EP 0. 337 601 Bl Description ~~I1~IH II1~111111H 111 H—I—|——~I—H-H—~1~1—ﬁFIEI:B 0-.._;
4§ THE INVENTION *ACTION* 5 This invention relates to certain (o}
#their use in cancer treatnent. BACKGROUND Haenal oporphymwﬁm& Mﬁmm ves of
| uncertain specific conposition (Hup)o AR¥A aeen used in c

. nment,, -having been found to locate in tumurs and ot her—tissues: ‘a‘F%eﬁ—

I nj ectl on into the bloodstream and to sensitise cells

irradiati cR‘Fs(:‘t'P‘a‘Wsport in the blood is believed to be | ﬂl@mﬂ m wu””w
association with the serum albumn). Irradiation, with t her
sour ce, n‘e@ELl?eo%IWEéEYE“HI‘ Nndirect for exanple using fibre opqTey* |r-

radi at ed cel unl ess ment eiflhe8 il led to a depth
dependi’ng oner higvens '°§ﬁ?’atﬁé?1£f¥'"$°rg] 'Iaﬁ(gm ﬁueghac%%%%ﬁ‘"%téel | killing in

phot ot her ieved to be largely by production of singlet oxygen. :
This is p?%%ﬁgigggéd by transfer of energy fromthe light-excited porphyri nd
mol ecul e to gn o 66 B1 unokddiH QLR YPERitiond Biphhi VY Beek BRE tnl cdfcer bdar-i S
bel i eved thenQ)ﬁ'a Jagso%erPfG 4 1STBER RARSSUS Bnd ditt tidshRYanaigectioiVRg @ik tiiaekr b @REto

i ncapabl e eRdiis@xak i irkahiflloh (wfakdp6dt in@Re btbd € 681ved lolbe REpely easedlationsvith reaemal
oper at i on. aigkkHirs. ifradikisH, Vit BadSorbheCBlrte, eplictirect GaldRet. iov elaynple fusiateliveegmtiésol-

vari ous tiS&sesScend, 0Rdssdéadg plytdoibedl Sre raipBly gidases Meahthidg pendivien the Yghtfendtatiqrofre,

i ncl udi Ng m&dbesd df ve kuip§ @ kiiotedpe s beiieedyatteri@gertby pioturticrafisingdt ensgny Brisghprp-i ty
to repasr deaemnigyerafsd of eAbbyeframAhdlight Seileg porphyen Mikdgcile topn opyger mplpquieSinglht p1YeRR,
Chapran & iblaighly reagineldiris HeBEPS) to ofigiset aglvmemisans saidielithey 3ieSRmPesE Lot bepaume; ipgapale’
precar i ousofnmrmgéhe'r@fndmnﬁer“ﬁ‘l’%‘@&lc‘%‘ﬁﬁ‘ﬁﬁ'v‘ B"‘?”t?‘ ‘?“l’ 'Eﬁ’lséﬁ“’ef\/‘fﬂaﬂ’er b(ljl ity

phot o- dy nSriegtiviy 9%{8" VeRAYpHI=ER. Y oHS f" r%ama 1’ e ed

ood suppteEcbe Uﬁ'a‘ren%ﬁ%&"egetré@ "Y/ir‘? g mgg—ete‘“ e

to a”OFﬁerK (SR H’@' Sl Ooé °”'snaa'§§?ad£lﬁ'a Lt et rour
and nor mal llpesg\él shed%‘J])h nor :ss?:gg ?t vaJ ri'ro:ﬁ@nﬁ?sguelcﬁaaotgg%nd Jﬂe
ﬁer n;rpoﬂmpa\ﬁ@ngmalw agk el BYExpRIek to vary.

pr esent apg e g.‘pnqgﬁ
characteri Se %9 H.Sprélgﬁﬁfp ﬁéﬁ@k\la% pFdp ks @i *@&l«:en 19D OkbiHd Svell Dbl QErised M5
were tosfigg :G&W&dény ehrbidAL @csipb\‘{ndls icghbk aidt wikelto fivi@ Laaipginas adticatagiely ligHn atrwa-
t hose usedvdidg@dsidnyian HRR S6d BSctivete @D kDt to @R e¢eppaRetinpitini cOngsf wivergpsr
wavel engt hradiabdhi, additdRcreaB elfdcivehdrs beasiy. ef ih eoty anetnesd sipererinds the brais. HPR any
anat oni cal b&intf@sd toserciiseasrrzheiomaiinas weh® dasesroutrelsn THea@rRIENSH 2L EFSatPhYegrsen
nor mal cel kisingrrdbmbqunéiis agishtpd 'asnedafmfe’r'éMéf‘f%ve"elsﬁeo‘x'/\ﬂ\?é’l‘géﬁ f'ﬂheqaf' \RhPB%’
phot 0- s8n H§rpHaYd weeeleagth iHn taevisitde gras. ‘f‘?i?ff%?’”leﬁsﬁ“f S “?/] [ﬂ‘éss

Ot her thin @atbrérﬁﬁr’@qﬁtﬁér"aget%s ISEARpSP a%%; ucces"ﬁ’ﬁ%m% AT E"“’““;‘T:,

ds
wi t hi n t he %SRS P3P nacce age Hee eéaﬁ [,&L'n
t herefore f“h‘@ pr °§§f‘§'e °Urd "‘agr W é? iﬁ,slte Hﬁs&&@m&% oAk b\ ats@fdamb

accordm

650- 660pm fl stpsroadaussa,%aaau%m oudRRINS of damage than HoD
whi ch i's aC‘III Vatg ré mv on yﬁ‘aﬁéﬁcu}nspmtiﬁaﬁhﬁfsaw thpspyd of Qﬂrﬁoh%
ibv%ﬁlb%ﬁu

abil- ity t9,R i Rasiplepdd © Ideata dge theo
ti guous & uri Stn&DGFthB%lﬁ@l&vuﬂﬁtbhaothdvﬂg\gtb aBSorbed) by 98,062
e por phyrég}ﬁpgﬁ,@r Botihe Compldahis Whith dry nawaapattifony cegia stbstitited p-tagiroxy .
hydr oxy+ arrbmhyoemsuhs)layidrb,ater@cbbpas dissloset @er 3 lrcbh%@hab ‘Qratis Magpeticrh e
present i nvReddnancetl taH)Cd9ER mpst-Broate sl sombyrins (shigsipshh andfofresponding
suscept i bl etetra- hydmmpbywﬂsdﬁ%“-&ﬁﬂ?%fﬁﬂ'&% compound is adnministered to
| ocate in the

45

——ramie e

T



<)

ey e

10

15

20

25

35

mour followed by Illumination of the tumour with light of a wavel ength

sorbed by the .

ertain substituted p-hydroxy . 40 phenyl chlorins and bateriochiorins

i scl osed per se in Harel et at, '#&93ah%%BVagnetic Resonance" 15(1) (1981)

Bp 1-6, are dihydro porphyrins (chlorins) I, and correspondi ng
orphyrins 11 and |11, of the fornulae: 45 50 55A2 EP 0 337 601 131 Af Al
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conpound, but the conpounds which are new apart from

tetra-hydro

{C group with one

Ac

Ac Av
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Ax

wherein eéch Ar, the same or different. is an aromatic group with one pr more hydroxy (-OH) substituer.\t groups.
For example, and showing the ring numbering, the dihydro porphyrins (and the tetra-hydro porphyrins corre-
spondingly) may be:-
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15r 20,10 / 23 Rn'1 _N24 HN11 18 12 \ 16 14 20 IV 17 15 13 25 n
wherein each R (one or nore in each ring n =1to 3) is an ortho. nmeta or
para positioned hydroxy substituesrtosigs@ua, particularly to give
pol yhydr oxyphenyl conpounds. Said substituent groups nay be in the same or
dif- ferent positions on their respective aromatic groups. Any said
substituent group nmay be free or itelf substituted by al kyl or acyl
groups preferably C, to C4 and the '¢gnpounds when in such formare within
the clains herein. Any of the conpoudgSfurther may be in the form of
derivatives such as salts at acidic §i c centres, 35 netal conpl exes
(e.g. Zn, Ga), or hydrates or other {solvajes particularly with |ower, e.g i
C, - C aliphatic al- cohols and aga he
claims. It is preferred that one or nofe of the said substituent groups
shoul d be of a kind and in a fort ablefto_anise at physiol ogical pH to
increagse the absorption in the spect rum that is in ihe
portion t hat nost effectivef e. Conpounds not very

: e of suitable
groups such as sul phop=es by \ 7 gnds to the
medi caments, to theiyp 3 pn and to the Nerapy itself.
Vari ou$ specific co 20\ n the cl ai Tabl e 1 bel ow. 45
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NUMBER | or |1 (DI HPDRO or
0 acetyl HK7 20 "~CH3 "

® -

v

25

30 wherein each R (one or mare in each ring n = 1 to 3) is an ortho, meta or para positioned hydroxy substituent
group, particularly to give polyhydroxyphenyl compounds. Said substituent groups may be in the same or dif-
ferent positions on their respective aromatic groups. Any said substituent group may be free or itself substituted
by alkyl or acyl groups preferably C, ta C, and the compounds when in such form are within the claims herein.

Any of the compounds further may be in the form of derivatives such as salts at acidic or basic centres,

35  metal complexes (e.g. Zn, Ga), or hydrates or other solvates particularly with lower, e.g. C, - C, aliphatic al-
cohols and again such derivatives are within the daims.

It is preferred that one or more of the said substituent groups should be of a kind and in a form able to
jonise at physiologicail pH, to increase the absorption in the red part of the spectrum, that is in the portion

. that most effectively penetrates tissue. Compounds not very soluble in themselves may be solubilised by the

40 presence of suitable groups such as sulphonate groups. .
The invention further extends to the medicaments, to their preparation and to the method of therapy itself.
Various specific compounds within the dlaims are given in Table 1 below:-
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3 ortho-HK7 OH 30 ortho-HK7 methyl ether 4 35 OCH3 40 5 neta-HK7 OH
y 6 acetyl meta-HK7 50 ~ 1: OC OH3 55 The invention is illustrated in
. ge foll ow ng Exanples, in which the comPounds are made by the reduction
the correspondi ng porphyrins. WWRHh¥ERot ection of the latter. The
®neral nmethod of reduction is not new (Witlock et al., J. Amer. Chem
®c., 1969, 91, 7485) but the products are new. It is unexpected that they
hn be obtai ned without prior protertABL® f phenolic hydroxy functions,
gspeci ally when an oxidative step is 5 EP0337601 Bl required in the work
. When required, a chloranil dehydrogenation step is included to oxidise
ot r a- hydro por- phyri NaTUBEn®& BAtKk to the di hyd farm EXAMPLE 1 5
g/nthesi s of 2.3-di hyddd- FORMULS, 20-tetra -h¥g¥ %égﬁggggaorygﬁgndg)n
@ hydro FMﬂﬂquﬁﬁﬂlo,15.9@-Tétra(p-h§9¥%¥&%ﬁe I phyfin (163ng, 0.24
Dl es), p-toluenesul phonhydrazide (90ng. 0.48 mmol es), anhydrous
Jot assi um car bonate (300ng) and anhydrous pyridine (11.25 m) were stirred
th 10%nitrogen fluskng for 20 m nutes. The m xture was heated (100-105C)
or 6.5 hours wnde ogenOH urther quabXfties of
¥ t ol uenesul phonhydr & 2 (97mg in 0.3 m anhydrous pyridine on each
gccasion) were added after 2 hours and 4 hours. The reaction m xture was
tfheated with ethyl acetate (75 m) and distilled water (37.5 ml) and
di gestef on a steambath for 1 hour. The organic |ayer was separated and
ashed in turn with hydro- chloric acid (2M 75 m), distilled water (75
) and saturated sod bicargga@te solution (75 rgl). 15 - Chl or ani
q.rtal 166ny, Q.GZSEzg?féﬁ;_@Q added in p@retdAsHErd the stirred organic

ution,at roomte \\013

25

3 ortho-HK7
‘ OH
! 30
?
4 ortho-HK7 methyl ether
35
° 5 : meta-HK7
OH
45
6 acetyl meta-HK7
0 .
50 /
CHy
55 The invention is illustrated in the following Examples, in which the compounds are made by the reduction

of the corresponding porphyrins, without protection of the latter. The general melhocf of reduction is not new
(Whitlock et al., J. Amer. Chem. Soc., 1969, 91, 7485) but the products are n.ew. Itis unexpet.:ted. thatgtheg
can be obtained without prior protection of phenolic hydroxy functions, especially when an oxidative step
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perature until the absorption peak at 735 nm had di sappeared. The m xture

was washed with aqueous sodi um bisul phite (5% 2 x 75 m), distilled water
: (75 M), sodium hydroxide (0.01M 100 nm) and saturated sodi um

bi carbonate (80 m) and dri ed overemobsydooes sodi um sul - phate. The

filtered solution was evaporat ed to dryness and the residue was

crystal lised from rTEt hay &J LL!# nggahwgg%rxat&)pstwé/ﬁcluzgd t%xn({dﬂt&élhﬁdrﬁbﬂr
ity

47% of 2, q‘ﬂre vd he‘? a( p- hydroxyphenyl ) porphyrin as a purple:
sol I d. Mas8 Y'smsec I‘Ul’ﬁc ound (I\/H—I) 681.253 C4, ,H32N. O4 requires M+ 1
681. 250 E%‘é pectrumin accord with structure. Electronic spectrum

( NeOH) %17000) 295 (16900), 418 (143000). 520 (10000). 550

(9000) . 595 ;ﬁr@l@@)z }Wm@%1£i&&9@&hyd8iyp98r4'99@ﬁhyﬁvﬁmkd$ﬁw'¢a gel irrigat ed : :
with Mo cHO 25 EXAMPLE 2 Synthesis of r-
2. 3-di hydro &&Qsjgaxrag@hedré,@;(mmydwmwy(myd) 24 pooighiertplpengsubhenpyfirggide (30mg.
met a- HK7") ok emdRt)otydvas parssighe satronite ($0Gnm vt antysraus pyjdind € 2% m %WWHQ
reagent & Sirdéin hbshaQ 1dr @0 ma(tas. Myoimighey ph@%:agga (%1 5"5b‘F”rﬂﬁlfr°Pﬁ“ %
ol es), patatiieneswlupleedrythy d2idddo7(g mRnAGF ium
carbonat e @883img)rs aren hyudy: Bhegeastignimitifewas Featedyithe “Y‘a&?ﬁﬁz@sﬁ‘ﬂf’h rd ;Eﬁg)(d :
0.43 ol esy. anarmesnpelvdweaemathff?fdﬁ?lfﬁée?f? '%{F'l“r é‘fgaﬁ t""r?ﬁ:n ("7‘5 enl). il
met hanol - dicBipiicacid @Mud} @b df %I%W% SR

5, 10. 15120-t eg-f:g_ W_(tﬁtzldp%ggx ?ci 1e::t’|ons to lheys lrre orgaTnc sazlutnon atroom tem-
. spectrum (PAB re(LIVFFI °2 o ‘?g S, M Jﬂuﬁ‘éawaﬂﬂdﬁ nﬁ&%&rﬁ um
(VeCH) (5] 281 8‘%8‘8; ii @wm, aoldbed JLODE)aroud Bodaisur
: ﬂ?OO) 59 il fe, to d &e%.dh@waﬁ krySihiks €RonG@dthanbidisgiet e d
| F ssmeg 2R1eBa(BlhjayslyiBery))bbnit, 28 purete a
(o- hydr oxy@]@dnm 3 ygAIBp,o(mJthMﬁl %@1 85 £0A5KI6] rehuires MAO! T683.26@ Nho sheamsn as
descri bed YEwith & uJAQEIWUBrbc {paerufrol L. aMe W) (1) 285 enom), 285 (168005 4 B0 43809) 8520

(oi - hydr oxy(m)@o) 48 9bod) 36 PBYDO], Bna63 53861 R, 02d ormaraxlstisa)ge! ircigrtapohith MsOEHES Hi4lim
carbonate (303 ng), anhydrous pyridine (11.25 nl), and o-chloranil (132
ng. 0.54s mplvesf2 Crystallisation fromnethanol-distilled water gave 105
ng (64% of 2,3-dihydro-5, 10,15.20 -tetra(-h 45 droxy henyl .porphyrin as
a dark purp$>etre$l§/9!t28?fqlhyﬁe5é’bl'ﬁ%ﬂ*‘eqat'"'w%"&h?ﬁy‘if"tﬁ?"é"'b‘fo"ﬁf’ Péﬁ—srb rs (Rf 0.23,

0.29, 0.38 aq—g 'ngAr% wggﬁgjlflclnca 6| I b wggtth%qollowm re % éoﬂe %TOXJI\@Q‘

spectrum ( FAB)'"{ esul sf" hg s{otassium

spect r urdf X, 13 or e %*fﬁﬁi o) ﬁ%& uoafiné CEIANE AT

and 651 (1 Q mi 3§Ie Ji etﬂ nol-distilled water gave 59mg (37%) of 2,3-dihydro-

7.8,17, 18-t ot ?)"dx;ip ha gr,pr,y oRX UBRG Rk Im [FABYUAVH)! 681, CouH:N.OL

5, 10. 15. 20- & 14 a @J M&X%& (IE)nng 12BooyB06 A56b6), sk 48890), 516 (11000)
%5

-t ol uenegul aBhyids gaIBrigael aBSMeDN:CHRDIORAL e
(200 ng) and anhydrous pyr|d| ne (7.5 rﬂ) Were stirred with nitrogen flush
ing for 20 gkamplH® m xture was heated (100-105C) for a total of 12 hours
!ﬂer nitrogen, further quantities of | -toluenesul phonyl hydra2| de being

ded ever y sjntfesh@uz.3-§iG@roray 0i 1,20 Rtrarlo-ygexy eliend) pomhyia € H'htﬁ‘,‘t‘églﬂ'&'ﬁ The
reacti on«m xture was treated with ethyl acetate (100 m

m
and di gest ed OFneaetioewanapgaskribpdabove startingwith the followmg reagents: 910 15, 20—tetra @-hygroxyphe)-
nyl) porphyrin (163 mg, 0.24 m moles), anhydrous potassium carbonate (303 mg), anhydrous pyridine (11.25

ml), and o-chioranil (132 mg, 0.54 m moles).
Crystallisation from methanol-distiled water gave 105 mg (64%) of 2,3-dihydro-5,10,15.20 -tetra(o-hy-
45 droxyphenyl) porphyrin as a dark purple crystalline solid. It was a mixture of atropisomers (Rf 0.23, 0.29, 0.38
and 0.43 on silica gel irrigated with 1% MeOH in CHCl,. Mass spectrum (FAB) (M+H) * 681. C(HxN,O( re-
quires M 680. Electronic spectrum A, (MeOH) (g) 415 (80700), 515 (8400), 542 (5600), 597 {3800), and 651

(16000).

- 50 EXAMPLE 4
Synthesis of 7,8,17,18-tetrahydro-5,10.,1 5.20-teua@_1-hydroxyphenyl) porphyrin

5,10.15,20-tetra(m-hydroxyphenyl)porphyrin (109 mg, 0.16 mmoles), p-toluenesulphonylhydrazide (60

55 mg). anhydrous potassium carbonate (200 mg) and anhydrous pyridine (7.5 mi) were stirred with nitrogen flush-
ing for 20 min. The mixture was heated (100°-105°C) for a total of 12 hours under nitrogen, further quantities

of p-toluenesulphanyihydrazide being added every 1.5 hour (60 mg in 0.2 mi pyridine on each occasion). The
reaction mixture was treated with ethyl acetate (100 mi) and water 50 ml) and digested on a steam bath for 1
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=8 EP 0 33T 601 Bl hour. The organic |ayer was separated. and washed wth

ydrochloric acid (2M 50 m), and then with phos- phoric acid (56% 4 x 50
., torenove chlorin). The organic | ayer was washed in turn with distilled
ter (50 m), sodium bicarbonat eEP 387481 distilled water (50 nl).
ydrochloric acid (2M 50nl), and distilled water (50( m 2'5‘1"') g;?@gl%g%togver
nhydr ous ' 03t Bratedf 4n@ wadhed Githatydromioanakid @oWPaN)- HTe ' t he
esi due m%ﬁ%ﬁ%’@%ﬁ%ﬁ?&ﬂ of fﬁme RRdAR Ml organit Byer wes wished if ED Y‘ﬁ“tdisg:e‘éﬁ?@(%ignd
s a green. . SQldd bsSond (502 AtistiiRowder 457 miinhygiopilatig acy@M. 24 t‘:%:dewue was
OH- CHCI 3 iyl arh)driecPovéMaRatoupdtasgio) caté. ftergirayion 33'619'_301?&&{ , eg, e
129, 00Q) . <y 3ided Rorl Aharandatdt 35gN=31e 1918 6YmPognd (@g 8 ITRMGEY 68 s,
.8H, OH); ob i9BatdowithdMeGHCHCH WMol e H) . 7.47 (t, 5. 2H ArH.; (d, 4.2H,
FH) . 7. 18 ( SAMAORR kim) Bk (97,0000 368114200} 7212 0). 21680080 2% .‘QZ' )1 and,
41.54 (s, 2. GHd-DEO) (2s0MIRe 948 tsi 341 PHHT 9 g‘ﬁ%ﬁiﬁ‘ DNa3guhgen denonstrat ed
iIn tests giamnT.ias Febl AHT. Gl G0N (M 397 iy D e RotiNdS. D L0 e s @ t O
s chl oré ns affi acfdy ofdhercgm : a&bﬁ?@ﬂﬂ?ﬁ’gé ag:bﬁ'gg:gg bedibohis. TABLE 2 15
unour phot murrs beiesspleresite # TRIGAMAYE FEFTMARI R bacteri o- chlorin (BC) of the
so-tetra(hydroxyphenyl) (THP) 20 series. Photo-

Dose Wavel engt h* Depth
Tunmour sensitiser )/Kg (nm necroFABLEMM2- SE** 25 p-=C 6.25 653 3.50

.54 (10) 3.125 653 2.13 0.50 (10) 30 m THPC 0.75 652 5.41 - 0.39 (19)
. 375 652 3.79 0.28 (6)

o- THPC 6. 25 652 4.16 0. 27 S141)1 5’5?3?’ C§5_52 3.69
0.74 (9) m THRRG GRS 4edr@as withichgpring (&) & q'?rg fojlﬁh ener gy
m ni stered was, 10. J Weso-42tTh (NuabexyphetnhbutT
@ ent hesi s. BRiofid (R WP UHP toso-daema
20

series.
Photo- Dose Wavelength* Depthegiozgzour
sensitiser MM/Kg (nm) - g CEs
i p-THPC 6.25 653 3.50 - 0.54 (10)
- 3.125 653 2.13 - 0.50 (10)
L 0.39 (19)
30 m-THPC 0.75 652 5.41 - 0.
- 0.375 652 3.79 - 0.28 (6)
38 o-THPC 6.25 652 4.16 - 0.27 (14)
+
B 3.125 652 3.69 - 0.74 (9)
’ m-THPBC 0.39 741 5.22 - 1.21 (8)
o o
-2
* The total energy administered was 10 J cm
throughout.
“ **x Number of tumours in pa:enthesms.

The method of testing is that the PC6 plasma cell tumour, obtained initiall¥ from the ?Le;ter B':eauz sae;
search Institute, was grown by inoculating 0.3-0.6x 108 cellls sub;::i::;::l; :; .;em;al::‘ dee; ";en;mse,s
50 used about two weeks later, when it was 12 - 13 mm in its longest Gi _-h o des ;kin pellisers
were injected in dimethyl sulphoxide intra-peritoneally (2.5 ul g-') and, twenty fouzrr T::. wavel,en e
tumours was depilated, the mice anaesthetised and tumours expo§ed to 1.0 J cnr xg.  Wave talgmlf forilu
mination were the iongest waveiength absorption peaks in the red in solutions of sensitiser in fe s | 4.
- nm for the compounds of Examples 1 to 3 and 741 nm for the compound of Example 4.
55 ?:: ‘l"vnger::sisuzrcesjzs a copper vapour laser with an output of 10 to 12 Yvatts (Cu 10|l.a:e;hozx;o:]d Li:egd;_::)r
pdmping a D2 10K dye laser (Oxford Lasers Ltd). The.dye was rhodan.nne.SAO (}.\pp ie otop ry:urface ) for

ilumination at 652 - 653 nm and LDS-722 for dlumination at 741 nm. Light intensity at the tumou

" kept below 0.3 W cm-2, where thermal effects were undetectable.
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The met hod of testing is that the PC6 plasma cell tunour, obtained
initially fromthe Chester Beatty Re- search Institute, was grown by
s inoculating 0.3 - 0.6 x 106 cells subcutaneously in female BALB/c mce. |
- was 50 used about two weeks | atE?933¥&hBi1t was 12 - 13 mMmin its | ongest?
dianeter and 6 - 7 nm deep. Sensitisers were injected in dinethyl
sul phoxi de ti,&fy Ba¥edd LrRnRddida)ion(a2 652 -Hs3 Bm b)d (@S2 tonuriinatiboat 74 how 022 midter
ski n ovegvahbiBue GIIFBU Suiaas gepiidvateachslybheunbrevanaesiel etd wedatenadd t'mm\urs -
exposed fofindlBalide. TRBfZed tirfuts wéd \tizeean gt angfesto thel sfiace aridpiztdepth Ofwewesqmsqf@nges t
wavel engivih afisectiag madsdpaaitsd wirh anlege pievd giaticuol ut i ons of sensitiser in fetal
cal f ser umin prathanyees 65 few- colb@ndrhafshovinemizo repdts AT IS TRARPIEY 19these 3 an
741 nm f giventilEP-6OMP&ILA MadovdEEx BawFraand meSRiihTdiexy cprepqrnds BRye beenpBvnsPe sy
vapour | emevediirodertianin o\reqyespeats which may belexpegted insall (e pormppundss B reseeroh? BMPES er s
Ltd) pusfExprmant®dre G itfipbley Fandp belewf or d Lasers Ltd). The dye was rhodani ng
640 (Applied Photophysics Ltd) for illumnation at 652 - 653 nm and
LDS- 722 for illumnation at 741 g 4ight intensity at the tumour surface
was kept below 0.3 Wcm 2, where thermal effects were undetectable. 7
EP0337601 BlpZukey \orf @ukodio Weere5t SrosTAIWEDNAT | A EQUIFBRENT 653 nm and LDS
722 for illum nation at 74MuscLEODERMAGE IEVEEvans bl ue (Sigma) in saline was
glvenslntravenously and tunmours were renoved gne hour |later and fixed in
formof®-sal i ne. Tscliexfedesamurs were Jumosd Necrosyn (MR es to the surface
and the depth of %necr 0Si s ngasur ed w t(poraregl gﬁgﬁg&sng r@og,bgg;@g)e fitted
with an eye pi ec% %Fl‘%tr ﬁ; 5 1n preligg hefnewassrewunds have

wn simlar resu as eg)ards skin W_bllnsbyzto t hoaed giamowve n
- A-§, 186, 962. Moreover, the para and neta di hydroxy conpounds have been

shown specifically, inproved propertie®ian other respé’@tfé whi ch may be
expected in all the coApdunds. The res# 1% of a number 3 faex iments are
given in Tables 3 and 4%el ow. 10 TABLE ¥ DEGREE OF TUMOUR | S

OBTAI NED AT AN EQUI VALENT MJUSCLE DAMAGE.LEVEL 15 Miscl gefgdena Tunour
Necro#is (mm) (%increggg in Corresponad ng Conpounds rmusebe wei ght)
Conmpounds of of Exarrpl egsy EP- A- 0186962 & @nd 2 above 2®-RBara Para 10%
2.25 3.5 20%3.0 4.0 approx. 25 Meta Meta 10% 3.5 5.5-6 20% 4.0 6.5

30
TABLE 4
COST IN TERMS OF MUSCLE DAMAGE FOR SPECIFIED DEPTHS
OF TUMOUR NECROSIS
35
Depth of Tumour ' Muscle Oedema .
Necrosis (mm) (% Increase in Weight)
. Corresponding Compounds
40 Compounds of of Examples
EP-A-0186962 1 and 2 above
Para ' Para
3.0 20 8
“ 3.5 22 . 10
Meta Meta
3.5 10 2
50 4.0 20 3
5.0 36 5
5.5 49 7

55 CONCLUSION

Tables 3 and 4 show that, for specified levels of musde damage, the compounds of Examples 1 and 2
produce more tumour necrosis than the corresponding compounds of EP-A-0,186,962 and, for specified levels




30 TABLE 4 COST IN TERVM6 OF MUSCLE DAMACGE FOR SPECI FI ED DEPTHS 35 OF
TUMOUR NECROSI S Depth of Tunmour Muscle OCedema Necrosis (mm (% lncrease in
. Wi ght) Cor respondi ng Conpounds 40_7(;%rrgpunds of of Exanples EP-A-0186962

1 and 2 above Para Para 45 3.0 20°&"'°3'% 22 10 Meta Meta 3.5 10 2 50 4.0
7203 5.036 5 5.549 7 55 CONCLUSION Tables 3 and 4 show that, fof
- speci fi edr harehsrak, Guscheidanmgss misHedawaptante B BXEMSIRE " ARd" 2
produce pme&sskunmour necrosi s than the correspondi conmpounds. fi w
EP- A- 0, 186. 862 patidelediary issapetcﬁlirlyii'w“Ffé‘O§19§h°“8‘9‘E'|9"’0°r?g§’?ugg’ a:éi?'gmfgfjﬁfge@
necr 0si s mus@dis e majonshsieeabd.g. i¢$98€' @;@gs:gg‘éﬂﬁﬁeaﬁdﬁ%ﬁanf%g cor Pespondi ng
conpoundsecpim ER-pAssibie ini @Gr@EIR! abTpIgal Y selectiVily Js Lculanby
Mportant I nawhephotconeayso tambHpe FoGe S TR e
s a ITH] OPrmEOHle b A ,COYE’.eg?“_“Y Pma%%égl}ung\ﬂs’f&ﬁ?ohﬁ?ﬂ oﬁggs lquqgnex%ci tjelarecancer
of the | ar geodant@stionerdaiad e PELFHT I T1F HOSS bl &L AYOLKSSRRA oDhe Bbsiomi nal
wal | or perae-iésfvﬂnehwa!dfﬁWﬁ‘%f?‘&?"ﬁd@‘“@ﬁ%‘.j QURQURIS med%. PHetaby 4BQWRY b LHEDUEN-
sensi 14 Séfrga’m WhF Pr'eb%a"‘ Ii"?/élﬁosrﬁ?r%ﬁ\/:%agmﬁt dte!nﬂne@bplthQ&"eraQWfinthQlimlarcom—
prepar at ilBH{SK%?%}'ﬁte td 3‘/"‘3&? ee:é‘a&%%ld%ﬁgll&&llngﬁb talke Mﬁ:e.chnblilltxmhitiny\ﬁmﬂl‘ghl of a
sol ubi | i tR TR HPYet] A S Ol T i Ol thd odBbull, oS erfe@ing haxixepalsanitna by ent
such as IHARN" B 21 XTUTE,0h (SUEH, SOlekasinsnammy, dooreaeranphizd becuprca-or
pared. Aﬁg&i}é{ionr. dute to water sol ubili ty in the sense of transport in the
aqueous environnment of the blood 10 streamis the preparation of |iposones
to be admi nistered in aqueous nedia. Therapy according to the inven- tion
is thus agiidy stered in suitable formin an anount determ ned by the

eral toxicity of the particular com pound and its IevgJ[ L?fLUnggrs%ti c
eClzy ati:0wi fagtieraMining Coatracting Stptesaldd: BE-&ck PEaRy $F1 i hatinyg with |i ght

21]: f ZC'[ :Nra]-\é?![ 5%;&%2;%3;?35;&?&5?2%&&2gum%)\frclécgt'ing%mg rg" orqgtzn]%?é’wgbrph%ns Qf tﬁiepse

formulae:-
25
Ac
" .
A¢
35
I
Ax
® N
45 A { A*’
III
* Avx

wherein each Ar, the same or different, is an aromatic group with one or more hydroxy (-
OH) substituent groups each itself free or substituted with an alkyl or acyl group, and
salts, metal complexes or hydrates or other solvates thereof, but excluqmg the case where
the arly groups are phenyl groups all with para-hydroxy substituents themselves _
substituted.

2.  Compounds according to daim 1, of the formula:-

55

9




accept ably damagi ng normal tissue. Al this is in per se known manner, not
“requiring detailed discussion on 15 its optimsation. C ains 20 d ai ns
., for the following Contracting States : AT, BE, CH DE, FR GB, GR IT, LI,
LU, NL, SE 1. Conpounds bei ng phargmeediegi cally acceptable tunour |ocating
di hydro or tetra-hydro porphyrins of the fornulae: 25 Ar 30 14 Af A-r Af
=15 A-r 11 A- 0445 A/ A~11501 I Z AY wherein each Ar, the sanme or
different, is an aromatic group with one or nore hydroxy (- OH) substituent
groups each itself free or substith ed with an al kyl or acyl group, and
salts, metal conplexes or hydrates ot her sol vates thereof, but excluding
the case where 55 the arty groups apL® pRgnyl groups all w th para-hydroxy
substsd tuents thensel ves substit utefd Conmpounds according to claim1l. of
the formula:- 9 EP 0 337 601 81 R 1567 42181 zNHNnNn rs J 2
23 10 R _N24 1 n 18 \ \ 12

10
15

20
Iv

25

n

— ] . . = ch su‘
or the corresponding tetra-hydro porphyrins, where each n 1 f:o 3n?n:n§apositi<
R, which may be the same or different, is at the same or di ereubstituted.
respective substituent phenyl ring, is a hydroxy group itself free or s

i i bstituent
as 3. Compounds according to claim 2 where each su

° _ i |

is an o-hydroxyphenyl, r_r_»-hydroxyphenyi or Q—hydroxyphenyl group.

i inasu
4. Compounds according to claim 1, 2 or 3 wherein each hydroxy group 1s free rather than in

m.
45 for

com . - t
5. The pound of daims 1,2, 30r4 being 2.3—dihydro—5.10,15:2&len(ph¥5dr;°r1e;:n£hg)y:r;
. dihydro-5.10.1520—letra(m-hydroxy-phenyl) porphyrin; 2.3—d|h:‘dro—f;,1g;ph,yﬁn

porphyrin; or 7,8 17,18—leuahydro-5,10,1 5.20-tetra(m-hydroxyp enyl) p min.



20 16 14 1V 17 15 13 251 n 30 @r(’tgehé correspondi ng tetra-hydro
porphyrins, where each n =1 to and each sut R, which may be the sane or
.different, is at the same_or different and positi( respectlve substi t uent
phenyl ring, is a hydroxy \§roap 36e@iton fridephgrmassyisalt uted. 35 3. Conpounds
according to clai m2 wherdduenisRr sapes o therprepag@idnsofan o- hydr oxyphenyl ,

m hydr oxyphenyt or | r hydmesdygaiments of gsomphe tdheraﬁ:pnﬁmmmissbgzcordl ng to cI aim
1. 2 or 3 wherein each hydidixgorgbtdmpcunddgng ather than in a su ,5 form

5_ The conpound of cl ai h&rn?acoﬁ) Qcﬁ‘:lz %le tumor locating

2. 3-di hydro- 5. 10. 15. 20- t (pop%gr% ehn¥m p&r pt

di hydro-5. 10. 15. 20- Ietra ﬁ? ﬁ)%ll

2. 3-di hydro- 5, 10. 15, 20- te?ra 8P 'H 3 P”?“B 17, 18-tetra

hydro- 5,10, 15. 20- tetra(r’ﬁ‘?l d §/§’rﬁ%¢n?fl %Wp‘ﬁ?ﬂlaﬁomi‘@ (~' 6. The use in
associ ati on with phar mac@i@¥r¥ith oge pumptedydrox4r@Hers, in the preparation
of nedicanents of use i substgudnhgrapy eah itselfiber or h;bsmuttefdadi ation, of
conpounds being phar macolidgarcakylyor acyt gpiupbir® dalt§thetabcat i ng  di hydro or
tetra-hydro porphyrins ofcomp,ecxei@;rmslalrai@sdnonkeTselva&d thdrbofset out in claiml
wherein each Ar, the sane or different, is an aromatic group with one or

more hydr oxy (- OH) ssubstisuepl, &rqpean‘?wh',@.ﬁ%f free or substituted
with an al kyl or acyl graqu (g Iew\ﬁs or hydrates or

ot her sol vates thereof. ‘fo an caéﬁpéﬁ’ﬁ ey acI f’erhng #@fkin the conpounds
are of the formula IV set® YU FATEPINIHE ‘f"é‘rhyti‘f?ep‘tf@}‘m ondi ng tetra-hydro
porphyrins, where each nvhergeach n3=je3 é&%%@@b@&tilﬁmlﬁ, R- which may be
t same or different andvliich may béithe ssmeror diffectnf et mrat throsiation in its
pective same or different position in its respective ’
subsgituent phenyl ring, is hydroxy group itself
free or substituted. '

8. Use according to claim 7 where each substituent
R
/N

is an Q-hydroxyphenyl, m hydroxypheny! or p-
hydroxyphenyl group.

‘ 9. Use according to claim 6, 7 or § wherein each
hydroxy group is tree rather than in a substituted
torm.

10. Use according to claim, 6, 7. S or 9 of 2, 3-
dihydro-3 lO 15, 20-tetra (p-hydroxyphenyl)
porphyrm 3 -dihydro-5, 10, 15, 20-tetra (m-
hydroxy- phenyl) porphyrin; 2-3-dihydro-5, 10,
I5. 20-tetra (o-hydroxy-phenyl) porphvrin; or 7,
S. 17, 18-tetrahyvdro-3, 10, 15, 20-tetra (m-
hvdroxyphenyl) porphyrin,

Claims for the following Contracting State : ES

1. Process for the preparation of compounds being pharmacologically acceptable tumor locating dihydro of
tetra-hydro porphyrins of the formulae:-



ubSx.ituent phenyl ring, is hydroxy Goup itself free or substituted. 8.
Use according to claim7 where each substituent / ~Rn is an
Q hydr oxyphenyl, m hydroxyphenyl or p- hydroxyphenyl group. 9. Use
according to claim®6. 7 or S whergi g 1586y hydroxy group is lice rather
than 111 .--1 SLIhSlItuted form 1 Use according to claim 6, 7, 8 or 9
of '2, 10, 15, 20-tetra (p-hydroxyphenyl) porphyrin; 2, 3 -dihydro-5, 10,
15, 20-tetra (m hydroxy-phenyl) porphyrin; 2-3-dihydro-5, 10. 15,
20-tetra (Q hydroxy-phenyl) aporphyrin; or 7, S, W, | S-tetrahvdro-5, 10.

15, 20-tetra (ni- hvdroxvph vI) porphvrin. Cainms for the follomnng
Contractlng State : ,

10

15

Ae
20
A Av
25
IIz ;
A‘\' . '
30 wherein each Ar, the same or different, is an aromatic group with one or more hydroxy (-OH) substituent

graups each itself free or substituted with an alkyl or acyl group, and salts, metal complexes or hydrates
or other solvates thereof, by reduction of the corresponding porphyrins.

2. Pracess according to claim 1, wherein the compounds are of the formula:-

55

1"



Ar 30 wherein each As, the sane or different, is an aromatic group with o
or nore hydroxy (-OH) substituent groups each itself free or substituted
with an al kyl or acyl group, and salts, netal conplexes or hydrates or
other solvates thereof, by reduct €58 3t%%¢ R4 corresponding porphyrins. 2 %
Process according to claim1, wherein the conpounds are of the fornmula:- 35
40 45 50 55 11 EP 0 337 601 B1 5tr ~ 1046 2 8 2NHN22 Rn 15 R

, 310 Al _N24 Hk 11. 18\ ° ° qq 16 14 12 :V 17 15 13 25 n 30 or
t he correspondi ng tetra-hydro porphyr{ns, where each n =1 to 3 and each
substituent R which may be the sane i fferent, is at the sane or
different position in its respective jpubstijtuent phenyl ring, is a hydroxy
group itself free or substituted. 35§B. Pracess according to claim2 where

each substituent 40 is an o-hydroxyPkeg#T. m hydroxyphenyl or
Q hydr oxyphenyl group.

10

15

25

n

or the corresponding tetra-hydro porphyrins, where each n = 1 to 3 and each substituent R, which n.';ay
be the same or different, is at the same or different position in its respective substituent phenyt ring, is a
hydroxy group itself free or substituted. :

35 3. Process according to claim 2 where each substituent

40
is an o-hydroxyphenyl, m-hydroxyphenyl or p-hydroxyphenyl group.
4. Process according to claim 1, 2 or 3 wherein each hydroxy group is free rather than in a substituted form.
“ 5. The process of claims 1, 2, 3 or 4 being 2,3-dihydro-5, 10, 15,20-tetra (p-hydroxy-phenyl) porphyrin; 2,3-
dihydro-5,10,15,20-tetra(m-hydroxy-phenyl) porphyrin; 2.3-dihydro—5,.10.15,20-tetla@-hydroxy-phenyl);
or 7.8, 17, 18-tetrahydro-5, 10, 15,20-tetra(m-hydraxyphenyl) porphynin.
6. The use of a compound according to any one of claims 1to 5 in association with a pharmaceutical dduent
50

or carrier, in the preparation of a medicament of use in the therapy of tumours by irradiation.

Patentanspruche

38 Patentanspriiche fur folgande Vertragsstaaten : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE

. 1. Verbindungen, die pharmakologisch akzeptable Dihydro- ader Tetrahydroporphyrine zur Lokalisierung
|

12




oder unt erschiedl

Process according to claiml1, 2 or 3 wherein each hydroxy group is free

Hydr oxy-

ungebunden oder Im
Met al | konpl exen od

15

20

25

45

‘ather than in a substituted form 45 5. The process of clains 1, 2. 3 or
bei ng 2, 3-di hydro-5, 10. 15,20-tetra (p-hydroxy-phenyl) porphyrin; 2, 3-
i hydro-5. 10, 15, 20-t et r a( m hydr oxyp phseyd 81 por phyri n;

2. 3-di hydro-5, 10. 1520-t et raLo- hydr oxy- phenyl); or 7,8, 17,

18-t et rahydro-5, 10, 15.20-tetra(m hydroxyphenyl) porphyrin. 6. The use of
a conpound awedrereging PRy FERE of clains 1 to 5 in association with a
pharmaceutical diluent 50 or carrier, in the preparation of a nedi canent
of use in the therapy of tunours by irradiation. Pa éntanspruche 55

Pat ent anspruche fur fol §¢nde Vertragsstaaten : AT, BE| CH DE, FR GB, GR
1T, LIS L11, NL, SE 1.

er bindungen, die phar npk gr¥csh akyept abl e
phyi ne zur Lokal i st
en Fornmeln: Ar  Ar NH AT Ar Ar 10 |

& Mt einer
3 chen | dig skl bst
¥oyl/gruppe a d Sgpzen, -

Su-stitueqiNng uppen ist, von
kyN\ oder ei ner

chiedliche Ar eine aromatische Gruppe mit einer oder mehr Hydroxy- (QH-)
jede selbst ungebunden oder mit einem Alkyl oder 'elr\er
n oder anderen Solvaten von diesen substituiert

wabei jedes gleiche oder unters
Substituentengruppen ist, von weichen
Azyigruppe und Salzen, Metallkemplexen oder Hydrate

st

Verbindungen gemal Anspruch 1, der Formel:

.. . . . . .
oder die entsprechenden Tet ahydroporphyrine, wobeijeden=1bis 3 und ;ed'er Su'bstm{ent Rl gleu;huzi;-
unterschiedlich sein kann, an der gleichen oder unterschiedlichen Position in seinem jeweiligen

tuentenphenylring ist, eine Hydroxygruppe ist, die seibst ungebunden oder substituiert ist.

13



.S - 1/Z1 H229 R 4H23 1 Rn 1 u\~ 2 so 17 13 IV Rn ss leich Cder
di e entsprechenden Tet ahydroporphyrine, wobei jede n = 1 bis 3 and jed
Substibient R g wunterschiedlich sein kann, an der gl ei chen oder
unt erschi edli chen Position in seinemjeweiligen Substi- tuentenphenylrin
i st. eine Hydroxygruppe ist, die $EI%St%%%®jebunden oder substituiert ist.
13 EP 0 337 601 B1 3. Verbi ndungen gemal 3 Anspruch 2, wobei jeder
Substituent vBBindngenSeRiKsPodierivepeyqiacsupitivens Hydr oxyphenyl oder
E- Hydr oxyphenyl gruppe isL 10 4. Verbi ndungen gemata Anspruch 1, 2 oder 3,
wobei jede Hydroxygruppe ungebunden apd.ni in substi- tuierter Formi st.
5. Die Verbindung aus Anspruch 1, 2, ofder 4, wobei
2. 3-Di hydro-5, 10, 15, 20-tetra(p- hydro gnyl ) por- phyrin;

2. 3-Di hydro-5, 10, 15, 20- t et r a( m hydr oxyptienyl ) por phyri n;

2. 3-Di hydro-5, 10, 15, 20-tetra(o- hydroxy- 15 phenyl ) porphyri n oder

7,8,17,18- Teteh\al&yblﬂrexyﬂ',em,ﬁ&dwﬁhmyf‘%ﬁe'(erﬁyﬁﬁf@fp%{‘y?fﬁgﬂfy%{) porphyrin isL 6. Die
Ver wendung, ei_per  Ver bi nd i nhetddhden ndlh R IR t
ei nem pﬁar‘ﬁa-ﬁ%ii& 'E‘l:ifﬁéﬁp'%grgﬁﬂﬁgg% gg@%‘?ﬁ%@@?é%i}%% L']Pr eparation ei nes
Medi kanment es zur Verwendung bei der The- rapie von Tunoren durch

Bestrahl ung. ROvdratemd RBaRHHERE, X Bibddr 8| vpeE dSiyentsr1a9s 8t et (p-hydEgyphenyl)por-
Ver f ahr en  zurpnifihen@ninkio@No, viun-@har-ivakobre git sainyak 2.8 Pthadrb-& 10 Vo bleFrierAy ey di e
Di hydr g; oderphdighsadehimn-odelr Bponphemiyde-520/152bletd (mstiveromberyPAPTERSEen si nd,

mt der Formel: 25 Ar Ar ~I ~ 30 NHNNHN- A Ar cHN -15 Ar Ar
6. Die Verwendung einer Verbindung gemal einem der Anspriche 1 bis 5 zusammen mit emem.p arma-
zeutischen Verdanner oder Trager bei der Praparation eines Medikamentes zur Verwendung bei der The-
. rapie von Tumoren durch Bestrahlung.

2 Patentanspriche fur folgenden Vertragsstaat : ES

1. Verfahren zur Praparation von pharmakoiogisch akzeptabien Verbindungen, die Dihydro- oder Tetra-Hy-
droporphyrine zur Lokalisierung von Tumoren sind, mit der Formel:

25

wobei jedes gleiche oder unterschiedliche Ar eine aromatische Gruppe mit einer oder mehr Hydroxy- (QH-)
Substituentengruppen ist, von welchen jede seibst ungebunden oder mit einem Alkyl oder ‘eg\er
Azylgruppe und Salzen, Metallkomplexen oder Hydraten oder anderen Solvaten von diesen substituiert
ist. durch Reduzierung der entsprechenden Porphyrine.

55
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OAr I-NHN ~qgr AAxk, NHN 50 Ar wobei jedes gteiche oder

nterschi edliche Ar eine arornatische Guppe mt einer oder nehr Hydroxy-
OH ). ss Substituentengruppen isC von wel chen jade sel bst ungebunden oder
it einem Al kyl oder einer Azyigrgppssagflesal zen, Metall konpl exen oder
draten oder anderen Sol vaten von di esen substituiert ist. durch

Reduzi erung der_ entsprechenden Porgh%rine. 1gIEP Q 337h§01 Bl 2. Verfahren
genBQ AnspfuckrEMeuesBed AuPecv/bBrehdt NGRSt §ERYE TSI  haben: Rn 5 3 4
56 72 18 10 RN 2 HN9 R 22 19 - N24 "N3\1 0 151Vv\1 5 14 12 17 13
20 25 IV oder die entsprechenden Tet 3 &phyrine, wobei jede n = 1
bis 3 apd jeder Substituent R gleich unterschi edlich sein kann, an
der gl eichen oder unterschiedlichen POs on in seinemjeweiligen Substi 30
tuent enphenylring ist, eine Fydroxggrup-e ist, die selbst ungebunden oder
substituiert ist. 3. Verfahren ge ' ﬁqyrﬂch 2, wobei jeder Substituent
Rn 35 eine o-Hydroxyphenyl, m enyT “ader p- Hydr oxyphenyl gr uppe
ist. - 40 4. Vbrfahr@ﬂwgenaa AnspRual 3, wobei -j ede Hydroxygruppe
ungebunden and ni cht 1Q suybst\tuik . B—Das rfahren aus
Anspruch 1. 2. 3 oder 4, 4w

2, 3-Di hydro-5, 10, 15, 20-t eX v

15
Iv

20

25
Iv

oder die entsbrechenden Tetrahydroporphyrine, wobei jede n = 1 bis 3 und jeder Substituent R, gleich oder
unterschiedlich sein kann, an der gleichen oder unterschiedlichen Pasition in seinem jeweiligen Substi-
30 tuentenphenylring ist, eine Hydroxygruppe ist, die selbst ungebunden oder substituiert ist.

3. Verfahren gemiB Anspruch 2, wobei jeder Substituent

Rn
35
. eine o-Hydroxyphenyl, m-Hydroxphenyt oder p-Hydroxyphenylgruppe ist -
40
4. Verfahren gemaB Anspruch 1, 2 oder 3, wobei jede Hydroxygruppe ungebunden und nichtin substituierter
Form ist.
5. Das Verfahren aus Anspruch 1, 2, 3 oder 4, wobei 2,3-Dihydro-5,10,15,20-tetra(p-hydroxyphenyl)por-
- phyrin; 2 3-Dihydro-5,10,15,20-tetra(m-hydroxyphenyl)porphyrin; 2,3-Dihydro-5,10,15,20-tetra(o-hydroxy-
phenyl)porphyrin oder 7,8,17,18-Tetrahydro-5,10,15,20-tetra (m-hydroxyphenyl)porphyrin ist
6. Die Verwendung einer Verbindung gemag einem der Anspriche 1 bis 5 zusammen mit einem pharma-
zeutischen Verdiinner oder Triger bei der Praparation eines Medikamentes zur Verwendung bei der The-
rapie von Tumoren durch Bestrahlung.
50
Revendications
Revendications pour las Etats contractants suivants : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU,
55
NL, SE

1. Composés qui sont des dihydro ou tétra-hydro prophyrines, pharmacologiquement acceptables, permet-

15



Myt el ' =5—16,15. 20-t et r a( m hydr oxyphenyl ) por phyri n;
2. 3-Di hydro-5, 10, 15, 20-t et ra( o- hydr oxy- phenyl) por phyri n oder
. 7,8.17, 18- Tetrahydro- 5, 10, 15, 20-tetra (m hydroxyphenyi ) porphyrin fist. ~
Di e Verwendung ei ner Verbindung gerna ei nem der Anspruche 1 bis 5 zusanmeéh
mt einem pharma- zeutischen VereAm¥®@f"d&Her Trager bei der Preparation
ei nes Medi kanentes zur Verwendung bei der The- rapie von Tunoren durch
Bestrahi ung. 50 Revendi i entBeiRNiEs featuleosns pour | es Etats contractants -
sui vants : ,"“B’é?‘se{jiﬁ‘,e"%%?"{%%%@, GR IT, LI, LU 55 NL, SE 1. Conposes
qui sont des di hydro ou tetra-hydro prophyrines, &garnacologiquenent
accept abl es, pernet- 15 EP §,337 601 B 1 Cant de I"5€al i ser une tuneur,

representees par |es fqrnul Ar__5~\V N M\ N Y A 10/ ~" NN\
}1 ~M\ \ i/ 15 | Y 30 dans
lesquel les les Ar. idgntigues } _ chacun un groupe

roxy (-CH),

Byt e ou acyl e,
sol vates de ces

tes par |a

aromat i que ayant un o

chacun etant |ui-
et |eg, sels, conppggg-

conposes. 2. Conpose
formule 40 45 50

15

‘. | Ar

20

A ( Av
25
1
III A
-r
30
: atique ayant un ou
i i i résentent chacun un groupe arom
s Ar, identiques ou différents, rep . vacy . g B roupe
o lesque:es:s substituants hydroxy (-OH), chacun étant lui-méme libre o; sutt:u:; czs comgos »
i rou ‘
pll:s::ucz gcylep et les sels, complexes avec un métal ou hydrates ou auftres solva
35 alky . .
. 2. Composés selon la revendication 1, représentés parla formule .
40
45
50

55
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5716 EP 0 337 601 BI R5 ,04567 21~NHNoO1I5R cu/ 22\ nR-3
0O n=-24 HN\11 18\ .\ \ 112 20 16 lalV 17 1513 25 1 n 30 ou les

A etra- hydro phorphyrines correspondantes, dans laquelle : - chaquen=1e3; et
{ les substituants R qui peuvent gigtshfgoh @gnti ques ou differents, se

i tuent chacun dans une position 1i1dentique ou differente surleur noyau
bhenyl e substituant respectif, et representent chacun un grou- 35 pe
hydroxy lui-meme |ibre ou substitue. Conmposes selon | a revendi cation 2,
dans | esquel s chaque subst’it uant 4& epr, 6sente un groupe

o- hydr oxyphenyl e, m hydr oxyphenyl e ou \0 hydr oxyphenyle. 45 4. Conposes

sel on Tune des revendications 1, 2 ou apPs | esquel s chaque groupe
hydroxy’ est libre p utot que sous ung e substituee. S. Conpose selon
Tune des revendlcatlons 1, 2. 3 ou 4, 50 - la dihydro-2,3

- la dihydro-2.3

| a dihydro 2.3 tetra(o-

30

ou les tétra-hydro phorphyrines correspondantes, dans laquelie :

- chaquen=13a3;et
- les substituants R, qui peuvent stre identiques ou différents, se situent chacun dans une position

identique ou différente sur leur noyau phényle substituant respectif, et représentent chacun un grou-
35 pe hydroxy lui-méme libre ou substitué.

3. Composés selon la revendication 2, dans lesquels chaque substituant

représente un groupe o-hydroxyphényle, m-hydroxyphényle ou p-hydroxyphényle.

“© 4. Composés selon 'une des revendications 1,2 ou 1. dans lesquels chaque groupe hydroxy est libre plutot

gue sous une forme substituée.

5. Composé selon l'une des revendications 1,2, 3 ou 4, qut est :
- la dihydro-2,3 tétra(p-hydroxyphényi}-5,10,15,20 porphyrine ;
% - la dihydro-2,3 tétra(m-hydroxyphényl)-5,10,15,20 porphynne ;
- la dihydro-2,3 tétra(o-hydroxyphényl)-5,10.15, 20 porphyrine ; ou
- ia tétrahydro-7.8,17,18 tétra(m-hydroxyphényl)-5,10, 15,20 porphyrine.

6. Utilisation d'un composé tel que défini & I'une quelicongue des revendications 1 2 5, en association avec

55 un diluant ou support pharmaceutique, dans la préparation d’'un médicament destiné A étre utilisé dans
la thérapie des tumeurs par irradiation.
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ol r—eonpose—tet—que defini A Tune quel conque des
revendi cations 1 A 5, en association aver 55 un diluant ou support
. pharmaceuti que, dans |a preparation d un nedi canent destine Atitre ut
dans la therapie des tuneurs par irradiation. 17 EP O 337 601 Bl s
Revendi cati ons pour |'Etat contr &etastsosd8ivant : ES 1. Procede de
fabrication de conposes qui sont des di hydro ou tetra-hydro prophyrines.
phar macol ogi que-. ment eggant de localiser une tuneur.
r epr esentRe&e" ?ﬁ,orse%wg»rg%%@b#&%tz@%gew N; \' M At A~ AY A-? .4 Nr5\
N ~ 1 AY T- 20, Al f2aitfl db compbsel Al Sorbies Gidfifo dubaguedrb popttyares Aharmadbatieg ues
ou di fferenti1 Sont ae&BGS eg&ﬁ%nﬁgwigeruﬁbtgﬁ&umreaémabérméoray'am un ou
plusi%urs groupes substituants hydroxy (-OH) chacun etant lui-nene |libre ou
substitue par un groupe alky- le ou acyie, et les sets, conplexes avec un
metal ou hydrates ou autreg.sol vates de ces conpd%es, par reduction des
por phyri nes correspondanteyg. so 2 Procede salon |4 revendication 1, dans

| equel | es conposes es par |la v 48 50 55 18 EP O
337 604 Bl R5 6

Ac \ Av

Av

15

Iz Ae
20
Ac
25
A ¢ A )
30
IIZ
A+
35 dans lesquelies les Ar, identiques ou différents, représentent chacun un groupe a.romatique ayant un:u
plusieurs groupes substituants hydroxy (-OH)chacun étant lui-méme libre ou substitué parun grou?e-al Y-
. je ou acyle, et les sels, complexes avec un métal ou hydrates ou autres solvates de ces composes,

par réduction des porphyrines correspondantes.

« 2. Procédé seionla revendication 1, dans lequel les composés sont représentés par la formuie ©

55
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¢ 102 1 a2NHN22Rn 15R,3 10 n1- _N24 HN11 . 18\ 16\ 14 12 20
jV 17 15 13 25 n 30 ou les tetra-hydro phorphyrines correspondantes. dans
aquelle : - chaquen=le3;et - les substituants R qui peuvent titre
dentiques ou differents, se situapoxvhexd®t dans une position identique ou
ifferente sur | eur noyau phenyle substituant respectif. et representent
Ichacun un grou- 35 pe hydroxy lui-nene |ibre ou substitue. 3. Procede selon
| a revendi cation 2, dans |equel chaqﬁ& substi t uant 40 represente un
‘groupe o- hydroxyphenyl e, m hydroxyphegyte ou 2-hydroxyphenyle. 45 4.
Procede sel on rune des revendi cations ou 3, dans |equel chaque groupe
hydroxysest libre plutot que sous ung p substituee. 5. Procede selon
| "une des revendications 1, 2, 3 ou 4 ermet de preparer : - la
0 porphyrine so - la dihydro-2.3
tetra(m hydroxyphenyl)-5, 10, 15. 20 porphyrine - la dihydro-2,3
; 70U - la tetrahydro-7,8,17.18
6 Utilisation d un conpose tel

tetra(ngydr oxyphenyt}5, 10, 15. 20
que defini A Tune quel conque dés
55 un diluant ou support pharnmacy
medi cament destine a tj@FEutill ¢p

irradi ati on. 19
15

20
Iv

25

n
” lle :
ou les tétra-hydro phorphyrines correspondantes, dans laquelie .
- chaquen=1a3 et - . B
- les substituants R, qui peuvent étre identiques ou différents, se situent cr‘\acun dans une position
identique ou différente surleur noyau phényle substituant respectif, et représentent chacun un grou-
35 pe hydroxy lui-méme libre ou substitué.
3. Procédé selon la revendication 2, dans lequel chaque substituant
40
représente un groupe o-hydroxyphényle, r_r_w-hydroxyphényie ou Q—hydmxyphénwe.
45

4. Procédé selon 'une des revendications 1, 2 ou 3, dans lequel chaque groupe hydroxy est libre plutot que

sous une forme substituée.

5. Procédé selon 'une des revendications 1,2, 3 ou 4 qui permgt de préparer :
- la dihydro-2,3 tétm(p—hydroxyphényi)-s.mj5,20 porphynr.1e .
50 - la dihydro-2,3 tétxa(m-hydroxyphényi)-Sj0,15,20 porphyltme ;
- la dihydro-2.3 tétra(g—hydroxyphényl)-s,w,‘l5.20 porphyrine ; ou '
- la tétrahydro-7,8,17,18 tétra(m-hydmxyphényi)—s.10.15,20 porphyrine.

A I'une quelconque des revendications 135, en association avec

ilisati ’ g fini ti
6. Utilisation d’'un composé tel que défi oS 1 s e utiisé dans

55 un diluant ou support pharmaceutigue, dans la préparation d'un médi
la thérapie des tumeurs par irradiation.
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