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in which the positions in the molecule are numbered 1-20, and the rings identified by letters A, B, C and D,

50 and also include perhydro-, e.g., dihydro- and tetrahydro-, derivatives of the said ring structure, eg.,
compounds in which one or more double bonds are absent. There are present in the ring system four
pyrrole rings joined through the alpha positions of the respective pyrrole rings by a methine group, i.e.,
-CH=. The compounds of the present invention are designated as derivatives of the tetrapyrroles for
convenience in the disclosure and the appended claims and it will be understood that the term

55 “tetrapyrrole” will designate compounds of the characteristic ring structure designated hereinbefore as well
as the corresponding perhydro derivatives, and the corresponding non-cyclic pyrroles, i.e., the linear
tetrapyrroles, commonly known as the bile pigments.



pyrrole rings joined through the al pha positions of the respective pyrrole
rings by a methine group, i.e., -CH = The conpounds of the present

i nvention are designated as derivatives of the tetrapyrroles for

conveni ence In the disclosure aﬁq%%ﬂénded claims and it will be
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I n-the corrposr t | on of the present invention, incl udr ng [err]-am nosuccinic
(aspgrtic), [err]-am noglutaric (glutam c), beta-am nogiutaric, beta-

am nosebaci c, 2, 6- pi peri di nedi car boxyli c, 2, 5-pyrrol edi carboxyl i c,
2- car boxypyrrol e-5-acetic, 2-
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car boxypi peri di ne-6-propionic, [err]-am noadi pic, a-am noazelaic, and
simlar such acids. These am no acids may be substituted wth angul ar al kyl
groups such as nmethyl and ethyl groups, as well as other groups 30 which
do not adversely affect the cERA0i®Bi832BAdf the amino group to form the
peptide |inkage, e.g., al koxy groups or acyloxy groups, and may al so

i nclude additional am no groups. The preferred am no acids are the
naturally occurring [err]-am no acids, glutam c and aspartic acids, whch
are readily avail abli® and, up to fhe pregsepit, have provided the best
results. Exenplary pmpOUn&s of thegtetrapyrrolegcl agses are illustrated in
Taple | in which thé&jnunbered 35 positions of the té&trapyrrole ring
structure are used t¢ designate the position of the indicated substituent.
The absence of doubl ¢ bonds.in the ring systemis designated under

"di hydro' with each~$&t 3fZnunber® £rind BH=tfof) i dliating the absence
of a doubl e bond &et fwen the designated pds™ions. 48048 50 66 3 EP 0168
83®n Bl [err] 15 [er O,[err] 25,30 35,40 45 50
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Photoprotoporphyrin IX

Transmesochlorin IX
Pheophorbide a

Transmesochlorin IX

Pyropheophorbide a

Coproporphyrin I1I
Deuteroporphyrin IX
Hematoporphyrin IX
Protoporphyrin IX
Mesoporphryin IX
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20 25 [err] 30 40

[err] [err] 65 EP O 168 832 B1 15 [err] 25 15 45 0

[err] -The present new therapeutic conposition is conprised of nobno- or
pol yan des of an aninodicarboxylﬁ%oﬂggﬁﬂﬂah tetrapyrrol e containing at
| east one carboxyl group of the structure 6 EP O 168 832 Bl [err] H

wherein Z is the am nodi carboxylic acid residue |ess the am no group and X

is the tetrapyrrq;e resi due | ess the carboxy group and "n" is an integer
from1l to 4 inclﬁ
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[err] is H vinyl, ethyl, 40 OH 45 acetyl, [err] 50 55 7 EP 0168 832 Bl
[err] Terr] is nethyl 6 [err] [err]is H vinyl, ethyl, 10 -CHCH OH, 15
[err} 20 [err]is methyl; [err] 25 [err] [err] -H 30 [err] is methyl or
36 [err] [err] provided that HPh1988R Bpresent two substituents or are

di val ent and attached to the 40 sane carbon, the respective pyrrole ring to
which attached is a di hydropyrrole; R is |ower alkyl or benzyl; [err] and
[err] taken together a_r;(f-‘45 '
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The present new therapeutic composition is comprised of mono- or polyamides of an aminodicarboxylic
&6 and a tetrapyrrole containing at least one carboxyl group of the structure



-CH2 or 50 [err] 55 with the proviso that at |east one of [err] includes a
free carboxyl group; and salts thereof. The especially preferred

t herapeutic conmpositions of the_invention are conprised of am des which are
derived fromtetrapyrroles of tRROf§BARBI 5 EP 0168 832 Bl [err] [err]

- 20 or the corresponding di- or tetrahydrotetrapyrroles and salts thereof

, Wherein [err] are as previously defined. Particularly preferred

t herapeutic agents of this ingention i@yl.ude the foll ow ng conpounds:
Chlorin Derivatives 25 Mono @ngl dipspagtlyl .tgans-nesochlorin | X Mno and

di gl utamyl trans-nmesochl orin N\X Mho, difgand triaspartyl chlorin [err]

Monog di and triaspartyl nesochl or¥fn [err] 30 Mono, di and triglutanyl
chlorin [err] Mno, di and triglutanyl mesochlorin [err] Mno and

di asparwhirbin Zhé e laminbdicaitox Vb Béld Asiduetibsd HRAdNinG grolpEAE Rlithé ttra i reslatelessnd

di as panfieydarboBOgr&lpOdntd ITnt Brah Jintetfor M 628 Ghehbives gharshits théteds Witk the prdvisd Mat daidVbno
and di gbrogoand/is notlmessgorphjrinrbistL-gunamic asial di gl ut anyl nesochlorin [err] Mno and
di glmat amy/Theipadicuiteryp pieferrpd conjpolls areciiaatestbg Imoha:roy bolyaersdes ©b@dighesaminpdicarbox-4 0
Mbnoas o 4cig angh ¢ tetrpebverolp leomimuattof shelNbymolg! ut any| pyr opheophor bi de a

Monoaspartyl pheophor bi de a Mnogl ut anyl pheophor bi de a

16 R].
R

2

| \N/ Ry
. R

— 20 4
I NH HN Rs

= Rg

I /N R7

25 L__- Re
S— j—— Rg

30 or the corresponding di- or tetrahydrotetrapyrroles wherein
R is methyl;

? N {-OH
35 ---Cll3 ~CH

Rz is H, vinyl, ethyl,

3;

40
—?HCH3.
OH
45 acetyl,
Z—H
-ethvyl,
50
i
55 ~C=0,



Mono and di aspartyl phot opr ot oporphyrin I X 46 Mono and

di gl ut-anyl phot opr ot opor phyrin I X Mono and di - L-al pha-am noadi pyl
trans-nesochlorin | X Porphyrins Derivatives 50 Mono and

di aspartyl nesopor phyrin | X Mof8 &8 &82F Wt anyl mesopor phyrin 1 X Mno and

di aspartyl protoporphyrin I X Mono and di gl utanyl protoporphyrin I X Mono and

di asp rtc¥’l ?&Htgrr___p wyrin 1 X 55 Mono and di gl ut anyl deut er opor phyrin I X
Mono, ?SJF"%“; #n etraaspartyl coproporphyrin Il (isomer m xture) Mono,
di, tri Rsn et ragl ut anyl copor phyrin 111 Mono and di aspartyl hemat opor phyrin

X 9 EP O 168 832 81 Mduno and di gl ut anyl hemat opor phyin | X

Bagt eriochlorin Derivatives¢s-jbno _anfi-dugspartyl bacteriochlorin [err] Mno
and di gl ut anmyl bacteri ochl ori n_[Fﬁrrfr r_1§i_nd di aspartyl bactcerioi sochl orin
[err] Mono and di gl ut anyl bact er"8i sochl Hin [err] Mono, di and

triaspartyl bacteriochlorin [err] 10 Mono, di and triglutanyl bacteriochlorin
[err] Meoaaspayliethynyr obact eri opheophor bi de a

Momogl ut anyl pyr obact eri opheophor bi de a Monoaspartyl bact eri opheophor bi de a
Monogl ut anyl bact eri opheophor bi de_ Preferred therapeutic agents of the

i nvention are conpounds wherein ftj rphyrin am no acid adduct is selected
fromthe group nonoaspartyl tran®tesochlorin | X diaspartyl

transmesochl orin I X, nonogl utanyl transnesochlorin |IX, diglutanyl
trdhsnmesochl orin | X, nonoaspartyl chlorin [err], triaspartyl chlorin [err],
nonogPieCHeGPHe ACHEY® o err], di gi utanyl protoporphyrin I X, nonoaspartyl
mesochlorin [err], nonogl utanyl protoporphyrin IX 20 nonoaspartyl

mesopor phyrin | X, diaspartyl gor phyrin | X, diaspartyl protoporphyrin

| X, nonoaspartyl bacteriochlori E [e%& di aspartyl deuteroporphyrin IX
nonoaspartyl deuteroporphyrin IS € QJQI ut anyl bacterioi schlorin [err]

di gl ut anyl deut er opor phyrin IX

Rs is methy!;
Rs is H, CHchzc()zH, CH2CH2CO2R or COzH;
25 Ry is CH2CH2CO2H, CH2CH2CO2R, or

{-cnzcazcozu

30

Rg is methyl or

-CH
. e
-H

Rs is H, COOH, CH2COOH or methyl;
- provided that when R, Rz, R, Rs, R7 and Ry represent two substituents or are divalent and attached to the
40 same carbon, the respective pyrrole ring to which attached is a dihydropyrrole;
R is lower alky! or benzy!;
R¢ and Rg, taken together are

or
50

-C=0

{
-CHCO 2C:: 3
66
with the proviso that at least one of R -Rs includes a free carboxyl group; and salts thereof.
The especially preferred therapeutic compositions of the invention are comprised of amides which are
derived from tetrapyrroles of the formula:



nono- or diaspartyl photoprotopor phyri n I X, nmono- or diglutanyl

phot opr ot opor phyrin | X, 25 nono-, di-, tri- or tetraglutamyl coporphyrin
111, ‘mono- or diaspartyl hematoporphyrin | X nono- or diglutanyl

hemat opor phyrin I X, nono- or dlg Qﬁﬁzgl’ul orin [err], nono- or diglutanyl
mesochlorin [err], nono- or di aspartyl chlorin [err] and nonogl ut anyl

deut eropor phyrin | X. 30 The af oresaid conpounds formsalts with either
aci ds or bases. The acid salts agg partgcularly useful for purification
and/ or separation of the final a ucts as are the salts forned with
bases. The base salts, however, ‘e pafticularly preferred for diagnostic
and gherapeutic use as hereindesc | d] The acid salts are formed with a
vari ety of acids such as the neﬁ@,, ] hydrochl oric, hydrobrom c,

oripani ¢ &ci ds siich as, tol uenesul foni ¢ and

\, The base s ude, for exanple, sodium
i ggmoni um Lriet gyl am  noni um

Qm nd pi perf' |nebs Its and simlar such salts.
&r expedi ency of dissolving
yrrol & am defi'n an-fqueous sol ution of the
acid or base and evaporation ilpn to dryness. The use of a

wat er-m sci bl e sol vent for Rhe arfi dge.chn assist in dissolving the am de. 40
The i nal am de products can al sq_be _cbnverted to netal conplexes for
exanple by reaction with netal s@lts. e magnesi um conpl exes may be usef ul
for the sanme purpose as the adduc® produet. Cther metal conpl exes, as well
as the rragne5| um conpl ex, including, for exanple, iron and zinc, are useful

ey bg%ﬁ&%% @EQ? t(’!r Q&a%F&e@'%Iyg&g\ﬁ%séaRchgr of!, %e@qq#' p;,Qng;ev@)g r¥nret al s

such aQefih an hoare alfficult to renov

magnesi UrdaRichlarlyGididried teRPRIE Qgef\(s QMthis hﬁerfﬁbﬂ]iﬂéludgwelfowﬂ% Béhifolingdf ter 45 ,

processing is conpleted. Since nmany of the am nodi carboxylic acids exist in

bot h t leiodir Denglivds- f Or ms, and al so are enployed in m xtures of these forns

as welas the OjL-form the selection of the starting amno acid will, of

cour se Moneanidl diaspartylranshtigsochigrin XVvhi ch t he respective i somer or mxture of

i sonmer Moex areitdiglufdney! ypane-sestchibimignt i on cont enpl ates the use of all such

i sonmer Mond it antl lriaspartylehloninee particul arly preferred. 50 The aforesaid

conpouMéso, gr and yiaeparlylambseppiotih® usual peptide synthetic routes which

gene¥ aMoyo, diand lrightagwlchierik @e- f or mi ng reaction between the selected am no

aci d aiene. deand yightamytmeseehiaingy r ol e.  Thus, any ani de-forning derivative of

t he teW%WM@“&'&P'BmI ic acid can be enployed in producing the present

new pe yl mesogRiofin 8y y| esters, anhydrides and mi xed anhydri des.

Theoag) 59?’@%%: d"f"ﬁ'f"i"'\? rret hods use ni xed anhydri des of the carboxylic
0

!

nitric and sulfuric agids,
benezenesul f oni ¢ aci ds.8
potassium cal cium rmagn
tri met hyl anmoni um nor ph
The acid and base salts
the selected amino acid tetr

aci %55 reactants are nerely contacted in a suitable

sol ven%gmé’gd Bt %ﬁ'%\/\gtd to react. Tenperatures up to the reflux

t enper il Sha h the hi gher tenperatures nerely reducing the
react i Ydnd AndRiigl ﬁ,§330§b‘¥.gl eNigh tenmperatures are usually not preferred so
as tH MoRdaSoaHI\WFabIRG phofide ary reacti ons however. 10

Monoglutamylpyropheophorbide a

Monoaspartylpheophorbide a

Monoglutamylpheophorbide a

Mono and diaspartylphotoprotoporphyrin 1X

45 Mono and diglutamylphotoprotoporphyrin X
Mono and di-L-alpha-aminoadipyl trans-mesochlorin IX

Porphyrins Derivatives

50 Mono and diaspartylmesoporphyrin IX
Mono and digiutamyimesoporphyrin IX
Mono and diaspartylprotoporphyrin 1X
Mono and diglutamyl protoporphyrin X
Mono and diaspartyldeuteroporphyrin IX
55 Mono and diglutamyldeuteroporphyrin IX
Mono, di, tri and tetraaspartylcoproporphyrin lll (isomer mixture)
Mono, di, tri and tetraglutamyicoporphyrin 1l
Mono and diaspartylhematoporphyrin IX



EP O 168 832 Bl The procedures for formng the instant peptides are well
known-in this art and are provided in detail in the acconpanyi ng exanpl es.
When. the selected tetrapyrrol e contains nore than one carboxyl group, then
m xtures of products can be fEPQ4883RPBYdi ng i soneric nonopeptide products
and di- and even tri- or higher peptide products, 5 depending on the

nunb [0)4 rou d depending on the selected stoichionetr
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| ghtm(;na.yéi dREpaft)IBematepoRBARIIXC Waves are applied, they should emt

char aséner érightamywbrdpepiyabixe fl uorescence; (d) when irradiated with Iight
rays ménoebrediglitan ghiedn &, vione r digiatamiphesechiorit lveymenoeoradisspartyt ehlorin @ and ext ent
30 rhanogltenyl deuteedolphiinl IKi ng ef fect agai nst tunor; and (e) easil
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t he prudtnstion and/presepanstipd of thpsfinglf amidecprosiuets asare tha galts frep ‘E‘Iﬁ‘t"la?sc 18818 | ons
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YeMaci ds,

t effr apy fPHPase sa“ér‘ﬂf'“&?ré
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Th i
cont rast ﬂr%'f’ o aq &4, NSt ant

conp e use of a wate m?s‘é.h'e‘é&fdn l:t:ﬁglgr{ngyc n%gslé? cﬁs%&lﬁ?d’ tﬂPlehgl t e Cotr?vdem ent range

of 4060 1;I'Qe final amide products can also be converted to metal complexes for example by reaction with metal
salts. The magnesium complexes may be useful for the same purpose as the adduct product. Other metal
complexes, as well as the magnesium complex, including, for example, iron and zinc, are useful to preclude
contamination during processing of the adduct product by metals such as nickel, cobait and copper, which
are difficult to remove. Zinc and magnesium are readily removed from the final adduct product after

45 processing is completed.

Since many of the aminodicarboxylic acids exist in both the D- and L-forms, and also are employed in
mixtures of these forms as well as the D,L-form, the selection of the starting amino acid will, of course,
result in products in which the respective isomer or mixture of isomers exist. The present invention
contemplates the use of all such isomers, but the L-form is particularly preferred.

60 The aforesaid compounds are prepared by the usual peptide synthetic routes which generally include
any amide-forming reaction between the selected amino acid and the specific tetrapymole. Thus, any
amide-forming derivative of the tetrapyrrole carboxylic acid can be employed in producing the present new
peptides, e.g., lower alkyl esters, anhydrides and mixed anhydrides.

The preferred preparative methods use mixed anhydrides of the carboxylic acid or carbodiimides. The

56 reactants are merely contacted in a suitable solvent therefor and allowed to react. Temperatures up to the
reflux temperature can be used, with the higher temperatures merely reducing the reaction time. Exces-
sively high temperatures are usually not preferred so as to avoid unwanted secondary reactions however.
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800 nanoneters, with the preferred conpounds absorbing in the 620-780
nanoneter range, i.e., light of 40 | onger wavel engths which nore readily
pernits penetration of energy into the tunor for phototherapeutic purpose.
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t r eat mentiyoreisteacd; unor nust be penetrable by the activation energy. For
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pur pos estolexgrha cefi killing pffpet againstdimongod i s used to permit ready penetration of

t he t unpfe) edsityopataboiled or extreted gitengreatment,, | i ght of from 360- 760 nanoneters can
be used, !maerordace twith tastingrip, to fhe Presethe gPMpgEnds gbthe A neyntherAROUNGIMPPFL all
char ac figrsj kave dhe foregong F{'@Pﬂ'&‘pﬂdr @recalsor pharagigdzsd pRYi tpasapbln selvbility i paler 8 t he

pr esenPh¥§iolRoied ounds are subst ant | aI the sane as the tetrapyrrole from
whi A der g Sfprespig %‘?ﬁsr;/ cel" H‘tt"'i“%{% dhap dote F?TF’ @"%E”lc
cause tHEYER 'fjrj) '18"‘5' j;i;ﬂer ?‘ o%?sa '(‘.f P'IS’ et

cel | tumofr”ﬁqe élfstn idsiod Prﬁé?rggé{watmg ne gys P’ t%oglr\ corp?

phot odaaiHihol rdmp.ﬁ‘b Qo6 Bbipoliite 18 m.;. C%fé’% ?" ?’fbﬁ Lfaser
bean,i fbnEJr a€‘aﬁ £ whEE AR Geddl Halmity’ Fon t'raﬂ ofré?1¥r§y lirlto rfd? E\Q th
range g ectively app | For exanple, 'iTnp oto | agnosi s,
COWDOUHd |9Bre§é%?e£p9ﬂ6ﬁ£bt W8 prdsént Wh&hﬂf&%ﬁ&rﬁnﬁmiﬁﬂﬁﬁﬂhr@&gh&ﬁ ltH%ﬁJ:mchdM the
basic tetrapyrrole permitting the use of considerably lower dosage (to about 1/10th of the required normal
dose of the basic tetrapyrrole) which lessens, if not eliminates, photosensitization in the host. They also

45 possess a more consistent fluorescence whereas some of the corresponding tetrapyrroles show inconsistent
fluorescence or the fluorescence varies from day to day in the host.

A particularly advantageous property of the present compounds resides in the ease with which they are
excreted by the host. Generally, within 48 to 72 hours of intravenous or intraperitonal administration, there
are little or no detectable amounts in normal muscle tissue. The present compounds which are excreted

so with their chromosphore intact are recovered from the feces of the host within 48-72 hours of injection.
Under equivalent circumstances, substantial amounts of the corresponding tetrapyrroles remain, as com-
pared with only minor amounts of peptides formed with the amino monocarboxylic acids remain in the host,
6.9., up to about 20%. This property is extremely important in that it contributes to minimization of
photosensitization of the host.

65 The instant composition can be used for diagnosis and therapeutic treatment of a broad range of
tumors. Examples of tumors are gastric cancer, enteric cancer, lung cancer, breast cancer, uterine cancer,
esophageal cancer, ovarian cancer, pancreatic cancer, pharyngeal cancer, sarcomas, hepatic cancer, cancer
of the urinary bladder, cancer of the upper jaw, cancer of the bile. duct, cancer of the tongue, cerebral
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The tetrapyrroles can be prepared by various synthetic methods which are found in the literature, e.g.,
45 Pheophorbides

Willstatter, R., Stoll, A.; Investigations on Chlorophyll, (Transl. Schertz, FM.M., Merz, A.R.) p. 249. Science
Printing Press, Lancaster, Pennsylvania, 1928. '
Pennington, F.C., Strain, H.H., Svec, W.A,, Katz, J.J.; J. Amer. Chem. Soc., 86, 1418 (1964).
50
Chlorin e

Willstatter, R., Stoll, A.; Investigations on Chlorophyll, (Trans., Schertz, F.M., Merz, AR.,) p. 176. Science
Printing Press, Lancaster, Pennsyivani, 1928.
s5 Wilistatter, R., Isler, M.; Ann. Chem., 380, 269 (1912),
Fisher, H., Baumler, R.; Ann. Chem., 474, 85 (1929).
Fisher, H., Siebel, H.; Ann. Chem., 499, 84 (1932).
Conant, J.B., Mayer, WW.; J. Amer. Chem. Soc., 52, 3013 (1930).
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compound as a free base or pharmacologically acceptable salt can be prepared in water suitably mixed

. with a surfactant such as hydroxypropylicsllulose. Dispersions can also be prepared in glycerol, liquid

4«0 polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and use, these
preparations contain a preservative to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions
and sterile powders for the extemporanous preparation of sterile injectable solutions or dispersions. In all
cases the form must be sterile and must be fluid to the extent that easy syringability exists. It must be

4 stable under the conditions of manufacture and storage and must be preserved against the contaminating
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethyl-
ene glycol, and the like), suitable mixtures thereof, and vegetable oils. The proper fluidity can be
maintained, for example, by the use of a coating such as lecithin, by the maintenance of the required

50 particle size in the case of dispersion and by the use of surfactants. The prevention of the action of
microorganisms can be brought about by various antibacterial and antifungal agents, for example, parabens,
chiorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases, it will be preferable to include
isotonic agents, for example, sugars or sodium chloride. Prolonged absorption of the injectable composi-
tions can be brought about by the use in the compositions of agents delaying absorption, for example,

s aluminum monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active compound in the required amount in
the appropriate solvent with various of the other ingredients enumerated above, as required, followed by
filtered sterilization. Generally, dispersions are prepared by incorporating the various sterilized active
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gel atexampPBt eril e injectable solutions are prepared by incorporating the
active conmpound in the required anount in the appropriate solvent with

var i ddigD.bfasparty trevsmesochipriy 18 dCasrediimidenMetradhit ed above, as required, followed by
fidtered sterilization. Generally, dispersions are prepared by
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par t i reibrithih Ynixtrk \Rad pracipRatetodi bR 2.50mb colb@écdnd Mashedaititwater At the tentiifugeel v, for
t opi cal Tidplote MixtuR wadPiliied Bl dissoling @ (505 M NH, OH and applying to a reverse phase (C-18
silica) column 2.5 cm X 30 cm. The elution procedure is a linear gradient from 40 to 70% methanol in 0.01
45 M KPO. buffer pH 6.85 (1 liter total volume).
The leading green band (di D, L aspartyl transmesochlorin IX) was collected and flash evaporated to
remove the methyl alcohol, the solution then precipitated at pH 2.5-3 and collected and washed 3 times at
the centrifuge with dilute acetic acid. The product was dried under vacuum. The yield was 67 mg of di
(D,L) aspartyl transmesochlorin IX.

EXAMPLE 2

Di and Mono (L) glutamyl transmesochlorin IX (mixed anhydride method)

86 50 mg (0.000087 moles) of transmesochlorin I1X was dissolved in 100 ml of tetrahydrofuran (THF). 210
u! (0.002 moles) of triethylamine was added with stirring. After 10 minutes, 195 ul (0.00179 moles) of
ethylchloroformate was added. After stirring 10 minutes, 50 ml (0.01 moles) of 0.2 M KOH containing 250
mg (0.00169 moles) of (L) glutamic acid was added dropwise with stinring to the THF F solution. This mixture
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tunors, the present new conpounds. may be dispersed in the usual cream or
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produce the desired therapeutic effect In association with the required
phar meE¥AMRLER| carrier. The specification for the novel dosage unit forns

of the_invention are dictated by and di rectlgﬂd“egendent on (a) the unique
char&cPiang mep©. L?)PSPPWch'E’FOPTQPBoW'H?(l('ﬁ'Fed;deF i cul ar therapeutic

ef fect tg ac everd ) thellrgtatl t the ar
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noni t or edhdyoldntii eMlubityWas celladtedad & Gacliggoliertor and the fube tehtend wafdl poolad according
benzenw/inbtdnalearhpoB&its. f orm ¢ acid 8.5/1.5/0.13 VNV. The di substituted
chl ori n e mbthaohwaghftasted [ofrang the avatesial wak @redipitatedsst pH 3t0eh. The pptiwas ivashed Be
| owest timasiwith dilutecacetimasisiib $1:0.t The ewpduct wasedried undetecywre Theryield afmeno®l.L) espartylf t er
st andi phgtooreteporphytin IX wals &4 mgatheivisld afiP4) aspariylrhatoprdtopasphydmiXnam 22748 mgast 50%
of the disubstituted 40 chlorin. The sol vent was renpved under vacuum and
the r eBMMALEG solid dissolved in 50 mM of 3N HCl. The solution was allowed
to stand at roomte perat ur e, for 48 hour s tqhh drolyze the ester groups,

then t'" ahidt Yt RIQIEPOBRIN X JpuKeg; @ -4'1'-' 23mPH 2. 5-3 and coI | ect ed and
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67 ny of T column effluent was collected via a fraction collector and the tube contents were pooled according
45 to individual components.
The methanol was flashed off and the material was precipitated at pH 2.5-3.0. The ppt was washed 3
times with dilute acetic acid in H20. The product was then dried under vacuum. The yield of mon (L)
aspartyl protoporphyrin IX was 12.3 mg and di (L) aspartyl protoporphyrin IX was 54 mg.

50 EXAMPLE S

Di and mono (L) aspartyl mesoporphyrin IX (mixed anhydride method)

200 mg of mesoporphyrin IX was dissolved in 100 ml of tetrahydrofuran (THF). 210 wl of triethylamine

56 was added to the THF solution. After 10 minutes of stirring 210 i ethyl chloroformate was added and

stirred 10 minutes. 50 ml of 0.2 M KOH containing 500 mg of (L) aspartic acid was added to the THF
solution and allowed to stir one hour at room temperature.
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(DL) aspartyl transmesochlorin I X, 60 EXAMPLE 2 DI and Mno (L) gl utanyl
transnesochlorin I X (m xed anhydri de nethod) 55 50 ng (0.000087 nol es)
of transnesochlorin I X was dissolved in 100 m of tetrahydrofuran (THF).
210 [err] (0.002 noles) of triERt®JIA2R was added with stirring. After 10
m nut es, 195 [err] (0.00179 nol es) of et hyIchI orof ormate was added. After
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adj ustngd with diutd-athtid aciath HiG: The Iptiducd was\viten gla@derovacaunt. Jhe yisle qb imese (Lf C- 18

Si | | caspartybdeuterop@pliyrix DasdfmgThe reaction m xture was resol ved using a

| i pear gradient 25 of 40/80% MeOH in 0.01 M KPO4 buffer pH 6.85 (1 liter

t ot al EXAMALEE) . The columm effluent was collected via a fraction coll ector

and the tube contents ver e pool ed accor ding to individual conponents. The
fg # (mixed prived was precipitated at pH 3.0-3.5.

The ppt was wash
80 mg of pyropheophorbide a was dissolved in 100 mi of tetrahydrofuran (THF) 210 ul of triethylamine

was to the THF solution. After 10 minutes of stirring, 210 wi of ethylchioroformate was added and stirred 10
minutes. 50 ml of 0.2 M KOH containing 500 my of (L) aspartic acid was added to the THF solution and
allowed to stir one hour at roof temperature.
The organic solvent was flashed off and the reaction mixture was checked for product by silica TLC
40 using benzene (methanol) 88% formic acid (8.5/1.5/0.13) to develop the chromatogram.
After checking for product, the pH of the mixture was adjusted to 7.5-8.0 and placed on a reverse phase
(C-18 silica) column 2.5 x 30 cm. The reaction mixture was resolved using a linear gradient of 40-80%
methano! in 0.01 M KOH buffer pH 6.85 (1 liter total volume).
The column effluent was collected via fraction collector and the tube contents were pooled according to
45 individual components.
The methanol was flashed off and the material was precipitated at pH 3.0-3.5. The ppt was washed 3
times with dilute acetic acid in H.O. The product was dried under vacuum to produce a yield of 62 mg (L)
aspartyl pyropheophorbide a.

N

50 EXAMPLE 8

Tetra, tri, and di (D,L) aspartyl coproporphyrin lll (mixed anydride method)

150 mg of coproporphyrin Il was dissoived in 100 ml of tetrahydrofuran (THF). 210 ul of triethylamine
66 was added and stiring was continued at 20°C for ten minutes. 210 ul of ethyichloroformate was next
added and stirred for ten minutes.
50 ml of 0.2 M KOH containing 250 mg of (D,L) aspartic acid was added to the THF solution. This
mixture was then stirred for one hour.
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times with dilute acetic acid in [err]. The product was dried under vacuum
The yield of nono(D,L) aspartyl 30 photoprotoporphyrin I X was 54 ng. The
yield of di (D, L) aspartyl photoprot og%rghyri n I X was 227.8 ng. EXAMPLE 4
Di and Mono (L) aspartyl prot op%#j % (m xed anhydri de nethod) 35 100
ng of prot oporphyri n I X was dissolved in 100 m of P-dioxane. 210 [err] of

triet hy' m@%o.vaap ﬂaé»téd% é.,ta'tm g.o&% ﬂ@éﬁgmﬁﬁ B i ey

cont al | OXane SO Ut I on.

ic
Thi s m X igﬁgix{u ﬁ,gﬁ :au‘idS ﬁa%tdﬁraerevemeph
sol Ve”&méﬁﬁ%x:ﬂﬂ &&Q&‘s%meéfheiﬁd%ﬁnwﬁﬁm oLl ke #fé‘ra TLC
f or ,prgﬁiggg(,, J,’@mlrrethanoIISS/oformc acid (8.5/1.5/0.13) was used to
devel op t1ae caitPEMleRMWad Folleltbd b a GastIoK bNBctdrQhd e AbE Gontents Vsrdbdoldl atdaling
sol ut i @indVidualdBinbsnbits]! Th® mBthné! vars Aadhedbitlang ttRGRetbriiivad pletigittedat pHN3.6-8.5(The 18
Si | I capptGrak waghed 30imés $ih Gife acBR: dcRIAiA walel) TR Mioticl Wene dried Sader @atulid iang) the
| i near yigiiadore ks faNbws? Fetra/ @) B3paltyl R6groporph@inOll 94/ imgPTH (DhlL) fakmartyiobropdadhyrililtl | t er
t ot ab VD2 mpE)i (D.Mlespattyl copropogdhfdnUi2B.4wes col | ected via a fraction collector
and the tube contents were pool ed according 45 to individual conponents.
The nmeEMMMRIE 8vas fl ashed of f and the material was precipitated at pH
2.5-3.0. The ppt was vvashed 3 tlrres vmth dilute acetlc acid in H20. The
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40- 80% 5 Therpiethanvbivas faskibd(if detl [trer mdterislds erecipitbtd] B HH(215-3.0. (Tee pptotealwashed @ne) .
The 3g ofimesrwith fdiluteenstiopeid ie whtpre Thequiodudtavas driedunden vastinh.ect or and t he tube
contents were pool ed according to individual conponents. The nethanol was
fl asheBXMALEARd the material was precipitated at pH 3.0-3.5. The ppt was

washed 3 tines with dilute acetic acid in H20. The product was dried under
vacuu nPigng oo (ALhasgaryt hemptoporphyrin, K {Rixpq gnhydride method)

— 400 mg (0.0059 moles) of hematoporphyrin IX was dissolved in 50 mi of tetrahydrofuran (THF). 360 ul
(0.0034 moles) of triethylamine was added with sfirring. After 10 minutes, 340 wu! (0.0031 moles) of
ethyichloroformate was added. After stirring 10 minutes, 10 ml (0.01 moles) of 1 M KOH containing 600 mg

- (0.0045 moles) of (DL) aspartic acid was added to the THF solution. This mixture was stirred 90 minutes at
40 room temperature.

The organic solvent was flashed off and the reaction mixture was checked by silica TLC for product.
Benzene/methanol/88% formic acid (8.5/1.5/0.13) was used to develop the chromatogram.

After checking for product, the solution was adjusted to pH 7.5-8.0 and placed on a reverse phase (C-18
silica) column 2.5 x 30 cm. The reaction mixture was resolved using a linear gradient of 20-70% methanol

45 in 0.01 M KPO: buffer pH 6.85 (1 liter total volume).

The column effluent was collected via fraction collector and the tube contents were pooled according to
individual components. The order of elution was di (DL) aspartyl hematoporphyrin IX, mono(DL) aspartyl
hematoporphyrin IX, and unsubstituted hematoporphyrin IX.

The methanol was flashed off and the material was precipitated at pH 2.5-3.0. The ppt was washed 3

so times with dilute acetic acid in water. The product was dried under vacuum.

EXAMPLE 11

Di and mono (D,L) aspartyl protoporphyrin IX (mixed anhydride method)

300 mg (0.00053 moles) of protoporphyrin Xl was dissolved in 100 mi of tetrahydrofuran (THF). 210 ul
{0.002 moles) of triethylamine was added with stirring. After 10 minutes, 210 wl (0.0019 moles) of
othylchloroformate was added. After stirring 10 minutes, 50 mi (0.01 moles) of 0.2M KOH containing 450
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10 aspartyl nesoporphyrin and 175,1 ng di (L) aspartyl mnesoporphyrin.
EXAMPLE 6 DI and Mono (L) aspartyl deuteroporphyrin | X (m xed anhydride
nmet hod) 15 100 ngy deuteroporphxrl n I X was dissolved in 50 mM of p-dioxane.
210 [err] of triethylan ne wa§PRtB8B3RBh stirring. After 10 minutes, 210
[err] of isobutyl chloroformte was added. After stirring lo mnutes, 50 nl
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was hdithes with diate apstic jacidlin| wates The profiust wasidded ndpD@cuwuMhe pr oduct was then dried
under vacuum The yield of nono (L) aspartyl deuteroporphyrin I X was 10 ng.
30 EEMPEE 12 (L) Aspartyl pyropheophorbide a (mixed anhydride method) 35
80'5rTgMof D ropheophor bi de a was dissolved in 100 m of tetrahydrofuran
( THF) '

aspanty! pyyppheonharbide p Apixed.antyddde methad), THE sol uti on. After 10 m nut es

n:‘;atlr;do %)901 [')‘° s) etfgl f}%ﬁrofor Le ;ﬁi:f‘d"fgﬁgmg‘ﬁﬁ'w g@
(

tne mme was
adséec}ﬁ.%em i r.g? bidﬂ gl m M%u &qg%
for p,ti. s &QI I(':)\zg@p%f' 40 using tbenzene z'“rretaﬁ‘ano o?m cmaC|
(8.5/1. %Ooraa%bc sroperd%@h&ne& Sarthe RGO Mikilre Wis! Bbcked B k.t.dagansr pédaguct , the
PH OfBehitRe/mbtlidndieB% aricddid|s.5/€.6/0.419) was Gsedl 1ddeRdl6h the afidihidglam I everse phase
(Ces18 Shiter BlbLkingOIbALIRIUS, the ¥olulibh Wik adilied to PRCAS-Eandiplabedl o akaverse Phddb YGIB USI Ng a
| | neadlic)lcaitin® 25 xCd0 ch{) TR Akadtioh Madued wasiteddivedlusiviglaCineds gfabierit op kb-8098 methdnol i t er
t ot alin 0.01 MIKPD, buffecpit 6.BSI(TTHtee {ofal woitatis). Wwas col | ected via fraction collector and
t he t ubEheaxolone effisentveasccolisstal i fraction calibeiar ahd thé fubk alitentsdvesd poolpipoeimgse The
et hdmbiduslaconipbeestse dhe ofdera i elttive  wast merica(DLIvaspayl auyropheopiiogadeat, gid BerD- 3. 5.
Th¥ ppeubsiisded Rycinbepp®rttidenes wi th dil ute acetic acid in [err]. The product
was dri B meteasel wes feahed off anst thel meterial wos erpeipiteied @rth35-8.0) ﬂlﬁsmhﬂwas“ed 3
pyr offnes pifodiltie deetig acid iy waten\Jpe proguctrwasidged ynder vagym@- i (D, L) aspartyl

coprogorﬁhgrl n 11l (mxed anydride nethod) 150 ng of coproporphyrin Il was
diasés 100 mM of tetrahydrofuran (THF). 210 [err] of triethylam ne

— Di and mono L-alpha-aminoadipyl transmesochlorin IX (mixed anhydride method)

rature.
ked

500 mg (0.000087 moles) of transmesochliorin IX was dissolved in 100 mli of tetrahydrofuran (THF). 210
-~ il (0.002 moles) of triethylamine was added with stirring. After 10 minutes, 210 | (0.0018 moles) of

40 ethylchloroformate was added. After stirring 10 minutes, 50 ml (0.01 moles) of 0.2 M KOH containing 250
mg (0.00155 moles) of L-alpha-aminoadipic acid was added dropwise with stirring to the THF solution. This
mixture was stirred 60 minutes at room temperature.

The organic solvent was flashed off and the reaction mixture was checked by silica TLC for product.
Benzene/methanol/88% formic acid (8.5/1.5/0.13) was used to develop the chromatogram.

45 After checking for product, the solution was adjusted to pH 7.5-8.0 and placed on a reverse phase (C-18
silica) column 2.5 x 30 cm. The reaction mixture was resolved using a linear gradient of 40-80% methanol
in 0.0t M KPO, buffer pH 6.85 (1 liter total volume).

The column effluent was collected via fraction collector and the tube contents were pooled according to
individual components. The order of elution was di L-alpha-aminoadipyl transmesochlorin IX, and unsub-

50 stituted transmesochlorin IX.

The methanol was flashed off and the material was precipitated at pH 2.5-3.0. The ppt was washed 3
times with dilute acetic acid in water. The product was dried under vacuum.
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55 was added and stirring was continued at [err] for ten mnutes. 210 [err]
of ethylchloroformte was next added and stirred for ten mnutes. 50 m of

0.2 MKOH containing 250 ng of (D. L) aspartic acid was added to the THF

sol ution. This nixture was theP? 1?8482 B one hour. 16 EP O 168 832 B1
The organic solvent was flashed off and the reaction m xture was checked by
si | i caplAmpLeSlsng the follow ng solvent system (benzene/ nethanol/88% formc
acid (85M46+0.2). The pH of this m xture was then adjusted to 7.5-8.0 and
chr onapiags MehE@) S5parfy! ﬁ.eebsara@nptxa(ﬁ.&eéﬁng.dsh%s&})Z 5x30 cm col um. The

reacti nol in 0.01 in [err] buffer
5 pH 6. 360 g (0.00085 méIeY & meésHokpFn. IX WL dissIved T 106 inl siQétanyrdhuraOfTHBCE@du Vi 2 a
f r act i @00Z alole) biotriewyIamihd) vas WbddCWItt &ing. Widr 10D LS| 210C,0r @IOY iInbles) of

i ndi vi ettyadhlomtumpaie eas sdded. rdtenaitring N0 Imimes, $0 @6{00d mofek) d0EM KGH bBantainingcs800 Wa s
pr eci pmg 10938 awbleg) ldf {) @erwirtid .acid lwas pgued Vi@pwisasithestiridg td the SHRVsdIonl Thistndxt@e et | C
aci d i wasstiregi60 milmdesmt womddempesateree dri ed under vacuum and the yields were as
f ol hows: Theeongapiq Pivpntawa diaghod off enst e caation mivuré Wwhs Ehbcked by Bilica TUOLfor proghst- t v |
copr opeanpenpimethano)/§8% Qrmiqackd (gg/1.5(0i13) vk pseddp develop the clyomplegrashyrin |11, 28.4
ng. EXAVPHE checking fenerodusts the Sobution yagadiustpd taci if.%8.0 prsk Risegd oma feyerserpihase(C-18
anhydr $iiga oolumA 830195 Thesrepgion mixtyre) was regeived;ysingra livear gwdien o i 'ﬁ°'h%°‘ms

di ssol Q/%W‘ K'?P‘z‘l‘.?t'ﬁ'lﬁ’f' G@F “t '5?’ ﬂé:f'?ﬁ)ur an (THF). 210 ul (0.002 noles) of

tri & hyla °“9$f°fé A 1§ werg pgol iy 19
ol es) 'X E o of g;,r ““%‘ Cherer xm?ao fei AP Ne

(0 01 f&lh 9(27310&1 H)harl was precipita 0I§ 2%' eﬁe wgg‘vgshetfgart Ic
aci d V\@,;?esqvq 3@%’5% wt& g ;09 jéd PTG O PPHPS ure -
20. yas stlrre m nutes at omterrpera ure. e organic solvent was
flasheg(mﬁLEag\d the reaction m xture was checked by silica TLC for product.
Benzemefmettranol / 88% form c acid (8.5/1.5/01.3) was used to devel op the

chr Omﬂlbu(lgdi mBRo (EY gnRdmyt MBsolbrPigrih BY (M6 BHkGdride idod Ol Ut i on was adj usted to pH
7.5-8.0 and praced onm a reverse pnase (G 18 sitica) colum 2.5 x 30 cm The
reaes i ON400 dp YO.007ibdles) 6SAbsopdiphyBn NOwas dissBIGR in GO awl iof etralytirotlian GHSE).NaBD krnol 25
I n 0. 0.0038rmdlesp uff tFiethylgadiheCwaddSadeld Wwitht stifring. Gtiterd 10viaihutes 840 HiNE.0630 | mutes) ethyidheient
was coObroforvatsdwas addbd.cAfer stiringoid minbtes, 1ama (0.0t rolek)eof CIO Mt KOH sontsiniig Pt3ohg d
accor diPaepee golesidif (i) diutainicoaoidyes edued to thidEHRosatibon. This eixtured was stimes! 89 migubis)at

aspar trgém tewerekigpor phyrin 1 X, nmono (DL) aspartyl deuteroporphyrin IX, and
unsébst i Tor eganiccsolven wee I"ﬁmg pfhandxthe TeaetionEiXtuse wis chgeked by s¥eadTLEY for praduck he

mat er i BAnzepg/melhanclgsl; formieepidiB.5h 50 3)qvras used torgaelop,the ghramaleesaiad 3 30 tines with
di | ut e al#ar checkipg fgr produghy the solutipp, wasadiysiad fo AlF=S-3Q andcplagertiena roversephase (AR /PLE 10

silica) column 2.5 x 30 cm. The reaction mixture was resolved using a linear gradient of 25-80% methanol
in 0.01 M KPO. buffer pH 6.85 (1 liter total volums).

35 The column effluent was collected via fraction collector and the tube contents were pooled according to
individual components. The order of elution was di (L) glutamy! mesoporphyrin IX, mono (L) glutamyl
mesoporphyrin 1X, and unsubstituted mesoporphyrin IX.

The methanol was flashed off and the material was precipitated at pH 2.5-3.0. The ppt was washed 3
times with dilute acetic acid in water. The product was dried under vacuum.

EXAMPLE 16

Di and mono (D) aspartyl transmesochlorin IX (mixed anhydride method in 1,4 dioxane)

45 50 mg (0.000087 moles) of transmesochlorin IX was dissolved in 50 ml of 1,4 dioxane. 210 | (0.002
moles) of triethylamine was added with stirring. After 10 minutes, 210 ul (0.0019 moles) of ethyichiorofor-
mate was added. After stirring 10 minutes, 50 mil (0.01 moles) of 0.2M KOH containing 500 mg (0.0038
moles) of (D) aspartic acid was added dropwise with stirring to the THF solution. This mixture was stirred 60
minutes at room temperature.

80 The organic solvent was flashed off and the reaction mixture was checked by silica TLC for product.
Benzene/methanol/88% formic acid (8.5/1.5/0.13) was used to develop the chromatogram.

After checking for product, the solution was adjusted to pH 7.5-8.0 and placed on a reverse phase (C-18
silica) column 2.5x30 cm. The reaction mixture was resolved using a linear gradient of 40-80% methanol in
0.01M KPO, buffer pH 6.85 (1 liter total volume).

65 The column effluent was collected via a fraction collector and the tube contents were pooled according
to individual components. The order of elution was di (D) aspartyl transmesochlorin IX, mono (D) aspartyl
transmesochlorin IX, and unsubstituted transmesochlorin IX.
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D and nono (DL) aspartyl hematoporphyrin I X (m xed anhydri de nethod) 35
400 ng (0.0059 nol es) of hemat oporphyrin I X was dissolved in 50 m of
tetrahydrofuran (THF). 360 [err] (0.0034 noles) of triethylam ne was added
with stirring. After 10 mi nut EB0 H8®3RB1 ] (0. 0031 nol es) of

et hyl chl oroformate was added. After stirring 10 m nutes, 10 m (0.01 nol es)
oL L R A0 0P ol Bl Sal 'es.s. L BBl Godlidalifs added
0 r-‘u%\e |th§1f a§er 8 M@ qg «.?A mnu

tenperature he or anlc sol'vent was "and t he reactlon mxture
was cheMeee Py sili ca TLC for product. Benzene/ met hanol / 88% form c acid
(845/ ) was used to develop the chromatogram After checking for

pr odttsitand bR (6)%% QfansiRSochdir iR (Rided dAnyibe/ mandé iPteRéljarBlu@REd ON a reverse
phas re was resol ved

usi ng a1ésld‘i@®foooz3&ﬂb|amf tﬁfasn%@ocﬂla% 1XBids AREdIved In 100 i) .oDtbtrahgdrbfhrab (iHFR210H 6. 85
(1 | id190.0020M6kbs) \0b hristiplamind [was Goded nwithesdtifringleAfter W Snirdxes) 210t 110(0.0018 rheles) tof ON

COld estiy@hloaiotnadtdwast adbe. At tstiribgs 10/vainates) SO it (D.048 cotes)i ah §.3MAKOHchintainig I560

conpong (#0956 mbles) of (L aspertic edidi vasomidedhdromivise(vith )stirdagtarthey THFsohatioro Fbis pidure n | X,
nono (v stireed [§8 rtinptes laypert tepwerplaser i N | X, and unsubstitut ed hemat opor phyrin | X
The net Fenabaniscesivent aah dashest 6ff anddha teectiom mixtureaivas,ehecked by silidat B.Celer riedupt

2. 5- PBepzeng/methanol8silormigacie(8 5/8.5/8 43)waprpsed jg denolen the chsomatagram: acid in water.

The pr offteE chagideg far predyct, e é‘?’"‘%&%ﬁﬂﬁ’l"ﬂ%wﬂ@‘sﬂ"'ﬁP'%?%P"Wﬂ@%@b%r tyl

pr ot %ﬁ" A 'F“i' ﬁ5’|‘3R T%’e’d“"&?fh piureas r‘iﬁ"ﬁ?ﬁ’d)““gs lingsp ogient of V8 & of
pl"@t (' dlites dodg m of tetrah rofur e’JTH 210
°°E'?‘1‘°8t 'éﬂ?{'%& or ’ ipo 9
m nut:r%ai’;?:“;ﬂ I"I o byoloiid d fd' '(?P%'f%?c e Wﬁ'g a((';! eh° y}B\fter
7 EP
S e “B‘L%"Bigz}‘ ; ﬁ ;,gggm%%*;%?a%s;gm sl
W th stlrrlngto Hlfsolumn smxture was stirred 60 m nutes at

roomé)@m@gqﬁ ure. The organi c sol vent was flashed off and the reaction
m %t ure-was thecked by silica TLC for product. Benzene/ methanol /88% formc
aci d (b@)aspatyiphedphbrhideVicarbamhidd Metiklyel op t he chromatogram 5 Af t er
checKing for product, the sorution was adjusted to pH 7.5-8.0 and pl aced on
a rever semp phephdiidel Bwas dissclogd is 00 timdimathpifodantdu. 507G (D,Baspartizrackidichethye \Was
r es ol estedditysiraebjorie |was edded thenclio@ mig af N, NI @icgdcHexyktantadiimide wasOadOdd. [Teer mebctibruf f er pH
6. 85 vas allawee fo stant irl the/ddriatedom tehgeratuwré fonh haw.fthen A mgviaase catiodindecwias\addeda
f r actAfighstanding éar it @dditional hpyre50t mgh more sarbediimisle wes added) eridcthie weaction eflomey to stand
i ndi v tha dark fan i bavesat coomerepertuier of el uti on was di (DL) aspartyl
prot o OT’F‘F}W"?’H wrwemmdlwycuag e thg prodst glessiverh 9r59 ré) ArKQHn meftanol with
UNsu fg’%}” rg at roorh temperature. The course of the hydrolysis Is followed
35 by thin layer chr matogr: plates mth solvent 75/25 MeOH/.01M pH 6.85 KPO, buffer).
- When hydrolysis of the ester groups is essentially complete, the reaction is terminated by addition of a
few drops of glacial acetic acid. The methanol is removed under vacuum and the product is dissolved in 20
ml 0.1 M NH,OH. This solution is placed on a reverse phase (C-18 silica) column (1.5 cm x 30 cm). The
~~  elution procedure was a linear gradient from 50 to 80% methanol in 0.01 M KPO, buffer pH 6.85 (500 ml
40 total volume). -
The leading green-gray band contained the (D,L) aspartylpheophorbide a which was collected, flash
evaporated to remove methyl alcohol, and precipitated at pH 3. The precipitate was collected and washed 3
times at the centrifuge with dilute acetic acid. The yield of dry product was 27 mg.

45 EXAMPLE 19

L-Monoaspartyl chlorin e¢ (carbodiimide method)

150 mg of chlorin e and 250 mg of L aspartic acid di-t.butyl ester hydrochloride were dissolved in 20
so ml of dimethyl formamide. There was made a total of 3-100 mg additions of N,N'-dicyciohexyl-carbodiimide
at one hour intervals. After 4 hours, the reaction mixture was diluted with 300 m! ether, washed twice with
200 ml H20 then extracted with 40 ml 1 M KOH. The KOH solution was allowed to hydrolyze overnight,
then heated to 70 °C. for 10 minutes. -
The pH of the solution was adjusted to 7, then any residual ether was removed by flash evaporation.
65 The solution was then applied to a reverse phase (C-18 silica) column (1.5 cm x 30 cm). The product was
purified by a stepwise elution of methanoll.01 M pH 6.85 KPO, buffer. Eluted with 5% methanol until
unwanted polar pigments were removed. Monoaspartyl chlorin es was eluted off with 6-8% methanol, and
unreacted chlorin es was removed with 25% methanol.
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The net hanol was flashed off and the material was precipitated at pH
2.5-3.0. The ppt was washed 3 tinmes with dilute acetic acid in water. The
product was dried under vacuum EXAMPLE 12 15 Mono (DL) aspartyl

pyr opheophor bi de a (ni xed anhydE? @368882Bd) 100 ngy (0. 000187 nol es) of
pyr opheophor bi de a was dissolved I'n 100 nl of tetrahydrofuran (THF). 210

i Ut g, 9%}@4 Gk 9?% 8 'M 5 AR 0 Bl Lo bl metnfiga e
dne ie

stirri ng W?ﬁ%n&gp ,g,kM, Kq\TLsté i ning 200

(0.0015 nol es) of aspartlc aci d was a t he THF sol uti on. Th| S
mxtyr@x)mﬁl_,_séd rred 60 m nut es at roomterrperature The organi ¢ sol vent was
fl ashed—off—amd the reaction m xture was checked by silica TLC for product.
Benzene/dininia omdrin 38 uibediiide ntiod) (8. 5/1.5/0.13) was used to devel op the
chr omatogram 25 After checking for product, the solution was adjusted
to pH 7. 5118 ng chivdh gl @a@d0 MY Lylufamiccdckicdimdiinyg estdr Gydr&hidridel vaspg digsolvetin 12 mbotx 30
cm & heimedgCiormamidei 85tray & NitilsiicyaiahekyV eatbodimidegwas then dded, apd dhei soltionafirredifer80%
met handburiah r@dmOtempezaturp. 42umhg eorepedri®dipdide Was| thencaddeditieein S@ohgu ptegarbodiimeidec wésu nm

ef f | uenddegcat 1 hobr infervalgifoy twe Mere @dditions. Jbé Ireaction mirel was ther alowed nstandtior 1Rer e
pool ed hewrs oreimety oMo sarbediiglida [additionyyen @1sde; and'the reactiasy aligwedctp (stand for wehourspno
(DL) ad$pegress,pf 'E%F%ﬁl?e P dRippedcbyarevessePhasectiin dayer ehremangraphy Qe methanol, 20%

pyr ofh BhB‘I"BT M & Sirch MRS e of 1o G FAGRAImGRE i oD ShoYee e

pr eci plpf"‘t' H’"ﬁ‘?w H 2 5- 0 The ppt was washed 3 tlrres W|th dllute et|
'éﬁ" apd the rrE F’ '”'
e Sl g
af }{’

e
aci-d in to, tha.re

nono Lwﬁﬁe' %D'?ﬂﬁ s ol ;’ﬁm's

ln a YOX

gy (9

tet rah 05? ﬁf@%ﬁ& i?& 'l°'  hagadded
W th Stc lﬁrﬁﬂ 95x3 )eél @»ﬁ% Q s removed

et hy C e QrSHult! ((hiutantyPen Th Bﬁﬁnoﬁ&dnﬁénhﬂﬂn ms mcﬂahgee% r fhled0! €5)

of 0.2 chbekGHd cont aining 250 ng (0.00155 nol es) of L-al pha- am noad| pi c aci d
was addedrhd IsEHRIbh Vs Nish Bvabérhtbd LriliCthé Meth&Hd) WesTsutshtially RMoved/thén thé prbdiicR weRS

St i rr egrebipitatsdit pAS b ladditdn bt HENGRécRd NG washBe aOthé ashitrugs Git @ilite W@bc hdidadaed oOf f
and t harigdamadrivaduuril vididisfenonses-giatasgkodidriDgs 23inkg. ¥iald bt fecdverbd philmie e 59 mg.

Benzene/ met hanol / 88% form c acid (8.5/1.5/0.13) was used to develop the
chr onmaEXHMBLR 2145 After checking for product, the solution was adjusted
to pH 7.5-8.0 and pl aced on a reverse phase (C 18 silica) colum 2.5 x 30
cm Thé-Moseghitamyh chigrip ey fcarbogiimide metiiodled usi ng a | i near gradi ent of 40-80%
met hanol in 0.01 [err]buffer pH 6.85 (1 liter total volune). The col um

ef f I uent %gag'oas P'l"%teed"%%? "Pq E'H'PBH %'Sldl"?&tvb?s‘eéhtf"?"ﬂ'emdﬁé dtfiﬂ'i’@ém 8 'Wer e
pooled

R e ey,

aci.d i n"vg, %roau'imss BWM tnycy}@&e% thQarH RARS kR SHHEN tor 12 hours, then was heated to

40 70°C for 10 minutes, to complete the hydrolysis of the ester groups. The product was then separated by
reverse phase column chromatography (C-18 reverse phase silica 1.5 cm x 30 cm), using stepwise gradient
elution with methanol in buffer .01 M KPO, pH 8.85. 5% Methanol removed polar impurities. The
monoglutamy! chiorin es was eluted with 68-8% methanol. Chlorin es was eluted off the column with 25%
methanol. The methanol was removed by flash evaporation and the L-monoaspartyl chiorin es was

45 precipitated at pH 3, collected and washed 3 times at the centrifuge with dilute acetic acid, and dried under
vacuum. Yield 40 mg.

EXAMPLE 22

s0  Mono and Di (L) Aspartyl Chlorin e Carbodiimide Method)

400 mg of chiorin e and 1 g of L-aspartic acid dibenzyl ester p-tosylate were dissolved in 75 ml of
dimethyl formamide. Temperature of the solution was maintained at 65-70° C. with stirring and 100 mg of
N,N'-dicyclohexy! carbodiimide was added. (A total of 3 additions were made at 2 hour intervals). The

56 solution was allowed to stir at this tmperature for a total of 20 hrs., then checked by TLC (reverse phase)
(C-18 silica) plate; 70% methanol, 30% .01 M pH 6.85 KPO. butfer. The TLC showed greater than 50%
monosubstitution with some di-substitution.
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55 18 EP O 168 832 Bl EXAVMPLE 14 Di and nono (D) aspartyl mesoporphyrin
| X (m xed anhydri de nethod) 5 200 nmg (0.00035 nol es of nesoporphyrin | X
was dissolved In 100 m of tetrahydrofuran (THF). 210 [err] (0.002 nol es)
of triethyl anine was added wi Fﬁos{qar”? After 10 ninutes, 210 [err]
(0.0019 nol es) of ethylchloroformte was added. After stirring 10 m nutes,
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gl utanyl mesopor phyr i, bylusalPN0 fL) gyt LAY erin 1% - .58
" lisomer mixture)
" ¢i (D) aspartyl .64 " rono (D, L) aspartyl .78
." rwono (L) aspartyl .53 . di (D, L) aspartyl . !§
" di (L} aspartyl .64 o mono (L) aspartyl .76
. Hematoporphyrin IX - .78 . di {L) aspartyl .85
40 " wono (D,L) aspartyl .88 pyropheoghortide 8 - .07
- di{o,L)aspnrtyl .89 - {C,L) aspartyl : .22
Chlorin ec - .66 * (L) aspartyl .23
Mesoporphyrin IX -
‘5 . rono (L) aspartyl” .77 . di (L)glutaayl .68
. ¢i (L) aspartyl .84 . mono (L)glutamyl .55
. roo(L)glutamyl .79 protoporghyrin IX -
Chlorin . - .57 . ai (D, L) d spartyl .70
® moro{L)glutamyl .74 * roro (D, L) aspartyl .57
50 Trans-mesochlorin IX - Coproporphyrin 11X .91
. di(D,L)aspartyl .67 " roro (D, L) aspartyl .92
- di(D,L)aspastyl | .93
. tri (D, L) aspartyl .95
55 - tetra(D,L) aspartyl .97
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mesopor phyrin I X, and unsubstituted nesoporphyrin I X. The net hanol

fl ashed off and the materi al

washed 3 tines with dilute acet
under vacuum 40 EXAMPLE 16 Di
(m xed anhydride nethod in 1,4 dioxane) 45
t r ansmes aaéligbb Bosorbtichespedtium
Mol es) toQfe afenEpordhlyd]t
[err] (0.0019 nol es) of ethylchlorofor-

m nutes, 50 m (O.
(D) saspartic acid

This m xture was stirre
sol vent was fl ashed off
Benzene/ methigha

for product.

01 nol es)
was added

IO
s

devel op the chromat ograr‘a’%

adj Uted to pH 7.5-8.0
2.5x30 cm The reaction
in 0.01 [err
The colum effluent was coll

40- 80% met hanol

con%sents wer e pool
el ution was di (D)

transnesochl orin |

832 Bl The net hanol

T

2.5-3.0. The p
progiuct was dried
transnesochl orn |
(0.00023 nol es§ of
t et rahydrofuralg (1
with stirring.<Aft
et hssl chl orof o
nol es) of 0.3
was added drop&' S
stirred 60 mi nBt &
and the reactiJn%
Ben¥ene/ net hanfl / §
chr omat ogr am

to pH 7.5-8.0 and
The reaction n»xt |
met fanol I n

8

82

ed acadrdi
aspa él
X, an ns

was gl a
s washed
nder vac

HF) . 2‘_:1_'@9,
er 104w
was
cont
wi t h&YiT
at roomt
1 Xt ure, was
8% f o/, C
Af t ggch
pl acec ‘@n
re wag i

Absorption
Regifin

‘(nm in W

Comparativeo
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gifil

Solvent in All Cascs is P-dioxane.

was

was precipitated at pH 2.5-3.0. The ppt was

i id in water. The product was dried
%ﬁ?%%?b) aspartyl transnesochlorin |IX
50 ng (0.000087 nol es) of

; j QX (0.002
3 arBoacartorfle @ Ynatodt it Boluby,

mate was added. After stirring 10
pf 0. 2M KOH cont ai ni ng 500 ng (0.0038 nol es) of
Or opwi se with stirring to the THF sol uti on.

M nutes at roomtenperature. so The organic
[ he reaction m xture was checked by silica TLC
/88% formc acid (8.5/1.5/0.13) was used to
teroghecki‘rlgé‘/or g&qug, tcge sol :.Iti 051 vvals

a @Ot a—r S age 1@ silica) colum
'r(egv\/gs‘?e?ol'"vg% G'si"'l’lg"'agi'ﬂe'&r gradi ent of
buffer pH 6.85 (1 liter total volune). 55
cted via a fraction collector and the tube

ng to individual conmponents. The order of
ransmesochlorin I X, nono (D) aspartyl

ubst i Rutredet rangmesethl orins| X, 19 EP O 168
hed3o8f Zhrly BB Qi QI vags grecipitated at pH
3 tTnEsWT‘h"Ui'T'uf"e%c%tl‘t‘ac d in water. The
um EXAMPLE 17 5 Di and nono (L) aspartyl
nhydride nethod In tetrahydrofuran) 135 ng
chlorin I X was dissolved In 100 m of

err] (0.002 noles) of triethylamne was added
tes, 210 [err] (0.0019 noles) of 10

fop alﬁ&

Bide
BrinM t

After stirring 10 m nutes, EO m (0.015
0 @0,y (0. Q0 l.esh of (L). aspartic acid
rir‘l‘@%o"th’% %H%?sg{)aifong i® mxture was

enperature. The organic solvent was flashed off
checked by silica TLC for product.

acid (8.5/1.5/0.13) was used to devel op the
ecking for product, the solution was adjusted
a reverse phase (C 18 silica) columm 2.5x30 cm
ol ved using a |inear gradient of 40-80%

) 522:@: o°

3 f88%2 =«
R EIERF
%e,ggégrég 3

Q] - 3>1 el

§?§e§gi§§§,§§
87 § hga"'a e 3
iR
IERSE NS END

The preparation of pharmacological dosages for the administration of the active ingredient, that is the
amino acid porphyrin adducts, which were prepared in Examples 1-22 hereinabove, is as follows:
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0.01 [err]buffer pH6.85 (1 liter total volunme). The colum effluent was
collected via a fraction collector and the tube contents were pool ed
according to individual conmponents. The order of elution was di (L)

aspartyl transmesochlorin I X, EBRJBLS283partyl 20 transnesochlorin I X, and
unsubstituted transmesochlorin I X. The nethanol was flashed off and the

mat er i recipitated at pH 2.5-3.0. The ppt was washed 3 tines wth
dilu e%ﬁﬁe—woam d in water. The product was dried under vacuum EXAMPLE 18

25 (DL) pekdR %\%5’ r t ide a
was di s?gﬁ%tél In 18;943 Firirg? m? rfﬁg‘?ihh%gbg&%m%%? asgg\r@?g acl de di et hyl
estgr di hydrochl ori de was :ddedﬁ +Hher—10Q—rg—of
NN - di cycl ohexyl - car bodl i mjde was added. Tﬁémﬁeaction 30 was allowed to
stand in the dark at room flesipRicagr e forl lgolour, then 50 ng nore

carbodi i m de was added. Af tjerapiséaBiieing f qr 13.2addi ti onal hour, 50 ng nore
carbodii m de was added amdtﬂh@wsmnswdmbellaue to stand in the dark for 12
houws at roonrtenperature The—sotvermt—wasTemnmoved under vacuum and t he
product %ﬁ?'bxs%d te aﬁf Bibnabd Slffdint BnfE 08 BBfomih! ddafsto v w;J(,Je@%Echa' | oved
to st affaidi ‘ﬁém enpera ure course o rolysis Is
foll owed 3 h|n ye romat ogr aphy (C-18 plates with solvent 75/ 25
NEC}V.EQAM&ﬂguﬂ 6.85 [err] buffer). Wen hydrolysis of the ester groups is
ess@ntTatty Ttonpl ete, the reaction is termnated by addition of a few drops
of gl aci mblerdiGRk bep@éd cbntaibing theBdIBARPhgrbdientsemoved under vacuum and t he
product is dissolved In 20 m 0.1 M [err]. This solution is placed on a
reverse phase (C 18 sil ifca)y—cotromr—{t—5—onr 5 The el ution procedure
was_a |inear gradient flomB50 to 80% methangl fogps o} 01 M KPO4 buffer pH 6.85
(566 m 40 total vol une).Cekivn ghesptidteg gr een{ gt Hand cont ai ned t he (DL)
aspartyl pheophor bi de a Wiicaleiumephospbaté ect ed, |f 188 h levaporated to renove

met hyl al cohol, and pr eqi\dopesivadrisificatg, lYSB.  The %#eqlpitate was col | ected and
washed 3 tines at the ceri@etP®udEPwith dilut¢ aedtilc acid. The yield of dry
praoguct was 27 ng. 45 EXAPESEH | Monoaspaftyi2 cHlorin [err] (carbodiini de
met hod) 150 mg of chl or if Mg PAPIOA i qgaspartic acid di-t.butyl
ester hydrochl oride wer¢ 1 ‘ f'B‘ 0%t |di nethyl fornani de. There
was nmade a total of 3-1Q0_ 1y’ ad ‘ =di cMcl ohexyl - car bodi i m de at
one hour intervals. After 4 hours the reaction m xture was diluted with
3000 niThie bibret was\givisihd ahdtferimed intgi cabsuré@eachborﬂmmatim o attveipgredienti th 40 nl 1 M
KOH. The KOH solution was all owed to hydrol yze overnight, then heated to 70
C. foPAMPLE Ut es. The pH of the solution was adjusted to 7, then any

resr dual_ether was renoved by flash evaporation. 55 The solution was then
pl i ed oG @mmeriafis avaliahla raspberry flgvorqd| sugay Vf%!s&ﬁﬁ'?d('qﬂ's egyiyalentxed 48 Mg of e

d’El 8ring,add perphyip W Jopized{a 4 Srachegicel\deries (g this
E{mgg a4 . 7R e %%;ﬁ g@r@%%.rwﬂmw N ORGP, P16 o S Py el
Monoa$’P ?3 chlorin [err] was eluted off with 6-8% nethanol, and unreacted
ch_l_orlEgA,L‘ﬁ_Er,L)B was renmoved with 25% et hanol . 20

40

A sterile solution of the following composition is prepared: 200 mg of the sodium salt of the amino acid
porphyrin adduct is dissolved in a 0.9% NaCl solution so that the final concentration is 20 mg/mi.
This solution is suitable for L.V. and I.M. administration.

4 EXAMPLE 27

The sodium salt of the amino acid porphyrin adduct is dissolved in 0.9% NaCl solution so that the final
concentration is 5 mg/ml. This is place in an aerosal dispenser with a hydrocarbon propellant. This
preparation is suitable for topical application.

§0
EXAMPLE 28

PREPARATION OF A METAL SALT

55 The sodium salt of the porphyrin amino acid adduct is prepared by dissolving said adduct in water
containing an equimolar amount of sodium hydroxide and freeze drying the resulting mixture.
In this fashion, other metal salts are prepared including potassium, caicium, and lithium salts.
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EP 0 168 832 Bl The product was precipitated at pH 3 after flash
evaporating briefly to renove nethanol, then washed at the centrifuge 3
times with dilute acetic acid. The product was dried under vacuum Yield of
L- nonoaspartyl chlorin [err] wasE®® EQJ 832BEXAMPLE 20 L Qutanyl chlorin
[err] (carbodilmde nethod) 110 ng chlorin [err] and 220 ng L-glutamc acid
d| rreth e were dissolved in 15 m of 10 dinethyl

> E'? [ow'g N % flcycl ohexyl carbodiim de was then added, and the
SO' Ut I on ﬁig g%léﬂ%ﬁpl‘éﬂ#%ﬁd%kscﬁ T {hg %‘3 l&ﬁnp % %a&bﬁg'e'd“ de
was thﬁm&dﬁiﬁbﬂ R S g e o AUSH o, gl S
for J“ﬂyd?ﬂ?:ﬁl@ncaﬁy bhdPiRe soﬂd&ﬁ id 4t toThryhbdd! 6 oB@iﬁ tile ru let méﬁ\dtetyoaléiﬁaéiﬁd for
12 houkgutioRét tﬂ@rﬁ%n%ﬂloim ded diR6lddTh dardfistinte UiBed/\ SiedTBICkRe adqiiBslistdd soldmt | ON
al | owegnd e Skid it isObbiamel My vapolitifd bIEhS seient BrecryRaMizitioR roicthe @lebHOR\WRY) by
r ever s addridn6ma fohisdivdntyer chr omat ogr aphy 80% net hanol , 20% 15 [err] buffer
(. 01M pH The Géipwing pforbicié) @bscabtd the | prdtediire tdd wmutmiauaambmdiei wewdempadrid$ of thendi ng,
showed presenf inventiverin 1pe oekirodnt dfoatnambaron. 200 M of et her was added to the
reaction mxture, and the ether solution was washed 4 tinmes with water,
appr ox EKMMRIEL9100 nl per wash. The ether was then renoved by flash
evaporation, and the product was dissolved in approximately 25 m of 3N
Hol . Af t e REptodgpamic tﬁerawoefmrmnsémmrecwqq@ws‘@ﬁgtﬂ?ecmmmd 2!9"°'é aE@f%'d to
pH3 " PW’E@E wo ipngplpniablefumer et iy Bufiplorats drya-baep isady Moyis Hnepfon
centri Mg %ﬁc'[""\w@’ﬂ'g% B?W?Qﬁi“?drf’“%%‘??éf'h%ﬁ? P‘M‘F%‘?’ "W“P'ﬂ‘ QU’P"Pt tle

[err], h |’g’ &
ook 9&%%;[ %,vm mﬁ ik %“ﬁea?ff”}”“?m ﬁg %ﬁ

i
A “ a.aa;saen "the

pr oduciei g\@é,@"%m a éltlon of HcI co%nect eﬁ and washed
at the Cqyhf idathbft wtﬁ&m@l J/détv@thﬁﬁﬁﬁdsﬁes?ac Thle AuRCweié »@Ghmsadﬁs hiPfekevBd '8l d of
DN Qs L trabrnfinva ardMeibd Witt] 1856 llghirorT WCoo¥erlufbradirgoh GuMNGY Rkbleityslasét. [ €1 1] 59
ng. EXAVRLE 1s8dr %85 badidpad® GlithltaAfier opft! fight Qetlvery I'systérh obpiedi tona Giicréldiseyspm 130 g
of chl aévelpddayDf. Daniel Obeéh, DIR.0. Cghsukiny, Sarta Bethach, Galfaiidly| est er hydrochl ori de
was di ssahw dehs idispdrEssnthe desercbaamt prplifiicy archtuibe distiB@ionmf dght with homogenous light

N, N - dintepsity Gtrevghous aneba@da pinihel dncides lightckmemaite wavelemghnoft lighhwas adjusted using ar ed 35
f or sd Hertidge GQersien snorctroseone.Lthd i lighti intensiha wast datanmigetti using g\Vellow Sbrirkgs Uastrurndng

react i MadahBS4 (pdlemetgeared to contain 75-80% of the nonosubstituted product
by rever J&° FHHEe leng wes “2 g uehsa gistance 7o, the ckin osthe,anigal 3q fsePrFPVLS’H %. 85) .

200 ni ilpipating, glarpeterof 1. hP"‘ Mé‘ﬁ%@"?%yc@"w pfthelener oHtour. r!), t hen
ext ract gc?“?ﬁzﬂ‘f?"‘?,tE ‘PH""T"‘N/L M ' i \A’Ba§°%gef’15’v\éﬂ hoyss o 0 %%::afgfﬂ t he
dar R llt]‘wzvﬁ?;rs a gl?%ect on, tﬁe lLa‘it5 r:vag' 2s’at::l'v!i oe'i:i‘gandF tuml*tAFri%ross-secgﬁj etr 4he extent of tumor

necrosis was assessed by the lack of dye uptake (), and the depth of the necrotic cross section of the
tumor was recorded in millimeters.
Table I summarizes the effects of these drugs on tumors and includes a range of wavelengths,
40 dosages, intensities, and time intervals for treatment. This has been necessary, in order to attempt to
establish the optimal conditions for phototherapy utilizing this new drug. The conditions described result in
measurable and significant damage to the tumors.
In all cases except where noted, tissue damage occurred selectively to the tumor tissue as assayed by
the Evans Blue method, even though, in nearly all cases, normal skin overlayed the tumor and the treatment
45 area overlapped significant areas of normal muscle tissue.
The photodynamic therapy date is presented in tabular form. Column No. 2 is the total light dose
administered in terms of Joules per square centimeter. Column No. 3 is the dose of mono(L)aspartyt chlorin
s administered in terms of mg of drug per kilogram of rat body weight. Column No. 4 is the time lapse
between administration of drug and treatment with laser light. Column No. 5 is the wavelength of treatment
so fight in nanometers. Column No.6 is the intensity of the treatment light in milliwatts per square centimeter.
in Column No. 7, x is the mean depth of necrosis in millimeters of the tumor tissus, i.e., the distance from
the necrotic top of the tumor next to the skin to the necrotic edge of the tumor most distant from the skin.
S.D. is the standard deviation of x.
{N) is the number of tumors or legs involved in the experiment.

(1) M.C. Berenbaum, Br. J. Cancer 45: 571(1982)
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40 70 C for 10 mnutes, to conplete the hydrolysis of the ester groups. The
product was then separated by reverse phase colum chronatography (C 18
reverse phase silica 1.5 cmx 30 cm, using stepwi se gradient elution with
nmet hanol in buffer .01 M KPO455916°8§235% Met hanol renoved pol ar
inmpurities. The rmnogl utanyl chlorin [err] was eluted with 6-8% net hanol .
Chlorin.[err ut e f .the U % hanol . The net hanol was
remvedc‘{SVW+ @%%"V ra??pg‘nda?lc sfs nmﬁﬂuei@rswgtg‘ég} t“(ﬁabchl orin [err] was 45
precipitated at pH 3, collected and washed 3 tinmes at the centrifuge with
dilute acetic acid, and dried undeFARIECEHTim Yield 40 ny. EXAMPLE 22 50
I\/bFo and D (L) Aspartyl Chlorin [err] Carbodiimde Mthod) 400 ng of
chlforin [err] and 1 g of [kLzaspartic acid dibenzyl ester p-tosylate were
dissolved in 75 m of diiwewbyl formam de. Tenperature of the solution was
mai nt ai ned at err] drw;th’tsm rt"P and 100 ng of N, N -dicycl ohexyl

car bodj |m §Séddé 11 ﬂﬁ anm 3“?:‘ Qf’br:;fs wer.e &288¢ 2 hour

i niper val's _-th 55..-§ i-B0- mas- all.a Lo_sthic. a.t-_t. IS -ttoperature for a
total of7720 hrso, themo checked bys TLC (newver 2e8phase) (100-186silica) plate;
70% et hanol , 30% . 012M pRit6. 856 %rr] b0er .2 ?h_e 1TI9C( ho@e greater than
50% nonosubst i gti on th% one g substﬁ ti cfn §281 150 m
of ether was aqged, apgl agntategdegv t h 1CGomn ;p er(gﬁdlseveral dr ops of
gl ®ci al aceticlaci d Ibe et-her _phaise waslogeper.at e and?t he. eous phase
extracted sevedl ré0ti 3100 n208f e’tﬁer_ b. )?tracts wer e
conbi ned and vve% hed h ter §)0 m ) lf0 |“n§sl %;amg i net hyl
formam de. 5 28.4Thezaspantyl ehsorin mr se,&ter;s 6vvez'£) hetlext r act ed
into 100 m of 28.M Kd§(426xtraé§50ns of20R5 d.0e {The K§—< sol uti on was

alfowed to stad@-ft ajpiedf te n‘@ég ature 3% 44%?:&‘{ @pé) h)Zd ol yze. The

conponent s wer q 3epar aged gy negggal i zi n,gmt bsna30Q e&iffiRH3H and appl yi ng
to a reverse phage (C208 2wl i ca):ss:ol um Z0D. 5 lcm X BQ ¢&) . 3¥he el ution was

performed usingld 1 |ider "gr adi of 3020% net8anol- 2t 66 Of%' jhanol with
0.4 MpH 6.85 [lg r] bé fer%,. Fra gons we}ﬁ Bﬂ;ﬁgéc ‘EblS E éﬁ acterl zed by
TLC. The 10 origer of el utzigon wassdi (L)2 as:ngrt;yct scchheprinsterr],

L- nonoaspriet yl 1Ohl ori lo[er2|b] aieds chl or|m0[erlr]0 “Met h&bbl was renpved was
flash_evaporatil®n and2Phe % Z4ndi vibdpal co end g pred i atlél at pH 3, using
HCI . The pr oducéos éocolzl,‘ect e<§ y cent gl QNy  greghed seyeral tines

wi oh very dil utz@ acet 2o aczlad andsdrl ved wuderc. Maguue (B’beﬂ d Gvazs/mg 8 ny.

Physi cal char acltgem st Ing reprﬁééent at il cohpofnts? g#? /é rity) is
neasured by a sgtaf‘ndarq 15 gtzhr om%tségr aph@:"}yszﬂeﬁm_ Y% (ﬁ) 3@ 2‘{ rr]
56.8 20 24 655 200 (1)
56.8 5 48 655 200 No effect (9
35 113 5 48 655 200 No effect (8)
. *No effect
Control Rats: No Tumor
: lv 20 24 663 100 (10
© 24 hr Bvaluation: S showed some increased dye uptake in the
skin at point of treatment.
20 20 24 _ 665 100 1o
24 hr Evaluation: 6 showed some increased dye uptake in the
. skin at point of treatment.
10 20 24 665 100 (ro)
14 day Evaluation: none showed signs of skin or tumol uecrosis
and hair had regrown normally.
50 20 20 24 665 100 (10)

14 Evaluation: one leg of one animal showed some sign of
muscle necrosis. Skin appeared normal and hair regrew normally

on all animals.



[err]

di (D, L)aspartyl

nmono( D, L) aspartyl

. 67

nono(D, L) spartyl

.53

[err] di

di

('D) aspartyl

. 66

(L) gl utanyl

.95

.72 25

nono( L) aspartyl
. 66

75
.65 di (R 9368,83281

.75 mono (D, L) gl ut arryl

di (D, L) aspartyl

Mono( L) aspartyl .55

di(L)a v .84 30 di (D, L) gl utanyl

.72 Eﬁgv—%%eﬁphyrl n .33 nono (L) aspartyl . 56

Tr ans- .L-Asparty Chl di (L) aspartyl
73 m;’gf(;ﬁfdghv%ﬂts'w{h%me ang mono party 0%865 rphyrin IX - 58 (i somer

m xtgur e) pgir vﬁtptlﬁmﬁléékpartyl chiith es tetrasodium salt was waﬂ&@@ﬁ%&ﬁéﬂ%ﬂﬁaﬁ%ﬂm model / 8
mono( Lyaepartyl .53 di (D, L) aspartyl 85 di (LI
aspartyl The tumdd SMT-F, was transplanted siiBeG@@heols)y im6 Mrsht)dderlrlb area (onGide@nii adpBxRi N | X
Ha ROS D+ Ha mice. The treatment regimelwasl $t3rie@ Whéri thy ltumors had reachéba 4ilthension of
approximately N®RA@(dD) lohgdpar dny wideSBd 0.7 P yIr ay llesp) Kepproxidiatela 7 to 8 days after
. 07 18 transplant). The drugliwa¢ Behinia®d rthryugh intrap@Boneal injection at a concentraidn, of 14) @g/mér t y |

. 22 ChBpscifig p@rgmet]ars and results are listed in the following table. B® evaluation was' done 24 hours after
( L) as plight eatment using the vital st ExtensoBjen ip layaracedurexsimitan to( that whiskh wasg yspd for gvpluating

tumgt necioyig [n thePrifialo rats, the only diffgignceceing the intraperitoneal injection of the dye at a dose

di (L) agfﬁ%ﬂag pgr mouse. The headings of each column are tﬁg)pmq_afg]edgtémm .55 nono
(L)ydtutanyl .79 protopohphyrin | X Chlorin a:
57 Joulesicm? | Drug D66e(| Pimelin B8 BT Wavelength nm.| itbnsity
.14 mg/kg fONdiug &igh) agpart yl mW/dm? [Tr 4ns- ng
| X = Copro try T
(D) bsp@ryl ©s7] 2 T TS0 n W oSS0 7] 8y
aspartyl 93 tri (D.L)aspartyl 95 tetra(D L) aspartyl .97 55 22

EP 0 1Bgingieationqt nvﬁesiwgprmlaleﬁswgémqsleloowr%pmbﬁmdr n pyridine for al | of the
am nodi c 8Bk eyt agec phiaingd rrhen, the, compeynds [ndleamples i1-28 @ret sdminisarechio aygimiaslyr i n,
chl or i Pre¥RategMieeer i ochl ori n.
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sd.

EXAMPLE 31

PDT Experiments with Rats and mono-L-Glutamy! Chlorin e

Buffalo rats with Morris Hepatoma 7777 transplanted subcutaneously on the outside of each hind leg
were subjected to photodynamic therapy, using mono-L-glutamyl chlorin es tetrasodium salt as the drug.

The experimental procedure was the same as is employed for testing of the mono-L-aspartyl chlorin es.
Specific parameters and results are listed in the table below.

No visible damage - as assessed by the Evans Blue method - to the overlying skin or normal muscle
tissue surrounding the tumor was observed, although the 1.5 cm diameter area of light treatment overlapped
normal tissue in several cases.

Column No. 1 is the total light dose administered in terms of Joules per square centimeter. Column No.
2 is the dose of chiorin administered in terms of mg of drug per kilogram of rat body weight. Column No. 3
is the time lapse between administration of drug and treatment with laser light. Column No. 4 is the
wavelength of treatment light in nanometers. Column No. § is the intensity of the treatment light in
milliwatts, per square centimeter. In Column No. 8, X is the mean depth of necrosis in millimeters of the
tumor tissue, i.9., the distance from the necrotic top of the tumor next to the skin to the necrotic edge of the
tumor most distant from the skin. s.d. is the standard deviation of X, (n) is the number of tumors or legs
involved in the experiment. D is the mean diameter of tumor necrosis with the following s.d. the standard
deviation for D.

k)

Time in Hrs btwn s.d. s.d.

drug & light
24

Joules/cm? | Drug Dose X (mm) D (mm)

mg/kg
20

Wavelength nm | Intensity

mW/cm?
100

()

20 665 34 |13 [17] 9.6

60

Similar results are obtained when Compounds 1-22 of the preceding examples are administered to
similarly pretreated rats.

66
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[err] 10 [ERR] 15 [ERR] [ERR] [ERR]
25 4 [ERR] 35 EP 0168 832 Bl EXAMPLE 23 A tabl et base was prepared by
bl endi ng the foll ow ng |ngred|ent in the proportion by weight indicated:

Grams Sucrose, USP EPP18582 Bt ar ch 13. 2 Magnesi um St ear at e
4.4 10 Into this base, there was bl ended sufficient am no acid porphyrin
adduc E ovi de tablets each containing 100 ng. of active indgredient.
EXA A bl end was prepared containing the foll ow ng ingredients:

G aMSp0expERIMENTS WITH MICE AND MONQ-L-ASPARTYL L. hat e 17.6
EmcaléﬁﬁﬁrpﬁMEw1 c %g %'ﬂbgneg?unrtrﬁiglrcate USP 5.2 Lactose,

U. % P. The SMT-F tumor in BBA/2 #18 ROS D+ Ha mouse system was used to evalud?@&@tpﬂotgyﬁfnﬁ@

5. 2 NiNSA SFhéHR LR yRErforifes tetrasodium Sa8 Magnesi um Stearate B

Por phyr irie gotbddPisAve $hmecde et éxperiméht iMiving oo DL © Bispartyd Shidhn\e; J @kl madorfmr rred

I Nt O Headwsyd laRInecAMB af Modeistd i this’systs® afd thacd sysem. Ngr edi ent™ EXAMPLE 25 To a
comercial l'y avarlable raspberry flavored sugar syrup is added to the

equi Vzgouziel Ist/cmql Drug g Dose mellr'11ﬁrs btwn | Wavelength nm [ intensity | X (mm) |s.d.* {(n) | T (mm) | s.d.
mg/kg drug & light mW/cm?

40 40 24 685 100 79 (t29| 8] 139 |35

* A ninth mouse showed no response and was not included in the above statistical analysis. This is
because of the possibility that drug was injected into the gut instead of the peritoneum.

i5

EXAMPLE 33

Human cells (HelLa, strain D98/AH2) were incubated in 25 cm? plastic culture flasks for 24 h to permit
attachment. They were then rinsed, incubated for 10 minute periods in Ham's F-12 medium containing
porphyrins, rinsed again in Ham's F-12 medium without porphyrins for 5 minutes, then illuminated for
various periods, and cultured at 37°C in complete medium for 24 h. Cell counts were then made using a

25 phase contrast microscope of the fraction of the surviving cells. The broad band incandescent light source
used was adjusted to give an incident fight intensity of 5 x 10° erg cm™2 sec™!. A positioning device
permitted illuminating each of five areas of a flask for different times; one area was not illuminated and
served as a dark control. This gave a four light dose survival curve from a single flask; the technique is thus
suitable for the rapid and economical screening of large numbers of potential photosensitizing agents. The

30 results of this experiment are shown in Table Ii.
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35 ami no acid porphyrin adduct per mlliliter and the m xture is

honogeni zed i n a nmechani cal

especially suitable for oral

device for this purpose. This mxture is
adm nistration containing 200 ng of the active

i ngredi ent. EXAMPLE 26 40 A st &if 946883281 0n of the fol | owing conposition

is prepared: 200 ng of the
is dissolved in a 0.9% NaCl
ng/ mL. This solution is su
EXAMPLE 27 The sodi um salt
in 0.9% NaCl

preparation is suitabl

OF A METAL SALT 55 S

is prepared by dissol véng 3
anount of sodi um hydr éXi de
fashe on, ot her netal Its
lithiumsalts. 24 01¢

aci d porphyrin adduct ,gesc
acid salts, e.g., hydr§chl
cont ai ning an equi val &t a

the’®olution is evaporgt ed
Al ternately, alcoholidfsol
ethanol can be used i 8|l i g
i s obtained by evapor at]i o8
al cqhol, e.g., by addi]i og
descri be the procedur &|f o€
present invention iﬁ-ﬁ e k

. ‘) o)
phot odynam c t her apy per,
nmono- (L-aspartyl 15 | op
Buf el 0 rats have Jjeenlusg
tc. The tunors werpl trinsg
thigh. During tregijmedl, §
di aneter. The genegglal Jjiregd

with a solution of§jt h&

cht
30 Fe) YW

solution so that the fina
pl ace in an aerosal .dispenger with a hydrocarbon propell ant.
f on

sodium salt of the am no acid porphyrin adduct
solution so that the final concentration is 20

table for I.V. and I.M adm nistration. 45
of the am no acid porphyrin adduct is dissolved
concentration is 5 ng/m. This is

Thi s

topi cal application. 60 EXAMPLE 28 PREPARATI ON
sodium salt of the porphyrin am no acid adduct
aid adduct in water containing an equi nol ar

and freeze drying the resulting mxture. In this
a?elprébaredq ncl uli ng fotass®um cal cium and
b8 832 Bl PREPARATI ON OF AN ACID SALT The am no

igeg in the recedLng exanpl es are converted to
bri de, by dissolvinG I'n & aqu&us sol ution
mount of acid, e.g., 5 hydrochloric acid, and

to gryness tQ obtain the solid salt.

it "ols & hydpPogen ehl oriele gasy, di ssolved in

I of the aqueous acid solution and the acid salt
of the solvent or crystallization fromthe

of a non-solvent. The follow ng protocols
tfelutitizat Bon ofot hes@ new fonpounds of the 10
reat ment® of r&t tunors. EXAMPLE 29 The

ments have been carried out using the conpound
n,ferr]. Twoctransplantable tumor lines in

i, Mpr ries Hepat oma 777 @&d MoRris Hepatona 5123
ant ed subcut aneously on"the outside of the

ne tunors ranged in size between 1 and 2.5 cmin
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as follows: 20 ng of the sodiumsalt of the chlorin was dissolved in 1 m
of 0.9% NaCl. The chlorin solution -- 20 was then injected intravenously
through the external jugular while the rat was anesthetized with ether. The
vol ume of solution injected wiB O¥BAIRBled based upon the weight of the

ani mal and the dosage, on a weight to weight basis, for the particul ar
experinment. A specified tine interval was then all ovved to el apse before

| i ght treatnent was instigaﬂeﬂlt LInlaoN'rreat nent _of the rats was w t hout
anesthesia. The rats vvere,; k_%ﬂ#%e hair renoved In the 25 treatnent
area and treated w th | aser o Cooper_Aurora_argon_punped,

tugabl e dye | aser. The Iaser vva ) { £ N t delivery
system coupl ed to a mcrol ens sgsf‘;&ggrh @igfms Sgrjxw% ISgnl eﬂc %)‘(‘)%}on D. R D

Consul ti ng ?nta Bar bara, Cal |WTWH’WI“J§H beam
provi di ng"&'S¢t43% ar di stributi on ofo.Bs ghtowst h hqsogenops | sght intensity

throughoytagpaetﬁr ﬁ@sdﬂor&l@ﬁ- hNEl 968t hpght Pée vvav 'ength of |ight was
adjoust ed usin dge reversi on spectroscope. e light Intensity
was det 8 F?ﬂ'ﬁég mpn@eqwhmudevgsptmngsom nsterent OIVbdeI 065A, gadi oneter.
The m chepdridhs pydpmédphbitidgeds at such a distance fromthe skin of the

ani mal soOs#e §61URE B iddCavel, [T UM nation diameter of 1.5cm and the |ight

fl ux gaskemtr igcrelfyigeratse) of theo! aged out gut. Sgbsequgnt togillumi nation,
th# animal was returned to its cage and, 24 hour s Iater it was treated 35
i ntravemwdStenths ME X @H100 3 : ‘ mracuie. e dye,
diss0l vaens it 25 [wirid milxed SULNAT, 8 HYOoF KIS < i i dnf! de»‘xt 't% the rat was
sacrif i expeninente + s thesceddst wopedt rddced %t 43&‘1@"15”?{ oFecrosi s was
asgessedlenyitizer aclThsf cildsupeskeiheubitedidfsha olafiinutes tine thecrotic
cross sREeseRcefof Hensikizexas thesowashied ntor |9 imiatutres ifablam’'sl summari zes
the ef fBEEROWE sensitizaryand, thepoiiluninated udedHam safiper chenavel engt hs,

40 dosabb'g nfisated. ‘es, and time intervals for treatnment. This has been
necessary, In order to attenpt to establish the optimal conditions for

phat ot herapy utilizing this new drug. The conditions described result in
nmeasur abl e and significant damage to the tunors. In all cases except where
not ecExamPes 8 damage occurred selectively to the tunor tissue as assayed by
t he Evans Blue nethod, even though, in nearly all cases, normal skin

over | SDPEENINGOR RORPHYBINFLUOGBESGENGE rASrA FUNCTION-QF MOLECUWABSTRUCTURES | cant ar eas
ofsenormal nuscl e tissue. The photodynam c therapy date is presented In

t abul ar Tvrootransplantsblg tmoxiines In Buffalp inads were siged] Merts Hepstoma 747 and Momisdigpatema er ns  of
Joul &323e Thesymars weredrapsnipgied intrarmyscylarly opidhe 'saf okthe mghdibg'e ratg. Aﬁim f paspart yl

chI or“lhﬂ“ g(fr; °'*'aﬂ’ﬁ?“ﬁ1’ %@E&Pﬂaﬁ 78y ?rﬂ‘gd?s ¢hfan GF‘I&‘ @P°’RW"B m‘%’ﬁ;’at body

and
traéat?t'g @@w w“ng %mrq;? %5?‘” 197 m/gfus'n@w"eﬁ°'?4°a'a& ent 50
I ght na 3t afteNolhe mj on F|'-1, me%nalat gsgfedt |nes|t£rﬁ}% l I ght In
R énce%s 4 f{nsd ?:gsﬁ "E" &) =rs He Mméan dept h
of . necr qt h T G'cle eﬁs'H\% cﬁk\p&nds srpﬁro%eg f rom the
neg,r%“c op of t unor next to the sk to the necrotic e

t unor Wﬁb‘ﬁ&ﬁ& b Adthe b1 R bdrdHyrirs I] dhumbBerlthat 'm%ncﬁtb@thatt@d?qaﬁ&r Sehingrs 'e%lﬂbﬁ [ er r].
(N) iThe nB@ cBILMI I figifest (M laSnufiberl QAEEIatbd ¥ IoGWE: the polpRyriR ¥ErbicBRBIwithinand 1) M C.
Ber endvod Was Rhked Jisudiip BE 6fe pdfson nbd al ShRstant intensity U.V. light source according to the scale
0, +4, 1, 2, 3, 4. This number was then multiplied by the percent of the tumor demonstrating this
45 fluorescence, i.e. (+§) (80%) + (+1) (10%) = 50. More often than not, the A value in the table represent
averages obtained in several series of separate experiments conducted at different times.
The "C value” for each tumor is the "A value™ for that tumor divided by the average diameter of the
tumor, in cm.
A time study of 12-72 hours was also conducted on some of the tumors. The procedure is the same as
s0 above, except 1 mg of the amino acid adduct was utilized. The results are also indicated in Table IV.
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25

mllimeters wwthin the group. TABLE ||

5time in hrs.

EP O 168 832 B1 Columm No. 8 is the range of depth of necrosis in

drug btwn wave-

joules/ dose drug & Inth intensit range tunor
[err] ng/ kg light nm °F€99:i/251x s.d. (n) mm10 7777 10
20 24 655 100 2.8 + 1.6 (10) 1-6 10 20 24 665
200 2.8 + 1.0 (3) 2-4 10 20 24 650 200 2.9 1.1
(5) 1.5-4.5 10 20 24, 660 100 4.6, 1.9 (7)) 2.5-8 10
20 24 66§, 02004 3.6 9l.4(6) L6115 o & < 10 20
24 665 NOOM 5.8+ 2 4Q7)N 2.5.9810 « 90 m4igm 655
200, 7.5 + 4.2 (2) 4.5-10.5 20 20 24 ,555,, 00 4.1 +
13(17) 2-6 205 o 20y 24 . 660 TO0 '+5.4 8) 2-7.5
28.4 20 24 | ~6554 @ 200 m4 (285 2. 5—11~28~4 15 24
655 200 4.0 (2) - 20 56. 8 15 24
655 200 4.5 + 0.7 (&) 4-56.18 20 24~ @ 658 ™ 200
4.51 0.7 (2) 4 5l~113v ?S g4g - 655 -'N nzoormnggemmn Speci fic
(3) 113 20 65 200  4.0%+ 1.9 (4¥ 375 13 5
48 655 200 3.8 + 1.2 (6) 2-5 169 15 24 655
200 Damage Non ecific (5 25 o e 189 200 28 % 655
200 5.0 a4 B2) %9 & =N W8h 658 o @00 & 438 + 0.8 (6)
3.5 5123tc 0 20 24 655 100 4.0 (1) 20
20 24 » GBFE o 4100w 2.7 + 1.0 (7) 1-4 20 20 4% 655
200 2.0 & 43(2;) 207 4209 22 ™ 665N M 180 4.9 + 1.0 (8)
3.5-4 30 i 2% 5 “af 655 ~ 200" 2.3 + 1.1 (8)
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28. 4 20 24 655 100 4.1 + 1.3 (4) 3-6 1/5* 28.4 20

24 655 2000 3.2 + 0.3 (3) 3-3.5 417* 30 20 24 655
100 - 44+10(4)3555568 24 655 200 3.0 -
(1) 56.8 5 48 655 E 013"3?0%1 No effect (9) 35 113
5 48 655 200 No effect (8) *No effect Control Rats: No
Tunor [err] 20 24 663 100 (10) 40 24 hr
Eval uation: 5 showed sorm ~Ner easced.,,dy,e cyp.t, age,.,| I;L t,J;le,.,sg n at point of
treatment. 20 20 V24t ™~ pes! T A N = (10) 24 hr

Eval uation: 6 showed sone increased dye upt ake in the skin at point of
treatnment. 10 20 24 665 100 (10) 14 day

Eval uation: none showed gigng, of ,,sk,L,n or t‘yngrm[e,;r.], @nq. hair had regrown
normal ly. 50 <l M Y0 M 29 O N 100

(10) 14 Evaluation: one |leg of one ani rral shovved some sign of nuscle
necrosis. Skin appeared normal and hair regrew nornmally on all animls. 55
26e EP 0168 832 Bl MPLE 30 PDT Experinments with Mce and

nono- L- Aspartyl Chlorig] [erg] o5 PDT with the nono- L- aspartyl chlorin
[err] tetrasodi um sal &{was eval vareddi ® &d her cam ral &t Gnor  nodel system
The tunor, SMI-F, was #&lranspl anted subcutaneously into the shoulder/rib
area (one side only) of DBA/2 Ha ROS D+ Ha mice. The treatnent regi ne was
st'arted when the tunors had reached a dinension of approximately 1.5 - 2 cm
long by 1 cmwide and 0.7 to 1 cmdeep, (approximately 7 to 8 days after 10

transpl ant). The~ dryg was adm ni stered through intraperitoneal injection at
a concentrationrof 4 ng/ M. Specific paraneters and results are listed in
the follow ng tabgpe| The eval uati on was done 24 hours after |ight treatnent
usl’ngthe vital &Tailn Evans Blue in a procedure sinilar to that which was
used for eval ua@ Bglitunor necrosis in the Buffalo rats, the only difference
being the intra oneal’"lnjectlon of the dye g adoseh
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of 5 ng per nouse. The headi ngs of each columm are the sane as the rat
system JouleS/[err] Drug Dose Tinme in H's btwn Wavel ength nmintensity

[err] (mM) s.d. (n) D (mm d. / k drug & |ight [err]
40 40 24 EP 0168 83%%!3 100 6.6[err] 2.0 7
10.3 3. - 20 No indication of necrosis of normal tissue (nuscle or skin)

was observed. Simlar results are obtai ned when the conpounds in Exanpl es
1-22 are admnistered to a s W l@ardYePletd eat @gdees e 85m BXAMPLE 31 PDT
Experiments with Rats afl nohot IFd utamyl" A ¥rrh{efrf 0~ Buffalo rats
with Morris Hepatoma 7777 transpl anted subcutaneously on the outside of
each hind |l eg were subjected to photodynam c therapy, using nmono-L-glutanyl
chl drin es tetrasodi um sal tma® theydihug. Jhe axped n:em;.aJ., py ocedure was the
sane as is enployed for @esti My Bf“tHe mShd? LT aSp&t tINcH Jrin [err].
Specific paranmeters and results are listed In the table below No visible
damage - as assessed by the Evans Blue nethod - to the overlying skin or
norygal nuscle 35 tissueggurroundi ng the tunor was observed, although the
1.5 cmdianeter area of g|i gbt J rLat NENE aves |l dppedy ryvk td ssue I n several
cases. Colum No. 1 is &fhe Toral I gNtNdoseN Wnfnirstered™in terns of Joul es
per square centineter. lum No. 2 I's the dose of chlorin admnistered in
terms of ng of drug per kilogram of rat body weight. Colum No. 3 is the
tims | apse between administration of drug and treatnment with | aser |ight.
Colum No. 4 is the wavelength of treatnent |ight in nanonmeters. Col um No.
5.is the Intensigy the treatnent light in mlliwatts, per square
centimeter. In QB No. 6, X is the nean depth of necrosis In mllinmeters
of the tunor tisg®,|1.e., the distance fromthe necrotic top of the tunor
nex® to the skirgte® jthe necrotic edge of the tunor nost distant fromthe
skin. s.d. is th#@K&stlandard deyi ation X, (n) is the nunmber of tunors or

| egs invol ved #§ experi et ., i3 £he npan dianeter of tunor necrosis
with the fol lo§HRE & d. thegsiarpayd;dBvigatqp for D. 45 Joules/[err] Drug
Dosg. Time in HES? bt

Vavel Gngt i ign &1 Bt ghsd (3 [ent 5 (g s. d. (n) D (mm)
s.d my/kg  SEEEE light® 9 & &g & RlRrolicq n 4 20 20
24 BENl 8 20 ® 8.4 PP G7P G @ 238 Qnilar results
are obtai ned WienuGgnpolindss 1,272 f 2he py epelli fo %)l Bs8are adni ni stered
to simlarly pgalBeflt edStats. 6% 57 & (ER Q68 @32 Bl . . 3
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EXAMPLE 32 PDT EXPERI MENTS W TH M CE AND MONO- L- ASPARTYL CHLORIN [err] 5
The SMI-F tunor in DBA/2 Ha ROS D + Ha nouse system was used to eval uate
t he, phot odynam ¢ effect of mono-L-glutanyl chlorin [err] tetrasodiumsalt.
The protocol is the sane as ER® Mg&?%nt involving nono - L - aspartyl
chlorin [err] and the colum headings are the sane as those used in this
systemand the rat system 10 JouleS/[err] Drug Dose Tine in Hrs btwn

Wavel ength nm Intensity [err] (m) s.dg* Ln) D (m) s.d. no/kg drug &
| i ght [err] 40 ol40m 24 665
100 7.9 [err] 2.9 8 13.9 3.5 * A ninth nouse showed no response

and was not included in the above statistical analysis. This is because of
t Be possibility that drug was injected i,htQ the gut instead of the
peritoneum EXAMPLE 33 Human cells @@Hele, wtrain D98/ AH2) were incubated in
25 cnR plastic culture flasks for 24 h to permt attachment. They were then
rinsed, Incubated for 10 minute periods In Ham s F-12 medi um cont ai ni ng

poy phyrins, rinsed again in Hams F-12 medi um w thout porphyrins for 5
mnutes, then illumnated for vario pgrigds, and cultured at 37 Cin
conplete mediumfor 24 h. Cell coun wer e~t hen made using a 26 phase
contrast mcroscope of the fraction®yf the surviving cells. The broad band
i ncandescent |ight source used was 5'justed to give an Incident |ight
ingensity of 5 x 105 erg [err] . A positioning device permtted
illumnating each of five areas of a flask for different tinmes; one area

was not illumnated and served ag a dark control. This gave a four |ight
dose survival curve froma sifg g flask; the technique is thus suitable for
the rapid and econom cal scrééging of | arge nunbers of potenti al
phot osensiti zi ng agents. The 88 rlesults of this experiment are shown in
Table 111. 35 40 45 50 55 ZSBE‘qP 0168 832 B1 5 [err] C 20 [err] [err]
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[err] 55 29 EP O 168 832 Bl TABLE 1] CON' T HeLo CELL STUDI ES 5

[er] Cent or Cells Surviving 24 hrs. after [l1lum nation. Sensitizer

Period of Illumnation (mn.) 35 0.75 1.5 3.0 5.0
Di aspartyl mesoporphyrin IX 105"‘”?5032 B1 100 98 5

0 10 Aspartyl pyropheophorbide a 100 100 0 0

0 0 Aspartyl pyropheophorbide a (sane solution as above, kept in
refrigerator) 1000 v #00 n o o0« o & ® 0 0 15

=]
Two tenths ml of 4%10-[®r1]~s®l ati or (or“s‘ﬂsperrSF'bn)“ Gf t he -
sensitizer were mxed wwth 1.8 ml of Hams nedium for the experinents -
thussthe cells were treated wth 4x10[err] of sensitizer. The cells were
i ncubated for 10 minEges K rRtReIpheseRce HIRsFNSI & &r & then washed for 5
mnutes in Ham's without sensitizer and then illumnated in Ham's for the
time indicated. 25 EXAMPLE 34 SCREENI NG OF PORPHYRI N FLUORESCENCE AS A
FUNCTI ON OF MOLECULAR; STRUCTURE 30 Two transpl antable tunor lines in
Buf fral o rats were usgfl, Mpraii& Eepat o9 (4 id aned bpre i &Hg)atoma 5123t c.
The tunors were trdAgl at €d Tn¥r Tnusul & 1') Bn't e F e the thigh of
the rats. After 10-12" days, when the tunors reached the appropriate size, 2
ng (0.5 m) of an amno acid porphyrin adduct solution were introduced
Intraperitoneally_intp the rats. The anino acid por phyrin adduct sol ution
was 'pr epar ed as_ B follows: 4 of the amino acid porphyrin was dissol ved

[
in 0.1 M NaOH aRfidadBbst &i & dopRySi ol Sgi CalapRi &i Ehd B HE . The rats were
kitled 24 hours~ gt“? 4 het idij @chi en. dhe 4 DA wase ld sected in situ. The
por phyrin <O K
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fl uorescence was determ ned under, a constant intensity UV |ight source.
Tables 1V, V, VI and VII list the porphyrin derivatives tested. The
conpounds are grouped al phabeti- 40 cally. Follow ng the nanme of the
porphyrin is a nunber that i n§POAt888REBI { ot al number of tunors exani ned.
The next colum of figures (A) is a nunber calculated as follows: the
porphyrin fluorescence within the tunor was ranked visually by one person
under a constant intensity U V. Ilght source accordl ng to the scale O,
+lerr], 1, 2, 3, 4. This numsbber was ghen -l O pl iced ‘by the percent of the
t unor dermnstratlng this 45 fluorescence, i.e. (+ [err]) (80% + (+1) (10%
= 30. More often than not, the A value In the table represent averages
obtained in several series sepanafe cexper nts conducted at different
times. The "C value" for eag{1 turm$ Fg tﬁ:g " ﬂrr\'ia?ue for that tunor divided
by the average dianeter of the tunmor, in cm A tinme study of 12-72 hours
was al so conducted on sone the tunors. The procedure is the sane as 50
abeve, except 1 ng of the a% no @c;,d addyct g/a ytilized. The results are
al'so indicated In Table | w6 30 + YER (o 166 830 BI [err] 5 [err] .

[err] [err] 15 [err] [errpi20 [err] [err] [err] 26 [err] [err] 30 35
[err] [err]

16

™~
hga‘; N~ M+ O o ®
'l:n kéc:\euzheo ~ n
Ogo - N 4 < N -1 -~
§>h_v
O
0 14
B
£
oH 9
—‘:n: g N Yo Ve w0 T
[« Q7] - N o~
O e O
. Syl SE
- O
>
: P g
I.I'.l (o} 4
ﬁz -t —-
[ R ko) SH
30 2 $40 0
« 35 .05 EE ik
g uu-—cuun.a- o A
H H > N w0 [
a E g 8 P &8 & ON o N
2 AN & o0 g F
o) 0N e A n ~ P
52‘ dﬂ%ddp’i-—l .-2-4
~ o~ 8 ~  ~ Q8 (=
* Bl 33 °3a%3 S5
) oA aan-A0 HO
- o
40
% o
5
-
ol o
H 0 8 A
.:' 0ﬂ§ >
&moggn H
45 Q aaflk e
UOHH-S. ol
Ow ©w O O e
H - - £ £ 0 Al
= >0 a0 &8 Y -
(o] & 4 M O 0O O [V
8 oJg22:2i
’ 5 reEiikg &
g &4 @ O K 4 O 7
2 £.=.=>¢>1.= [ ]
[NV - T x

55

36



50 55 31

[err]

[err]

0 40 45

0 O

)
o
—
Lo
@ o1 zt (74 vE°T £1 1Amw3nth (1) ouow % uyzorud
S " 9z 9z 01°1 1 143aedse (7) ouow % uraorwd
@ 3 0z 6€ Lzt 8 TA3zedse (71°Q) v sprqIoydosydoid
% 4 £ 9 L0°¢ 8T 1£33edse (7) ¢ sprqroydosydoaig
—
- 12 12 S€ Sh 1 8 tA3xedse (1‘q) TP X1 urxiydxodojoxg
0 0z 1 or L1 0z tA3aedse (1) TP XI UTIOTYSOB3N
w 2zt 02 6€ 9°1 6T 1£3aedse (g) TP XI UTIOTYDOSOH
9 ) 81 L9°1 8 TA3xedse (7‘@) TP XI UTIOTYSOSaNW
N € y € 81°1 (Y4 TA3zedse (1’G) TP XI UTIOTYSO08dNW
_“m ] L Le TS°1 (44 TA3aedse (1'G) TP XI UTIOTYD0SaH
- LON
o re 8y 56 ™1 9 z9388 [Aueost
—— -ouow TA3xedse (T’q) ouow XI UTIOTYDOSINW
—ro T €t $9 128 ) thazedse (7'q) ouow XI upIoTYd08IW
SR 91 14 6€ N 8 TAraedse (1°Q) TP x1 uyzAydrodosan
—Q 8 6 " "t 0z TA3xedse (1'Q) TP X1 uyxiydzodosen
t N 4 91 14 et 91 tA3zedse (a) P X1 uyziydiodosan
o™ 34 ST 1/ 28 ¢ 0z TA33edse (1) TP X1 uyziydzodossy
= 0z - 6t e 86°T 01 1A3zedse (T) TP XI uyxAydzodosey
o ~ = _(mo)
o d v [ g ¥ SUONDT SUORDL . dATIVATHAG : NI¥ARdUOd
— s d0 d0
0 — WVIAQ DAY ¢
.
M0 ow OLEZTIS VWOLVJEH SINUOW :aNIT HOWNL
o IIA FTEVL
™M —— .
0 —
0 O O
6 | S S
1 .
o TR ° R e R 8 8 8 ? g 8
o H Lo ‘ ¢
E [1

37

56



[err] [err] [err] 30 z 35 40 [err] 45 ﬁrﬁ
CYNERS R SR en il ||| 1] 1]

Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of the structure

]
z-N-C - X

wherein Z is the aminodicarboxylic acid residue less the amino group and X is the tetrapyrrole residue
15 less the carboxy group and "n" is an integer from 1 to 4 inclusive, and salts thereof with the proviso
that said compound Is not mesoporphyrin-bis-L-glutamic acid.
2. The compound according to Claim 1 wherein the amino acid is an alpha aminodicarboxylic acid.

.0 3. The compound according to Claim 1 wherein the tetrapyrrole has the formula:

25

g
B

3
. = R,
l WA HR —F— Rg
30

| N
R
Rq

U 7 \—
Rg
35 R9

- or the corresponding di- or tetrahydrotetrapyrroles wherein

40 R, is methyl;
g -H
4 ~CHq
or
50

o
a0
b F-
w

56
R: is H, vinyl, ethyl,

38



x [err] 50 [err] 55 35 EP O 168 832 B1 5 [err] 10 [err] 15 [err] 25 30
[err] [err] 40 [err] 55 36 EP O 168 832 Bl [err] 10 25 30 [err] [err] 35

a0 el L] (o] g [

acetyl,
..H .
10 "eth)'l ’

15 |

CH2CH2COzH, or =CHCHO;
. 2 Rs is methyl

or
Ry is H, vinyl, ethyl,

CHzCHzCOzH, =CHCHO; or

-3
45
g-ethyl H

Rs is methyl;
60 Re is H, CH:CH,COzH, CH2CH2CO2R or CO2H;
Ry is CH2CH2CO2H, CH2CH.CO2R, or
-CE 2 CH 2CO ZH
65 -H;
Rs is methyl or



55 37 111121112121212121212121211212121111 EP O 168 832 B1 Clains Clains for
the following Contracting States: BE, CH DE, FR GB, IT, LI, LU NL, SE 1.
A conpound of the structure 5 10

[err] wherein Z is the ani nodER& 158,852 & aC|d residue | ess the anino group

and X is the tetrapyrrol e residue 15 oup and "n" is

an integer from1l1l to 4 inclusive, and sal ts m@&ni“ tt]m provi SO that

sai d conpound |Is not nesoporphyrin- e conpound

according to Caim1 wherein the ang;_ |d is an al pha anlnodlcarboxyllc
acid. 20 3. The conpound according{t™@ Claim 1 wherein the tetrapyrrole has

thg formula: 25 30 [err] or the corresponding di- or

t et r ahydr ai,@d 1,ag00H, eHEOOM G nfinil; 40 [err] is nethyl; [er]r 50 55

[ err]i spdovidedi thet lwherERN YL, Re3Bs, Ry aldPRO rep@BenBivd sistifuents dr are divalenfantl ajtechéd 5

acet yl , tolthe seme[carbén, the respective pyrrole ring to which attached is a dihydropyrrole;
R is loner alkyl or benzyl,

10 Rs and Rs, taken together are
..(I:=o
-CH
15 2
or
) "Cl=°
-CHCO 2CH 3

with the proviso that at least one of Ry - Ry includes a free carboxyl group; and salts thereof.
25
4. The compound according to Claim 1 wherein the tetrapyrrole has the formula:

R R
30 IT____T 2
e
R R
% 8 : /—:/ 3
‘ H =N
R N 4
T4 ! ! /' \\—
Rg
“ RG RS
or the corresponding di- or tetrahydrotetrapyrroles wherein Ry to Rs have the meaning as defined in
Claim 3.
50

5. The compound according to Claim 4 wherein the tetrapyrrole is a porphyrin, a chlorin or a bacterioch-
lorin.

6. The compound according to Claim 4 wherein the amino acid is an alpha aminodicarboxylic acid,
55 aspartic acid or glutamic acid.

7. The compound according to Claim 1 wherein the porphyrin amino acid adduct is selected from the
group monoaspartyl transmesochlorin X, diaspartyl transmesochlorin IX, monoglutamyl transmesoch-

40



20 [err] is nmethyl or 30 [err] is H vin 35 [err]

[err] 45 [err] is nethyl; 50 [er]r [err]Euﬂ E}“ or

EP 0- 168 832 Bl [err] 5 [err]or neth provi de

represent two substituents or §¥%ﬂ and attached 10 the same carbon,

the respective pyrrole ring to mhlch attached is a di hydropyrrole; Ris

| oner aIHglIQr benzyl 10 [err], taken together are 15 or [err] with
the provig s I and
S '%&% st:t.t?&m*st'ﬁ“ Sy e
tetrapyr I‘ Gasb rphynn X,

6 ors the dH%BJr@ﬁd?& tpﬂﬁm mdﬂBas ﬁ@é?é(id&tﬁ&iﬁw 8idspaiy? beRerdaRhRinIx [ err] have
the neani Moﬁ%ar@ﬁtﬁduﬁﬁﬂorbﬁyﬂﬂ)ﬁhﬁh jutamYibacterioischlorin 84, diglutamy! deuteroporphyrin IX,
mono- or diaspartyl photoprotoporphyrin IX,
mono- or diglutamyl photoprotoporphyrin IX,
mono-, di-, tri- or tetraglutamyl coporphyrin i,
10 mono- or diaspartyl hematoporphyrin IX,
mono- or diglutamyl hematoporphyrin X,
mono- or diglutamyi chiorin es, mono- or diglutamyl mesochlorin €4, mono- or diaspartyl chiorin i and
monoglutamyl deuteroporphyrin IX.

15 8. A process for preparing a compound according to Claims 1 to 7 which comprises reacting an amino
dicarboxylic acid with a tetrapyrrole containing at least one carboxy group in a suitable solvent and
optionally converting the product to a salt thereof.

9. A therapeutic composition for detection and/or treatment of mammalian tumors which comprises a
20 compound of any of Claims 1 to 7 and a pharmaceutically acceptable carrier therefor.

10. Use of a compound as described in Claims 1 to 7 for the preparation of a therapsutic composition for
detecting and/or treatment of mammalian tumors.

25 Claims for the following Contracting State : AT

1. A process for preparing a compound of the structure

8
=0

0
i
b

z-t;!-'
H

] _
wherein Z is the aminodicarboxylic acid residue less the amino group and X is the tetrapyrrole residue
less the carboxy group and "n" is an integer from 1 to 4 inclusive, and salts thereof with the proviso
that said compound is not mesoporphyrin-bis-L-glutamic acid which comprises reacting an amino
dicarboxylic acid with a tetrapyrrole containing at least one carboxy group in a suitable solvent and

40 optionally converting the product to a salt thereof.

2. The process according to Claim 1 wherein the amino acid is an alpha aminodicarboxylic acid.

45

56
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5. The compound according to Cai.m4 wherein the tetrapyrrole is a
porphyrin, a chlorin or a bacterioch- lorin. 6. The conpound accordin
Clai'm 4 wherein the anmino acid Ls_an_al gha ani nodi car box I“Illlmlll mﬂﬂ”“'
aspartic acid or glutamc aci §F 0768 §32.8 onpound accordln
wherein the porphyrin amno acid adduct is selected from the® group

nonoagsp r I mesochlorin | X

monogf u ﬁgrﬁ%" s Sobidig A EI"P{ 8“’4'@3%3@9%‘1‘%1‘341?%1111111 EP 0 168 832B1

M S * Ior|n I X, diglutanmyl transmesochlorin I X nonoaspartyl

chlorln [err], triaspartyl ehberin [err]. ,n?:fggifz:yQIChlorin [err],

di gl utanyl protoporphyrin IfX, nopoaspartyl mesochlorig=err], nonoglutanyl
pr ot opor phyrin | X, nonoangEtyl sopor phyri ; asyartyl mesoporphyrin
I X, 5 di aspartyl pq t opORRIWT T 1IIX, non bacteriochlorln [err],
di aspartyl deuteroporphyrin I X nnnojspartyl eut eropphyrin I X,
nnnoglutanylbacteru TScRlorin [err], eut er gpor phyrin | X, nono-
orredi aspartyl phot Frotopeﬂphyran' , hono- }

photoprotoporphyr|$ I X no-, di i

10 nono- or di aspar{iyl henmat opor n | X, ynono- or® di gl ut anyl
hemat opor phyrin | X, nnr%- gb | ut anyl Ch|OHH§{4H+ﬂ,RﬁmnO- or di gl utanyl
mesochlorin [err] nono-! aspeetyt] chlorin [¢rr] ang nonogl ut anyl

defit er opor phyrin I X. 15 8. A prlocess for preparing a &onpound according
to Clains 1 to 7 which conpfises lreacting an 'd%gboxylic acid with a
tetrapyrrole containing at 'gast one carboxy group in a suitable solvent
and optionally converting the product to a salt thereof. 9. A therapeutic
conposi t of mammalian tunors which

CO%BI’I Siggﬁe”czgsépo%b%tolQPang&%Qngﬁcﬁ%?h%ﬁugl m 1 to 7 and a pharnmaceutically
accept abl e carrier therefor. 10. Use of a conpound as described in Cains 1

to 7 for the preparation of a therapeutlc conposition for detecting and/or
treatment of manmalian tunors. % js for the follow ng Contracting

ragl ut agiyl coporphyrin 111

State: AT 1. A process for prepar| conpound of the structure 30 35

wherein Z is the am nodi carboxylic 3residue | ess the am no group and X

is the tetrapyrrole residue |ess the carboxy group and "n"

from1l to 4 Inclusive, and salts thereof with the proviso
or

is an integer

30 .
i—ou
'C“s;.
35
Rz is H, vinyl, ethyl,
-CHCH,,
40 ! " 3
OH
acetyl,
45
E.H -
-ethyl,
50
H
1
-C'O,
55

CH2CH2CO:zH, or =CHCHO;
R3 is methyl!



that said conpound is not mesoporphyrin-bis-L-glutanm c acid which conprises
reacting an amno dicarboxylic acid with a tetrapyr ' at | east
one carboxy group in a suitable soI vent and 40 gi,m ﬂﬁmuﬂﬂmﬂrtl ng
the product to a salt thereof. EP 0168832 Btess according wher ei n
the amino acid is an al pha am nodi carboxylic acid. 45 50 55 41 EP O 168
832 B1 3. The process according to Caim1l wherein the tetrapyrrole has the
formula: 5 [err] 20 or the corregponding di- or

tetrahydrotetrapyrroles wherein [errDT®8 nethyl; 25 or 30 35 [err] is H,
vinyl, ethyl, 40 OH acetyl, 45 50 H crrrl [err] I's methyl 42 EP O 168

832 B1 11111111 1113.1111111111 5 or
or
10
g-cu3
~OH;
15 R4 is H, vinyl, ethyl,
-C'.'HCH3
OH,
20

CH2CH2COzH, =CHCHO; or

-H
25
g -ethyl;

Rs is methyl;
30 Rs is H, CH2CH2CO2H, CH,CH2CO2R or CO2H;

Ry is CH2CH2CO2H, CH2CH2CO2R, or

~CH 2CH 2CO 2)!

36 -H;

Re is methyl or
40

-H

45 Ry is H, COOH, CH2COOH or methyf;

provided that when Ry, Rz, Rs, R:, Ry and Rg represent two substitusents or are divalent and attached
to the same carbon, the respective pyrrole ring to which attached is a dihydropyrrole;

R is lower alkyl or benzyl;

Rs and Rs, taken together are

56
or



10 is [err] Is H vinyl, ethyl, 20 [err] 25 [err] is nethyl;
[err] [err] [err] 36 [err]is methyl or 40 45 [e mrr]
or nethyl; provided that WhenF @@and err] represent L ll;m I ‘

|

are divalent and attached to rbon, the respeckl ve pyrrnol é rfng
to which attached is a dihydropyrrole; Ris lower alkyl or benzyl; [err]
taken together are 50 55 or 43 5 wth the proviso that a | east one of
[err] includes a free carboxyl gr-gwp 4. The process according to Caim1l
wherein the tetrapyrrol e has thefeé) 15 [err] 25 or the
correspondi ng di - or tetrahydreot }fg%ﬁ gl es \/\herel n [err] have the
megning as defined in daim3. 5. The process according to Caim4 wherein
the tet HRHé prolid that a FoaBRRO B, i- My indludddlalieb BarBdxyiyrpCt €r | ochl orin. 6. The
process according to Caim4 wherein the amino acid is an al pha

am nogli TRy f606Yd dcGordifig © Clath D ¥hérbif thd Tetrapyrrole hbgth@forgllidit ami ¢ acid. 7. The
process according to Caim1 wherein the porphyrin amno acid adduct is
seloect ed fromthe group

15

R\ A3
S

NH HN
-0 ] R | Dy
R, ‘ ’ 3

J \\—

Rg
25
R Ry

or the corresponding di- or tetrahydreotetrapyrroles wherein Ry to Rs have the meaning as defined in
30 Claim 3.

5. The process according to Claim 4 wherein the tetrapyrrole is a porphyrin, a chiorin or a bacteriochlorin.

6. The process according to Claim 4 wherein the amino acid is an alpha aminodicarboxylic acid, aspartic
35 acid or giutamic acid.

7. The process according to Claim 1 wherein the porphyrin amino acid adduct is selected from the group
monoaspartyl transmesochlorin 1X, diaspartyl transmesochiorin IX, monoglutamyl transmesochlorin IX,
- diglutamyl transmesochlorin IX, monoaspartyl chiorin e, triaspartyl chlorin es, monoglutamyl chilorin s,
40 diglutamy! protoporphyrin I1X, monoaspartyl mesochiorin es, monoglutamy! protoporphyrin IX,
monoasparty] mesoporphyrin IX, diaspartyl mesoporphyrin 1X,
diaspartyl protoporphyrin IX, monoaspartylbacteriochlorin e, diaspartyl deuteroporphyrin IX,
monoasparty! deuteroporphyrin IX, monoglutamylbactsrioischlorin e, diglutamyl deuteroporphyrin IX,
mono- or diaspartyl photoprotoporphyrin 1X, -
45 mono- or diglutamyl photoprotoporphyrin IX,
mono-, di-, tri- or tetraglutamyl coporphyrin i,
mono- or diaspartyl hematoporphyrin IX,
mono- or diglutamyl hematoporphyrin X,
mono- or diglutamyl chiorin &, mono- or diglutamyl mesochlorin 4, mono- or diasparty! chiorin e and
50 monoglutamy! deuteroporphyrin IX.

8. Use of a compound prepared by a process according to Claims 1 to 7 for the preparation of a
therapeutic composition for detecting and/or treatment of mammalian tumors.

55



nonoaspartyl transnmesochlorin IX,. diaspartyl transrres rin

nonogl ut anyl transnesochlorin I X diglutanyl transrres mg " ll
nonoaspartyl chlorin [err], trias art%ﬁ chlorin [err], lorin
[err], 40 di gl ut anyl proto ‘g Bix, rmnoaspartyl rresoch orin [err]

nonogl ut arryl pr ot opor phyrin 1 X. nonoaspartyl mesoporphyrin |IX diaspartyl
mesopog di aspartyl protoporphyrin I X nonoaspartyl bacteriochlorin

[err]. %%:ﬁg Jaffan: pRaE, W, Ldeu!ine/ &por phyrin I X,
nonogl 'l,,l err ?’é&ﬁ?grg{uﬁ {“‘QTI %5? SF{HE;W deut er og%r phyrin I X, nono-
or di %p%%mhu,ﬁrag,tgghg,t opor phyrr n I'X, 45 mono- or diglutanyl

photgopr ot opor phyrin I'X, nono-, di-, tri- or tetraglutanyl coporphyrin III,

nono- or diaspartyl henmat oporphyrl n I X, nmono- or diglutanyl henatoporphyrin
| X, nono- or diglutanyl chlorin,[err] mogR- or di gl utanmyl mesochlorin [err]
nmono- or diaspartyl chlorin [e ] and 50y nmonogl ut anyl deut er opor phyrin
| X. 8.Use of a conpound prepar czby u Br Gc ss dccording to Clainms 1 to 7
for«d he preparation of a therapsutic} HCOP tion for detecting and/or
treatment of manmalian tunors. 55 44 11111111111111111111111111 EP O 168

832 B1 * M S PatentansprUche
Pat ent anspr Uche | Ur fol gende Vertragsstaaten BE CH DE_FR @B, IT, L,
LU, NL, SE verin\edesiAmingdlisereRapiusysst, mintis d's Istyang ¢ der Tetrapyrroirest minus

Tet r apyr Varepssetzung; dap diepesVerbindupg ’g""&ﬂP‘?ﬁ’B ei ne Ganzzahl
1b | daB
di e %éfvsrb&épﬁs ot AR b R rRP PR o U Amlaunt il UORRAGHREon- 02

Ver bi ndurfg"§&MmB Anspruch 1, dadur ch gekennzel chnet, daB die Am nosaure

20 AT . . . B A h 1, .
oL S8 ORI NP @ s gy el 56 PG geaE Anspruch 1, wor

| woFin Hleg@arboxyarynge it ARt o sqing Gangzahl yep ng ﬂ%gﬁrﬁ ﬁb%%ﬂga" Palte: 4iE 9" der

25

% l NH HN %—- Rg
Rg
[ T 2
35 /

40 hat, oder die entsprechenden Di- oder Tetrahydrotetrapyrrole, worin
Ri Methyl;

-H
oder
-OH
-CH3

56

ist;
R2 H, Vinyl, Ethyl,

45



ar8 -
ent sprechenden Dl
- CH3 oder

- -ode'r Tetr aﬁ?&r‘&?@?? §|5yr r ol
60 -OH -CH3 66 ist;

R2 H Vinyl, Et

11111 EP 0168 832 Bl

Acetyl, 10

15 [err] 26 oder [e

5
Acetyl,

10

15

-CHCH3,
rr] 30 ist,

-H
-EChYJ. ']

{

-C=Q,

CH2CH2CO2H oder =CHCHO ist;

0 Ras Methyl
~H
-CH3
25
oder
{ -CHj
-OH
30
ist,
R¢ H, Vinyl, Ethyl,
36
~CHCH3,
I
- OH,
P CH,CH,COH, =CHCHO; oder
~H
-Ethyl

45
ist;
Rs Methyl ist;

Rg H, CH2CH>CO2H, CH2CH>CO2R oder CO2H ist;
R; CH2CH2CO:zH, CH2CH2CO0:2R oder

50

ist;
Rs Methyl oder

=CHoCHoCO2H
-H

{

46

[err]l H Vinyl,
OH

R o 40 |III|IIH||I|| Lalth )

e, worin*R ¢Methyt; $H*%

hyl, 45 11111 11111 11111
* C L Ms * [err] OH
- Et hyl
Et hyl, 35 -CHCH3 OH,

H



40
55

[err], CHCHO odor 45 ist; [err] Methyl ist; [err] [err] 50 [err]

ist; [err] Methyl odor 46 { CH3 5 | st und Rg H

CH2COOH oder Met hyl ist; voraus esetzt daB wenn R,
zwei Substituenten darstellen %%?tlg und an das ll “Il\ ‘I

Kohl enst of f at om gebunden si nd, der jeweilige Pyrrolri ng,

gebunden ist, ein D hydropyrrol ist; 10 R N ederal kyl oder Benzyl

ist; R6 und Rs zusammengenomren - C oJl- €3 odor 20

- CSO |

G uppe von RI bis Fs eine frele Carboxyl gruppe einschilegt; und deren

Sal zg. 4.istMRd bi ndung gemAB Anspruch 1, worin das Tetrapyrrol

R2 35 40 N<ggélHASOdH, GH,COOH oder Methy! ist;

10

15

25

30

86

vorausgesetzt, daB wenn Ry, Rz, Rs, Ry, Ry und Rg zwei Substituenten darstellen oder zweiwertig
und an dasselbe Kohlenstoffatom gebunden sind, der jewsilige Pyrroiring, an weichen es gebunden ist,
ein Dihydropyrrol ist;

R Niederalkyl oder Benzyl ist;

R und Ry zusammengenommen

~C=0
|
-CH2
oder
-C=0
I
-CHCO2CH3
sind,

unter der Voraussetzung, da8 mindestens eine Gruppe von R; bis Rs eine freie Carboxylgruppe
einschlieBt; und deren Salze.

Verbindung gem#B Anspruch 1, worin das Tetrapyrrol die Formel:

R /R
e J\\u/—‘
8 3
I NH NN
R l N ’ 4
7
/ A )
Ry
Re Rg

hat, oder die entsprechenden Di- oder Tetrahydrotetrapyrrole, worin Ry bis Rs die in Anspruch 3
definierten Bedeutungen haben.

Verbindung gemé&B Anspruch 4, worin das Tetrapyrrol ein Porphyrin, ein Chlorin oder ein Bacteriochlo-
rin jst.

Verbindung gem#B Anspruch 4, worin die Aminosiure eine a-Aminodicarbonsiure, Asparaginsfure
oder Glutaminsdure ist.

47

di e Fornel:

- CHCO2CH3 25 sl nd, unter THVor ausset zung, daB mi ndestens ei ne

30



50 hat, oder die entsprechenden DT- oder Tetrahydrotetrapyrrole. worin R
bls Rg die In Anspruch 3 definierten Bedeutungen haber&“ﬂ“l”ﬂﬂlmmmmﬂrm B
Anspfuch 4, worin das Tetrapyrrol ein Porphyrin, ein

Bact er | ochl o- 55 rin 1st.EBO8EAIRRlung gem | B Anspriucli 4% wbrith die
Am nosaur e ei ne - Am nodi car bonsaure, Asparaginslure oder d ut am nsiure Tst.

47 BT 59@31&%3 m§a‘ Anspruc ﬂn Porphyrin- Ammos&re-l\#ﬁll‘ s%wﬁhl?‘ |sz qgﬁet{ep' ndung
gemE A Dy s . bi f!‘»g\mﬁ@ i oot pradiitingibeol St _aus
der \{,@n I\/bnoaspart transrreso aspar ransrresoch orin
I X, ang |um,§m,{spng§b@ﬁgpﬁ,ag-Md;,ggsggdygm&,%es Di gl ut anyHr ansrresochl orin I X
I\/bgoaqutﬁgsygrgmﬂgfnlep m&,oghﬁamy.ch.onﬂ'&l aspartyl chlorin 86, Mnogl utanyl chlorin
6, Di gl pighinyipfobsrpRkiR XY Morbaspsirtyitbsaesinay,t Y| mesochl orin e6,

Monog!l umMahaglufaimgipporpiyin X) MoncasgdRylaasspaptysin Ixesopor phyrin |1X

Di aspar Digsparg@gsop@phytin IX, biXspafiimaem@rphytinpx,0t opor phyrin [ X

Monoas p Mobogsdaaylbeeteticobiotiros: | Diaspdrtyldeutaspaptysin Xeut er opor phyrin | X, 10

Morroas p Motopsmiayldestomparpiniiy X, Mohogjutaiviylbadgria¢héony bloact er i ochl ori n e4,

Di gl ut aRiglutheydevtasprompiripriX.iMand¢ odiybno- oder Di aspartyl phot opr ot opor phyrln | X
Mono- oBiesrattyipfiotepraieperpiivin BpMoncopdsr phyrin 1 X, Mono-, D -, Tr- odor

Tet r agl Bigh Rmm&w% Mpnq-, Diniisrpderoder  Di aspart&ham&to orphyrin I X
Mono- odigfeg E]"QY' fygD 1 Hono- “?Fa‘?'b"ﬁﬁfyﬁ‘ﬁthWHhWWn iglutamylhé-

Di §I ut afFIeeREEN B Moo edsho- o | mesochl orn_e4. NMono-
Di aspar %| S'i' H #oMeRer ﬁgh&ﬂ"ﬁﬂ"ﬂf?&ﬁ%@ﬁ%f’bdﬂ?“ﬁhﬁﬁrrP'T’R““VQ"b%P‘f éﬁ’f’r en zur
Herst el MITRgUiMyEpuaiRRemRh g gemAB der AnsprUche 1 bis 7, unfassend die

Um;etéuo&fagrgn ZUy rsl;l (ﬁun Aémer Qefl)lﬁ(ﬁlr bo uJe nS| tUc rlglgy Tet A a% m egu
A Bl fi si Hhobrls %@%L,g,g% i mﬁ% ttel

I &'ﬁ&n eE Q
Therapeut | sc usammnget zungs zur t3<t I on und%lﬁ 3 ehandl ung von

Sugetg, eimaruase&ua&e ZubdHrAshsetRg Sur etbRtio Rdbdar BEHanding Gen B&Y, RErbiC iftad- DI S 7
und el Nedid BIAG VErBIRAUAD bin6d do? HhspRIShedRHls 7 LrCiien Phdhlizeutidéh 2Lidssigdh TARRBICHARE €i ner
Vesgsbi ndung gemA8 den AnsprUchen 1 bis 7 zur Horstellung el ner

t her a00 uérivarainyeinbr Vamineuhg GjemBm dernz AspriieHes Mt HiON zutNHbisteiany dhnh BetbeubstheroN
Sauget | 2usammerseaungait Bratdkionapd/bdee Behahdliing fvar Sinpetierumdesnt r agsst aat : AT

Patentanspriiche flir folgenden Vertragsstaat : AT
30
1. Verfahren zur Herstellung einer Verbindung der Struktur

40 worin Z der Aminodicarbonsliurerest minus die Aminogruppe und X der Tetrapyrroirest minus die
Carboxygruppe ist und "n" eine Ganzzahl von 1 bis inklusive 4 ist, und deren Salzen, unter der
Voraussetzung, daB die Verbindung nicht Mesophorphyrin-bis-L-glutaminsiiure ist, umfassend die
Umsetzung einer Aminodicarbonsiure mit einem Tetrapyrrol, das mindestens sine Carboxygruppe
enthilt, in einem geeigneten L&sungsmittel und wahlwelse Umwandeln des Produkts in eines seiner

45 Salze.

2. Verfahren gemidB Anspruch 1, worin die Aminos8ure eine a-Aminodicarbons&ure ist.

50



30 1. Verfahren zur Herstellung el ner Verbindung der Struktur 35 ss.
(Z-N-G 40 worin Z der Am nodi car bonsaurerest m nus di e Am nogruppe
und X der Tetrapyrrolrest mnus_die Carboxygruppe ist un hi
von 1 bis inklusive 4 ist, und P3P 8ABLL" unter der v ‘wm mmmﬂm
di e Ver bi ndung ni cht I\/Esophor phyrin-bis-L- gI utam nsiure i3t, cum’=as'§erfd
Urset zyn r ST ol €t rapyrrol, das mndestens

ei ne Cg'r %’5’)%%% eﬁm R'?s?h’&? %Pﬁ glﬁ‘é@%‘ég?gn en Losungsm ttel und wahl wel se
Umwandel n des Produkts in el nes selner 45 Sal ze. 2. Verfahren gemAS
Anspruch 1, worin die Am nosiure eine a-Am nodigarbonsiure ist. sO 55 48

3 Veyfahren gemAB Anspruch 1, jwortn| das Tetrap Bgrmel R2 t ~~~~~~~~
2 P 33 10 4 'qB(bH|yI; thl 25

RA Mthyl -H 30 -CH3, 36 ISt; NO vinyl, Eth
; - CHCH3, Acetyl, 45

—— 4
° I NH HN Rg
P R 6
N

| /7 \— 7
15 RB
— ;—— Rq

. 20 hat, oder die entsprechenden Di- oder Tetrahydrotetrapyrrole, worin

Ri Methyl;

-H
25 -CHy

oder
30
~OH
-CHy
a5
) ist;
Rz H, Vinyl, Ethyl,
© -CI!HCH3 '
OH
Acetyl,
45
{ -H
-Ethyl,
50
H
|
=-C=0,

55
CH2CH.CO2H oder = CHCHO ist;
Ra Methyl



50 55 CH2 OH2 02 H odor =CHCHO Ist; R3 Methyl 49  -H {-CH3 5 oder
~CH3 -~-OH 10 ist, R4 H, Vinyl, Ethyl, 15

_CHCH3 | OH, CH2CH2CORH, = CHCHO odor 40 f H t-Ethyl 2 m yI
Ist: R6 H CH2CH2CORH, CH2CHERPHEBERR BhopH 1st: R7 CHZ
oder 30 -CH2CH2CO2H iut; t -H 36 Rs thhyl oder {* L H"0"i st

und R9 H, COCH, CHZCCCH oder Methyl !st; vorausgesetzt, daB wenn R, R2,
R3, R4, R7 und Rs zwei Substituentefir-Blarstell en oder zwelwertig und an
dassel be Kohl enst of f at om gebunden strféH3 der jeweilige Pyrrolring, an

wel chen es gebunden i st,

5 oder

{ -CH3
-OH
10
ist,
Rs H, Vinyl, Ethyl,
15 -C':HCH3
OH,

CHz2CH,CO2H, =CHCHO; oder
<0

-H
-Ethyl

25 ist;
Rs Methyl ist;
Rs H, CH2CH2CO2H, CH2CH2CO2R oder COzH ist;
Ry CH2CH2CO2H, CH2CH2CO2R oder
30
—CH:CHzCOzH ist;
-H
35 Rs Methyl oder
{ ~CH3y
-H
“«
ist und

Rs H, COOH, CH>COOH oder Methyl ist;
vorausgesetzt, da8 wenn Ri, Rz, Rs, R:, Ry und Rs zwei Substituenten darstellen oder zweiwertig
und an dasselbe Kohlenstoffatom gebunden sind, der jewsilige Pyrrolring, an weichen es gebunden ist,
45 ein Dihydropyrrol ist;
R Niederalky! oder Benzy! ist;
Rs und Rs zusammengenommen

-C=0

~CHy

oder
65



46 ei n nDhydropyrrol !st; R Niederal kyl oder Benzyl ist; RA und Rs

zusamrengenonmen -C-0 60 . I
2 Toan 60 501 -Crocear g e ancer cer vorauss RN

10 4. Verfahren gemaB Anspruch 1, worin das Tetrapyrrol die Formel R 2 151~
20 RH HIll 26 RgR7 6

5 30 hat, oder die entsprechenden DBi€=Ooder Tetrahydrotetrapyrrole, worin Rl
bis Rg di e Bedeutungen gemai B Anspruch 3 haben. 6. Verfahren gemaB Anspruch
4, worin das Tetrapyrrol ein PorphytH892@3n Chl orin oder ein

Bactseri ochlorin 35 I St. 6. Verfahren gemaB Anspruch 4, worin die

Am nosl ur@g,ei ne a- Am nodi car bonsaure, Asparagi nsaure oder @ utam nsdure
I'st. 40 7.un\éeldbraVorsusse@antn Bas Nnmpestond) eie Gruppé ondRSbis Re eine frele Carboxylgruppe

Por phyr | indeniigBosaur e- Addukt ausgewi hit |st aus der G uppe aus

Monoaspartyl transnmesochlorin I X, Diaspartyltransnesochlorin I X

Monag| 4t &enfahten gaméfcArsprinth 1 wbid dapitgitapyrehgie Fermplsmesochl orin | X,

Monoaspartyl chlorin er, Triaspartylchlorin es, Mnoglutanylchlorin ec.

Di gl ut anyl prot opor phyrin | X,- Monogspartyl a%chl orin eé6,

Monogl ut anyl pr ot opor phyrin I X Mond yl*mesopor phyrin | X

Di aspartyl mesoporphyrin | X, Diaspartyl projoporphyrin I X,

Mondfaspartyl bacterio- 45 chl.acinte% artyi deut eropor phyrin I X
Monoaspar tyi deut er opor phyrin I X, | Mono§lg anyT Hact eri ochl o-
— R8 3
20 | NH BN
R N 4
1|
/4 ——
26 Rg
‘Rg Rg

30
hat, oder die entsprechenden Di- oder Tetrahydrotetrapyrrole, worin Ry bis Ry die Bedeutungen gem#8
Anspruch 3 haben.

6. Verfahren gem4B Anspruch 4, worin das Tetrapyrrol ein Porphyrin, ein Chlorin oder ein Bacteriochlorin
35 ist.

6. Verfahren gemi8 Anspruch 4, worin die Aminosiure eine a-Aminodicarbonsure, Asparaginsiure oder
Glutaminsiure ist.

40 7. Verfahren gem4B Anspruch 1, worin das Porphyrin-Aminosture-Addukt ausgew#hit ist aus der Gruppe
aus Monoaspartyltransmesochlorin 1X, Diaspartyltransmesochlorin IX, Monoglutamyltransmesochiin IX,
Diglutamyltransmesochiorin [X, Monoaspartylchlorin es, Triaspartyichlorin es, Monoglutamyichlorin es,
Digtutamylprotoporphyrin IX, Monoaspartylmesochlorin eg, Monoglutamylprotoporphyrin IX, Monoaspar-
tylmesoporphyrin IX, Diaspartylmesoporphyrin IX, Diaspartylprotoporphyrin IX, Monoaspartylbacterio-

45 chlorin &4, Diaspartyldeuteroporphyrin 1X, Monoaspartyldeuteroporphyrin X, Monoglutamylbacteriochlo-
rin o4, Diglutamyldeuteroporphyrin IX, Mono- oder Diaspartylphotoprotoporphyrin IX, Mono- oder
Diglutamyliphotoprotoporphyrin IX, Mono-, Di-, Tri- oder Tetraglutamylkoproporphyrin i, Mono- oder
Diaspartylhdmatoporphyrin IX, Mono- oder Diglutamylh#matoporphyrin 1X, Mono- oder Diglutamylichlo-
rin e+, Mono- oder Diglutamyimesochlorin e+, Mono- oder Diaspartyichiorin e« und Monoglutamylideute-

60 roporphyrin IX.

8. Verwendung einer Verbindung, hergestslit durch ein Verfahren gem#B den Ansprlichen 1 bis 7, zur
Herstellung einer therapeutischen Zusammensetzung zur Detektion und/oder Behandiung von S&uge-
tiertumoren.

56
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rin es, Diglutanyl deuteroporphyrin I X Mono- odsr

Di aspartylphotoprotoporphyrln | X, Mono- odor Diglutanylp
| X, Mono-, Di-, Trl- oder Tet r%&nut aq%l kopr opor phyrin 1l nm“wmﬂmﬂm H“‘
Di aspartylhlnatoporphyrln I X, Di gl ut amyl hfi mat epo¥ phyri*n FX, *
Mono- oder Diglutanylchlo- rin e4, Mno- oder D glutanyl mesochlorin e4,
Mono- g delcddorePar tyl chlorin 94 und Mnogl ut anyl deute- so r opor phyrin

| X Sraviiichnt féle S its YEhAUCRA Vnvahi': 9 e bhi{oel 4BCH, ] b, NeTdeanr en gemnB
den Ansprac , zur Herstellung einer t érapeuti sché
Zusanneaﬁﬁ(ﬁyggmﬁgﬁmDetektlon und/ oder Behandl ung von Sl uge- tiertunDren
55451 O 168 83261 ryLi Lyt BiBIY
Revendl cat | ons Revendl catlons pour |ea Etats contractants sul vants: FR, BE,
CH DE, GB, IT, U LU N., SBE1. Conmpase\de structure 6 10
\Y 1, J~n dans I-Aquel | e Z jgst\l e reste acide

am nodi car boxyl i que mains | ¢ ggoupe -anf nojet=Xest le resto 16
t ~tor apyrrole nmoins | e group caerky et "m est un nonbre entier de 1 & 4
inclus, et les sels de celul , "8 la cgndition que ledit conposd ne soit
pas |’ aC|de nésopor phyri ne- bIS L gl utarni que. 2. Conpose solon |a

revendi cation 1, dans lequel |'am no acide est un acide al pha

ami nod| ganegeauelie; & et le ’Gs‘e S‘C'dtéﬁp%?i“@éﬁ"% meing: o @PHRe cincHRt X esidlafesty equel

| evst dtr gﬂ'gqyfrelp goins Foagr?l.tgp ﬁgg%( un nombre entier de 1 2 4 inclus, et les sels [da

R~~~ ~9~9°‘§’"'Bﬁq‘l'°e'§d"cﬁ°'“ ne é?"rp&ﬁﬂﬁfﬂ"Bf‘ﬁf‘?"a’BW'f‘?iP'éE'g'uﬁﬁ'f?g"I esquel s Ri est

gt 232{ ﬁgmoglo%% sq(?on l%{ely&nfﬂcatg§1 dans lequel I'amino acide est un acide aipha ammodicarboxyliqule I CH3 55

.. 3 Composé selon la revendication 1, dans lequel le tétrapyrrole a la formule:

u -
R
25 l \\ w ——I Z . 2
Y ( ..3
° /—~ -\4
Ng ER 2.
30 =
—_— R
| N,
7 \— 7
- e Rs
35 L ]
= L R
ou les di- ou tétrahydrotétrapyrroles, dans lesquels
) R1 est méthyl,
“0
g ~H
L -CH
45 -3
ou
50 E-Oﬂ
-CH.:
3
56 Rz est H, vinyl, éthyl,



-CHrH 3 OH 6 acetyl, 10 : H -h
R ti-ehyl,, 15 H 20 CH2CH2CO2H, ou thyl 25
ou 30 3AS- 35 Ra est H, vinyl, 6t h¥l - 5SKCHCH3 40 “ ‘ ‘lm“mm

i © 3 CH2CH2ORH, = CHCHO, oFEP48164,832 B1 RO es “myl RS Sest H,
CH2CH2CO21H, CH2CH2CO2R ou CO02H, R7 est CH2CH2CO2H, CH2CH2CO2R, ou 55

i - CH2CH Co2H 53 EP O 168 832 Bl

1111111111111111111111111 Re est metipgeyou -c-.3 Rs est H, COOH, CH2COOH ou

mbthyl; a la condition quo, quand R1f R2Z3‘R3. R4, R7 et Rs repr6sentent
deux substituants ou sont divalents O reli6s au nenme carbone, le cycle

pyrreol e respectif auquel U's sont |lis est un dihydropyrrole; 10 R
est al kylac&ty, benzyl inf6rieur; -C - O cC -0
o g-ﬂ -
. ’
-ethyl,
18 . t?
-c:o'

.20 CH2CH2CO2H, ou =CHCHO;
R3 est méthyl

g-H |
25 .
-CHJ

ou

30
-Cl€3.
-0“!.
35
R4 est H, vinyl, éthyl,
" —?HCHS_
) Ou_'

CH2CH2COzH, = CHCHO; ou

445 .
~H
/
( ~&thy);

50 Rs est méthyl;
Rs est H, CH2CH>COzH, CH2CH2CO2R ou CO2H;
R; est CH,CH.CO2H, CH2CH2CO:2R, ou

55 —CHZCHECOZH
-N;

53



15 I I - H2 ou -
CHCO2CH3 R6 et RO pris ensenble sont a la condition quo au nolns un de R1

-R9 conprend un groupe .0 carboxyle libre; et |les sels de ceux-ci. 4.
Conposa sel on |a revendicati oFiF P 168832 BI‘equel le t~tra 1““:1""“ II‘.H e
25 Hw

8< 35 7 .3

Re est methyl!
40 ost mothyl od R6 6 ?t ou les dl- ou

t ~t rahydrotdtrapyrrol es correspond dans lesquels R1 a RO ont la
signification donnde dans |a revenag £Bon 3. 45 5. Conposd selon | a
reyendi cation 4, dans lequel le tetaByrrole est une porphyrine, une
chorine ou une bact~riochlorine. 6. Conpose selon |la revendication 4, dans
| equel |' ®giestH, SODHECHREOOH U aBthgle al pha am nodi car boxyl i que, 50

aspart i 3 tsecooditiog|qué, angURR, Rz{ Rs, B4 MB06tdRs Sarrésantbra deux\sebsthivaras ousontldivaldate st | equel
| e pr odwli¢s ad'méchdicarbane, Ip oyqiEpyrrpia eespeviifraoquetilscientdiés est imodilgydrogymete ;| € gr oupe
nmottoaspar tRdst alkvheskepewoféfieart ne | X, di aspartyl transnbsochl orine IX,
nonogl ut anyl transnesochlorine I X, diglutanyl transnrsochlorine I|X,
nmonoaspartyl chlorine e6, tri@spaOtyl -cl@l & igne e6, 65 nonogl ut anyl
chlorine 8., diglutanyl protoporphyrine;l X, nonoaspartyl nesochlorine e6,
nonogl ut anyl protoporphyrine | TX nonoasfartyl nesoporphyrine |IX, diaspartyl
meSopor phyrine | X, diaspartyl proto- porphyrine |X

nmonoaspartyl bactdri ochl ori ne ﬁﬁz @uaspaClEO 8y er opor phyrine | X
nonoaspartyl deutero- porphyrine I X, nonogl utanyl bact~riol sochlorlne €0,

di gl ut anyl 0 32 Bl
Ca L Lo "f,‘,ﬁe ﬁ%ﬂi% g%ﬁga“g‘s@?%h oo e DG B b, £k o (0>
photoprotoporp yrine I X, nono- di-, tri-ou, t6tragluta- nyl coporphyrine

L, ma&npogé'sdlﬁnaasﬁ%n&h@uomjrEEﬁsQSH&BIﬁJ‘héHpQﬁoI& Xia 160G~ ou di gl utanyl
hdnatoporphyrlne nono- ou di gl utanyl chlorine e4, nono- ou digl utanyl
nmesochl orine e4, nono- ou diaspartyl chloripe e4 et nonoglutanyl

desdt ~r opor phyrine I X. 8. Procé6de” d&iﬁéggy%ﬁjon d' un conpos6 selon |'une
des revendicatlons 1 a 7, conprenan a f6actlon d' un acide am no

di car boxyl i que avec un tdtrapyrrol continant au nons un groupe carboxy

dons un sol vent approprie, et thﬁ$?| | a conversion du prodult en un
sel de celul-cl. 0 9. Uﬂg conpgpi tion Th6rap uthgg pour | a d6tection etou
conp

| e®traitenent de tuneurs 1 f bres, epankun conpose sel on | Pune
des revendications 1 a 7 eﬂ un sugport pharnﬁcouthuenent
LU .
35 R7 , N R,
/———-447‘\\:::;
Ry , ,
=\
40 R k]
6 5

ou les di- ou tétrahydrotétrapyrroles correspondants, dans lesquels Ry 4 R9 ont la signification donnée
dans la revendication 3.
45
5. Composé selon la revendication 4, dans lequel le tétrapyrrole est une porphyrine, une chorine ou une
bactériochlorine.

6. Composé selon la revendication 4, dans lequel I'amino acide est un acide alpha aminodicarboxylique,
60 aspartique ou glutamique.

7. Composé selon la revendication 1, dans lequel le produit d'addition porphyrine amino acide est choisi
dans le groupe monoaspartyl transmésochlorine IX, diaspartyl transmésochlorine IX, monoglutamyl
transmésochlorine IX, diglutamy! transmésochiorine IX, monoaspartyl chiorine s, triaspartyl chiorine e,

65 monoglutamy! chlorine eg, diglutamy! protoporphyrine IX, monoaspartyl mésochlorine €8, monoglutamyl
protoporphyrine 1X, monoaspartyl mésoporphyrine IX, diaspartyl mésoporphyrine IX, diaspartyl proto-
porphyrine I1X, monoaspartylbactériochlorine e4, diaspartyl deutéroporphyrine IX, monoaspartyl deutéro-
porphyrine 1X, monoglutamylbactérioisochlorine es, diglutamyl deutéroporphyrine IX, mono- ou diaspar-
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acceptable de celul-ci. 10. LUiljsation d" un conpos4 salon |'une des
revendications 1 & 9 pour |a prdparation d' une conposi t“mmm“m“m“l“l

t h~rapouti que pour |a detection etlou le traitenent de

manmi | eres. Revendl oat | ons pourER 188 8381 r act ant sul vant: AT 1. "Prdcede de

pr6paration d un corrposG de structure 20 As N C -X 25 dans

IXaggtd le rp%?rtngl Cnl)ogvg o?i Iu?amy?‘% zl.)r ﬁnenRI gno Sl %84“%%3 no et
rnif’ 1, imt\t; i p ult hiu?d mglo

nonbre a gnL-‘?ﬁ §tan°1§n%s&c filofid ou d49” quo

ledit corg Bﬁép yn so por phyri ne s L- gl ut am que qU|

conpy end Ia react on d un aci de am no di carboxylique avec un tetrapyrrol o

cont engntpygidadde aﬁ.%paa.oa 4QHRBMBARE RO 16 ¥8s HendRhIRIT 22 REMREriakt 16 réaction

opt i onneldw@Riab amo GREVEYRjuE Bved lin AStaBole Bfteriait duBhoirdCinGgrdulé cdiboxy dlns ud.
Proced6 ssivat approptis; 6Espiibrinaiiemeit lalcontbasith du@ebdait en URael de@elid.de est un aci de
al pha am nodi car boxyli que. 3. Procede solon |a revendication 1, dons | oquel

| e tret Bapyher aimpoditioh ahdrapeutiqlied pout Qa détection et/ou le traitement de tumeurs de mamnifidres,

al 2 456 dobpeoant es canposé iseibrl i'unades revectiicatiqng rr &|7eet, uncaupEort] phenacdutiquainemt s t
nfthyl; Sisceptablg degeldi®i.

OCHNR2est H vinyl, dtthyl, 16 -CHCH3 f OH 3 acetyl, OH 25 -t hy,
30 10. Utilisation d'un Composé selon F'une des revendications 1 & 9 pour la préparﬂoq;p[gmsnﬁqn ou

=CHCHO, Jhprapeutique pour iygiétaction ﬂl@qu'altement de tumeurs de mammiféres.

Revendications pour I'Etat contractant sulvant : AT

1. Procédé de préparation d'un composé de structure
20

)
25 H

dans laquelle Z est un reste acide aminodicarboxyligue moins le groupe amino et X est le reste

30 tétrapyrrole moins le groupe carboxy et "n" est un nombre entier de 1 & 4 inclus, et les sels de celui-
ci, & la condition que ledit composé ne soit pas I'acide mésoporphyrine-bis-L-glutamique, qui comprend
la réaction d'un acide amino dicarboxylique avec un tétrapyrrole contenant au moins un troupse carboxy
dans un solvant approprié et optionnellement la conversion du produit en un sel de celui-ci.

35 2. Procédé selon la revendication 1, dans lequsl I'amino acide est un acide alpha aminodicarboxylique.

3. Procédé selon la revendication 1, dans lequel le tétrapyrrole 2 la formule :
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R4 est H vinyl, Ethyl, 80 -CHCH Gf, 66 CH2CH2 m WMIFG
EP 0 168 832 B1 -He- thyl, 5 R5 est ndthyl; R5 est ﬂ

CH2CH2CO2R ou CO2H; R est CHERPA68882 BEHOCH2CO2R, ou *10 ¢t - €EH BCH cZCOL 15

Rs est nethyl ou 20 t } Rs
est H COOH, CH2COCOH ou nbthyl; a la condition que, quand R, R2, R3, R

R et Rs repr4sentent deux substitugnts ou sont divalents et relis au ngne

carbone, le cycle pyrrolo respectif§ aiquel ils sont lids est un

di hydropyrrol e; 26 R est alkyleyou benzyl infdrieur; -C O - GCo
5 ' 3 | CH2 QU

CHCO2CH3 Rs et Ru pris ensenble sont a la condition quo au noins un de RA

- RA congyend un groupe 36 carboxyle libre. 4. Procdd6 selon |a

revendi cation 1, dans lequel le tretrapyrrole a la fornmulo 40 45
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~~-W-, w 7~L 55 eotou les di- ou
t~trahydrotdtrapyrrol es correspondants, dans |esquels RA h RO ont |e sons
donn5 dans | a revendication 3. 57 EP O 168 832 Bl Ewmm,lmm | a
revendi cati on 4, dans | equel Iéﬂ%t‘%ﬁ%?bl e est une P& , gn,
chlorine ou une bact~riochlorine. 6. Proc~d6 selon |a revendicétién %,
caracteris6é en ce quo |'am no acide est un acide al pha am nodi car- 6

boxyl i que, aspartique ou glutam que,~7. Proc~d6 selon |a revendication 1,
dans loquel |e produit d addition p r‘éjﬂyri ne am no aci de est cholsi dans le
groupe nonoaspartyl transm~sochi origie-altXyirgi aspartyl transm-sochlorine [|X
nonaogl ut anyl transndsochiorine | X, diglutanyl transndsochlorine |X,
nonoaspartyl chlorine e6, triaspartyl chlorine r,, 10 nonogl ut anyl

chl ori ne orRs 6kt gémfiany| prot oporphyrine | X, nonoaspartyl nBsochl orl ne €6,
nonogl ut anyRs g@st 8 CHCHPCO:H| Cie:CHCO:Rmoc@skar t yl nr~sopor phyrine |1 X, diaspartyl
nmdsopor phyr Rnest CHzCHICAAH 8HiGH.CRRObW- por phyrine | X

nonoaspartyl bact eri ochl orine e4, diaspartyl deutdroporphyrine IX,
nonoaspartyl deutero- porphyrine CeWTeRO ét{_;arryl bact dri ol sochl ori ne e4,

di gl ut anmyl deut ~r opor phyrine 1X g;nol o@ d#'aspar- tyl photoprotoporphyrine
| X, nono- ou di gl utanyl phot opr ot &gd¥phyrine I X, nmono- di-, tri-ou,
tetragluta- 15 nyl coporphyrine Il1, nono- ou diaspartyl

hdmdf opor phyri ne | X, nmono- ou di gl utamyl h6mat opor phyri ne nono- ou

di gl ut anyl &?%F'Fﬁé“&, mono- ou di gl utanyl mesochl orine e4, nono- ou

di aspartyl chlorine e4 et nonogluta deut ~roporphyrine I X. a Uillsation
d' un compos6 prdpard par un proc"dGW%Tro'm | "une des revendications 1 a 7
pour, | a preparation d' une conpositi o thdrapeutique pour la ditection et/ou
le traltement de tuneurs de mamm fbres. 25 30 36 40 45 60 55 58

Rs est H, COOH, CH,COOH ou méthyl;
3 la condition que, quand R, Rz, Ry, Rs, R; et Rs représentent deux substituants ou sont divalents et
reliés au m&me carbone, le cycle pyrrole respectif auquel ils sont liés est un dihydropyrrole ;
25 R est alkyl ou benzyl inférieur ;

-C=0 -C =0

30

- CHz ou - CHCOch3

R; et Rs pris ensemble sont & fa condition que au moins un de R;-Rs comprend un groupe
35 carboxyle libre.

4. Procédé selon la revendication 1, dans lequel le trétrapyrrole 2 1a formule
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et/ou les di- ou tétrahydrotétrapyrroles correspondants, dans lesquels R1 3 R9 ont le sens donné dans
la revendication 3.
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Procédé selon la revendication 4, dans iequel le tétrapyrrole est une porphyrine, une chiorine ou une
bactériochlorine.

EP 0 168 832 B1

Procédé selon la revendication 4, caractérisé en ce que I'amino acide est un acide alpha aminodicar-
boxylique, aspartique ou glutamique.

Procédé selon la revendication 1, dans lequel le produit d'addition porphyrine amino acide est choisi
dans le groupe monoaspartyl transmésochlorine IX, diasparty! transmésochlorine IX, monoglutamyl
transmésochiorine X, diglutamyi transmésochlorine {X, monoaspartyl chlorine eg, triaspartyl chiorine e,
monoglutamyl chlorine es, diglutamyl protoporphyrine IX, monoaspartyl mésochlorine e8, monoglutamyl
protoporphyrine IX, monoaspartyl mésoporphyrine IX, diaspartyl mésoporphyrine 1X, diaspartyl proto-
porphyrine IX, monoaspartylbactériochlorine es, diaspartyl deutéroporphyrine IX, monoaspartyl deutéro-
porphyrine IX, monoglutamylibactérioisochlorine es, diglutamy! deutéroporphyrine IX, mono- ou diaspar-
tyl photoprotoporphyrine IX, mono- ou diglutamyl photoprotoporphyrine IX, mono- di-, tri-ou, tétragluta-
myl coporphyrine 1ll, mono- ou diaspartyl hématoporphyrine IX, mono- ou diglutamy! hématoporphyrine
mono- ou diglutamyl chlorine e:, mono- ou diglutamyl mésochlorine e+, mono- ou diasparty) chlorine e
et monoglutamy! deutéroporphyrine IX.

Utilisation d'un composé préparé par un procédé selon l'une des revendications 1 & 7 pour la

préparation d'une composition thérapeutique pour la détection et/ou le traitement de tumeurs de
mammiféres.
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