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.1 August 2006 /Novel, water-soluble porphyrin platinum cohpeawsic0&i t h hi gh
tunor selectivity and their use for the treatnent of benign and nalignant
tunmor:- diseases 5 Introduction The invention relates to novel,

wat er - sol ubl e porphyrin plati numconpounds with high tunor selectivity and
their use for the treatnent of benign and nmalignant tunor diseases. In

parti cul arNovelewhtaresvlubie RyATH nami ¢ anti- 10
~ tunor thera %ﬁ;l n man and ngﬁfg l's. Pﬁ?ﬁ'ﬁ‘@ﬁé'ﬂpbﬁpﬁg i?#?"é:)'g @%es with

por phyr i n SERRtItY and) thejsiusedopithe Sciatment of detiign angl rﬁ&h@ﬁbﬁf tuﬁ?éﬁ owi g

phot ot oXi g; unor agents have al ready been described in the

publ i cations. M Sharman, CM Allen and J.E. van her, DDT 4, (11)
507-517 (1999). Phot odynam' c therapeutics: basic pri nci pl es and cli ni cal
applications 20 T. kunaka and H Kato, Rev. Contenp. Pharnmacother., 10,
59- 68 {199¥yodudtinrenti al Applications of Photodynam ¢ Therapy. H. Brunner,
H Cberneier and R M Szeimes, Chem Ber., 1995, 128, 173-181. 25

Plati num(ii) conplexes with porphyrin ligands: synthesis and synergi sm

during phgé mﬁg@m felhit & Ilerer and B.
Treitti nger Inorg. Chim %{%vae'l" %%EPQ@EQE @ngnéﬁaﬁmum compounds with
igh tumor selectivity and their use for the treatment of benign and malignant tumor

diseases. In particular, the inventive compounds are suitable for photodynamic anti-
10 tumor therapy in man and mammais.

Prior art

Platinum(ll) complexes with porphyrin ligands and their application as potent
15 cytostatic and phototoxic antitumor age'nts have already been described in the
following publications.

W.M. Sharman, C.M. Allen and J.E. van Lier, DDT 4, (11) 507-517 (1999).
Photodynamic therapeuti_cs: basic principles and clinical applications
20 ' _
T. Okunaka and H. Kato, Rev. Contemp. Pharmacother., 10, 59-68 (1 999),
k) Potential Applications of Photodynamic Therapy.

-....H, Brunner, H. Obermeier and R.-M. Szeimies, Chem. Ber., 1995, 128, 173-181.

25 Platinum(li) complexes with porphynn ligands: synthems and synergism during
photodynamic therapy.

H. Brunner, K.-H. Schellerer and B. Treittinger, Inorg. Chim. Acta 1997, 264, 67-69.
Synthesis and in vitro testing of hematoporphyrin type ligands in platinum(il}
30 complexes as potent cytostatic and phototoxic antitumor agents.




Synthesis and in vitro testing of hematoporphyrin type |i'awatst40A6
platinun(ll) 30 conpl exes as potent cytostatic and phototoxic antitunor
agents. i | August 2006 Descri pt ion of the invention In the invention,
novel porphyrin platinumderivatives are described, which have cytotoxic
properties. Surptisi gwe t he, conpounds have good water solubility and a 5
hi gh sel e S\ﬁ"!l&w"rﬁ % W8 can be used for the treatnent of cancer
and, in particular, for the phot odynam c treatnent of tunors. The general
formul as of the clained conmpounds of the tetraaryl porphyrin plati num
deri vati vistte/jmeeation, naveFpomilysinl pl&tinEm-tidtivaiives B gésribed) whith NeveR3 R
0 x 0 cytotoxic properties. Surprisingly, the compounds have good water solubility and a
5 high selectivity. The compounds can be used for the treatment of cancer and, in

particular, for the photodynamic treatment of tumors.

The general formutas of the claimed compounds of the tetraarylporphyrin platinum
derivatives type are:
10 Formulal

H“-"—R2
X.’/ """‘NH—H-*RS

RS

= R6
R: —@-o—{—cné—-cr—g—o—];m

n:1-20

X: O, S, NH, N-Atkyl

R2/R3: H Alkyl, Aryt, Aralkyi, Hetaryl Hetarylalkyl, Cycloalkyl

R4: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

R5: H, Alkyl, O- Alkyl S-Alkyl, Halogen, Nitro, Cyano, Amino, substltuted Amino

R6: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, substituted Amino




“RB\,--~,R6 R --J\\\z1~-O+CHL-CH -O+ R4 n: 1-20 X 0, S, NMoust280&yl R2/ R3:
H Al kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloal kyl R4: H, Al kyl,
Aryl, Aral kyl, Hetaryl, Hetaryl al kyl, Cycloal kyl R5: H, A kyi,- 6-A kyil
S-Alkyl, Hal 0-gen, Nitro, Cyano, Am no, substituted AmMno R& H, Al kyl,

O Al kyl , g-AI F&%ﬁlﬂ Hal ogen, Nitro, Cyano, Ami no, substituted Amno 2 1
August 208rm Hhula 20 RN HR7Z HNHR8 Nz 0011 PI~NNHRO R :5 0 x
-R10 N ' -

NH'{-——- R8
o) >z
~

Pi-—--..NH;-;'\\ RQ/P/

o R10

X: O, S, NH, N-Aiky! , ‘ _
B?/RB/F!Q/RTO: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl or B8 and R9 can
join together to form a ring with Z= (CH,), and n=0-6 or '
ETTQRLO Hl,q;(CHz),, — COOR14, n=0-6

1 H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetaryialkyi, Cycloaikyl
R1 2 H, Alkyl, O-Aikyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, substituted Amino
g} 2: g, ﬁ.llkkz: O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, substituted Amino

In a first aspect of the present invention, there is provided porphyrin platinum
derivatives of the (a) tetraarylpaphyrin platinum derivatives type according to
formula | and Il as defined above,




0 RI3 042 R ~~OtCH, 1--CHF-Otn R11 n: 1-20 X 0, S, NH Adgusizgd
R7/R8/RO/Ri 0: H A kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycl oal kyl
or RB and R9 can join together to forma ring with Z= (CH2). and n=0-6 or
R7/RRG H, -(CH2), -- COOR14, n=0-6 RI 1: H, A kyl, Aryl, Aralkyl, Hetaryl,
Hetaryl al kyl, Cycloal kyl R12.- H, A kyl, O A kyl, S-Akyl, Halogen, Ntro,

iQyano, ARthedpventvetéampedndehave aRbdist bhe dekidr f@sgl'r'fﬁ é&‘% ' n,
- Nitrg, ano, Axi no, substituted Amino Rl4: I—rl,0 Al ky letrﬁy'a%‘ |rsr'?b§§hpec of
t he §re fiv of fis¥racsmates.dheinpire epantivemantier theiptiasteraoisoters oriri ves of

the (a) thetd 'B@@J@ér' i derivatives type according to formula l
and 11 as de¥| n%rg a ove‘#%%%&‘%ﬁ@%% ' S%ﬁﬁo%ﬁmﬁﬁi ve conpounds have at
| east one center of asymetry, they can be in the 5 -formof their

racemates, their pure enantioners and/or their diastereoisoners or in the

form of IRaxaegoad aspectrfsie prasent inventorm thekeds bRV F GEEHBthel N @ second
aspect | L here.is provided use of the conpounds as

. defined abogve as therapeutic a
production of medicaments for the treatment of cancer.

In a third aspect of the present invention, there is provided use of the compounds
as defined above as therapeutic active compounds for the production of
medicaments for the photodynamic treatment of tumors.

The inventive compounds exhibit cytotoxic activity in selected tumor cell ines. The
antitumor activity is intensified by irradiating with electromagnetic radiation having a
10 - wavelength of 600 to 730 nm. The invention accordingly relates to the chemical
combination of the cytotoxic principle of the platinum compounds of the cis platinum
type with a photodynamically active molecule of the porphyrih derivative type, in such
a manner, that compoUnds.of goﬁd water solubility and high selectivity are obtained.




‘production of nmedicanments for the treatnment of cancer. | n Audukti20d6 aspect of.
the present invention, there is provided use of the conpounds as defined
above as therapeutic active conpounds for the production of nedicanents
for the photodynam c treatnent of tunors. The inventive conmpounds exhi bit
cytotoxic activity in selected tunor cell lines. The antitunor activity is
i nt ensi i ebhdinvientive icatmpogndistdanddeatminisigned intracdetizily| inraberdbrglhy i o0
wavel engt h _of 600 The i nvention accordingly relates to the

Chon car’ - CBIBTRACHERY o teRE ISl NG AUIART G Gty ralb, AeF el gunds
of the ci §npbakddIMredtl I o _the
por phyrin .deri vatllyvee SWP%“?&?EHQ man nerﬁﬁaﬁgé%nfggﬂﬁﬁ&# go " wat er

sol ubi | i t ycombet tatgetsseamulemctqat@d tabibisapowders, granulaiess dropa) Syrupss
| stered intraaterially, intracerebrally,

i nventive nds e a

i ntranmusc® '%F?f})%ﬂtgsq WW&%@%PE E&QQW inflsiphSelEions, drinking sokiiens oy In sead v,
par ent er algiar q,%[@ al Iy, rectally, subcutaneously and/or topically in
the formo ta ets, film coated tablets, capsules, coated tablets,
powders, granul ates, drops, syrups, ointnents, powders for inhalation,

i nfusi on bolaufowtis aspechnif e sgresento imvention,n tiepatis prolvizleds Hiddiddngerfter m 1 n

, f h . of th '
B ohourt BB oS lohs S e et R e TP ST B TR
- physi ol ogphysdidlpgically takérableccarrérsrandéorddituents dumndliaries. auxi liaries. In a

fifth aspect of the present invention, there is provided process for the
- In a fifth aspect of the present invention, there is provided process for the
production of the medicament as defined in the fourth aspect is characterized in
that one or more compounds as defined above are processed fo give
pharmaceutical prepafations or brought into a therapeutically administrable from
using customary pharmaceutical carriers and/or diluents or other auxiliaries.

1

The synthesis of the inventive compounds is described.

'I“_etraa[ylgogghyrin Qlat'irium derivatives

Synthesis of the substituted benzaldehydes. For the reaction with 4-hydroxy-

‘ benzaldehyde the respective oligo- and polyethyleneglycol monomethylethers had to
be activated at their alcohol terminus with tosyl chloride according fo a literature.
brocedure. The etherification was performed by refluxing the tosylated alcohols and

' 4—hydr6xybenzaldehyde together with K,CO, in DMF. The substituted

- benzaldehydes were separated by filtration and purified by column chromaiography.

~For platinum coordination to the tetraarylporphyrins to be synthesized it is necessary
- tointroduce two adjacent carboxyhc acid groups in one of the substituted :

| benzaldehydes. Therefore, 4-hydroxybenzaldehyde was etherified with dlethyl
..bromomalonate under alkaline conmditions. The diethyl 2-(4-




. production of the nmedicament as defined in the fourth aspestgust2006
"characterized in that one or nore conpounds as defined above are processed
to give pharmaceutical preparations or brought into a therapeutically

adm nistrable from using customary pharmaceutical carriers and/or diluents
or other auxiliaries. The synthesis of the inventive conpounds is

ubst | ut oo DEeAYREERENE S (h I AEMFlq AP BERBIBhubies ey

“the respeths syntedig of asymimetic/tetiaghdpeghydas. nononet hyl et hers had to be
activated at their alcohol termnus with tosyl chloride according to a

.literature procedure. The etherification was performed by refluxing the
The. subst TR Seans Pa N REERES: The SRl Bhuagiiting pur i ed by

B W i o ol 22
br omomal [Poren IS R VPRI T IEblor B b chyBSadnding 1 august

2006  f opoppiyrinsoTh tetranglperifginesers WERS perifiel Wsédﬁ?ﬁémé nt ut ed
benzal deg%des or .the _synthesis of asymetric tetraaryl porphyrins.

synt hesi STEMlegraRtigmyhe-carbgurliesacidmavkighwese requifeck foe cossdimationi o the
Letragry pRArRM(N FadfioniS WePt PRébaR4 ttngpcfrofylsirédosf?xe AL rrz{i)?threagrg the

() CHCI, and 20 % methanolic KOH solution or pure 20 % methanolic KOH solution

only.

Synthesis of the platinum fragments. 1 »2-Diaminoethane, 1,3-diaminopropane,

is trans-1 .2-diaminocyclohexane and 2,2-bipyridine were commercially available and
used as ligands to prepare the cotresponding dichioroplatinum(ll) complexes
according to literature procedures. Ethyl DL—2,3-diaminopropionate dihydrochioride,
ethyl L-2,4-diaminobutanoate dihydrochioride and diethyl meso-4,5-diaminosuberate
dihydrochloride were synthesized according to literature procedures and used as

20 ligands for the preparation of the corresponding diiodoplatinum(il) complexes.

Synthesis of the platinum complexes. For the reaction with the
porphyrincarboxylic acids cisplatin had to be activated by conversion into
diammine(diaqua)platinum(il) hydroxide. It was reacted with an equimolar amount of

25 the porphyrin ligand in a mixture of CHCI,, ethanol and water or, In the case.of the
water-soluble ligand, in pure water. The resulting diammine(malonato)platinum(ll)
complexes precipitated. To the reaction mixture of the water-soluble coinplex CH,CI,

~was added to remove neutral impurities. The aqueous hphase was evaporated to
- obtain the product. |




respective benzal dehydes were reacted under Lewis acid catAlgesti2006 0

por phyri nogens, which were oxidized with p-chloranii to the corresponding’
" porphyrins. The tetraaryl porphyrin esters were purified by several colum

chromat ogr aphi es. The carboxylic acids, which were required for

coordination to the io platinun(ll) fragnents, were prepared by hydrol ysis

of the esters with a m xture of CHCL3 and 20 % net hanolic KOH sol ution or

P sgment o. 18 el ABAmED sty MERE 4EaAd by Bt S0 HE
trans- 1, 24gimirbARY@ofPiansuraNy sedies biviithi wireeredBicrl WRRER edunblar
avail able and wused as ligands to prepare the correspondi ng

di chl or opbgfq, e Bt {He rééw&gieﬁ%m@ﬁggggn& Acd ] hafighife IR WitRsnol Erld

DL- 2, 3- di am nopr opi onat e et hy 2, 4-di amhobut anoat e

d1hydrochiyeside itk @ie/bf BSPatdr-SoRbRARLREpaiEwatin YRS eohippsicde ver e

synt hesi zed according to literature procedures and used as 20 |igands for

t he prepapatd i Iy d t]
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por phyrin DAL i j | t [ PEMRESi on into .
- diamm ne(@?%"ﬁ?a%b?ggﬁjﬁ% I U§ﬁgﬁpg§?%gésl$a\?\ggﬁrégz%t e '\?mﬁg‘%%an eg]ui nol ar

anount of 25 the porphyrin ligand in a m xture of CHCLl3, ethanol and water

or, int case. of .t he, ter-soluble ligand, . in pure watey. The,resulting
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10 platinum(ll) species, which are water-soluble. In this form they were reacted with an U

- equimolar amount of the porphyrin ligands, in a mixture of CH,Cl,, ethanol and

water. The water-insoluble complexes precipitated after concentrating the solutions.




6 1 August 2006 The diam ne(dichloro)platinun(li) fragnehiguse0es acti vated
by conversion into diam ne(dihydroxy)platinunm(li) species, which were
reacted with an equi nolar anmount of the respective porphyrin malonic acid
in a mxture of CH2Cl 2, ethanol and water or, in the case of the

wat er-soluble ligand, in pure water. The conplexes 5 precipitated. To the
wat er - sol ubl e conpl ex CH2C12 was added to renove neutral inpurities,

.- before the aqueous phase was evaporated to obtain the product. For the
react i on Exemplane epehedimentsal onic acids it was necessary to activate the
di am ne(diiodo)platinun(li) conplexes by conversion into diam ne(dinitrato)
o platinum(ll) species, which are water-soluble. In this formthey were
“reacted ﬁ\{'tg an, en%(ui mol ar appunt of the porphyrin |igands, in.a mxture of
“cHea 2, EisiRieving-rranples are infrndgglie explaibtheonkertinninanere dstaibi pi t at ed

af ter coTmeinveaivecorhpsursdd afel teitearylbotpHHBLSIRRGA Berfsavay, %bx\/e:’éa‘:%/d' ment s
The foll ow nfg exarIBI gs I ntended to explain the invention in re

det ai | . WHeO TRASR'ES a&?ﬁéounds are tetraaryl porphyrin platinum
derivatives, covered by way of exanples 1 and 2. Exanples: io0 Exanple I

| Examples:
10 Example 1
| o

/[
Oy 0.
PI=—NH,
3 . 0 |

R: —<}—o—PcHz—cHE—o—]n—CH3

n52

Diammine[2-(4-{10,15,20-tris[4-(1,4, 7-trioxaoctyl)phenyl]porphyrin-5-
yl}phenoxy)malonatolplatinum(il) (No. 21 in Figure 1)
- 15 The compound 2-(4-{1 0,15,20-Tris[4-(1,4,7-trioxaoctyl)phenyl]porphyrin-5-

yl}phenoxy)malonic acid !(1 09 myg, 0.100 mmdl) was dissolved in 10 ml of CHCI, and

20 ml of EtOH, combined with 0.100 mmol of the aquéous
diai'nmine(diaqua)platinum(ll ) hydroxide solution.and stirred for 20 h. Yield: 81.0 mg
('54.2‘ pumol, 54 %) purple powder, mp 213-214°C.

20 Anial (CHeNeO, Pt - 10 H,0, 1494,5) C: calcd. 49,83; found. 49,19, H, N: calcd.
| 5,62; found 6.09. o | |




R RN H N/NH3 "OPt I~NH RO) 00O OtCH -CH - O+ CHAugust2006
D anm ne[ 2-(4- (10, 15, 20-tris[4-(1, 4, 7-tdoxaor-tyl)phenyl ] porphyrin-5-
yl ) phenoxy) mal onato) pl afi num(li) (No. 21 in Figure 1) 15 The conpound
2- (4-{10, 15, 20-Tri s[ 441, 4, 7-tri oxaoct yl ) phenygpor phyri n- 5-
yl ) phenoxy) mal onic acid (109 ng, 0.100 mmol) was dissolved in 10 m of
CHC13 andexafpi 20f MOH, conmbined Wth 0.-100 nmmol of the aqueous dia
nm ne(dl aqua) pl ati nun{l1) hydroxi de sol Lfflon and stirred for 20 h. Yield:
81.0 my OC. 2 phol, 54 % purple powder, np 213-214 20 Anal .
(C 2H, 6N. O4pt 020, 1494.5) C calod. 49,83; found. 49,19. H N

4

R: —@—o—ﬁca;—cn;—o—]“—cm

n3

5 (+)trans-1 »2-Diaminocyciohexane[2~(4-{10,1 5,20-tris[4-(1,4,7,10-
tetraoxaundecyl)phenyl]porphyrin-5-y!}phenoxy)malonato]platinum(ll) (No. 29in
Figure 1). _
122 mg (0.100_ mmol) 0f the compound 2-(4-{1 0,15,20-Tris[4-(1,4,7,10-
t_etraoXaundecyI)phenyl]porphyﬁn-S-yl}phenoxy)maibnic acid in 10 mi of CH,Cl, and
- 10 20 mi of EtOH were reacted with 0,100 mmo! of activated (+)-trans-1,2-
d_iaminocyclohexane(dich!oro)platinum(lI). Yield: 113 mg (73.9 ymol, 74 %) purple

solid, mp 208°C. Anal. (C,,HgN.O,.Pt, 1526.6) C, H, N.




" 5,62;

found 6.09. 8 1 August 2006 Exanmple 2 R RN H NMNQ!!I&NEQOG 0 0 R'NH

2 0) 0l 0O R O+CH -CH -0+ CH3 n: 3 5
()-trans-1, 2-Di am nocycl ohexane[ 2-(4-(lo,15,20-tds[4-(1, 4,7, 10-

t et raoxaundecyl ) phenyl | por phydn- 5-yl } phenoxy) mal onat o] pl ati nun{I1) (No. 29
in Figure.1). 122 ng (0.100 mmmol) O the conpound

2-(4-{10 (1,4,7,10
t et raoxauénﬁ)lg CH Eéinéyll | por phyTi n-5-yl } phenoxy) mal onl.e acid in 10 m of

CH2Cl 2 and
Data of the cytofoxic effect was obtained, for instance, on the human tumor cell lines

TCC-SUP and J82. The effect of the compounds was investigated in the dark and

5 under irradiation with light at a wavelength of 600 — 730 nm. Selected compounds
are clearly more acfiv cytotoxically under irradiation. There is a synergism between
the cytotoxic effect of the platinum component and the photodynarmic principle.

Cell lines and general procedures.

10 To‘determine the antiproliferative activity of the new porphyrin ligands and the
" corresponding platinum complexes with different. amine non-leaving groups two
bladder cancer cell lines TCC-SUP and J82 were selected as in vitro models.

To discriminate between the cytotdxic and phototoxic effects all experiments were
15 caried out in duplicate. The cells were seeded into microplates and the test

compounds were added after 48 h. One batch of the microplates was keptinthe .

dark until the end of the experimant, whereas the other microplates were irradiated

48'h after addition of the substances for 10 min with a light dose of 24 J-cm'z. before

the plates were reincubated in the dark.

20

N ; End-p_gint chemosensitivify assay.

10




io 20 mM of EtOH were reacted with 0. 100 mmol of acti vatledglstyedéans- 1, 2
di am nocycl ohexane(di chl oro) pl aUnunm(li). Yield: 113 ng (73.9 pnmol, 74 %
purple solid, nmp 208*C. Anal. (C74H,6N.017pt, 1526.6) C. H N 9 1 August
2006 Biological data. Data of the cytotoxic effect was obtained, for
imnstance, on the human tunor cell lines TCC SUP and J82. The effect of the
_conpounds was investigated in the dark and 5 under irradiation with |ight
Steaatyipormhygimplati igrnvagiveetypel conpounds are clearly nore activ
cyt qt.oxi cal l'y under irradi atl on. There is a synergi sm between the
cytotoxic effect of the plati numconponent and the photodynam c principle.

Cell Ii assh 1 ' - ] [proliferative

acti vi t?/!ﬂos.ic theg;‘;ﬁg,z\/a\;I ?MEF'BSF%M nghn@% %%rg gﬁg%@@ﬁé@%ﬁg% pI ati num

conpl exéetrawlpmmmym-piaunmmcmugamslzeasamewmgnry rhﬂwe:wdé a@wﬁ cel |
SUP and J82 were selected as in vitro nodels. To discri‘mnate

I T
bia'? SZe n%%ﬁoﬁﬁ%{'ﬁﬂ igkoup the Frstdis sareelagrwith these ofeﬂagé:anmﬁwpgrphyrm 15

d t dth
et CCphubfcsiiple; aﬁ%%@dz@ 78, ER L S0 e B bt BB s oo wes
k t d of th t he ot
meE?oLﬁﬁt%?%@?@W~iaf@be® SOt uttel e | R VBB ARG B¢ CheB L PBH 10
mn with alight dose of 24 J-cnR before the plates were reincubated in
t he dark.

11




.20 End- point chenpbsensitivity assay. 10 1.August 2006 TetAwastZ0pdr phyrin .
~platinumderivatives type. 25 At a dosage of I Mand 5M both the dark and
phototoxicity of the tetraaryl porphyrin-platinum conjugates 21-38 were

hi ghly influenced by the type of the nonleaving group the result agreeing
W th thogfo of the _hemat oporphyrin platinumconpl exes di scussed above. 23,
29 and 30° kel eSRaEVeRs at ddiMengeniraliomatl oM koncentistianithens wesjanjapes

- wi-th T/C values. of around 37 5Y and 1 August 2006 63% respectively, at 1
pM conceflighhtanbancement pivils extotxicityi oh then teteaangiporphlygin-platinling bnjugates
enhancenent of the cytotoxicity of the tetraaryl porphyrin-platinurn

conj ugatwih the sidetdhairslegtithai 2 andmgtt8 apén aratiiatioh. upaAnhé Evedigat thenighfn t he
average the light- induced T/ Ccrr. Values were by approxi mately 20% 1 ower

t han theindacéd oMCL,. CYalQbOXWetE 186 drprddmatsly SPOWN lowdN tﬁéﬁ'r%s‘%lahfloﬂ@/e
concentration of the conplexes to 5 pMenhanced the dark effects and’the

phot ot oxgytodtokiehied {dataays S'hawﬁ)_gure 1. Apart fromcisplatin, the highest
antitunor activities were neasured for the tetraaryl porphyrin-plati num

conj ugat & indEadd iMothd NEEARation( GFthé BonfliEkdd ol § AP adnAiclafh RFY shahgxane
(28-30) non-1Ieaving
and the phototoxicities as shown in Figure 1. Apart from cisplatin, the highest
antifumor activities were measured for the tetraarylporphyrin-platinum conjugates
bearing diammine (21-23) and (#)-trans-1,2-diaminocyclohexane (28-30) non-leaving
groups. The differences between the dark and light-induced toxicities were best for

the tetraarylporphyrin-platinum complexes 24, 27, 32-34, 36 and 38 with a side chain

length of n = 2 or n = 3 (Figure 1).

12




groups. The differences between the dark and |ight-i nducedAuansti2éfg i es were

best for the tetraaryl porphyrin-plati numconpl exes 24, 27, 32-34, 36 and
38 with a side chain length of n 2 or n 3 (Figure 1). 12 1 August 2006
Clains 1. Porphyrin platinumderivatives of the 5 (a) tetraaryi porphyrin

pl ati num derivatives type according to fortnulal R RN H NNHNH-R2

N O PI-NH-RBRO 0 RS R R -~\\//~-O+tCH -CHZ-O+ R4 fi:,1-20
~ Claims :

1. Porphyrin platinum derivatives of the
5 (a) tetraarylporphyrin platinum dedvatives type
according to formula |
R

. NH;7—R2
Ox_O,
PI——NH;—R3
. 0
o

RS

R6 -
R: —®70+CH5—QHZ—O%;R4

n: 4-20

X: O, S, NH, N-Alkyi
R2/R3: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl
R4 H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

R&: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, substituted Amino
R6: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, substituted Amino. .
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X: 0, S. NH, NAKkyl R/R3: H Akyl, Aryl, Aralkyl, Het at4ugustd@e@aryl al kyl ,
Cycloalkyl R4: H A kyl, Aryl, Araikyl. Hetaryl, Hetarylal kyl, Cycl oal kyl
- R5: H A kyl, OGAkyl, S A Kkyl, Halogen, Ntro, Cyano, Am no, substituted
Amno R6: H A Kkyl, OAkyl, S-Akyl, Halogen, Ntro, Cyano, Am no,

substituted Amno 13 1 August 2006 and according to fornmula 11 R. RN H

N N H tFI HN N 00 Pt H/2 RORO x 0 R
- and acc_ord%ng to f’ormulaNll - o

NH;
OO~ / e
s
0
« RIO |
o | o
R w O+CH—CH~0—]—R 11

n: 1-20

X: 0, S, NH, N-Alkyi

R7/R8/R9/R10: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyi, Cycloalkyl or R8 and R9 can
join together to form a ring with Z= {CHz), and n=0-6 or

R7/R10: H, -(CH,), — COOR14, n=0-6 |
R11: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

R12: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, substituted Amino

R13: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, substituted Amino

R14: H, Alkyl _ ,
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2 R OtCHi-CHi-Otn R 11 n: 1-20 X 0, S, NH, N A kyl RAASPEEIHE o H,
Al kyl, Aryl, Aralkyl, Hetaryl, Hetarylal W Cycloal kyl or R8 and RO can
join together to formaring with Z= (CH), and n=0-6 or R7/Rl 0: H,
-(CH2). -.COCR14, n=0-6 R 1: H A kyl, Aryl, Aralkyl, Hetaryl,

Het aryl al kyl , Cycl oal kyI R12; H A kyl, OAIW S Al kyl, Halogen, Ntro,

Cyano. Am 20 BRI A% R RAUY oneef e, o SEhGE°D
Conpounds aceéterdsnin ttbe dban nmflthdmavzaaagnatee theimpuee anamtivmers aralfdrotheir
210 11, IO BrS] b BEORR' oy gl Sk RTRRRGRNERY 01

di ast er eoi somers or m xtures 0o

di ast er eoi soﬁﬁ%ﬁfeglsol]!ﬁsof t he conpounds according to clainms | and 2 as

t herapeuti ¢ active conpounds for the production of nedicanments for the
treatment of cancer. 15 1 August 2006 4. Use of the conpounds according to
clains | and 2 as therapeutic active

3. Use of the compounds according to claims 1 and 2 as therapeutic active
' compounds for the production of medicaments for the treatment of cancer. -
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conpounds for the production of medicanents for the phot otyei2€08 r eat nent
of tunors. 5. Use of the conpounds according to clains 1, 2 and 4 as

t herapeutic active conpounds for the production of nedicanments for the
phot odynam c treatnent of tunors by irradiating with el ectromagnetic

radi ati on having a wavel ength of 600 to 730 nm 6. Medi caments conprising
one or nork bsepelthis carpordisg acoording e dlaiasd 12and 2 agddhtfapeutio adiiveonmary

Pracess for PRoPRaad R Ge WEodidton dHTfleficpenti Piing b dbliptyft L ment

char act eri ze®f {UMorshat one or nore conmpounds according to clains | and 2
are processed to give pharmaceutical preparations or brought into a

t herapeutically adm nistrable form using a customary pharnaceuti cal
carriers andiéie af theeprrapaiindst haecerditd toaelpisss 118 and 4 as therapeutic active

compounds for the production of medicaments for the photodynamic treatment

of tumors by irradiating with electromagnetic radiation having a wavelength of
600 to 730 nm.

. 6. Medicaments comprising one or more compounds according to claims 1 and 2 in

- addition to customary physiologically tolerable carriers and/for diluents or
auxiliaries.

7. Process for the production of a medicament according to claim 6, characterized in
- that one or more compounds according to claims 1 and 2 are prdcessed o give
pharmacedtical preparations or brought into a therapeutically administrable form
using a customary pharmaceutical carriers and/or diluents or other auxiliaries.
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