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conmpounds with high tumor selectivity and their use for the treatnent of
beni gn amdomslosgeant tunor di seases 5 Introduction The i eariaposnos7el at es
to novel, water-soluble porphyrin platinumconpounds with high tunor
selectivity and their use for the treatment of benign and malignant tunor
diseases. In particular, the inventive conpounds are suitable for
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The invention relates to novel, water-soluble porphyrin platinum comg unds with
high 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 mammals.
Prior art

Platinum(ll) complexes with porphyrin ligands and their application as potent
15 cytostatic and phototoxic antitumor agénts have already been described in the

following publications.
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25 Platinum(ll) complexes with porphyrin ligands: synthesis 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(ll)

30 complexes as potent cytostatic and phototoxic antitumor agents.



H Brunner, K -H Schellerer and B. Treittinger, Inorg. Chim Acta 1997,
264, 67-69. Synthesis and in vitro testing of henmatoporphyrin type |igands
i n plati myooBloy4430 conpl exes as potent cytostatic and photretr@pos/omnd i t unor
agents. 1 WD 03/064424 Description of the invention PCT/EP03/00874 In the

I nvention, novel porphyrin platinumderivatives are described, which have
cytotoxic_properties., Surprisingly, the conmpounds have good wat er

sol ubi | i tgg%m‘gpéog °§itBﬁ 'Qg?'été?'i‘vi ty. The conpounds can be used for the
treatment of cancer and, in particular, for the photodynam c treatnent of
tunors. The general formnulas of the clainmed conmpounds of the

t et r aar yl Ipahelinventiopl aovelporphyrin platinviesderivatives are des@ihesuwhiah liave 1- 20
X0, S, NH,  NA Kyl R/R3: H Al kyl,k Aryl ral kyl taryl . Hetaryl al kyl,
Oycl bal kyIOURIC RIOPRIHES} g‘s‘i{?fﬂﬂg'%\hélak’?ma’%dgﬂﬂv?y 9%‘%‘};‘%7%5?&&’{}1"%8&@ Kyl
R5: Hs Nﬂﬁgh se@cﬁbw'rhe'sco%EmhndsLEér@gemseﬂ!fbffhe YRRt OftaRceraHEin At no
R6: H, A kyl, OAKyl, S A Kkyl, Halogen, Ntro, Cyano, Am no, subst. Am no
2 particular, for the photodynamic treatment of tumors.

The general formulas of the claimed compounds of the tetraarylporphyrin platinum
derivatives type are:

10 Formulal

R
R
NH;—R2
Ox__O. /
O PI=—NH;—R3
R X 0
0
R5 R6
R: —@—o—PCHz—CHZ—o{;m
n: 1-20

X: O, 8, NH, N-Alkyl

R2/R3: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

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

R5: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino
R6: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino



WO 03/ 064424 PCT/ EP0O3/00874 Forrmula Il CHz O R5 n: 1-20 5 RL R4 X 0, S,
NH, N-A kyl RI/R2/R3/R4: H, A kyl, Aryl, Aralkyl, Hetaryl, Hetaryl al kyl,
Cycl oal kyWwo w@es42R2- Z-R3, mt Z: (CH2)V n=0-6 Rl/R4: H, - (PCHZ)Po3/QSDRS,
n=0-6 R5: H, Al kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloal kyl R6: H,
Al kyl, O A kyl, S A kyl, Halogen, Nitro, Cyano, Am no, subst. Amino R7: H,
Al kyl, O A kyl, S Al kyl, Halogen, Ntro, Cyano, Am no, subst. Amno R3: H,
Al kyl Thng@ﬁE'kh" formul as of the clainmed conpounds of the henmat oporphyrin
pl ati num derivatives typegare: 10. 15 3 WO 03/064424

R1
NHz— RZ\Z
o\P e
]\NH;‘has
o) R4
i
R5

X: 0, S, NH, N-Alkyl

R1/R2/R3/R4: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl
oder R2-Z-R3, mit Z: (CH,),,, n=0-6

R1/R4: H, -(CH,),-COORS, n=0-6

R5: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

R6: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino
R7: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino
R8: H, Alkyl

The general formulas of the claimed compounds of the hematoporphyrin platinum

derivatives type are:

10.

15



Formula Il RA ORR4 | /OR= (CH2CH2ZONR6 R2 NH2 R3 R5 n= 1-20 R2/R3: H,
Al kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloalkyl R4: H Al kyl,
Cycl oal kyWwoRBwe4#24 Al kyl , Cycl oal kyl R6: H, Al kyl, Aryl, Araitkgpos/oddes aryl ,
Het aryl al kyl , Cycl oal kyl PCT/ EP03/ 00874 4 WD 03/ 064424 Formula |1V

PCT/ EPO3/ 00874 R6 OR R6 R1

Formula lll

R4

RS

| o™, R= (CH,CH,0) R,
NH;—Pt
/ \ n=1-20
R2 /NH2
R3

R2/R3: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl
R4: H, Alkyl, Cycloalkyl

R5: H, Alkyl, Cycloalkyl

R6: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl



R2 OR= (CH2ZCH2O,,R7 OO0 n=1-20 Ny Pt R4 NH Rl/R2/R3/R4: H, Al kyl,

Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloal kyl oder R2-Z-R4, mt Z
(CH2)n, nwO-B/edes R1/R3: H -(CH2)"000R6, n=0-6 R4/ R5: HPCAEPPB/posiE Yyl ,

Aral kyl, Hetaryl, Hetarylal kyl, Cycloalkyl R6: H A kyl, Aryl, Aralkyl,
Hetaryl, Hetarylal kyl, Cycloal kyl R7: H,£ A kyl, Aryl, Aralkyl, Hetaryl,

Het aryl al kyl , Cycl oal kyl If the inventive conpounds have at | east one
center ofFsAdYry, they can be in the 5 formof their racemates, their
pure enantionmers and/or theirpgiastereoi sonmers or in the formof mxtures
of these enantioners or diastereoi soners. The inventive conpounds exhi bit
cytotoxic activity in se@cted yoroR cell lines. The antitunor activity is
intensified by irradiati it el ectronmagnetic radiation having a io

wavel ength of 600 to 730 nm §_ioventi gy accordingly relates to the

chemi cal conbination of the otoX\c principle of the platinum conpounds
of the cis platinum type E)zﬂly active nol ecul e of the
por phyrin derivati v§5t ype

R6

<\> o R= (CH,CH,0),R7
H =1-
H_ L o) n=1-20
R \

NH
R2

R3

R4

R1/R2/R3/R4: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl
oder R2-Z-R4, mit Z: (CH,),, n=0-6

oder R1/R3: H, -(CH,),-COOR6, n=0-6

R4/R5: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyi

R6: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

R7: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

If the inventive compounds have at least one center of asymmetry, they can be in the
5 form of their racemates, their pure enantiomers and/or their diastereoisomers or in

the form of mixtures of these enantiomers or diastereoisomers.

The inventive compounds exhibit cytotoxic activity in selected tumor cell lines. 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 porphyrin derivative type, in such

a manner, that compounds of good water solubility and high selectivity are obtained.



a manner, that conpounds of good water solubility and high selectivity are
obt ai ned. 5 WO 03/ 064424 PCT/ EP03/ 00874 The inventive conpounds can be
adm ni st ewedsjoMdseaat erially, intracerebrally, intranusculpamiBpo3/00874
intraperitoneally, intrathecally, intravenously, orally, parenterally,
intranasally, rectally, subcutaneously and/or topically in the form of
tablets, film coated tablets, capsules, coated tablets, powders,
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physi ol oghtegidsally, qJe%fafN | %Wtéh@élislyaaﬁd/@r topitalgrihghe formiut tabits emm-lo The
process for the production of the medicament i$ characerized in that one or
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I nvent i Vet RMabrsSform, descri bed. Tetraarypor phyrin platinum derivati ves 20
Synt hesis of the substituted benzal dehydes. For the reaction with
4- hydr oxy- benzal dehyde the respective oligo- and pol yet hyl enegl ycol

nonomet hyl et her,s had .t . . s
yIjhe medﬁsaments 8ompr|se one or more compounds in addition to customary

physiologically tolerable carriers and/or diluents or auxiliaries.

10
The process for the production of the medicament is characerized in that one or
more compounds are processed to give pharmaceutical preparations or brought into
a therapeutically administrable form using customary pharmaceutical carriers and/or
diluents or other auxiliaries.

15
The synthesis of the inventive compounds is described.

Tetraarylporphyrin platinum derivatives

20  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 to a literature

procedure. The etherification was performed by refluxing the tosylated alcohols and

4-hydroxybenzaldehyde together with K,CO, in DMF. The substituted

25 benzaldehydes were separated by filtration and purified by column chromatography.

For platinum coordination to the tetraarylporphyrins to be synthesized it is necessary
to introduce two adjacent carboxylic acid groups in one of the substituted
benzaldehydes. Therefore, 4-hydroxybenzaldehyde was etherified with diethyl

30 bromomalonate under alkaline conmditions. The diethyl 2-(4-



be activated at their alcohol termnus with tosyl chloride according to a
literature procedure. The etherification was perfornmed by refluxing the

t osyl at edwalwcobabks and 4- hydroxybenzal dehyde t oget her w PloTHPCRBs7HN DIVF.

The substituted 25 benzal dehydes were separated by filtration and purified
by col um chromat ography. For plati num coordi nation to the

) acent BEPYBRPNPR ERIRNals SRsUSeH Bt ViKLTe LRt et fenpeBhy e iRies.
Ther ef or ethedéghwgfé’r( fb%%ﬁrhgﬁ@/t@ﬁ t | OPHW, T%]I ed with diethyl 3o

br onomal onat al Ral'i'ne con e diethyl 2-(4 6 WO 03/064424
PCT/ EPO3/ 00874 f or nyl phenoxy) nal onat e was used together with the

substltuted benzal dehydes for _the sy hesi mretric ..
t et r aar yl Ponthesis atth %Qﬁfﬂméﬂ%"&a“f’ﬁe é%rskfﬂ ?ﬁ"? é%ﬁ&gm'ﬁ‘ﬁt@csynt hesi s of
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met ho rro ective ehydeés were réacted under Lew s
acid cat aie;peenwe(beraatddnydeswgﬂasreambdummLemaddmtlalwsrhop chloranil to

t he corresponding po rins. Tetet |n esters were purified
by severaFPO"EBYU?ﬁgenéhY"g werepridized wi ﬁldg B{] eLATESPORAINGh wer e

required ﬁ‘ﬂ’?g e prepared
by hydr olé/ds}f)g 0 ﬁ*ﬁ%ﬁ%’g’?&pﬁﬁﬁ?ﬁﬂ%@%@ﬁhﬁﬁ@é‘gphféd b3 ggﬁ%%ol’%‘ﬁﬁ{et hanol i ¢ KOH
sol ution momtcﬂgraﬁhl%rféhdaaad:}dthda@sldspwmahomer@nbmwred for coordination to the

10 platinum(ll) fragments, were prepared by hydrolysis of the esters with a mixture of
CHCI, and 20 % methanolic KOH solution or pure 20 % methanolic KOH solution

only.

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

15 trans-1,2-diaminocyclohexane and 2,2'-bipyridine were commercially available and
used as ligands to prepare the corresponding dichloroplatinum(il) complexes
according to literature procedures. Ethyl DL-2,3-diaminopropionate dihydrochloride,
ethyl L-2,4-diaminobutanoate dihydrochloride 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(ll) 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 comp|ex CH,CI,

was added to remove neutral impurities. The aqueous hphase was evaporated to

obtain the product.



Synt hesis of the platinumfragnents. 1,2-Di am noethane, 1, 3-di am nopropane,
15 trans- 1, 2-di am nocycl ohexane and 2, 2' -bi pyridine were conmercially
avai | abl ewangd/ocaeed as |igands to prepare the correspondi IPgT/EP03/00874
di chl oropl ati nun(l1) conpl exes according to literature procedures. Ethyl
DL- 2, 3-di am nopr opi onat e di hydrochl oride, ethyl L-2,4-diam nobutanoate
di hydrochlori de .and diethyl neso-4. 5-di am nosuberate . di hydrochl.ori de were
synt hesi zZB# Q'@@BP@? '?@)ﬁ{‘ﬁt"élr'@ﬁuff&a%? ga{ﬁfgééxa{qqs@ecgévegﬂoml nds for
the prepajighy i jeRfbsdvhRIORERS fiétdd With B far
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Synt hesis 0 um co exes. For the reaction with
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10 platinum(ll) species, which are water-soluble. In this form they were reacted with an

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

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

Hematoporphyrin platinum derivatives type

15
Synthesis of the porphyrin ligands and the platinum precursors. Hemin was
transferred to protoporphyrin dimethylester, from which all the subsequent reactions
started. First, protoporphyrin dimethylester was treated with 30 % hydrobromic acid
in acetic acid to give the labile Markownikoff adduct of HBr to the two vinyl double

20 bonds, which was reacted with different types of alcohols to replace bromide by the
corresponding alkoxides. As alcohols we chose hydrophilic oligo- and
polyethyleneglycol monomethylethers. During the etherification the HBr formed
catalyzed the transesterification of the methylesters into the esters of the
corresponding alcohols. The etherified hematoporphyrin esters were purified by

25  column chromatography. The carboxylic acids, which were required for coordination
to the platinum(ll) moieties, were prepared by hydrolysis of the esters with 20 %

methanolic KOH solution.



I mpurities, before the aqueous phase was evaporated to obtain the product.
For the reaction wth the porphyrinmalonic acids it was necessary to

acti vat e wie3s/odidadri ne(di i odo) pl ati nun(11) conpl exes by comcarEosmsint o
diam ne(dinitrato) io platinum1l) species, which are water-soluble. In
this formthey were reacted with an equi nol ar anmount of the porphyrin
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repl ace brom de by the corresponding al koxi des. As al cohols we chose

hyﬁr op]tll |synthe|suz@d acsodding 4o yitaratuire peagegises Ao ssed ias ligandsdor her i ng t he
etherification d t f f th
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hemat opor phyrin esters were purified by 25 col utm chromat ography. The
carboxylic acids, which were required for coordination to the platinun(ll)

moi et i es Symthesisrefthecplatipuny complexes JReadtionceitthe Porphyrimoarioxyia akide| i ¢
KCH SO' Ut' ncnsgla}l\odp A&%‘é% %gggﬁ?’écpggnzlélexes. Therefore, cisplatin had to be

activated by conversion into diammine(diaqua)platinum(ll) hydroxide, which was
reacted with an equimolar amount of the porphyrin ligand in a mixture of ethanol and
water or, in the case of the water-soluble ligands, in pure water. The resulting

diammine(dicarboxylato)platinum(ll) complexes precipitated. To the reaction mixtures
15 of the water-soluble complexes CH,Cl, was added to remove neutral impurities

before the aqueous phase was evaporated to obtain the products.

The diamine(dichloro)platinum(ll) precursors were activated by conversion into
diamine(dihydroxy)platinum(ll) species, which were reacted with an equimolar
20 amount of the respective porphyrin carboxylic acid in a mixture of ethanol and water

or, in the case of the water-soluble ligands, in pure water. The complexes
precipitated. To the water-soluble complex CH,Cl, was added to remove neutral

impurities and the aqueous phase was evaporated to obtain the product.

25  For the reaction with the porphyrincarboxylic acids it is necessary to activate the
diamine(diiodo)plaiinum(lI) complexes by conversion into diamine(dinitrato)
platinum(ll) species, which are water-soluble. In this form they were reacted with an
equimolar amount of the porphyrin ligand in a mixture of ethanol and water or, in the
case of the water-soluble ligand, in pure water. The water-insoluble complexes

30 precipitated after concentrating the solution. The water-soluble complexes were

isolated by chromatography on silica.



1, 2- Di am noet hane, 1, 3-di am nopropane, trans-1-2-di am nocycl ohexane and
2,2'-bi- pyridine were commercially avail able and used as ligands to
prepare twe o3oeneespondi ng di chl oroplatinum(11) conpl exes paam®Posi03g4 t O
literature procedures. Ethyl DL-2, 3-di am nopropi onate di hydrochl ori de,
et hyl L-2,4-di am nobutanoate 5 di hydrochl oride and di et hyl

nmeso- 4, 5- di am nosuber ate di hydrochl ori de were synthesized according to
literature procedures and used as ligands for the preparation of the
correspongi i | 1) conplexes. Synthesis of the platinum
conpl exe@e&&g%&%ﬂﬂg#aﬁhgmpﬁr phyrin carboxylic acids io wth cisplatin
did not result in the desired conplexes. Therefore, cisplatin had to be

activated by conversion into di anm ne(di aqpat) platinun(l1) hydroxide, which
was r eackhedfollpwingaexamppliesdraintargad o sxplaifcthednpentiaminimeeendetait a ni xture

of ethan X t i - 5al: | | N opure
vetor 3 Trie BYendfE EmBbunds ke B B2 IR Sipr G PR SRk B, bR Y

pr eci pi t aiBfof dxarhple byeaedmplesn andieeand heafatdperphatie piatiolunbd erivativesexes
CH2Cl 2 was added to renove neutral inpurities _before the agueous phase was
evapor at €@Veehby way af exapiie bytexammes di 4@8<X-di chl or o) pl ati nun(11)
precursors were activated by conversion into

di am ne(di hydroxy)plati nun(l1l) species, which were reacted with an

equi mol arExpigpunt of the respective porphyrin carboxylic acid in a

m xture of ethanol and water or, in the case of the water-soluble |Iigands,
in pufe ExampleThe conpl exes precipitated. To the water-sol ubl e conpl ex
CH2Cl 2 was added to rengve neutral inpurities and the aqueous phase was
evaporated to ol .sp the product. 25 For the reaction with the

por phyri ncgy box ds it is necessary to activate the

NH,
o._o. /
she~

0
0
0
R: OO—[—CHZ—CH;—O—}“—CW
o

12

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

yl}phenoxy)malonic acid (109 mg, 0.100 mmol) was dissolved in 10 ml of CHCI, and

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

20 Anal. (Cg,HggNgO,,Pt - 10 H,0, 1494,5) C: calcd. 49,83; found. 49,19. H, N: calcd.
5,62; found 6.09.

10



di am ne(diiodo)platinun(ll) conplexes by conversion into diam ne(dinitrato)
platinun(l1l) species, which are water-soluble. In this formthey were

react ed wwolnsass42€qui nol ar anount of the porphyrin |igandpor/Erososzur e of
et hanol and water or, in the case of the water-soluble ligand, in pure
wat er. The water-insol uble conplexes 30 precipitated after concentrating
the solution. The water-sol ubl e conpl exes were isolated by chromatography
on silicd&xamp® 83/ 064424 PCT/ EP03/ 00874 Exenpl ary enbodi nents The

fol |l ow ng exarrpl es arge intended to explain the invention in nore detail. 5

gure 1) 15 The conpound
1yl ] por phyrin-5
) was dissolved in 10 m of

CHCI3 and 20 ml of EtOH, conbi ne W|th 0.100 mmol of the aqueous
di amm ne(di aqua) pl ati nun(11) hydroxi de solution and stirred for 20 h.

Yield: 81.0 no
R: o—[—cl—iz—CHz—o—];c:H3

n3

5  (+)-trans-1,2-Diaminocyclohexane[2-(4-{10,15,20-tris[4-(1,4,7,10-
tetraoxaundecyl)phenyl]porphyrin-5-yl}phenoxy)malonato]platinum(ll) (No. 29 in
Figure 1).

122 mg (0.100 mmol) Of the compound 2-(4-{10,15,20-Tris[4-(1,4,7,10-

tetraoxaundecyl)phenyl]porphyrin-5-yl}phenoxy)malonic acid in 10 ml of CH,Cl, and

10 20 ml of EtOH were reacted with 0.100 mmol of activated (+)-trans-1,2-
diaminocyclohexane(dichloro)platinum(ll). Yield: 113 mg (73.9 pmol, 74 %) purple

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

11



(54.2 pnol, 54 % purple powder, nmp 213-214C. 20 Anal. (C62H65N6OL4Pt - 10
H20, 1494,5) C. calcd. 49,83; found. 49,19. H N <calcd. 5,62; found 6.009.
10 WO 03/W6430444RLT/ EPO3/ 00874 Exanple 2 CHZ CHZ OCH3 n: ®C3/KpPp3/bosans- |

, 2- Di am nocycl ohexane[ 2- (4-{10, 15, 20-tris[4-(1,4, 7, 10-

t et raoxaundecyl ) phenyl ] por phyri n-5-yl } phenoxy) mal onat o] pl ati nun(11) (No. 29
in Figure 1). 122 ng (0.100 mml) O the conpound

2-(4-{10,Examplerdi s[ 4- (1, 4, 7, 10-

t et raoxaundecyl ) phenyl | por phyrl n-5-yl } phenoxy) mal onic acid in 10 m of
CH2Cl2 and 10 20 ml of\ EtOH were reacted with 0.100 nmml of activated
()-trans-1,2 di am nocycjohgrane(di chloro)platinun(ll). Yield: 113 ng (73.9
prmol, 74 % purple id, nmp 208C. Anal. (C74HB6N6OL7Pt, 1526.6) C, H, N.
11 WO 03/ 064424 PCT fEP /0074 Example 3 OR 0 R= (CH2CH20) nCH3

0]
I\Dt _0 0 R= (CH,CH,0),CH;4
—
N \ n=2
NH

3

Diammine{7,12-bis[1-(1 ,4,7-trioxaoctyl)ethyl]-3,8,1 3,17-tetramethylporphyrin-2,18-

5 dipropionato}platinum(ll) (No. 21 in Figure 2).
The compound 7,12-Bis[1-(1,4,7-trioxaoctyl)ethyl]-3,8,13,17-tetramethylporphyrin-
2,18-dipropionic acid (80.3 mg, 0.100 mmol) was dissolved in 6 ml EtOH, combined
with 0.100 mmol of the aqueous diammine(diaqua)platinum(ll) hydroxide solution
and stirred for 20 h. Yield: 23.0 mg (22.3 ymol, 22 %) dark brown powder, mp >

10 250°C. Anal. (C,,H,,NsO,,Pt, 1030.1). C: calcd. 51.30; found. 50.75. H: calcd. 6.07;
found. 5.49. N

15

12



H3N 'Pt NH3 n= 2

Dianm ne{7, 12-bis[1- (1,4, 7-trioxaoctyl)ethyl]-3,8, 13, 17-tetranet hyl por phyri
n-2, 18- 5Swoipnepeonat o} platinunm(ll) (No. 21 in Figure 2). pCra&posngsound
7,12-Bis[1-(1,4,7-trioxaoctyl)ethyl]-3,8,13,17-tetramet hyl porphyrin-

2, 18-di propionic acid (80.3 ng, 0.100 mmol ) was dissolved in 6 m EtOH,
conbined wth 0.100 mmol of the aqueous di amm ne(di aqua)pl atinun(l|)

hydr oxi de solution and stirred for 20 h. Yield: 23.0 ng (22.3 pnol, 22 %
dark brovg, %gwge np > io 250C. Anal. (C44H62N6OL10Pt, 1030.1). C. cal cd.
51. 30; foun 0.75. H calcd. 6.07; found. 5.49. N 15 12 WO 03/ 064424
PCT/ EPO3/ 00874 Exanple 4 OR 5 R= (CHZCHZO),,CI—B 0 NH2 n= 5

()-trans-1, 2-D am nocycl ohexane{7, 12-bis[1-(1, 4,7,10, 13, 16-

I\Dt 0O 0 R= (CH,CH,0),CH;
NH2/ \ n=>5
NH,

(+)-trans-1,2-Diaminocyclohexane{7,12-bis[1-(1,4,7,10,13,16-
hexaoxaheptadecyl)ethyl]-3,8,13,17-tetramethylporphyrin-2,18-
dipropionato}platinum(il) (No. 38 in Figure 2).

The compound 7,12-Bis[1,4,7,10,13,16-hexaoxaheptadecyl)ethyl}-3,8,13,17-

10 tetramethylporbhyrin-2,18-dipropionic acid (107 mg, 0.100 mmol) in 10 ml of EtOH
were reated with 0.100 mmol of activated (+)-trans-1,2-
Diaminocyclohexane(dichloro)platinum(ll).

Yield: 25.5 mg (17.2 pmol, 17 %) reddish brown powder; mp 245°C. Anal.
(C62H94N60O16Pt - 6 H20, 1482,6). C: calcd. 50.23; found. 49.02. H: calcd. 7.21;
15 found. 6.33. N: caled. 5,67, found. 6.41.

13



hexaoxahept adecyl )ethyl ]-3, 8,13, 17-tetramet hyl porphyrin-2, 18-

di propi onato}platinum(ll) (No. 38 in Figure 2). The conpound

7, 12- Bi s[wod3iedsd4 13, 16- hexaoxahept adecyl ) et hyl ] - 3, 8, 13, 1 PAIEP03/00874

t et ramet hyl por phyri n-2, 18-di propionic acid (107 ng, 0.100 mmol) in 10 m of
EtOH were reated with 0.100 mmol of activated (+)-trans-1, 2-

D am noctyE(r:I ohexane(di chloro)platinun(l 1). Yield: 25.5 ng (17.2 pnol, 17 %
reddi sh BP@WPEMder: np 245C. Anal . (CB2H94NBO16Pt - 6 H20, 1482,6). C
cal cd. 50.23; found. 49.02. H calcd. 7.21; 15 found. 6.33. N calcd.
5,67; found. 6.41. 13 WD\3/ 064424 PCT/ EP03/ 00874 Exanple 5 OR R=
(CH2CH20O)r, CH3 n= 2 OR

2,2 -Bipyridyl {7, 12-b\st4- (1,4, 7-trioxaoctyl)ethyl]-3,8,13,17-tetranet hyl po
rphyrin-2,18- di propi¢ N atinup(l1) (No. 40a in Figure 2). 5 42.2 ny
(0.100 mmol) of the e0On 2. /Bi pyridyl (dichloro)platinumIl) were
suspended in 15 n \0 m@Rultrasonic treatnent 34.0 ng (0.200
mol ) of AgNG3 we e~nixture was stirred for 4 h in the dark
at room tenpera re.NThe'_preci gitated AgCl was filtered off and washed
with water. The i 14ratepNnaQmalning the activated platinun(ll) conplex was
evaporated. The

0]
O R=(CH,CH,O) CH
p\t/ o) ( 2 2 )n 3
SNT \ n=2
Z N
I =

2,2"-Bipyridyl{7,12-bis[1-(1,4,7-trioxaoctyl)ethyl]-3,8,13,17-tetramethylporphyrin-2,18-
dipropionato}platinum(ll) (No. 40a in Figure 2).
5 42.2 mg (0.100 mmol) of the compound 2,2‘-Bipyridyl(dichloro)platinum(ll) were

suspended in 15 ml of H,O. After 10 min ultrasonic treatment 34.0 mg (0.200 mmol)

of AgNO, were added and the mixture was stirred for 4 h in the dark at room

temperature. The precipitated AgCl was filtered off and washed with water. The

filtrate containing the activated platinum(il) complex was evaporated. The residue
10 was dissolved in 5 ml of H,0O and combined with a solution of 80.3 mg (0.100 mmol)

7,12-Bis[1-(1,4,7-trioxaoctyl)ethyl]-3,8,13,17-tetramethylporphyrin-2,18-dipropionic
acid in 10 ml of EtOH. After stirring for 20 h at 50°C and cooling to room temperature
the precipitated solid was filtered, washed with water and EtOH and dried in vacuo.
Yield: 64.0 mg (55.5 ymol, 55 %) dark purple powder, mp > 250°C. Anal.

15 (CggHgNgO4oPt, 1152.2) C, H, N.
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o was dissolved in 5 mM of H20 and conmbined with a solution of 80.3 ng
(0.100 nmol ) 7,12-Bis[1-(1,4,7-trioxaoctyl)ethyl]-3,8,13,17-tetranethyl

por phyri nwd,03Bedprop ionic acid in 10 m of EtCOH After petryEPO3/0374 or 20 h
at 50C and cooling to roomtenperature the precipitated solid was
filtered, washed with water and EtOH and dried in vacuo. Yield: 64.0 ng
(55.5 pm)l /? dark purple powder, np > 250C. Anal. 15 (C54H64N6OLOPt,
1152. 2) @'OI‘PQ'RP dataywn 03/ 064424 PCT/ EP03/ 00874 Bi ol ogi cal data. Data of
the cytotoxic effect was obtained, for instance, on the human tunor cell
lines TCC-SUP and J82. The effect of the conmpounds was investigated in the
dar k and Datand¢he cytotdiaeffect was bblairgd, fatinatameed)leﬂqﬂ hum‘anaomor céBlinasn

Solect o0 comOLKs | BB e Sl R ool 8 e Touis BSE chifa%h = on
IS (]

L
R Vo @@é s, A

por phyri raré lcmmglsnerrecbdivecyt@toxroaﬁyoundemgraﬂiaﬂbhntﬁhem)ism symergisim hetiddrer ent
am ne non-| eavi n o ups .two . bl adder cancer |1 lin TCC- SUP. nd J82
vere sel doe §W°&X g ot qf Shenpiatinum egmpPRent Wqﬁﬁl%prb%tpa%%ﬂ"ﬂww& oxi ¢ and
phototoxic effects all experinments were 15 carried out in duplicate. The
cells were seeded into microplates and the test conpounds were added after
48 h. OuE)éjlaltnelsanfdgéneral mp_dat&s was kept in the dark until the end of

t he exper nt, th t
1)(§p I etermine thg %Sntlpr ?Ifgratl\% an}wl{yogtj tﬁe %Séwmgcr)r%hlylr'la?gands 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 cytotoxic and phototoxic effects all experiments were
15 carried out in duplicate. The cells were seeded into microplates and the test
compounds were added after 48 h. One batch of the microplates was kept in the

dark until the end of the experiment, 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
End-point chemosensitivity assay.

Hematoporphyrin platinum derivatives type.

At a dosage of 1 uM, both the dark- and phototoxicity of the porphyrin-platinum

25  conjugates are influenced by the type of the non-leaving group. The platinum
complexes with 2,2‘-bipyridyl (40, 41), ethyl DL-2,3-diaminopropionate (42-46), ethyl
DL-2,3-diaminobutanoate (47-51), diethyl meso-4,5-diaminosuberate (52-55) ligands
were inactive at a concentration of 1 uM, both in the dark and after irradiation. The
compounds bearing 1,2-diaminoethane (27-30) and 1,2-diaminopropane (31-34)

30  non-leaving groups were also inactive against TCC-SUP celle. The most interesting

porphyrin-platinum conjugates were those with the diammine (21-26) and the (+)-

15



48 h after addition of the substances for 10 mn wth a |light dose of 24
Jcm 2, before the plates were reincubated in the dark. 20 End- poi nt
chenpsenswoiosiotas2eassay. Henat opor phyrin pl ati num deri vat i PeI/EPppeos7At a
dosage of 1 M both the dark- and phototoxicity of the porphyrin-platinum
25 conjugates are influenced by the type of the non-Ileaving group. The

pl ati num conplexes.with 2 2'-Di Ldyl (40,,.41), ethyl .

b2 3 b arsmutsElchisans 58 BbR Jaands, Witih indie Keris af pmeoyngs e

di et hyl neso-4, 5-di am nosuber at e §52-55) | i %%?ds w& i nagtive 3 3
concent r A/aterseiuble fgpMplexgs 28 ank39 weake MRt Active With, HGicat Pbarounde30 %
conpounds bearing 1, 2-di am noet hane (27-30) and 1, 2-di am nopropane (31-34)
30 non- | endi TBY% reswsctivele Atl1gMicoacentvaticrpthieeferénte Sidplatin had a e  nost

i nteresting porphyrin-plati numconjugates were those with the di anm ne
(21-26) amthid dfeagprotimMElyIBHKAt4Ri6 deSaHERDEIEONES Aotstatistically significaat m i
nocycl ohexa ne (35-39) ligands., Wthi ,hges? sef)' es, of corpao nds the

wat er SsolefbreceBHept ek iexigitg oy Eagiapea dgr eANaer&Rls- of around 30

% and 15 % respectively. At 1 Mconcentration the reference cisplatin had
a T/Ccorr value of approximately 2 % At this dosage there was no

stati sti ¢l ingredserinfthe @dhcénteatiornofasormplerés 10 5ot Hiuvkresiultgd iy nod or adlyat | on
of the bladder cancer cells. An increase _in the concentration of conpl exes

40- 55t o nearginal eygmesdation eltherdask fxicity(Figural 2)abigheeshef hesscomplexss k
toxicity ol ELAUE Foikity 5ot REch RighbPfh eSS Rity observed without irradiation.

10 However, for 42, 45, 47, 49, 50 and 53 there is a distinct effect and for 40 and 44 a
very strong effect on the proliferativation of the TCC-SUP cells upon irradiation is
observed (Figure 2). The highest synergism was found for compound 52 resulting in

the lysis of the tumor cells.

15 Apart from cisplatin, the highest antitumor activities were measured within the series
of porphyrin-platinum conjugates bearing diammine (21-26) and (+)-trans-1,2-
diaminocyclohexane (35-39) non-leaving groups. The differences between dark and
light —induced toxicities were best for the water-soluble porphyrin-platinum
complexes 26 and 39 with a side chain length of n = 17 in position 7 and 12 of the

20  porphyrin leaving group. All the ethylenediamine and propylenediamine complexes

27-34 showed a remarkable light-induced toxicity (Figure 2).

Tetraarylporphyrin platinum derivatives type.

25
At a dosage of 1 uM and 5 uM, both the dark- and phototoxicity of the
tetraarylporphyrin-platinum conjugates 21-38 were highly influenced by the type of
the non-leaving group the results agreeing with those of the hematoporphyrin-

platinum complexes discussed above. 23, 29 and 30 were the most active

30 tetraarylporphyrin-platinum conjugates with T/C_ . values of around 37 %, 57 % and

16



the phototoxicity is not much higher than the cytotoxicity observed w thout
irradiation. io However, for 42, 45, 47, 49, 50 and 53 there is a distinct
ef fect amdofene#®4 and 44 a very strong effect on the prolpeicraras/iosat i on of
the TCC-SUP cells upon irradiation is observed (Figure 2). The highest
synergismwas found for conpound 52 resulting in the lysis of the tunor

I1s. 15 t f isplatin, the highest tit i viti )
reasur cd 69 Db 9SDRANGD, A HUICoBEPRIRIGTH ThIS.S Airlo a0 Bueerhaapbpyrin-
ar aups.  ThEtpgRestiekes bB Hiagk R o MBI ORI e ddmaRS ¥, 00

best for theramser-diahikddyclbiexbre inondeating groups At LlscotfteatrdtiG®tireh a
side chain'length of n - 17 in position 7 and 12 of the 20 porphyrin

| eavi ng gweaeniya slighteenhangeamand ok thenevtaiaxiity giyhe telmandreshysinpdlatirum
27-34 shoyed a_r kabl [ -l ced it ' . 2
Tet raafyl B%'?lﬂﬁwsm @{&I ?iﬂ%ncggh I\%zagﬁ]vrgs- %%ﬁ%ﬁ Zé L&Engy%glsag'ég' 81“ ttfeM and 5
M both the dark- and phototqxicit f . r BRYF O~ '
con] ugat eBvereteing S RRGHAY Mo B v 8bbRRiNaRY BIY Iidh Bah e
group the results reei.n ' f the hematoporphyrin- platinum
conplexesdﬁﬁg@U¥§¥%%§ﬂ§b%§(%%%qgggﬁﬁﬁnSO.mere the nost active 30
tetraaryl parnipthehsd Pt dhHeEntralibd @R RS cavhplexés REruMainanced tifs aumdeffettss
57 % and 16 WO 03/ 064424 PCT/ EP0O3/ 00874 63 % respectively, at 1 M
concent r aand the photetaxicitiesabs gbawntio Figwrete Apashisemisisplatin, the highest
10  antitumor 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 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).
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pl ati num conpl exes, the nost active of which were those with the diamm ne
or the ()-trans-1, 2-diam nocycl ohexane non-1|eaving groups. At 1 M
concent r awioa/otdaes e was only a slight enhancenent of the egumwroxbes7iy of
the tetraaryl porphyrin-platinum 5 conjugates with the side chain length n
= 2 and n = 3 upon irradiation. On the average the |ight-induced T/Cco,r
val ues were by approximately 20 % | ower than the dark-only cytotoxicities
(data not shown). An increase in the concentration of the conplexes to 5 M
enhanced %@ 3?'5 gfects and the phototoxicities as shown in Figure 1.
Apart fro n the highest io antitunor activities were neasured for
the tetraaryl porphyr| n- pl ati num conj ugates bearing diamm ne (21-23) and
()- trans- 1, 2-d ia m nocyclo hexa ne (28-30) non-leaving groups. The
di f f er encbPHehyER platinun QﬁﬂVatl@ﬁt ithRluced toxicities were best for the

tetraaryl po I 32-34, 36 and 38 with a side
chai nagl eng(’traﬁltqé(t éé}yBogﬁlﬁﬂHﬂbIgﬁ% guré\%ﬁ l%Z)JEJ WO 03/ 064424 PCT/ EPO3/ 00874

Pat ent cl ai ns docordinghty formaplal i num derivatives of the 5 (a)
tetraaryl porphyrin platinumderivatives type according to formula I 0 n:
1-20 X: 0, S, NH kAl ky[R

R

H-—R2

]\;(Pt“\NH——R3

RS

R6
R: —@—O—PCHZ—CHZ—O—];R4

n: 1-20

X: O, S, NH, N-Alkyl

R2/R3: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

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

R5: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino
R6: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino

18



R2/R3: H, Al kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloal kyl R4: H,
Al kyl, Aryl, Aralkyl, Hetaryl, Hetaryl al kyl, Cycloal kyl R5: H, Al kyl,

O Al kyl , So0AI3loyd424 Hal ogen, Nitro, Cyano, Am no, subst. Ampaa/EPe§oosHH Al kyl ,
O Al kyl, S-Alkyl, Halogen, Nitro, Cyano, Am no, subst. Am no 18 WO

03/ 064424 and according to formula Il R 0 n: 1-20 XX 0, S, NH N Alkyl
Rl/R2/R3/R4: H, A kyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl
oder R2- zamBacearding toformulal n=0-6 R1/R4: H, -(CH2) -COOR8, n=0-6 R5: H,
Al kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloal kyl R6: H, Al kyl,

O Al kyl, S-Alkyl, Halogen, Nitro, Cyano, Am no, subst. Amno R7: H, Al kyl,
O Al kyl, S Al kyl, HalogeRr, Ntro, Cyano, Am no, subst. Amno R38: H Al kyl
5 and (b) henat of ¢n platinumderivatives type PCT/ EP03/ 00874 19

R
R1

o) oL / | /Z
P[\NH R3
0

X R4

o)
R7 R6
, @_o_[_mz_mz_o_]n_%

X: O, S, NH, N-Alkyl

R1/R2/R3/R4: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyt

oder R2-Z-R3, mit Z: (CH,),, n=0-6

R1/R4: H, -(CH,),-COORS, n=0-6

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

R6: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino
R7: H, Alkyl, O-Alkyl, S-Alkyl, Halogen, Nitro, Cyano, Amino, subst. Amino
R8: H, Alkyt

5 and

(b) hematoporphyrin platinum derivatives type
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ORRA O 1,0n R (CHCHRONR6 R2 /NH2 R3 n= 1-20 PCT/ EP03/ 00874 R2/R3: H,
Al kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloalkyl R4: H Al kyl,

Cycl oal kywoRB06d24 Al kyl , Cycl oal kyl R6: H, A kyl, Aryl, Araitkgro3/oddesaryl ,
Het aryl al kyl , Cycl oal kyl 5 WD 03/064424 according to formula Il R4 20 WO
03/ 064424 and according to formula IV R6 R5 OR

according to formula lll

R4

RS

0
o
| 0™, R= (CH,CH,0),R,
NH;—Pt
/ \ n= 1-20
/
R3

R2/R3: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl
R4: H, Alkyl, Cycloalkyl

R5: H, Alkyl, Cycloalkyl

R6: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyt

20



R6 R1 R2 NH PCT/ EP03/ 00874 R1/R2/R3/R4: H, Al kyl, Aryl, Aralkyl, Hetaryl,
Het aryl al kyl , Cycl oal kyl oder R2-Z-R4, mt Z: (CHA, n=0-6 oder R1/R3: H,
- (CH2) n- GROMB/06432D- 6 RA/R5: H, A kyl, Aryl, Aralkyl, Hetarg/epoomry! al kyl ,
Cycloal kyl R6: H, A kyl, Aryl, Aralkyl, Hetaryl, Hetaryl al kyl, Cycl oal kyl
R7: H, A kyl, Aryl, Aralkyl, Hetaryl, Hetarylal kyl, Cycloal kyl 5 2.
Conmpounds as shown in formulas I, I, Ill and |V according to claim1,

havi ng onand gecorging tefemmatail¥ carbon atons, in the formof their
racemates, their pure enantioners and/or their diastereoisoners or in the
formof m xtures of these enantioners or diastereoisoners. io 3. Use of

t he conpounds as shown in forR@las |, Il, IlIl and IV according to clains 1
and 2 as therapeutic active compounds for the production of nedicanments for
the treatnment of cancer.R§) R= (CFPBH20)nR7 HOOn= 1-20 vy

R5

R= (CH,CH,0),R7

H 7~ =1-
N—Pt 0] n= 1-20
R1 \
NH
R2
R3
R4

R1/R2/R3/R4: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl
oder R2-Z-R4, mit Z: (CH,),,, n=0-6

oder R1/R3: H, -(CH,),-COOR®, n=0-6

R4/R5: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

R6: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

R7: H, Alkyl, Aryl, Aralkyl, Hetaryl, Hetarylalkyl, Cycloalkyl

5 2. Compounds as shown in formulas |, I, lll and IV according to claim 1, having one
or more asymmetric carbon atoms, in the form of their racemates, their pure
enantiomers and/or their diastereoisomers or in the form of mixtures of these

enantiomers or diastereoisomers.

10 3. Use of the compounds as shown in formulas |, Il, Il and IV according to claims 1
and 2 as therapeutic active compounds for the production of medicaments for the

treatment of cancer.
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Pt 21 WD 03/064424 PCT/ EP03/ 00874 4. Use of the conpounds as shown in
formulas I, Il, Ill and IV according to clains 1 and 2 as therapeutic
active cowpaanasi2d or the production of nedi caments for thecTmpros/eynanm c
treatment of tunors. 5 5. Particularly preferred use of the conpounds as
shown in fornmulas I, Il, Ill and IV according to clains 1, 2 and 4 as
t herapeutic active conpounds for the roducti on of nedicanents for the

phgt odynaﬁLuSe pémey@wmp@ﬂnd%ﬁﬁusfbow inifermigagd.i thdll @ndH Vaacsorqingde rlaime 1
Lo . U 2 . :
Compri s ahe S8 EEBeEE At cfiBobhy (R B brdducion W thegestbiits for the,

to customar yphp inansig treatrmegnt eftanips.e carriers and/ or diluents or

auxiliaries. 7. Process for the production of a nedi canent according to
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10 6. Medicaments comprising one or more compounds according to claims 1 and 2 in
addition to customary physiologically tolerable carriers and/or diluents or

auxiliaries.

7. Process for the production of a medicament according to claim 6, characterized in
15 that one or more compounds according to claims 1 and 2 are processed to give
pharmaceutical preparations or brought into a therapeutically administrable form

using a customary pharmaceutical carriers and/or diluents or other auxiliaries.

8. Use of compounds of the formulas I, II, Il or IV according to claims 1 and 2 and/or
20 pharmaceutical preparations acording to claims 6 and 7 on their own orin
combination with one another or in combination with carriers and/or diluents or

other auxiliaries.
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