 200 and 225 ng/ kg
8%t , as well as 300, 350 and 450 ngy/ kg wei ght. Norie
of these concentrations proved toxic. It will be
understood that the present invention has been
Hescrisemprayadof bgeoyda 3 of exanpl e only. The exanpl es
are not intended to lLimt the scope of the invention.
Various nodificatiodg and gnbodi fients can be nade
wi t hout departing frqgmthe]scopef/of the invention,
whi ch is definegd g 1 FNCl alps. 27 Cains . A
compound of foﬁﬁm y ) ; R’(ﬂ;‘riereof, wher ei n
Mis a netal atomiN ¢ MII N\xydation state, a
nmetal halide or a ng kre the netal is Ca,
Ti, V, Nb, Cr, RM heuNi , Pd, Pt, Ag,
Au, Zn, Cd, Hg, Al ,\G, Jn, or a | anthanide, or
Ms SiR where Ris AENC sat d or unsakturated
al kyl group, eaghZRi, , 30, R7 R8, RO
R10, Rl11 R12, l513 and RN s _+TRigpéndeRt |y hydrogen,
(CH -CHO, (CH))R-CQ ! G sat ur at edor

8. 0 o

R R !
one or nore of -OHand -NH, nis 0, 1, 2 oror%’saﬁqgereof,
whetrein

M is a metal atom in the M(II) oxidation state, 2 metal halide or a metal
oxide, where the metal is Ca, Ti, V, Nb, Cr, Mo, Mn, Tc, Ru, Co, Rh, Ni, Pd, Pt, Ag,
Av, Zn, Cd, Hg, Al, Ga, In, Ge, Pb or a lanthanide, or M is SiR, where R is a C,-C,
saturated or unsaturated alkyl group,

each R, R% R>, RY, R, R, RV, R®, R®, R'’, R"!, R™ R™ and R" is
independently hydrogen, (CH,),-CHO, (CH,),-CO,R" or a C,-C saturated or
unsaturated alkyl group optionally substituted with one or more of -OH and -NH,,

nis 0,1, 2 or 3, and

each R is independently hydrogen, lithium, sodium, potassium, magnesium,
calcium, a C;-C, saturated or unsaturated alkyl group optionally substituted with one

ot mote of -OH and -NH,, ot 2 naturally occurring amino acid.

2. A compound as claimed in claim 1, wherein M is Zn, Cd, Ca, Mn, Au or Co.
3. A compound as claimed in claim 2, wherein M is Zn.
4. A compound as claimed in any preceding claim, wherein the compound is

immobilized on a protein, a polypeptide, a polymer or activated charcoal.
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each R15 is independently hydrogen, lithium sodium
pot assi um magnesium calcium a C -C saturated or

wane@toasiat ed al kyl group optionally substitut eBCWiIB1v04/051998

one or nore of -OH and -NH28 or a naturally occurring
amno acid. 2. A conpound as clainmed in claim1,
wherein Ms Zn, Cd, Ca, WMh, Au or Co. 3. A conpound as
| ai egoinpoghdphf@mulai®erein Ms Zn. 4. A conpound as
clainmed in any preceding claim wherein the conpound
is imobilized on agproteigt, a pptypeptide, a polyner
or activated charcoay. pound of fornmula 3 R7
RB Rl 2 R2 13 or 5 wherein Mis a netal
atomin the MRf R¥Btal halide, a
nmetal oxide or a sillcn vvith t wo/axi al substituents,

each Rl, R2, R3, R4 8 R9, R10, R11, R12,
R13 andR14 is hydroen L£CH) -CHO (CH
-COR15 or a C -C s§ unstur%t ed al kyl group

A e.qr nore of 3 OH and - NH
, Nis 0, 1, 2 orpp i s\ ndependent |y
i t hRirgy ' RS yUmRIAgnesi um
cal ci um a C - @3sat 1ate at ur at ed al kyl group
optional |y substi tdt ne pr nore of -OH and - NH
, or a naturall ylbc%hrrl ngi"ém noR'aci d, and wherein the
conpound is i mmobilized on a protein, a pol yepaltdesred,
Sifer or activated charcoal.

M is a metal atom in the M(II) oxidation state, 2 metal halide, a metal oxide
or a silicon with two axial substituents,

each R', R?% R’ R%, R®, R, R”, R, R’, R, R", R'?, R*® and R™ is
independently hydrogen, (CH,),-CHO, (CH,),-CO,R" or a C,-C;, saturated or
unsaturated alkyl group optionally substituted with one or more of -OH and -NH,,

nis0,1,2or 3,

each R" is independently hydrogen, lithium, sodium, potassium, magnesium,
calcium, a C,-C, saturated or unsaturated alkyl group optionally substituted with one
or mote of -OH and -NH,, or a naturally occurring amino acid, and

wherein the compound is immobilized on a protein, a polypeptide, a polymer

or activated charcoal.

6. A compound as claimed in claim 5, wherein M is Mg, Ca, Ti, V, Nb, Ct, Mo,
Mn, Tc, Fe, Ru, Co, Rh, Nj, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, Al, Ga, In, Ge, Sn, Pb,

a lanthanide ot SiR, where R is a C,-C; saturated or unsaturated alkyl group.

7. A compound as claimed in claim 6, wherein M is Mg, Ca, Ti, V, Nb, Cr, Mo,
Mn, T¢, Fe, Ru, Co, Rh, Nj, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, Al, Ga, In, Ge, Sn, Pb

or a lanthanide.
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6. A compound as clainmed in claim5, wherein Ms M,
Ca, Ti, V, Nb, C, My, M, Tc, Fe, Ru, Co, Rh, N, Pd,

werpos@a3iipAg, Au, Zn, Cd, Hg, A, G, In, Ge, SRCTPR004#051998

| ant hani de or SiIR where Ri2 a C -C saturated or
unsat ur ated al kyl group 7. A conpound as clained in
claim6, wherein Ms Ca, Ti, V, No, C, M, M,

¢, FbcoRpoumdas Fihlmq*& in clagn Tpwhergin Mag ZnpGu, @4, Codla, Au or
tlg_,AI G, In, Ge, Sn, Pb or a lanthanide.29 8. A
conpound as cl ai med in claim7, wherein Ms Zn, Cu,

Cd, Ca, Mh, Au or Co. 9. Acorrpoundasclaimsdin

| ai 8, as clained in
%ny g%e G gfﬁgxgmﬁo §h“ﬁﬁe q?ﬁg 2@npound is
|nnDb|I|zed i n nononer form 11 A conpound as cl ai med

| any one of ,clains 4 to 10, ereipt 0 und is
{ork PBEaRe% 55 Brfinchin tBnanapbaars { S AFEerb ifompound
ﬁQﬁMﬁbﬂhbﬂﬁiﬁmbBﬁéiﬁﬁtholyVInylpyrrolidone (PVP). 12.
A conpound as clainmed in any one of clainms 4 to 10,
wherein the conpound is immobilized on a | ow nol ecul ar

yei ghi csﬁwﬁﬁmg &8imelidn aey e&&rppu%sa@to%amld {ﬁe%ﬁi nd
12, wherein the conpound 1s | mobilized on ['ylysin

isimpobilizes aragiowehupane sibeninShiHY. bevied Walhunmra@SA) ot

) A erein each Rl, R2, R3, R4, R5, RG,
%?%@fib%?ﬁm%@%ﬁ R12, R13 andR14 is independently
hydrogen, nethyl, ethyl, propyl, allyl, COH CHCOH
o, (GG E'lm&g’s cl AR En 3t G qugllq grﬁg%m the fgz.npﬂund

precedi ng alm erern and are
is impobilided on @l lawmedeidularavsiglppetypdpnde.cl ai m  wherein
R5, R8 and R are hydrogen.

13. A compound as claimed in claim 12, wherein the compound is immobilized

on polylysine or polyasparagine.

14. A compound as claimed in any preceding claim, wherein each R’, R? R?, R*,
R, R% R, RY, R’ R, R, R, R™ and R' is independently hydrogen, methyl, ethyl,
propyl, allyl, CO,H, CH,CO,H or (CH,),CO,H.

15. A compound as claimed in any preceding claim, wherein R’ and R?are

hydrogen.

16. A compound as claimed in any preceding claim, wherein R, R® and R'" are

hydrogen.

17. A compound as claimed in any preceding claim, wherein R is hydrogen,
sodium, a C,-Cg saturated or unsaturated alkyl group ot a naturally occurring amino

acid.
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17. A conmpound as clained in any preceding claim
wherein R15 is hydrogen, sodium a C -C saturated or

wane@toasiat ed al kyl group or a naturally occurr PQGIBIDHE51998

acid. 30 18. A conpound as ddai ned in any preceding
claim wherein RL is aspartic acid or lysine. 19. A
compound as claimed in any preceding claim wherein

the cgﬁﬁﬁ’d?ﬁ&n‘il as claimgdiingang prereding slefraehereial Ry isppartic acid
S0ysifle.cOMpound as clained in any preceding claim
whérein R1 and R3 are hydrogen, and R1 is in the
down-configuration and R3 is in the up-configuration

ig) fo DAWY ; A ceonpaund clajmed in .
! ooty SR by pRERTR S Horfinthirgespad s
faPsiagtifllpiénaOi@heridllyipmr«CO H, and chiral centres 1* and
2* are in the (S)-conf guration. 22. A conpound as

claimed in any preceding claim wherein the conmpound
30 of Afcomptrad 25 Tk dGRIGHB predSdind\clpin® Glfegeih R 2h R are

reparati pp, of. C ound.of fornmulag 3 or a salt o
‘ﬁ’ﬁ*éﬁ??ee&f “%fgﬁ cF &t ??%fu‘?‘? “SAYTgaIqgr and) Ryjisyin the gpsepnfiguration in
foawplhi Sisnfotvhe step of m xing a conpound of formula 4
R R R112 R2 or a salt thereof with a netal conpound in

an aqueous solution having a pH 9 to
21. A compound as claimed in any preceding claim, wherein R’ and R*are

hydrogen, R? is (CH,),CO,H, R*is CO,H, and chiral centres 1* and 2* are in the

(S)-configuration.

22. A compound as claimed in any preceding claim, wherein the compound is of

formula 2
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yield the conpound of fornmula 3 or the salt thereof.
24. A process as clained in claim23, wherein an

wonvsssitzer i s added to the conmpound of fornuPar2B20po051998

formation. 25. A process asdiclained in claim 23,

wherein an imobilizer is added to the conpound of

formula 4 prior to the mxing with the netal conpound.
26. A process as clained in claim24 or claim 25,

oyher ai fobhs fbmgir%z&%drﬁoiaﬁgﬁﬁp&&d%f OEHEIRA YSorSQh I kb f
aving a pH 9.3 . A process for the preparation of

agclommgsioorrdy ohefof chithd @ 235 compigiag thesteropf mixing m¢amppund
kR_an ne of claiml1 to 22, conprising the steps of

ofgfmﬁ¥§?ng a conmpound of forrmula 4 11 12 14 13 or a

salt thereof wth an i mmobi i zer, in an aqueous

solution having a® 9 to®yield®an i mobilized conpound

4, and ( ) adding 3

conpound 4 tq,yi el A ag4
3 or the sal t} T
one of clains 24 2

|
protein, a polypegtide
charcoal . 29 RSA—f

und to the i mobilized

; ggypound of formul a
as clainmed in any

the immbilizer i s a

or activated

g1 cl ai m 28,

wherein the i mmob\li zer A humane al bum n (SHA) ,
bovi ne serum al bupFn &l yvi nyl pyrk ol i done
(PVP). 30. A progess & ' \ cl.ai m 28, wherein

t he i mobi | i : el ght pol ypepti de.

31. A processR% ai m 30, wherein the

or a salt thereof with a metal compound in an aqueous solution having a pH = 9 to

yield the compound of formula 3 or the salt thereof.

24. A process as claimed in claim 23, wherein an immobilizer is added to the

compound of formula 3 upon formation.

25. A process as claimed in claim 23, wherein an immobilizer is added to the

compound of formula 4 prior to the mixing with the metal compound.

26. A process as claimed in claim 24 or claim 25, wherein the immobilizer is

added to an aqueous solution having a pH = 9.
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32. A process as clainmed in any one of clains 24 to

31, wherein the immobilizer immobilizes the conpound
wohodsmssmlia 3 in nononer form 33 33. A processPas/1B2004/051998

claimed in any one of claim 24 to 32, wherein the

conmpound of formula 4, the netal conpound and the

i mobilizer are mxed in a ratio of about 1:1:1. 34. A

process as clainmed in any one of clainms 23 to 33,

anher g Er&c@% fo? ﬁgeg%&?aﬂﬁoﬁ QF mﬂ)ﬂl}pé gf fo?x?)i @ a f&lt thereof

conpound are m naratio o
aprcheresd inaanycdns afedpiinn! @nd2, cnepoiing Itlaa sreps2d ({)anilibg a
conmpound is an organonetal lic
cco%%%ﬁﬁgkgggﬂﬁaaprocess as clainmed in any one of
claims 23 to 35, wherein the netal compound is a
carboxylic acid neRal sal¥. 37.R°A process as clainmed
in any one of clai erein the netal
compound i s 8. A process as
claimed in cﬁ% é?gin t he netal
conpound is zinc acetate or copper
acetate. 39. A prg in any one of clains
23 to 38, wheed lyan i's provided
with a pH 9 by thg pni a. 40. A process

as clained in any /6w +5\23 to 39, dwherein the
aqueous soluébo ' Ig%—lof from9 to
41. A process a e Q) claims 23 to
40, wherein tRe sid i xi ng\t he i mmobilized or

conpound is carried out at a tenperature of fromCto

O C 42. A process as clainmed in any one of clains 23
ot @ sdlt thexbwfreitnat hemebiipech aﬁlia)qhacg,lstsb}htiﬁﬁ peiapd pdf > 9 to

P 3, or wi th t Lzer is carried out at
yie ‘{@Jnjﬁ’g?’a %rzee com ?uonm ‘gdngz ) 1§ﬁtal compound to the
1mmob1hzed compound 4 to yield an immobilized compound of formula 3 or the

salt thereof.

28. A process as claimed in any one of claims 24 to 27, wherein the immobilizer

is a protein, a polypeptide, a polymer or activated charcoal.

29. A process as claimed in claim 28, whetein the immobilizer is serum humane

albumin (SHA), bovine serum albumin (BSA) or polyvinylpyrrolidone PVP).

30. A process as claimed in claim 28, wherein the immobilizer is 2 low molecular

weight polypeptide.

31. A process as claimed in claim 30, wherein the immobilizer is polylysine ot

polyasparagine.

32. A process as claimed in any one of claims 24 to 31, wherein the immobilizer

immobilizes the compound of formula 3 in monomer form.
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43. A process as clained in claim41l or claim42,
wherein the step is carried out at a tenperature of

wobnra0dS1C to 40 C. 44. A process as cl ai ned i RCTHBIONI/051998

43, wherein the step is car3ied out at a tenperature

of from18C to 20 C. 45. A pharmaceutical conposition
conprising a conpound as clainmed in any one o f clains

1 to 22, and a pharmaceutically acceptable carrier or

381 | UBRhrod6s a5 IBRAUNRGRY bhCHE cIHRRIPASH3208h8RinCthe cBRHound
in claim45, wherein the pharnmaceutical conposition’is

of fopmplerdrthauneabtemporndyumal the framehilizkr {re maikedfinragratio of about
140§ ravenous, subcutaneous, intramuscular, intradermal,

intratracheal, intraperitoneal, intraarticular,

i ntraabdom nal, intracranial and epidural),

shransgerml . ail .(aer osol re | ,,.vagi nal . or

t opi cigﬁ i ns'c;T\sucé?lnl\r?%)4 kl)Ing eeafe ?r%déadgﬁl%'gﬁ d 3S‘ﬁgfrf’r?g‘aﬁlcj’mp°“nd

of nimils tdr audi tha metal. cofupoinad araaitkd dmh ranghdioht 0. as
claimed in claim46, wherein the pharmaceutica
conposition is in a formsuitable for ora

35dm M pidcais Brelaid@d id\aieddSCAAlins 03l to GAIPRS N tAE il

clainmed.in claim47, _wherein the pharnmaceutica

CUBRPIEF i1 Yhoteanprerliseemaeupte form of a tabl et

capsul e, hard or soft gel atine capsule, caplet, troche

3grllo enge, as.,a powder or granules, or as an aqueous
0

ut’t BIPCCERS SRR i 897 eReseaims 33 1995, wherein the metal

c&h@foﬁﬁﬂwi Eﬁﬁbxﬂﬁrﬂéﬁﬂnuapﬁltas cl _ai med in cl _ai m 47_ or.
cl aim 48, wherein the pharmaceutical conposition is in

a formsuitable for providing 0.01 to ng/kg/day of a

onp | s o . LAl 0 22 :
O Dy Paoces 4 AR Dol S 08 S s uerk gl
cothPoung it hdnphd omisessmmpaindconposition is in a form
suitable for providing 0.1 to 5 ng/kg/day o f the
compound. 35 51. A pharnmaceutical conposition as
3&| ai Meprdcesscis alaimbd in vimier 36 or tlhien 37, wherein the metal compound is

zinc acetate, cadmium acetate or copper acetate.

39. A process as claimed in any one of claims 23 to 38, wherein the aqueous

solution is provided with a pH 2 9 by the addition of ammonia.

40. A process as claimed in any one of claims 23 to 39, wherein the aqueous

solution is provided with a pH of from 9 to 10.

41. A process as claimed in any one of claims 23 to 40, wherein the step of
mixing the immobilized or non-immobilized compound of formula 4 with the metal

compound is carried out at a temperature of from 10°C to 100°C.

42. A process as claimed in any one of claims 23 to 41, wherein the step of
mixing the compound of formula 3 or 4 with the immobilizer is cartied out at 2

temp erature of from 10°C to 100°C.
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pharmaceutical conposition is in a formsuitable for
provi di ng about 2 ng/kg/day o f the conpound. 5:2. A

woheosmagkut i cal conposition as clainmed in clai RC28B2004/051998

wherei n the pharmaceutical 3donposition is in a form
suitable for parental adm nistration. 53. A

phar maceuti cal conposition as clained in claimb52,
wherei n the pharmaceutical conposition is in a form
43Ui t aDbeo e asiMihed SNOWEn 368} Bl B4R einHe stﬁx is_carried out
pharmaceutical conposition as clainmed in claimb52 or
a¢ p sempesturoRbfrem! 2 CcioctQ3Rar maceuti cal conposition is
an aqueous sol ution or suspension having a pH of from
6 to 8.5. 55. A pharmaceutical conposition as cl ained
44n any porvessofs chiimpdin disim ¢3,5vherdiothaigtep isncatdixel out at a
Bhgtadynapie RYof3E. cytol um nescent therapy of a
hufran or ani na | sease. 56. A pharnmaceutica
conposition as clainmed in claimb55, wherein the human

r anj mal_di sease i s characterised by begin or. ‘
4351 | GhERETEEFIL T LSO RRATEIE CIRHSfR g SRR Sfaisaed fgrany one
ofi eb¥as ¢ 4b 22 £dld PihrmadentibalPNREEHERI CheRE oF QIRASI T 1 ON
as clainmed in claimb55 or claimb56, wherein the human
or ani mal disease is a benign or malignant tumour. 58.
48, phay pRA#ULLER) GRRARIdN ARLARCE kx@él;gﬁﬁﬂ#ﬁ%@ gpe of
lains 45 to 57, for the treatnent of atherosclerosis,
PREfRIsPEcal epepediien isdpafermsuitablhariogel prrental Giupheding
i ted Y bus, Sl ddkdnlebSs, h‘tbﬁ’b‘&@{lﬁi’,%@i&e%bﬁ irﬁra_u@clreuﬂ %L@eritoneal
.viral, chlanydial, bacterial, b or ’

, | . Dbe _ nauobact eri al
Izraadulare intigpldamigels intraseanind andiepidutabp trensdesmal frérvpegs
ORI Yect IS RESI PRIpRLal (1RGQELA B! L4 L
(dirsea)ge,c or der ma gclraogfi?caij gg’lﬁgclatl’lq%‘%%ﬁ agg ngu%l} a
agd@ifytaitPnas clainmed i any one of claims 1 to 22, for
t he manuf acture of a phototherapeutic agent for the

use i n photodynam c therapy or cytol um nescent
4Y her ;ﬁpgbarmaceutical composition as claimed in claim 46, wherein the

Pharmaceutical composition is in a form suitable for oral administration.

48. A pharmaceutical composition as claimed in claim 47, wherein the
pharmaceutical composition is provided in the form of a tablet, capsule, hatd or soft
gelatine capsule, caplet, troche or lozenge, as a powder or granules, ot as an aqueous

solution, suspension or dispersion.

49. A pharmaceutical composition as claimed in claim 47 or claim 48, wherein
the pharmaceutical composition is in a form suitable for providing 0.01 to 10

mg/kg/day of a compound as claimed in any one of claims 1 to 22.

50. A pharmaceutical composition as claimed in claim 49, wherein the
pharmaceutical composition is in a form suitable for providing 0.1 to 5 mg/kg/day

of the compound.
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60. A use as clainmed in claimb59, wherein the
phot ot her apeutic agent is used for the treatnent of a

wdizesasgiichar act eri sed by begin or malignant ceCraBan4/051998

hyperproliferation or by ardas of neovascul ari sati on.
6 . Ause as clainmed in claim59 or claim®60, wherein
t he photot herapeutic agent is used for the treatnent

Sof a HaypmHE el cgrrREItPR AbHRimegAn claie 305 wherentbound

Al BURE donpNidNE 1Pk fGhldiBbiL fhp{,zo%idi{,é %?Jdg 9 mg/kg/day

manuf acture of a nedi canent for the treat

ot thercoswlovrdsi s, nmultiple sclerosis, diabetes, a
beni gn or malignant tunour, arthritis, rheumatoid
arthritis, a fungal, viral, chlanydial, bacterial,
5&anobAghemiaicudral pampesitivg a$ dhieediio ukiidgeaheeinHhY,

epatitis,., herpes. si.npl e her. oster, oriasi.s, a
PR DERERicR T £foe SUBER BOBHER L E SRR D
63. Use of a conmpound as clained in any one of clains

to 22, for the. nmanufacture of .phot odi_ agnostic
S3ent S EBPIRASE AL AOPPPOLE o cigmed ih SRR 22 ngherria the

paisk@eéamicilyobfp@sitionlis ithh FgBARitabIelfbrindavenouns administration.
hyperproliferation or by neovascul ari sation. 64. A use

as claimed in claim63, wherein the area is a begin or
sopl | OA 3Rh b AL OB c%goé‘tl&?!ab?gm%ﬁ if? Qﬁm%r@ma‘ﬁ?%&e\{rﬁg&n

or cytolum nescent therapy of a human or anina
thae pbagracepiérrb eomPagition fs an aspepuisrgluiontersagensioo Abvipg a pH
o &ald g . anount of a conpound as clainmed in any one

of clains 1 to 22 to a human or animal in need thereof

and subj ecting the human or aninmal to irradiation or
s§0UNdy 66, A HeLho Gl al L3 chaim 65, wherein

the hufan or an%am(?lng?%g!érg%sn‘?%mg ﬁ é‘? 2% 2pg okdemy 4§é‘§ P for
uge inrghie ghvaipdyneaiid theaapyhorpg tqbumsinkfceniathie sipy @if alhyimah @@ animal
d?{ea leovascul ari sation.37 67. A nethod as clained in

claim65 or claim®66, wherein the human or ani nal

di sease is a benign or malignant tunour.
56. A pharmaceutical composition as claimed in claim 55, wherein the human or
arnimal disease is characterised by begin or malignant cellular hyperproliferation or

by areas of neovascularisation.

57. A pharmaceutical composition as claimed in claim 55 or claim 56, wherein

thie human or animal disease is a benign or malignant tumout.

58. A pharmaceutical composition as claimed in any one of claims 45 to 57, for
the treatment of atherosclerosis, multiple sclerosis, diabetes, a benign or malignant
tuimour, arthritis, rheumatoid arthritis, a fungal, viral, chlamydial, bacterial,

nanobacterial or parasitic infectious disease, HIV, hepatitis, herpes simplex, herpes

zoster, psoriasis, a cardiovascular disease, or a dermatological condition.
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68. A nethod of treating atherosclerosis, nmultiple

scl erosis, diabetes, a benign or malignant tunour,
wanbdsrossits, rheumatoid arthritis, a fungal, vi Pair/jiB2004/051998

chl anydi al , bacterial, nandéacterial or parasitic

i nfectious disease, H 'V, hepatitis, herpes sinplex,

herpes zqster, psoriasis,,.a cardio cul j sease, or
S Qe OGO IPAPR GhAFET B “GRREE PLERG i 40 SrdPfng o
nt ARG lof 6 PHoYoBEdhp&itic\uge oY e Wk it phoidHpishtlc dferapy or
clained in any one of clains 1 to 22 to a human or
cuiohrainess§nheEPTher eof . 69. A method as cl ai med in
clai m 68, wherein the human or aninmal is further
subjected to irradiation or sound. 70. A nmethod as
68! ai Heuseias claped freclaiin 29, aiheseig she ph@pthsrapenti agegois used for
fhflot 0E, WIEALALL BRI 1) 64l OfRARGLhCCdiagh at i on
ti\é\/l\@tgth a2 wave ensgth‘:iﬁnat&%fe1 rabﬁngg%oé’ fro 500cnmto
hypipnotifeiation At g tabrad ofigeavasduimtdaiion.cl ai m 70, wherein
the irradiation is electromagnetic radiation with a
wavel ength in the range of from600nmto 900nm 72. A
6ret hodussasadlding@ h tlaint bAbntldilp 60heiezein thdiphatothadipatticoagent
.is electromagnetic. radiation.with a wavel ength in the
i3 BR8Oh B FHPEYTA PEBOORAIEPILMe ey hod as ¢l ai med
in claim72, wherein the irradiation is .
nggggssgg%gpcg%ggag; RARETAMIE R AR AP
manufacture of a medicament for the treatment of atherosclerosis, multiple
sclerosis, diabetes, a benign or malignant tumout, arthritis, rheumatoid arthritis, a
fungal, viral, chlamydial, bacterial, nanobacterial or parasitic infectious disease, HIV,
hepatitis, herpes simplex, herpes zoster, psoriasis, a cardiovascular disease, or a

dermatological condition.

63. Use of a compound as claimed in any one of claims 1 to 22, for the
manufacture of a photodiagnostic agent for the identification of an area that is

affected by begin or malignant cellular hypetproliferation or by neovascularisation.

64. A use as claimed in claim 63, wherein the atea is a begin or malignant
tumour.
65. A method of photodynamic therapy or cytoluminescent therapy of 2 human

or animal disease, comprising administering a therapeutically effective amount of a
compound as claimed in any one of claims 1 to 22 to a human or animal in need

thereof and subjecting the human or animal to irradiation or sound.

66. A method as claimed in claim 65, wherein the human or animal disease is
characterised by begin or malignant cellular hyperproliferation or by areas of

neovascularisation.
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67. .A method as claimed in claim 65 or claim 66, wherein the human or animal

disease is a benign or malignant tumour.

68. A method of treating atherosclerosis, multiple sclerosis, diabetes, 2 benign or
malignant tumout, arthritis, rheumatoid arthritis, a fungal, viral, chlamydial,
bacterial, nanobacterial or parasitic infectious disease, HIV, hepatitis, hetpes
simplex, hetpes zoster, psoriasis, a cardiovascular disease, or a dermatological
condition, comprising administering a therapeutically effective amount of a
compound as claimed in any one of claims 1 to 22 to 2 human or animal in need

thereof.

69. A method as claimed in claim 68, wherein the human or animal is further

subjected to irradiation ot sound.

70. A method as claimed in any one of claims 65 to 67 ot claim 69, wherein the
irradiation is electromagnetic radiation with a wavelength in the range of from

5000m to 1000nm.

71. A method as clhimed in claim 70, whetein the irtadiation is electromagnetic

radiation with a wavelength in the range of from 600nm to 900nm.

72. A method as claimed in claim 71, wherein the itradiation is electromagnetic

radiation with a wavelength in the range of from 620nm to 820nm.

73. A method as claimed in claim 72, wherein the itradiation is electromagnetic

radiation with a wavelength in the range of from 630nm to 710nm.



