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rel ates sto certain porphyrins and their use in cancer treatnent. BACKGROUND
Haennat opor phyrl n derivatives of unceé%g#ﬁg 1D§1CI fic conposition (HpD) have
bedn* used in cancer treat- 10 nent ﬁg een found to |l ocate in tunours
and other tissues after injection into the bloodstream and to sensitise
cells to |idmsciptlandi ation (transport in the blood is believed to be

| argely in association with the serumalbumn). Irradiation, with a | aser

or other soUfe® OREHE NENFIPRct or indirect, for. exanple using fibre optics.

| r- radiated cells, unless dee'g %ﬂgy%rr;ented are rapidly killed to a depth
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general |y, %eﬂﬂuﬁ%n%ﬁ 6? | €§wen H E%Bten
found to se rb‘i‘tisihi edmpditd Pactiva lssanU iof iR wVﬂf ctﬁ@negsaw (Qlgs lfé e&ual ngar
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35 shydroxy, ami no or sul phydryl groups, sone new as conpounds others ol d.
The present invention al so concerns nedi canents for therapy of tumours
suscepti’bl e'to necrosi s when an apprﬁﬁq%ﬁt&Uionpound is admnistered to

| ocate in the tunour followed by ill 2EMBT of the tunour with light of a
wavel engt h absorbed by the conpound, but the conpounds are now and the
invention therefore lies pringrily in them They areq di hydro porphyrins
(chlorins) |, and correspondif§ tetra-hydro porphyrigs 11 and I1l, 40 of
the fornmulae: 15 50 55 - N 601 Bl 15 20

[err] 25 wherein each 3 di ffereg
one or ndre hydroxy (-O t groups.‘\o

tic group with
e, and show ng

the ring nunbering h runs (ang dro porphyrins
corre- spondingly) y 35 40 4 5& 5A¥ [err]
T, 10
-
I
A‘f IT A'f
15
Ar
20
~ A¢ Av
® III
A~

wherein each Ar, the same or different, is an aromatic group with one or more hydroxy (-OH) substituent groups.
30  For example, and showing the ring numbering, the dihydro porphyrins (and the tetra-hydro porphyrins corre-
spondingly) may be:-

35

85



[err] 15 20 |V [err] 25 30 wherein each-
R (one -of more.in each ringn=1to 3) is an ortho, neta or para

posi ti dhed hydroxy subst it uent grou]%b fi’ E’J larly to give

pol Yhydr oxyphenyl conpounds. Said s 2 groups may be in the sane or
dif- ferent positions on theirrespective aromatic groups. Any said
substituentgroup may be free or itself substituted by al kyl or acyl groups
preferably [err] and the conpounds mﬂiﬂ in such formare within the clains
herein. Any of the conpounds further be in the formof derivatives such
as salts at acidic or basic centres, W4 al conplexes (e.g. Zn, &), or
hydrat es® or other sol vates particul ar |l ower, e.g. [err] aliphatic
al - cohol s and agai n such derivatives glthin the clains. It is
preferred that one or nore of the said 3yfstituent groups should be of a
kind and in a formable to |onise at phygiological pH to increase the
absorptigpn in the red part of the .-eqt W) 6that s in the portion that
nDSL;effectlver penetrates ti gs#e. gvery soluble in

thensel ves may be sol ubilised by th pr € b of suitable groups such
as sul phonate groups. [ : i pdi canents, to

their preparation and ' of t her &3y speC|f|c
conpounds within the iven in Table g » 50 55 4 EP O
337 601 Bl TABLE 1 FORMULA

CODE NAVE NUVBER
OF) 10 1

20
o/ v

25

30 wherein each R (one or more 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 theirrespective aromatic groups. Any said substituent group may be free or itself substituted
by alkyl or acy! groups preferably C, to 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 claims.
 Itis preferred that one or more of the said substituent groups should be of a kind and in a form able to
ionise at physiological pH, to increase the absarption in the red part of the spectrum, that Is in the portion

W 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 itseif.
Various specific compounds within the claims are given in Table 1 below:-
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15 2 20 25 3 ortho- HK7 30

oH 4 _ . or t ho- HK7 met hyl ether 35
[err] 40 5 ° nmet a- HK7 45 6
acetyl meta-HK7 [err] 55 - The |nvéHP?§HBE;|IIustrated in the follomnng

Exanpl es, in which the conpounds are nade by the reduction of the
correspondi ng porphyrins, w thout protection of the | atter. The general

met hod of reduction is not nem/(VﬁltI?ﬁﬁpﬁﬂﬂ al . . Amer. Chem Soc., 1969,
91, 7485) but the products are HEMI IS unexpected that they can be
obt ai ned wi t hout prior [ phenollc hydroxy functions, especially
when an &xi dati ve step I 7601 Bl re t he mnrk up. When

required, a c |on
tetra-hydro por- yrlns formed back t ydr or m EQAEEE@ ?F%

Synt hesi s of 2, 3- dlhydro 5, 10, 15, 20- tetra(p hydroxyphenyl) por phyrin
("D hydrq,HK?") 5,10, 15,20-Tetra([ err] - hydr oxyphenyl ) por phyrin (163ng, 0.24
moi-es), p-tol ugnesul p ‘ drﬁﬁtde (90ny, 0.48 mmol es), anhydrous potassi um
car bonat e (300ny) 70 pyri di ne (1?355 m) were stirred with 10
nitrogen flushing for i nutes. The m xture was heated (100-[err] for 6.5
hours under nitrogen: further

15

0 .
2 gc/ acetyl HK7
o 20 \CH3
25
3 ortho-HK?7
» OH
4 ortho-HK7 methyl ether
35
OCH,
(Y '
© _
] __Q meta-~HK7
OH _
45
6 acetyl meta-HK7
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 method of reduction is not new
(Whitlock et al., J. Amer. Chem. Soc., 1969, 91, 7485) but the products are new. It is unexpected that they
can be obtained without prior protection of phenolic hydroxy functions, especially when an oxidative step is

5.



quantities of [err]toluenesul phonhydrazide (97ng in 0.3 m anhydrous

pyri di

ne on each occasion) were added after 2 hours and 4 hours. The

reactlon m Xture was treated with etFR93¥&8tBte (75 M) and distilled water
m ) and digested on a steambath for 1 hour. The organic | ayerwas
separ at ed ar@quirediithd wodk up.Whéh réduiréd, Hottbraail ddhipdrelfehdtioneétdpds ifiokifbd td Sxidie Yetra-hydro por-

di still ed waghgrns forffbedBagk toEHé dihgdreforih.ed sodi um bi carbonate solution (75 m).
o-Chloranil (total 166ng, 0.675 nmoles) was added in portions to the
stirred orgaEWAMPEBHRUti on at roomtem perature until the absorption peak at
735 nm had di sappeared. The m xture was washed w th aqueous sodi um
bi sul phite (3ywthegs of 2;3xlibydry-5, 1@?%WWNMYWH(IMM('DM‘PUH hydr oxi de (0.01
M 100 m ) and saturated sodi um bi carbonate (80 nl) and dried over

(37.5

15

anhydr ous' sog S A T 1p9Te o kg ipbanbydragide (90mg,
dryness and Q?ﬂé“ dW@ ate(300mal,and spydrays Aveidined 12\5I"@d"°?(§""%9d'{'@r
to give L 0 mi |xture was heated (100-105°C) for 6.5 hours under nitrogen: further
2, 3%a¢¥hydr o- %2 °f'%sPlP ‘

(9000)

afd 4 o
Mass spectr
681, 250. Nrrrulﬁé;? ? E?}:‘g {
(MeOH) (ggr) h %]B@ﬁws )

597 WMM%‘ E‘Jéi

¢

34

S s
T

&%& tron 76om tem-
silica gel

8|
irrigated wit hTMaﬁhrEHQJ ﬁ& wn(alaqdé):us %22 o)) @istiusa wdier (75 mi), sodium
2, 3- di hydr o-Hydrbkidel(0.0M)-1b@in) a&mhm@wmﬁ&ydo).awab R )aRd dries Ot BoMdrGls sodium sul
met a- HK7" ) TonateThé filachd eakRionBas@defporaiet)Id dryfdse s tisrédidué Wb cryistalliset! fiém théthdnoMdistiled
r ea nt S:20 5, vizfier fbgiva 37 tng (middienaul) yTi6)oK 2 pHikydra25)10, 15)2D-}etraiphipdeasyphianyl) ddnghyiin as@.pdiple
[ ersolid. Mads soentram (FABD Py (M H)* 681.253 agl;o N, 4éguirasi £ F 8815250, \Niir opesitrum in

pot a55| um ¢ zactrsth wiktestyugio@NEyctronie)

pe@idi (s)c238 (170005 285 §16909) 4 18(143000) 3281 |

(106nyg, 0. 4319PAY) G659 {9000N1587 (§1C9H prel 8E1/(1860PIR0HA on Mergkssilics del insigatedyrith Me@HCHCIs (1:4).

nmet hanol -di stilled water gave 59nmg (37% of 2, 3-di hydro-
5, 10, 15, 20- tEAMELE & r | - hydr oxyphenyl ) por phyri n as a purple solid. Mass

spectrum (F

spectr ;Jm [e?%ﬂé%??%r'%‘g?g}fgﬁ%égéﬁmgﬁ’ﬁ?% "D'“yﬂ'f WGOO)
(11000 35 54

M 680. El ectronic

516 '

_ﬁ‘ el wEl‘l 2400 et ' ’ m-h
silica gg E |de ssnum
2, 3-di hy ro- grgu c ; leorhs
ort ho- HK7") . 49neT|R @ifisatisnSrro Vl?ed%éF ﬁdv%s )tJ?Q 3-diydre.
f ol | owi ng reﬁﬁqgtgg.te ynfp&bﬁyﬁn £s[aﬁfufp]esbl)6 é&ﬂ ) Mn.gr dBGJHAN(G, 63

rrg,O

pyri di ne 3§ 1154257306),)591 em@) Qn€650@22200). IR, 0.85ah Mok silcayfbl iffighted VAth)MeOH:CHCI; (1:4).

24" M rduiso M eaﬂ ﬂibl elatﬂlnaﬁ,gl (MBDID3E) ReNAEIROY, 15m§), 416 ipfagabop 846 (11000)

Crystallisation fromnethanol -distilled water gave 105 ng (64% of
hydr o-EXAMPLES, 20 -tetra([err]-hy- 45 droxyphenyl) porphyrin as a

2, 3-di

dark purple crystalline solid.

0. 29,

0. 38 a9yrithesisxs 2.8xihydrd-5.4%:1520itetiar(g-hygeeryptienyd bawphysrn (Vo ohaCIf er r | .

spec%*r/um‘( FAB) (M+H) [err] 681. [err] re-
The method was as described above starting with the following reagents: 5,10,15,20-tetra (o-hydroxyphe-

nyl) porphyrin (163 mg, 0.24 m moles), anhydrous potassium carbonate (303 mg), anhydrous pyridine (11.25

mi), and o-chloranil (132 mg, 0.54 m moles).

It was a m xture of atropisoners (Rf 0.23,

Mass

Crystallisation from methanol-distilled water gave 105 mg (64%) of 2,3-dihydro-5,10,15,20 -tetra(o-hy-

45  droxyphenyl) parphyrin 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. C4HsoN,O4 re-
quires M 680. Electronic spectrum A,,a, (MeOH) (c) 415 (90700), 515 (8400), 542 (5600), 597 (3800), and 651

{16000).
50 EXAMPLE 4

Synthesis of 7,8,17,18-tetrahydro-5,10,15,20-tetra(m-hydroxyphenyl) porphyrin

. 5,10,18,20-tetra(m-hydroxyphenyl)porphyrin (109 mg, 0.16 mmoles), p-toluenesuiphonylhydrazide (60

55  mg), anhydrous potassium carbonate (200 mg) and anhydrous pyridine (7.5 ml) 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-toluenesulphonylhydrazide 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 ml) and water 50 ml) and digested on a steam bath for 1



quifres M 680. Electronic spectrum J[err]max (MeOH) (s) 415 (90700), 515
(8400), 542 (5600), 597 (3800), and 651 (16000). 50 EXAMPLE 4 Synthesis of
7,817, 18- t et rahydro-5, 10, 15, 20-t et rgplogspsdgdxyphenyl ) por phyrin

5,10, 15, 20- tetra([err] hydroxyphenyl)por phyrin (109 ng, O. 16 mml es)

p-t ol uenesul holn I h ZI de dr
(200 mg) an f‘f.qiegx Al ity *"1 c..' o °" f':i;*i‘é
ing for 20 I).
ni trogen, fwi)f dnsma,tanh,tdﬁaas tae 94& oaza

every 1.3 heHbtalfidad i methartdl-wa tﬂ%orﬁébuﬁd% ﬁ’,Si‘F déﬁﬂe
m xture vvasgmraggg@dmmbﬂ.ﬁﬁbgh @cet ate (100 m) and vvater

di gested on a xmecH nipE) 852 @R,000),361 (114000))3723120/000), 514 (50,000) andﬁae(samnl c layer
was separ at ed, s (&rEMSG) §25e MiHx)i- .69 (8)BHDOK) 195 (5, 40, BlpyredlelH), 7Q@7 [i5)2H, ARP7.21@t.208, t h
phos- phori earHca. 1 (§, 3@ Ard; 704%d) 4J0H, AHp 308 EDPREH, CHY)and )54 (sTROH,NHYani ¢ | ayer
was™washed | n Therctivily df theciomouhds Gab heert damof<i@tedin)testsiveln iniTabiie 2 kaldwotha tibydeddédmai )
di st | ed waounds ¥ei@ reféried tdaschiorink bmi thectetgeehydro(c@rivioutidiab bactesioniilodhisst i | | ed wat er
(50 m), and dried over anhydrous potassium carbonate. After filtration and
renoval of solvent the residue was 5 léé taillsed from nmet hanol -water to
give the title conpound as a green soll [@ ng, 27%. R 0.47 on silica
gel irrifated with MeOH CHC13 (1:4). [err](MeOH, nm (s) 352 (92,000), 361

(114, 000), 372'r(ﬂaaﬂrogﬁbto%écfégwqmt@%f&ﬁd&1(cQOth 8 bheeekiBVS0

250 MHz) : - l.e 7.47 (t
(5 2H, Ar)H) %1&1“4(2@ % #}hefﬁﬁ‘(%e EPZH[de’-'” )(é@“?)m AgH)
3.95 (s, 4 5H sedps.and -1.54 (s, 2.0H NH). 10 The activity of the

corrp.ounds has been denonstrated in tests gi ven in Table 2 bel ow, the

di hydro com peyggg-bei ng refggeed to ag i Hide* and ht 8l ®uhndEo

conmpounds as bgghgg_ggggl‘-orl n LE 2 15 ur phot o- efogini th
chlorins (C) and a bacteri O-MIIS% n (BO). (of t he neso- gésmdroxyphenyl)

(THP) 2025 seri es. Photo- Dose ' Wavel engt h*
Depth of Tunoup~-THEPC 6.25 653 3.50 - 0.54 (10)
3.125 653 2.13 - 0.50 (10)
®  m-THPC 0.75 652 5.41 - 0.39 (19)
0.375 652 3.79 - 0.28 (6)
3 o~-THPC 6.25 652 4.16 - 0.27 (14)
| 3.125 652 3.69 - 0.74 (9)
U m-THPBC  0.39 741 5.22 - 1.21 (8)
o m
* The total energy administered was 10 J cm -
throughout.
d **x Number of tumours in parenthesis.

The method of testing is that the PC6 plasma cell tumour, obtained initially from the Chester Beatty Re-
search institute, was grown by inoculating 0.3 - 0.6 x 108 celis subcutaneously in female BALB/c mice. It was
50  used about two weeks later, when it was 12 - 13 mm in its longest diameter and 6 - 7 mm deep. Sensitisers
were injected in dimethyl sulphoxide intra-peritoneally (2.5 ul g-') and, twenty four hours later, skin over the
tumours was depilated, the mice anaesthetised and tumours exposed to 10 J cmr2 light. Wavelengths for illu-
mination were the longest wavelength absorption peaks in the red in solutions of sensitiser in fetal calf serum,
and were 652 - 653 nm for the compounds of Examples 1 to 3 and 741 nm for the compound of Example 4.
55  The light source was a copper vapour taser with an output of 10 to 12 watts (Cu 10 laser, Oxford Lasers Ltd)
pumping a D2 10K dye laser (Oxford Lasers Itd). The dye was rhodamine 640 (Applied Photophysics Ltd) for
ilumination at 852 - 653 nm and LDS-722 for illumination at 741 nm. Light intensity at the tumour surface was

kept below 0.3 W em-2, where thermal effects were undetectable.

7



sensitiser [err]/Kg (nm Necr osi s

mm -SE** 25 [err]-THPC 6. 25 . 653 3.50
0.54 (10) 3.125 653 EP0337601B81 2.13 + 0.50 (10) 30
m THPC 0.75 652 : 5.41 TJ[err] 0.39 {(19) ‘
g' ‘2’25 _ Twenty '§ ours after illumination ataz %3 nm and éﬁj\zxﬁﬂ“ i 741 nﬁ’i J fﬁpl%

: Evans blue ) in saline iven intra and tu fixed in
652 formol-sali Tﬁegﬁxecf .\L \‘in; ﬁ’i les to the agd the depth of asured
741 with a disseqting ficros&dbé fitted with-an dy® hiece<graticule. he total ener gy

adm ni st gred wsrenmmryltest@mb h&w W& hav45nown similar rasulbs as regbids B seRditivith o on0eS

i N par ent hegivéh in EPR-00186,9620MEEovECthb pdtgandindtd diydrokyomfdanda have Baertshown spdéiivay,
obt ai ned i ninipraiéd progertidsintother redpects wiichien bb yxpbited it SliRheddomboumls. Thil résults'd a ngmit@nn
by i nocul at ofegpediments aré gidenin Tebles 8 aldl4dbelswbcut aneously in femal e BALB/c m ce.
It was 50 wused about two weeks later, when it was 12 - 13 nmin its

| ongest di aneter and 6 - 7 nm deep. SenS|t|sers were injected in dinethyl
sul phroxi de intra-peritoneally (2. 5 GAREE[ ) and, twenty four hours |ater,

skin over the tpygx a“ﬁ‘f‘p a t vaggnand tumour s
exposed to 10 J c?ﬁ r?’fmﬁl g ﬂgﬁﬁg‘é’{h&% ?? Eﬁm na]!tlon were the

| ongest wavel ength absorption peaks in the red in solutlons of sensitiser
in fetal ®cal f serumMuseld oedemab52 - 653 nrumourt Necrosimumey of Exanples 1
to 3 and 741 nm for the conpound of Exanple 4. 55 The | i ght source was a
copper vapour Iaser(ﬁmiﬂﬁraﬁ%dtfbut of 10 tGerrespgRding cy R4S O(ford
Lasers Ltd) punpi ng¥8ct2 Y&4gRh)e | aser (Q?P& Eg;f%% Ltd g@m ‘%as
rhodam ng 640 (Applied Photophysics Ltd) f P tionta 5 53 nm
and\LDS-722 for illumnation at 741 nm Liggya i ntensity atparhe t unour
surface was kept below O.8gdVcnferr], \/\herza,ztsherrral ef f ect3sswere

undet ectable. 7 EP 0 320% 601 Bl Twenty ¥.@ur hours afterd.0l appFomt i on at
652 - 653 nmand LDS 722 for illum nation at 741 nm 0.2 m 1%

% 10% ol s
20% 1.0 6.5

30
TABLE 4
COST IN TERMS OF MUSCLE DAMAGE FOR SPECIFIED DEPTHS
. OF TUMOUR NECROSIS
Depth of Tumour Muscle Oedema
Necrosis (mm) (% Increase in Weight)
(L Corresponding Compounds
40 Compounda of of Examples
EP-A-0186962 1 and 2 above
Para Para
45 3.0 20 8
3.5 22 10
Meta Meta
3.5 10 2
%o 4.0 20 3
5.0 36 5
5.5 49 7

55 CONCLUSION

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



Evans blue (Sigma) in saline was given intravenously and turnmours were
remgved, one hour |ater and fixed in fornol-saline. The fixed tunmours were
sl.i ged at right angles to the surfagpoasihei B¢ depth of necrosis nmeasured
with a dissecti ng mcroscope fitted with an eye piece graticule. 5 In

prelimnary thﬁ%tu?n t“ragﬁgcg‘\l/\s/eégcggm%% hav Q’g’\égé%lﬂw‘*‘i%r’%’é&iwt as %ge';‘q_s '

ski n sensi tb 2Pa-and

meta di hydr OX*’“@%%&?H& in B j L}éfmrrioﬂ'? &58@?& €S
in other resagkl o %hélﬁ apéhhen Pl b
of a nunper mmssm I’r\&o‘ileﬁuérﬁ oQbU&rﬁ\al Wil bRSMVRRS e OoW.

DEGREE OF TU fritiotpthe cpbMdblED Wit knbWh éé’r\!a&éél?; W«En PAN&%JLIEXEMS
Muscl e Qedegompatible preparation. Conveniently an Bdiigale soliB6H i©6sed but (f Wwater softility s lilsdCa solution
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W 206 Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, (T, LI, LU, NL, SE

1. Compounds being pharmacologically acceptable tumour locating dihydro or tetra-hydro porphyrins of the

formulae:-
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Af A-f
3 A
{ v
A A+ Av
35
T Av
. IT Av
o ' '
90 Ar
45 A¢ Av
0 III
: A+
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
85 or other solvates thereof

2. Compounds according to claim 1. of the formula:-
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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
§5 or ather soivates thereof

2. Compounds according to claim 1. of the formula:-



Clains 20 Cains for the followng Contracting States: AT, BE, CH DE, FR
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or the corresponding tetra-hydro porphyrins, where each n = 1 to 3 and each substituent R, which may
be the same or different, is at the same or different position in its respective substituent phenyl ring, is a
hydroxy group itself free or substituted.

35 3. Compounds according to claim 2 where each substituent

_ -

40
is an o-hydroxyphenyl, m-hydroxyphenyl or p-hydroxyphenyl group.
4. Compounds according to claim 1, 2 or 3 wherein each hydroxy group is free rather than in a substituted
5 form,

5. The compound 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-tetra (o-hydroxyphenyl)
porphyrin; or 7,8,17,18-tetrahydro-5,10,15,20-tetra(m-hydroxyphenyl) porphyrin.

% §. Theuseofa compbund according to any one of claims 1 to 5 in association with a pharmaceutical diluent
or carrier, in the preparation of a medicament of use in the therapy of tumours by irradiation.

Claims for the following Contracting State : ES

55 4. Process for the preparation of compounds being pharmacologically acceptable tumor locating dihydro or

tetra-hydro porphyrins of the formulae:-

10



15 .its optimsation. Clains 20 Cains for the follow ng Con '
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or different, is an aromatic group with one or nore hydroxy (-OH)

substituent groups each itsel fAdree or substituted wAh an al kyl or acyl

group, and salts, netal hydr at es 55 or other sol vates
t hereof 2. Conpounds acgordfed t im1l. of R 9 EP 0337
601 B1 L M or the
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30 wherein each Ar, the same or different, is an aramatic group with one or more hydroxy (~-OH) substituent
groups each itself free or substituted with an alkyl or acyl group, and saits, metal complexes or hydrates
or other solvates thereof, by reduction of the corresponding porphyrins.

2. Process according to claim 1, wherein the compounds are of the formula:-
.35
NI
45
50

55

11



4. Conpounds according to claim1, 2 or 3 wherein each hydrox rou

free r at her than in a substituted 45 form 5. The corrp ﬂ Lﬁ“ﬁl“ﬁ“‘“
1.. 2, 3" or4 being 2, 3-di hydro-5, 10, Eb,0287éee1a( p- hydr oxy- ph

2,3-" di hydro-5, 10, 15, 20-t et r a( m hydr oxy- phenyl ) por phyri n;

2, 3-dl hydro-5, 10, 15, 20-tetra (ohydroxyphenyl) porphyrin; or 7,8,17,1
8-tetrahydro-5,10,1 5,20-tetra(m hydr ggyphenyl) porphyrin. 50 6. The use
of a conmpound according to any one of aime 1 to 5 in association with a
pharmaceutical diluent or carrier, in tNgapreparation of a nedicanment of

use in thke therapy of tunmours by irradj
Contracting State: ES 55 1. Process fo
phar macol ogi cal | y acceptabl e tunor | oc?
por phyrins of the formulae:- 10 [err]
the same or different, is an aromatjic gro
substitu#nt groups each itself freg -
grodp, and salts, netal conpl exeg or
reduction of the correspondi ng po

wherein the conpounds aj==w{ t hel{

di hydro or tetra-hydro

[err] 30 wherein each Ar,
with one or nore hydroxy (-OH)

] ed with an al kyl or acyl

@t her sol vates thereof, by
ess according to claiml,
25 30

or the corresponding tetra-hydro parphyrins, where each n = 1 to 3 and each substituent R, which may
be the same or different, is at the same or different position in its respective substituent phenyl ring, is a
hydroxy group itself free or substituted.

a5 3. Process according to claim 2 where each substituent

. -

is an o-hydroxyphenyl, m-hydroxyphenyl or p-hydroxyphenyl group.

4. Process according to claim 1, 2 or 3 wherein sach 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-tetra(o-hydroxy-phenyl);
or 7,8, 17, 18-tetrahydro-5, 10, 15,20-tetra(m-hydroxyphenyl) porphyrin.

" 6. The use of a compound according to any one of claims 1 to 5 in association with a pharmaceutical diluent

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

Patentanspriiche
55 _Patontanspriiche fir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, N(, SE

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

12



or the corresponding tetra-hydro porphyrins, where each n =
substituent R, which nmay be the sane or different, is at th mmg‘“mm
diff:erent position in its respectiverPsassdonBaent phenyl r|n rexy*
group itself free or substituted. 35 3. Process according to claim?2 wher e
each substi t ueph throrét sidd; HvVeth @ 4Ny, m hydroxyphenyl or

[ err]-hydroxyphenyl group. 4. Process accordlng to claimi1, 2 or 3 wherein
each hydroxy group is free rather than in a substitute fornl 5. The

process of clainms 1, 2, 3 qr 4 being 2,3-di hydro-5, 10RAM 5 20-tetra

(p- hydr oxy- phenyl) porphy n, 2,3-

dihydro 5,10, 15, 20-t g | {fy-phenyl) por phyri

15 20 tetra(n}hydro -ﬂqqyl)
to any one of claingfl to 5 |n ay ogkptlon wi th a/pharmaceutica ﬂgjuent or
carri-er,in theAp I cament &r in the thergpy“of
tumedrs by irradiatipn. RrEprui ch. s5 Paton :
Vertragsst aat en: AT, /BE, R GB GR I
Ver bi ndungen, die pkgrnz

Tet r ahydr opor phyri ne
sind, nm¥ den Forneln: Ar
Ar 25 30 Ar mobeﬁrjedes gl ei che oder
unterschl edliche Ar eine aromatische gruppe nmt elner oder mehr Hydroxy-
(OH) Substituentengruppen ist, von fchen j ede sel bst ungebunden oder mt
ei nem Al 4yl oder ehner Azylgrupp Met al | konpl exen oder Hydrat en
odel—anderen Sol vaten von di ese 35 i St.

111
Ar V—Ar

25
30 Ar

wobei jedes gieiche oder unterschiedliche Ar eine aromatische Gruppe mit einer oder mehr Hydroxy- (OH-)

Substituentengruppen ist, von welchen jede selbst ungebunden oder mit einem Alkyl oder einer

Azylgruppe und Salzen, Metallkompiexen oder Hydraten oder anderen Solvaten von diesen substituiert
3s ist.

2. Verbindungen geméaft Anspruch 1, der Forme):
N’ 40

45
50
55

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

13



2. -Ver bi ndungen gemi Anspruch 1, der Fornmdl: 40 Rn 50 [err]Jm\lmj““(ﬂl“m“‘
ent sprechenden.Tetrahydr opor phyrine, wobel jede n =1 bis 3

Substituent R gleich odor unterschspdh3m1se| n kann an der g ei‘chen oder
unt er schi edl i chen POSI tion in selnemjeweiligen Substi- tuent enphenyl ring

I st, sine dr den odor substituiert ist.
13 3. Vgar/bl\}r:]) ung Q,P eméﬁé“s ﬂ'gﬁ?%hgfger%n%%k{?eder Substituent [err] eine
0- Hydr oxyphenyi , mHydroxyphenyI oder p-Hydroxyphenyl gruppe ist. 10 4.

Ver bi ndungen gerria Anspruch 1, 2 oder "'. wobBN j ede” Hydr oxygr uppe
ungebundgn und nkcht in substi- tuie rm ist. 5. Die Verbindung aus
Anspruch 1, 2, 3 oder 4, wobei

2, 3-Di hydro-5, 10, 15, 20-t et r ae( p- hydr oxyphenyl ) por- phyri n;

2, 3- Di hydr o- 5, elrld olHydidkypheniiy mmmvdfeﬂwy@h@ﬂyd@mﬁw«dmst

2, 3-Dl hydro-5, 10, 15, 20-t et r a( o- hydr oxy- phenyl ) por phyrin oder

7.8, 17, 118- Tht rVerhindungemgend Anspough é’tOﬁﬁii(WﬁbHyﬁ# HYdrexmarRPe Hiaspysen ynd nigh fn sulsti-

Di ewé'erwendung‘“' o Eprmgty b ndung gemja el nem der Anspriche | bis 5 zusarnnen.

t el m gl E ‘ ! E Qs %g !g
rr: n g ne | Ip arl‘f@ erg'ﬁt}(ll% Euc r1 r4 \%L% 3-6 SI.‘mh.:l& Wﬁ r-
Bestrahl u t}%ﬁ% ey jh‘ i'
ng. ON I iy teakzep abl'en \fer bi ndungen dl e

Ver f ahr éf zur Pr I'paration von phar rra 0| ogl Ssc

D hydro- oder DieVéraendyng eiheoyeetiniin demaRk sifiend dek Ahdpsiicis Ukig)S samnieniit einempharcha-
mt der For nelzeut8heANerdiinner oder Trager bei der Priparation eines Medlkamentaé\zurgﬁwendung bei der The-
N rapie von Tumoren durch Bestrahlung.

20

\,/ Patentanspriiche fiir folgenden Vertragsstaat : ES
1. Verfahren zur Préparation von pharmakologisch akzeptablen Verbindungen, die Dihydro- oder Tetra-Hy-
droporphyrine zur Lokalisierung von Tumoren sind, mit der Formet:
25
Ar
30
Ar
35
Ar
o
45
50

wobei jedes gleiche oder unterschiedliche Ar eine aromatische Gruppe mit einer oder mehr Hydroxy- (OH-)
Substituentengruppen ist, von welchen jede selbst ungebunden oder mit einem Alkyl oder einer
Azylgruppe und Salzen, Metailkomplexen oder Hydraten oder anderen Solvaten von diesen substituiert
ist, durch Reduzierung der entsprechenden Porphyrine.

55
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ﬁ; '40 Ar 45 [err] Ar Wo}gélr JAtraaes gIt :\ircﬁg é(r:lor unt er schi ed|JW'IL”"”E'"M"””"’

aromati sche- G uppe nit einer oder nmgemnssyel®ty- (O+) Substifuehtengmippens
i st, von wel chen jede sel bst ungebunden oder mt el nem Al kyl oder einer
Azyl gr uppe nd, r anderen Sol vaten
vo% gl eg (Fa)n g' ubsﬁ%’é‘?&e‘bwwﬁgﬁuc 3%&3&@%&@“@%3 %’3{"*%“!‘*’3%%: ‘henden

Por phyrine. 14 EP 0 337 601 81 : L M S
2. Verfahren gem g Anspruch 1, wobei digf ritfdngen f ol gende For med
haben: 1@ 15 [ERR] 25 |V oderdheent spr g [
jede n =1 bls3 undjederSubstituentR,
kann, an der gl eichen odor unterschiedlicfien
Substi- 30 t uent enphenylring i sl 4 ¢l
ungebunden oder substituiert ist.28 Vg

j eder. Sutestituent [ERRn 35 she o-

p- Hydr oxyphenyl gr uppe |

oder unterschiedlich sein
Position in seinemjeweiligen

15

: \' 20
"
25
Iv
oder die entsprechenden Tetrahydroporphyrine, wobei jede n = 1 bis 3 und jeder Substituent R, gleich oder
unterschiedlich sein kann, an der gleichen oder unterschiedlichen Position in seinem jeweiligen Substi-
30 tuentenphenylring ist, eine Hydroxygruppe ist, die selbst ungebunden oder substituiert ist.
3. Verfahren gemaf Anspruch 2, wobei jeder Substituent
35
, sine o-Hydroxyphenyl, m-Hydroxphenyl oder p-Hydroxyphenylaruppe ist.
N 40

4. Verfahren gemaB Anspruch 1, 2 oder 3, wobei jede Hydroxygruppe ungebunden und nicht in substituierter
Form ist.

5. Das Verfahren aus Anspruch 1, 2, 3 oder 4, webei 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-Dihydre-5,10,15,20-tetra(o-hydroxy-

“ . phenyl)porphyrin oder 7,8,17,18-Tetrahydro-5,10,15,20-tetra (m-hydroxyphenyi)porphyrin ist.
6. Die Verwendung einer Verbindung gemé® einem der Anspriiche 1 bis 5 zusammen mit einem pharma-
zeutischen Verdiinner oder Tréger bei der Préparation eines Medikamentes zur Verwendung bei der The-
5 rapie von Tumoren durch Bestrahlung.
Revendications
o Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU,
- NL, SE

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

15



4. - Verfahren gem sAnspruch 1,2 oder3, wobei jede Fwdroxygrup n

und nicht In substituierter Formist. 5. Das Verfahren aus A "ﬂ Bﬂ'ﬁjﬁm"’"’
3 .oder 4, wobel 2,3-Dihydro-5, 10, 15g8Q-381¢04 84 P- hydroxyphenyl)p -¢ g i
2, 3-Di hydro-5, 10, 15, 20-t et r a( m hydr oxyphenyl ) por phyri n; -D hydro-5,1 0,1

? éolt7et1r8a_(rce)t Ptxﬂggkr%ahgew%q%@uggp&gu“fa?g%l%odm((‘)‘xsyphenyl ) porphyrin ist. 6.

Di e Verwendung ei ner Verbi ndung gem | einemder Anspriche | bis 5 zusanmen
mt el nem pharma- zeutbschen VardifnneroderTriger beijger Priparation sines
Medi kanmegt es zur Verwendung _be der The- rapie von Tunonen durch Bestrahl ung.

50 Revendl catl ons Revend¥ca PN |l es Etats lane sul vants: AT,
BE, CH, DE, FR GB, GR, NL, SHL1. : i sont des

di hydro ou tetra-hydro pppp har macol og\qu st abl es

per net - EP 0 337 5l Ae LN\ M S tant de
|'ocal i se® une tuneur, I"es A¢

[erkd 20 25 [err] 30 dangme Ies Ar, ou dyfferents,
representent chacun un ous ar oja ue ayant BUNS groupes

substituants hydroxy (-ON) g1 pstitu6 par un
group. 35 al kyl g ou acyle! et les sles, co n nmetal ou
hydr at es®ou aubres sol vat es dAres conpos6s. 2. npo ~s selon la

revendi cation 1, representes par la fornulo: 40 45 501Y

Ar
20
A¢ Av
2
IiI
Av
30
dans lesquslles les Ar, identiques ou différents, représentent chacun un groupe aromatique ayant un ou
plusieurs groupes substituants hydroxy (-OH), chacun étant lui-méme libre ou substitué par un groupe
35 alkyle ou acyle, et les sels, complexes avec un métal ou hydrates ou autres solvates de ces composés.
2." Composés selon la revendication 1, représentés par la formule :
v ©

45

50

55
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(5)3 .Ilgs “ eFrPg_ ﬁ%?glpﬁérphyri nes -correspondant es, d;ns faquel | e: Dﬂ“mﬁm@m“m

&3;et - lea substituants R qui peuzenhmhmua1|dent|ques ou diff S,LSOn s
situent chacun dans une position identique ou differente sur |eur noyau
phenyl e substituant respectif, et represenbent chacun un grou- 35
pe hydroxy lui-nmenme |[ibre ou substltuaq 3. Conposes solon |a revendi cat bon
2, dans | esquel a chaque substituant 4 epresent e un group.
o- hydr oxyphhnyl e, mn- hydr oxyphhnyl e ou ‘X dr oxyphi nyle. 45 4. Conposes
selon | "gne des revendi cations 1,2 ou 8§ | esquel s chaque goup. hydroxy
eat |l bre plutot que sous une fornme su ge. 5. Conpose selon |'une des
revendications 1, 2, 3 ou 4, qui est; | a di hydro-2, 3
- la dihydro-2,3

| a di hydro-2, 3
| a tdtrahydro-7,8, 17,128
dllsatlon d' un conpose
hbns 1 a5, en association

dans Ia p eparation d' un
9de ' par

totraem hydr oxyphbnyl e- 5 10 15 20 gyorphyfine;
ttrate-hwdroxyphenyl). 5,10, 15, 20 pgigh ge:
ttra&h}hydroxyphnnyl) 5,10, 15, 29 g

tel que defini a |'une quel conque
avec 55 un di |l uant g

medi canent destine A e
i rradi atfon. 17

v

25

30 -
ou les tétra-hydro phorphyrines correspondantes, dans laquelle :
- chaquen=12a3;et
- les substituants R, qui peuvent étre 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

i

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

45
4. Composés selon l'une des revendications 1, 2 ou 1, dans lesquels chaque groupe hydroxy est libre plutdt

que sous une forme substitude.

5. Composé selon 'une des revendications 1, 2, 3 ou 4, qui est :
- la dihydro-2,3 tétra(p-hydroxyphényl)-5,10,15,20 porphyrine ;
- la dihydra-2.3 tétra(m-hydroxyphényl)-5,10,15,20 porphyrine ;
- la dihydro-2,3 tétra(o-hydroxyphényi)-5,10,15,20 porphyrine ; ou
~ la tétrahydro-7,8,17,18 tétra(m-hydroxyphényl)-5,10,15,20 porphyrine.

50

6. Utilisation d'un composé tel que défini & 'une quelconque des revendications 1 a 5, en assoclation avec
un diluant ou support pharmaceutique, dans la préparation d'un médicament destiné & étre utilisé dans
ia thérapie des tumeurs par irradiation.

17
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Revendi cati ons pour |'Etat contractant sulvant: ES 1. Prcedd6
fabrication de.conposes qui sont des dihydro ou t6tra-hydro pr ﬁ‘ “““““““““‘“““
phdr macol ogi que- nent acceptabl es, greswsvedt de | ocal i ser une tWneur :
représentees par lea fornmules: 5 20 25 30 [err] 35 dans lesquelles |ea

Ar, identi gye ncﬁ&tﬂ'nﬂfpﬁﬁﬁrﬁtﬁcoﬁﬁ G SUivaRe %ﬁacun un groups aromati que

ayant un ou plusieurs groupes su stituants hydroxy (-OH) chacun

ftant] ui - meyre phdchdeie Rbricktidhe icbrhidsdddi4Bnt A6 ity dro B difs-hykd® pRighyRRds, Sharnoolbdiie-

sel's, conpl exqfentatedptables, Bitnitantds ICMIREAUNE Bimdk, rapiseMBes ol W¥briiflelle CES
conpos6s, par rbduction des porphyrines correspondantes 40 2. Proc6d6

selon la revendication 1, dans | equel |es conposes sont repr6sentis par la
formuli: 45 50 55 EP O 33A,601 Bl A<
111111121121111212111112 L MS* 5 10 [err] 25 30 ou les
tetra-hydro phorphyri _ ; chaquen=1a3; et -
| ee subgeituants R, qu re/identiqu S, se situent
it [ [ oyau phenyl e

substituant respef

b / Av
15 '
I
Av 1 Ae
; 20
\
Ac
25
A { A./
30
Iz
A~
35 dans lesquelles les Ar, identiques ou différents, représentent chacun un groupe aromatique ayant un ou

plusieurs groupes substituants hydroxy (-OH) chacun étantlui-méme libre ou substitusé par un groupe alky-
le ou acyle, et les sels, complexes avec un métal ou hydrates ou autres solvates de ces composés,
par réduction des porphyrines correspondantes.

(N 40 2. Procédé selon la revendication 1, dans lequel les composés sont représentés par la formule :

55
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35 pe hydroxy lui-nene |ibre ou substitu6. 3. Procede selon |a
revendi cation 2, dans |equel chaque substituant 40 represent e““l"ﬂ[lﬂlﬂ" “lll" I“I
Q- hydr oxyphenyl e, m hydroxyphenyl e BRP 337 Bid@loxyphényl e. 45 4.1 s aentl RN 110
sel'on |'une des revendications 1, 2 ou 3, dans |equel chaque groupe hydroxy
est libre plutot que sous une forno substituee. S. Procede selon | Nune des
revendi cations 1, 2, 3 ou 4 qui permeR de preparer: - la dihydro-2,3

t 6t r a( p- hydr oxyphenyl ) -5,.10, 15, 20 porpRyrine; - la dihydro-2,3

t ~tra(m hydroxyphenyl)-5, 10, 15, 20 por pk N2, - la dihydro-2,3
tetra(oshydroxyphényl)-5, 10, 15, 20 por(q ; ou - la tetrahydro-7,8,17,18
tetra(m hydr oxyphenyl)-5, 10, 15, 20 por{ 6. Uilsation d un conpose

tel que defini A | Pune quel conque des .M™s flications | A 5, en association
avec 55 un diluant ou support phargaceuti que, dans |a preparation

d' un nmedi cament destine A Atre utiiise dpgs | astherapie des tuneurs par

i rradi af% on. 19 3 6

15 n
. 20
W, v
25
n
30 .
ou fes tétra-hydro phorphyrines correspondantes, dans laquelle :
- chaquen=13a3;et
- les substituants R, qui peuvent éfre identiques ou différents, se situent chacun dans une position
identique ou différente sur {eur noyau phényle substituant respectif, et représentent chacun un grou-
35 pe hydroxy {ui-méme libre ou substitué. .

3. Procédé selon la revendication 2, dans lequel chaque substituant

C _@v,.

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

45
4. Procédé selon 'une des revendications 1, 2 ou 3, dans lequel chaque groupe hydroxy est libre plutét que

sous une forme substituée.

5. Procédé selon I'une des revendications 1, 2, 3 ou 4 qui permet de préparer :
- la dihydro-2,3 tétra(p-hydroxyphényl)-5,10,15,20 porphyrine ;
- la dihydro-2,3 tétra{m-hydroxyphényl)-5,10,15,20 porphyrine ;
- la dihydro-2,3 tétra(o-hydroxyphényl)-5,10,15,20 porphyrine ; ou
- la tétrahydro-7,8,17,18 tétra(m-hydroxyphényi)-5,10,15,20 porphyrine.

6. Utilisation d’un composé tel que défini 4 'une quelconque des revendications 1 4 5, en association avec
58 un diluant ou support pharmaceutique, dans la préparation d'un médicament destiné & 8tre utilisé dans
la thérapie des tumeurs par irradiation. -
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