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The capclisliowingtingsspyature| es have as their common parent etrapyrrole,

ur opor phyri nogen, and possess the 30 following ring structure: 35

[err] 40 45 9 9 12

11 so in which the positions In th cul e are nunbered 1-20, and the
and al so i nclude perhydro-,

rings identified by letters A _B,
e. g.,%di hydro- and tetrahydro-% 19 9} v#& 8s of4 the said ring structures,
onds are absent. There are

e.g., conpounds In which one orjinor (ii,o

present in the ring system fd& pyrrole ringg 4§ oi ned through the al pha
positions of the respecti ol e rings by' thi ne group, i.e. -CH =
The cgnpounds of the prese } #’W Jon ar?I ig ated as derivatives of the
tetrapyrroles for 65 convenl € Inthe d é‘cl u e.and the appended cl ai ns
and it will be understood6t ek ,he term
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50 In which the positions in the molecule are numbsered 1-20, and the rings identified by letters A, B, C and D,
and also include perhydro-, e.g., dihydro- and tetrahydro-, derivatives of the sald ring structures, e.g., .
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
66 convenience in the disclosure and the appended claims and it will be understood that the term
"tetrapyrrole” will designate compounds of the characteristic ring structure designated hereinbefore as well
as the corresponding perhydro derivatives.
The tetrapyrroles employed in the present invention are all known or derived by varlous means and
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"tetrapyrrole” will designate conpounds of the characteristic ring
structdre designated herei nbefore as well as the correspondi ng perhydro
derivatives. The tetrapyrroles enpl ' present |nvention are al
known or derived by various neans Jﬁﬁsgeéghéﬁfo 168 831 B1 vari ous
alteration procedures fromnatural tetrapyrroles. The naturally occurring

t et rapyr r ob@eud deticnSordcedurds fofThERIRl BHEGALISS. THS RAGHIPTDLEUNNG J&tiapyrioles have as their
hexahydr op egnihon antestof tidpanshyfiogén 1R, dtiekdhgdtopdasinin rédited dtite KIGS Positionsh ViR Hréset

| s— di r ect ewvénGonds titedtatl &4 fiustescdi raonodi—or Pdilydirade\oh B shaindaifcabouylidaciiCait @ astiapyrglei C
aci d and aofttid stagtyrer ol e of the structure: wherein Z Is the amno acid
residue and X |Is the residue of a tetrapyrrole of the fornula: 15

Y E 20 [err] 25 [err] 30 [efr] 35 wgarein; X H, vinyl, ethyl,
acetyl or fornyl; Y methyl qr, fornyllf{H  nethyl; and E = et hyl
40 and "n" Is an integer from1 t©3 qnél wVve 4nd

phar maceuti cal | y-accept abl e sal t sM hegeof .# A characteristic of the present
new congbunds |Is the presence of at |east one amde |linkage In a
substituent at any of the nunbered positions of the ring structure. These
are presenteren £ j7dhq gmifageid W&%gm?dgﬂ%géﬁ 'ﬁg?"ym?f"?ﬁ'ﬂ'&“ﬂ‘subst i tuents
as defined hereinafter. Thus, the present Invention contenplates amno acid
or peptuge derivatives of conpounds!mhich546 contain the chronophore of
certain chiorins and bacteriochlorin wel |l as related porphyrin
conpounds. The peptide |inkage I nvolVes a carboxy group of the
chronophor e- beari ng conpound and t he afti n group of the specified am no
acid. The present new conmpounds [gnmbr®ge, atives of the tetrapyrroles
which cgntain three carboxy growEs. Th8sSe derjvatives Incl ude por phyri ns of
the maj or classes of tetrapy-eies: chiorins agt erl ochl orins, which
are well -known to those skiffed M this art./50 | The anino acid enpl oyed
In the present Invention tofff opm tNik af or eb¥i d é)ert i de |inkage are am no-

di carboxylic acids |In whi ef-cqurse, is located on a
carbon a om of the dicarboxyliclfacid. The speFi 'éﬁgﬁtion of the am no
group In the carbon atom chain [{s not Biti , the only requirenent being
that the am no group be avail abl or requi site peptide |inkage

wi th the carboxyl group of the sel e¢td H3. Thus, a variety of am no
dicarbogylic acids are useful In gh yzﬂhion, I ncl udi ng

he &M no group,

H
(€85,
COO0R
a5 wherein;
X= H, vinyl, ethyl, acetyl or formyl;
Y = methyl or formyl;
H= methyl; and
E = ethyl

40 and "n" is an integer from 1 to 3 inclusive and pharmaceutically-acceptable salts thereof.

A characteristic of the present new compounds is the presence of at least one amide linkage in a
substituent at any of the numbered positions of the ring structure. These are present in the instant new
compounds together with other substituents as defined hereinafter.

Thus, the present invention contemplates amino acid or peptide derivatives of compounds which

45 contain the chromophore of certain chiorins and bacteriochiorins, as well as related porphyrin compounds.
The peptide linkage Involves a carboxy group of the chromophore-bearing compound and the amino group
of the specified amino acid. The present new compounds embrace, derivatives of the tetrapyrroles which
contain three carboxy groups. These derivatives include porphyrins of the major classes of tetrapyrroles:
chlorins and bacteriochlorins, which are well-known to those skilled in this art.

50 The amino acid employed in the present invention to form the aforesaid peptide linkage are amino-
dicarboxylic acids in which the amino group, of course, is located on a carbon atom of the dicarboxylic acid.
The specific position of the amino group in the carbon atom chain is not critical, the only requirement being
that the amino group be available to form the requisite peptide linkage with the carboxyl group of the
selected porphyrin. Thus, a varlety of amino dicarboxylic acids are useful in the present invention, including

56 a -aminosuccinic (aspartic), « -aminoglutaric (glutamic), beta-aminoglutaric, beta-aminosebacic, 2,8-
piperidinedicarboxylic, 2,5-pyrroledicarboxylic, 2-carboxypyrrole-5-acetic, 2-carboxypiperidine-6-propionic,
a-aminoadipic, a-aminoazelaic, and similar such acids. These amino acids may be substituted with angular
alkyl groups such as methy! and ethyl groups, as well as other groups which do not adversely affect the



55 [err] -am nosuccinic (aspartic), a -amnoglutaric (glutamc),
bet a- am nogl utari c, beta-am nosebacic, 2,8- piperidinedicarboxylic,

2, 5-pyrr.ol edi carboxylic, 2-carbo acetic,
2- car boxypi peri di ne- 6- propi oni c, éf@y{*%ﬁpﬁoadl pic, [err]-am noazelaic, and
simlar such acids. These am no acids may be substituted with angul ar al kyI
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i | I ust r gtrgcpositian) Mdidaking the bisench btaddauble bordrtistveartthe desighatedmsitiénst he t et r apyrrol e
ring structure are used to designate the position of the Indicated

substiet uent. The absence of double bonds In the ring systemls designated
under "di hydro" with each set of nunbers (ring position) Indicating the
absence of a double bond between the designated positions. 10 15 20 26 30
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26 [err] [err] 35 [er]r [err] Particularly preferred conpounds of this

| nventron I nclude: 55 Chlorin Derivatives Mno, di and triaspartyl chlorin
[err] Mono, di and triaspartyl ”133%316?&551[@{“ Mono, di and tri gl utanyl
chlorin [err] 5 EP 0108 831 B1 no, di and triglutanyl nesochiorin
[err] Moni, di and triaspartyl acetyichlorin [err] Mno, di and triaspartyl
rhodin [err] Mono, dig nd triaspartyl fornylchiorin [err] 6 Mono, di and
triglutanyl rhodin [ee® Mawo, dik angs trirgl ubamyk acetylcorin [err] Mono,
di- and tri gl utanyl i chHRorinTlerrTi Moo, @ amd trigi utamyl
fornylchlorin [err] , ok adGtri &park yl AdeuBerochiorin[err] 10 Mno,
di and tsiglutanyl deyterchlorin[err] Bacterlochlorin Derivatives Mno, di
and triaspartyl bacterflochlorin [err] Mno, di and triglutanyl

bact eri ochl orin [err]5i5 $rheoreent nBw=Smadind® formsalts with either
acids or bases. Theyadqid salts are particularly useful for purification
and/ or separation of tihe fingl agide pgodugts as qre the salts fornmed with
bases. The base sal t $3i=h8wever =fmre Fert Ful &R y=preferred for diagnostic
and therapeutic use ad hereindescribed. The acid salts are forned with a
variety of acids suchjlas the mneral acids, hydrochloric, hydrobromc, 20
nitric and sulfuric &Rds, DHro@iic a@ dsgsuc,g as@tol uenesul fonic and
benezen%sulfoni c acidd. The base salts incl.ude, ?or exanpl e, sodi um

pot assi um cal c§fm gnesi um ammonium triethylam nonium

t ri met hyl anmoni g Thol Fye &Qd pi ggri 8 neSgalds and simlar such salts.
The acid and bagé sal ar@ fogned b@ th si@pl %expedi ency of dissolving
the sel ected anpo%acifd tetrapyrrol e anmi de I'n an agueous sol ution of the
aci d or gpase angy evappgpati of, the §,o| upi ongto gdryness. 25 The use of a
wdt er - mi sci bl e §pl ver=f or & he=ani dexcan®asskst 8 n di ssol ving the am de.
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Particularly preferred compounds of this invention include:

§6 Chlorin Derivatives
Mono, di and triasparty) chlorin eg
Mono, di and triaspartyl mesochiorin es
Mono, di and triglutamyt chloines




The final am de products can al so be converted to netal conpl exes for

exanpl e
for the
as the
to prec
such as
and mag
process

by reaction with netal salts. The nagnesi um conpl exes may be usef ul
.sane purpose as the addu&k {q%%?éz Q her netal conpl exes, as wel |

magnesi um conpl ex, Incl ud df) anple, Iron and zinc, are useful
| ude contam nation during processing of the adduct product by netals
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The procedures for forming the instant peptides are well known In this art and are provided in detall in
the accompanying examples.

When the selected tetrapyrrole cortains at least three carboxyl groups, then mixtures of products can
be formed including isomeric monopeptide products and di- and even tri- or higher peptide products,
depending on the number of carboxyl groups and depending on the selected stoichiometry. Thus, when
equimolar mixtures of amino acid and tetrapyrrole are reactd, not only monopeptides but also dipeptides
are obtained, although the monopeptide would predominate. With higher molar ratios, the nature of the
products will similarly vary. It is generally possible to separate the monopeptides and higher peptides using
known chromatographic techniques. However, such separations are not necessary since the mixed peptides
are usually comparabie to the separated products in their uitimate use. Thus, mixtures of the mono-, di- and
tripeptides of the same tetrapyrrole can be used.

Usually, unreacted tetrapyrrole is separated from the peptide products of the invention during purifica-
fion as, for example, by chromatographic techniques.

Photodiagnosis and Phototherapy
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5 cence. Thereby the existence, position and size of tunor can be detected,
| .e., photodiagnosis. Wen the tunor Is irradiated with |ight of proper
wavel-ength and intensity, the conpoquH'cP%ﬁqt%‘vat ed to exert a cell killing
effect against the tunor. This is call'ed "phototherapy”. Conpounds intended
for photodi agnosi s and phot ot herapy ideally should have the foll ow ng
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met abol i zecdbxert a estiddiiiog effbcidgrinst thertwadribistis called "pbalathetapptbe wWith testing up to
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are al so chaKﬁOM*'?@W'M%&bVGSSQWSBMliﬂt"yﬂcﬂwe@ ight at physi ol ogi cal
pH. The Br es&iehayid\he selegivalrhstopdesess greater fluorescence In tunors than
do the corr eﬁ&ﬁ?ﬂ 'W “Byésﬂ’ 8'9?'@["?%{}89? vype e agpier. Sk A REaftgsistAnd fpleptable
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the present new compounds are substantlally the same as the tetrapyrrole from which derived.

It Is necessary that the light rays be so intense as to cause the compounds to emit fluorescence for
so diagnosis and to exert & cell killing effect for therapy.
The source of irradiation for photodiagnosis and phototherapy Is not restricted, however, but the laser
beam is preferable because intensive light rays in a desired wavelength range can be selectively applied.
For example, in photodiagnosis, the compound of the invention is administered to a human or animal body,
and after a certain period of time, light rays are applied to the part to be examined. When an endoscope
56 can be used for the affected part, such as lungs, gullet, stomach, womb, urinary bladder or rectum, it is
irradiated using the endoscope, and the tumor portion selectively emits fluorescence. This portion is
observed visually, or observed through an adapted fiber scope by eye or on a CRT screen.
in phototherapy, after administration of the dosage, the irradiation is carried out by laser beams from
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effect, ohaintegr for diagnosis or for treatnment. For diagnosis, doses of as
littl e aWiiitaitey/ fkgStol, [Al; investigétibescdn Otdorophyit] (Tignst, Sctditn IRM.7 Mbrz L ARL. KT8. Seienche
used. FoPrintingeRressetancaset Perlegeniid2B. usual | y appr oxi mate about 0.5 ng/kg. O
cour se, Wietattho S delerf My Armi Clresy., 380, 200008125 or treatnent can be varied w dely

I n vi éqv BisheniHo BawmierdRafvathenryddt 85 i#&8er t i es of the present conpounds,

e.g., thEshendl Sigbelt.i Anrfehemo 498, BoiiPI2he host, for one. The present conpounds
are appafeuet 4B.reyer YW JAAmer. Ghen Ros a2 PWIB4190enpl oyed for di agnosis or

treatment. No rmrtalrty of test aninmals due the present conpounds has been

notedln studrese |ng 15d aelevels upto 20 ng/ kg. For both
di agnd% % s ca i, Ni he
oral, | n ETﬂ %4 ?d8ﬂ s%'&??"%iq rjré%oa‘?(’zg' Pé.}

Iyo_phr i rgm%&g“cgmw free corrpounds pref erably In the form of
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treat ment Ghe EdiBtnYs | Gﬂﬂ& BleSinlElvenfiuniian! B&iidrﬂrflst&rbd 6 the W th la QvietySof Forink hdaple€d,
hi gh- i nt @ dhijsen Fotdldr BaMIISraBENIF.eC Rrally, inaaReilsiy iram@iculaty bR Bubo &R s ravtes. | | ght
delivery Syhé @blve Wompdund Snayatabia®y administered, for example, with an inert diluent or with an
assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin capsule, or it may be
45 compressed into tablets, or it may be incorporated directly with the food of the diet. For oral therapeutic
administration, the active compound may be incorporated with excipients and used In the form of ingestible
tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such composi-
tions and preparations should contain at least 0.1% of active compound. The percentage of the composi-
tions and preparations may, of course, be varied and may conveniently be between about 2 to about 80%
so of the weight of the unit. The amount of active compound in such therapeutically useful compositions is
such that a suitable dosage will be obtained. Preferred compositions or preparations according to the
present invention are prepared so that an oral dosage unit form contains between about 50 and 300 mg of
active compound.
The tablets, troches, plils, capsules and the like may also contain the following: A binder such as gum
§5 tragacanth, acacla, comn starch or gelatin; excipients such as dicalcium phosphate; a disintegrating agent
such as corn starch, potato starch, alginic acid and the like; a lubricant such as magnesium stearate; and a
sweetening agent such as sucrose, lactose or saccharin may be added or a flavoring agent such as
peppermint, oil of wintergreen, or cherry flavoring. When the dosage unit form is a capsule, it may contain,

serve
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40 a propeliant usually employed in aerosol preparations.

As used herein, "pharmaceutically acceptable carrier” includes any and all solvents, dispersion media,
coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents and the llke. The use
of such media and agents for pharmaceutical active substances is well known in the art. Except insofar as
any conventional media or agent Is incompatable with the active ingredient, its use in the therapeutic

45 compositions is contemplated. Supplementary active ingredients can also be incorporated into the composi-
tions.

it Is especially advantageous to formulate parenteral compositions In dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form as used herein refers to physically discrete units
suited as unitary dosages for the mammalian subjects to be treated; each unit containing a predetermined

s0 quantity of active material caliculated to produce the desired therapeutic effect in association with the
required pharmacaeutical carrier. The specification for the novel dosage unit forms of the invention are
dictated by and directly dependent on (a) the unique characteristics of the active material and the particular
therapeutic effect to be achieved, and (b) the limitations inherent in the art of compounding such an active
material for the treatment of tumors in living subjects. .
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EXAMPLE 1

Mono(L)-aspartylichiorin ol (carbodiimide method)




coatings or to otherwi se nodify the physical formof the dosage unit. For
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removed was flash evaporation and the individual components precipitated at pH 3, using HCI.

85 The products were coliected by centrifugation, washed several times with very dilute acetic acid and
drled under vacuum. Yieild was 23.8 mg. of the disubstituted product and 112 mg. of the monosubstituted
chiorin es.
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coatings, antibacterial and antifungal agents, Isotonic and absorption

del ayi ng agents and the |like. The use of such nmedi a and agents for

phar maceutical active substances Is éﬁ* in the art. Except insofar
as any conventional media or agent | nconpat abI e wth the active
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6- 8% net hanol 50 mad0-PMW087Hmelas) tob ehodinigaris disfolved Jn 19m! plletsahydrofap [(THF 9210 1 (0.002
met hanol . TRieshch disthwlaming 1p ragded, v strings tARBR1® mainutesy 199 %HOW%MIH ethyl-
briefly to ol tayist adder |A ftﬂ@nw&m'rw*’»aﬁ Th0.0¢ snples] of G MKQH gertalnipg; #50 mg
di | ute a¥et(9-P0188 mglesigh L) glutamig: peid,js & ?ﬁdl%‘d’wlfﬁd@f‘ stirdng (9he” Phife pojutigy. This mixture is

Mono( L) - as pAred A0y Bih" 'E, pe n . 1 EXAMPLE Mb L) gl
srtf;wc[:zﬁ%ﬁ%: «%@ ﬁ%f? i “@%:‘;'?"ﬁ“f;
ng nor e

di nmet hyl{ ) .
| Ab1'fk KeOL Huriet hrere%

t he reac car O e was

added. After i o tﬁse&ﬁécleﬁr\harﬁa Hrcsn jﬁ ooﬁBHtE %J% ;Zéaﬁgoéb{afn e
nonosubst | t..waﬂanree.n Gﬁt B.%Kﬁ&f%ﬁm rﬂd%ln bk akbrd (1Y dibtantyy HobiR gk land
30% . 01 [ enjduBSitfie din o7 D et hyl et er was added, washed tvm ce with
100 m  H0, tHermenehdl a&:‘ﬂis%dvurftahd the material is precipitated at pH 2.5-3.0. The precipitate is washed 3
times with dilute acetic acld in water and the product dried under vacuum.
Using the procedures of the foregoing examples, the fqllowlng amides are prepared:
mono and di- L-aspartyl 2-acetylichlorin o
mono and di-L-aspartyl 2-formylchiorin es
45 mono and di-L-aspartyl mesochlorin es
mono and di-L-asparty! 2-deuterochlorin g
mono and di-L-glutamyl mesochlorin e
mono and di-L-glutamy! 2-deuterochlorin es
mono and di-L-glutamy) bacteriochlorin e
50 mono and di-L-aspartyl bacteriochlorin eg
Physical characteristics of representative compounds (relative polarity) is measured by a standard
chromatographic system.

85
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30 M 1 MKOH 25 The product was allowed to hydrolyze In the dark in
the KOH solution for 12 hours, then was heated to 70 C for 10 mnutes, to
conplete the hydrolysis of the este r . The product was then separated
by reverse phase col um chromat ogﬁpé) %%pé% reverse phase silica 1.5 cmx
30 cm, using stepwi se gradient elution with nethanol In buffer .01 [err]
pH 6. 85. 5% Met hanol renoved polar Inpurities. The nonogl utamyl chlorin
[err] was eluted with 6-8% nmethanol. Chiorin Jerr] was eluted off the

col unm wit h H58e0 PRk SkOe. 7 pEtinlefore PR ash evaporation
and the MonSPLy™Yrar and® "ehsel n r r P-ohHd™r ebpifrrtrt €85 at pH 3, col | ected
and wgshed FoFbs at t HResiveiver i f ugdewi th dilute acetic acid, apd dried
under vacuum Yield 40 ng. EXAVPLE 3 35 Mbno and DI (1) Aspartyl Chorin
[err] (Carbodhicrinde Method) 400 ng ofggchlorin [err]Jand 1 g of L-aspartic
aci d di benzyl est &r p-tosylate were dissolved In 75 m of dinethyl

formam de. Tenperature ojm; ut| n was maintained at [err]. with
stirrihng and 100 ng of 40 |cy .ohexyl carbodiimde was added. (A
total of 3 addijions were at Zj?our Interval s). The sol ution was
allowed to stir at this Fmrrpéra or atotal of 20 hrs. then checked by

TLC (reverse phase) (C-18 silica) plate, 70% nethanol 0@6 ¥¥H ﬁﬁS
KPO4 buf f efThe diele ahsorotion spesiur r"bmﬂélﬂe fonallet @!B%WMM‘P pgid, P?'B?P"ﬁ 4]

di - sulbsst fotthet parsnt Potehgringhlog orbepteriockiprs. added, and agitated with 100 m of

wat er and several drops of glacial acetic acid. 45 The ether phase was
separated and the aqueous phase extracted several nore tinmes with 100 m of
ether. The ether extracts were conbi ned and washed with water (100 m ) four
times to renove dinethyl formam de. The aspartyl chlorin [err] esters were
then &tracted into 100 M of 1 MKOH (4 extractions of 25 ml each). The
KOH sol ution was allowed to stand at anbient tenperature for 24 hours to
hydrol yze. The 50 conponents were separated by neutralizing the solution to
pH 7 and applying to a reverse phase (C-18 silica) colum (1.5 cmx 30 cm.
The elytion was perforned using a 1 liter gradient of 30 % nethanol to 80%
met hanol with 0.01 MpH 6.85 [err] buffer. Fractions were collected and
characterized by TLC. The order of elution was dl (L)- diaspartyl chlorin
[err], L-nonoaspartyl chorin [err] and chlorin [err]. Methanol was renoved
was flash evaporation and the individual conmponents precipitated at pH 3,
usi ngabiCl . 55 The products were collected by centrifugation, washed
several tinmes with very dilute acetic acid and dried under vacuum Yield
was 23.8 ng. of the disubstituted product and 112 ng. of the
nmonosubstituted chlorin e. 10 EP O 168 831 B1 EXAMPLE 4 D (D, L)

aspartyl rhodin [ERR] (Carbodilmde Method) 5 140 ng of rhodin [ ERR] and
200ng %f (DL) aspartic acid dinethyl ester hydrochloride are dissolved In
30

45
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m of dinmethyl formam de. 300 ng of N, N-di cycl ohexyl -carbodil m de is added.
The reaction is allowed to stand for one hour, then another 300 ng of
carbodi Il m de |Is added. This proceduEgdihgéﬁ ted twice and then the
reaction mxture is allowed to stand overnight. The reaction may be
nonitored.by thin | ayer chromat ography on silica, using solvent
benzene/ nmet hanol / 88% form c acid 8.5/1.5/0.13,VNN. 10 The di substituted
rhodin [err] has the the highest [err] value, [the unsubstituted rhodin
[ecr] has the lowest, with the nonosubsti. uf ed i soners in between and
unresol ved. After standing overnight, thesr@&tti on m xture appears to
contain & |east 50% of the disubstitutedsrhoglin [err]. The solvent is
renoved under vacuum and the renaini ng sogi li ssolved in 50 mM of 3N HCl.
The solution Is allowed to stand at room Sggfraﬂ%rﬁ for 48 hours to
hydrol yze the ester groups, then 15 the n M xTure is precipitated at
pH 2.5-3 and coll ected and washed with water pt the centrifuge. The rhodin
[err]mixtPure is purified by dissolving in 0.0p M[err]and applying to a
reverse phase (C-18 silica) colum 2.5 crix 3D cm The elution procedure is
a linear gradient from40 to 70@6nethamJ§in D.01 [err] buffer pH 6.85 (1
liter total volume). The | eading rhodin [@f]] band s collected and flash
evaporatgd to renmove the nethyl alcohol; ®he polaiign 20 is then
precipitated at pH 2.5-3 and cold ect ed arhl waghe® Ftines at the centrifuge
with dilute acetic acid. The pr@du is dried under vacuum EXAMPLE 5 25
D and Mono (L) glutanyl rhodina erf] (m xed pnhydri de nethod) 50 ny
(0.000087 nmoles) of rhodin [errk'ig diss@ved} in 100m of tetrehydrofuran
(THF) .2%0 1 (0.002 noles) of t@ethyl amipgh@ s added with stirring. After
10~m nutes, 195 [err] (0.00179anI s) of . | - chloroformate is added.
(
0

After stirring 10 m nutes, 50 .01 of 0.2 M KOH contai ning 250
ng 30 (0.00169 noles) of (L) gludtamc actki®E added dropwi se with stirring
to the THF solution. This m xtuge lIfs stiig 60 @ @ites at room

t enperat@re. The organic solveng iy flashed dff and the reaction mixture is
checked by silica TLC for produ§t 3|Benzene/
(8.5/1.5/0.13) Is used to devel ¢ tihe chmpnatfogram After checking for
product, the solution is adjustgg tlo pH @ &-

phase (C.18 36 silica) colum 205 § 30 c#&8THe reaction mxture Is resolved
using a ¥inear gradient of 40- 8@Q% rfet han ,gia 0.01 MKPXY buffer pH 6.85 (1
liter total volune). The col umZef fll uent 2 Qol I ected via fraction
collector and the tube contents&were poo glccordi ng to individual
conmponents. The order of elution id di (@=utafyl? rhodin [err], nono (L)
glutarnyl rhodin [err] and unsuBstiftut ad _Eodi nﬁeg]. 40 The net hanol
is flashed off and the material gl s |pregi pitatjed at pH 2.5-3.0. The
precipitate is washed 3 tinmes wthidiI¥§te acdtic acid In water and the
product dried under vacuum Using the @rocedyres otPihe f or egoi ng exanpl es,
the foll owing am des are prepared: npD and ci-L-agPartyI 2-acetylchlorin
[err] mamo and di-L-aspartyl 2-fornylcalorin{[err]®5 nono and

di -L-aspartyl mesochlorin [err] nono and di-l}-aspaftyl 2-deuterochlorin
[err] nono and di-L-glutanyl mesochlorgn [erd] non® and di-L-gl utanyl
2-deuterochiorin [err] : e
- &4
“ 3 g
5. °l
= E g
50 -;gc 2P
& 6 8

The preparation of pharmacological dosages for the administration of the active ingredient, that is, the

amino acid porphyrin adducts, which were prepared in Examples 1-5 hereinabove, is as follows:
55 .
EXAMPLE 8

A tablet base was prepared by blending the following ingredient in the proportion by weight indicated:

13



nono and di-L-glutamy) bacteriochlorin [ERR] 50 nono and di-L-aspartyl
bhacterd ochlorin [err] Physical characteristics of representative conpounds
(rel-ative polarity) Is measured rd chromat ographic system 55
EP O 168 831 Bl [err] [err] 10 &0 Fe b4VBT [err] [err] The
vi si bl e absorption spectrumIn pyridine for all of the am nodi carboxylic
acid derivatives are identical 15 to the parent por gdmsn chlorin or
bacteriochlorin. 20 2?u%% %% 4% ?5 50 55 12 EP O 31 B1 10 [err] 6
[err] i 35 [err] [err 35re g_ation of pharnacolg I*Cal dosages for the
adm ni stration of theTapiioca Btgrehi ent, that is, td.am no acid porphyrin
adducg s, which were Pl ggq hns s 1-5 hereinaloye, is as follows: 55 °
EXAMPLE B A tabl et baseaaas grepgﬁgguge bl endi ng theqféIlomﬁng i ngredi ent
in the proportion by weight Indicated :
into this base, there was blended sufficient amino acid porphyrin adducts to provide tablets each
containing 100 mg. of active ingredient.
10
EXAMPLE 7

A blend was prepared containing the following ingredients:

16 Grams
Calcium Phosphate 17.6
Dicalcium phosphate 18.8

20 Magnesium trisilicate, USP 5.2
Lactose, U.S.P. ‘5.2
Potato Starch S.2
Magnesium Stearate A 0.8

» Magnesium Stearate B 0.32

Porphyrin Amino Acid Adducts 20

30 This blend was divided and formed into capsules each containing 25 mg of active ingredient.
EXAMPLE 8

To a commercially avallable raspberry flavored sugar syrup is added the equivalent of 40 mg of the

35 amino acid porphyrin adduct per milliliter and the mixture is homogenized in a mechanical device for this

purpose. This mixture is especiaily suitable for oral administration containing 200 mg of the active
ingredient.

EXAMPLE 9

A sterile solution of the following composition is prepared: 200 mg of the sodium saflt of the amino acid
porphyrin adduct Is dissolved in a 0.9% NaCl solution so that the final concentration is 20 mg/ml.
This solution Is suitable for 1.V. and I.M. administration.

45 EXAMPLE 10

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 placed in an aerosal dispenser with a hydrocarbon propellant. This
preparation is suitable for topical application.

EXAMPLE 11

PREPAPATION 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.

14



13 EP 0 168 831 B1 G ans Sucrose, USP 80. 3

Tapioca Starch 13.2. 5
Magnesi um St ear at e EP 0 168 gf 4 Into this base, there was
bl ended sufficient am no acid porphyrin aglacfuc s to provide tablets each

containing 100 ng. of active ingredient. |0 EXAMPLE 7 A bl end was prepared
cont ai ni ngpPREPAPADIONDF ANJACIDSRETII ents: 15

Grans Cal cium Phosphate 17. 6 Di cal ci um phosphat e
18.8 20 The amino acid porphyrin aliéhgiis albbaiibad inrthesprbdediag @xampldSidre converted to acid salts,
5.2 Lact oseg. bidi®chibide, by dissolving in an aqueous solution containing ZnFRgigdlent a®Bbwnt ohacld, e.g.,
5. 2 Magreeshydrechi@iceagidagnd thehsolution is evaporated to dryness to olfleiith Solid salt. Alternately, alcoholic
Magnesi um sofgtiensrafi hiedrogan chioride gas, dissoived in ethanol @n 8@ ufadrip Rew #frtheladueays Adi dolution
Adducts g B0 acthisat 5| ablaired\dhy maummfamsm@ntMcmsnﬂivﬂqammesalmhe9 by
cont ai ni ngadgoref agpn-gaiventye | ngr edi ent. EXAMPLE 8 To a conmercially

avai |l abl e radpm '%’;Qf Pratpenisc desgiiRgathe proredyre) for thedlilratiancot dhese \iaiveqempaiindsiof the
of the 3% Pregentieyeation ip thastrasiment i rab M9t per nilliliter and the mixture Is
honogeni ze Ir}, mechani cal device for this purpose. This mxture Is
especially dfe for oral adninistration containi ng 200 rrg of the active

Ingredlent 94 Asterlleslu onoftef tlonls
i
propar og; oo (i ity lplong ki E‘f’;

d| ssol V'?ﬂl“J@%ﬁpﬁEﬁ&ﬁ,, H: %'di?sp;{af@s C mlgﬁ5 lng

X adm n| S ra i on
EXAIVPLE 10 Nehetats Wd\ﬂ SN OF thé SmibHnSrdphryed
%hﬁ%fﬁ@s&ﬁmaﬁtf&ﬁh N 3 h

I'n 0. 9% Nagloi min vﬁ?&&s‘%ﬂ&d i ifdf b.59% NEH THY chiofih sciutib
placed b B tRAANISTRI I6HaPdRBURE Ahroddhlthe akisARGier WA e FeP WEY AridBthetiZél With ether. The
prepar at i Oiiun® ofsdlutiehihjectddovas caiflileteal baﬁﬂp:bbrﬂtﬁé wéiiht ofahb dnividlifdithel dosage, on a weight
fo weight basis, for the particular experiment. A specified time interval was then allowed to elapse before
light treatment was instigated.
Light treatment of the rats was without anesthesia. The rats were restrained, the hair removed in the
26 treatment area and treated with laser light from a Cooper Aurora argon pumped, tunable dye laser.
The laser was equipped with a fiber optic light delivery system coupled to a microlens system
developed by Dr. Daniel Doiron, D.R.D. Consulting, Santa Barbara, California.
The lens disperses the laser beam, providing a circular distribution of fight with homogenous light
Intensity throughout the area of the incident light beam. The wavelength of light was adjusted using a
ao Hartridge reversion spectroscope. The light intensity was determined using a Yellow Springs Instrument,
Model 65A, radiometer.
The micro lens was positioned at such a distance from the skin of the animal so as to provide an
{llumination diameter of 1.5cm, and the light flux was varied by control of the {aser output.
Subsequent to illumination, the animal was retumed to its cage and, 24 hours later, it was freated
35 intravenously in the extemnal jugular vein with 14 mg of Evans Biue dyse, dissolved in 250 il of 0.9% NaCl.
Two hours after injection, the rat was sacrificed and the tumor cross-sectioned. The extent of tumor necrosis
was assessed by the lack of dye uptake (1), 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
estabiish 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, sven though, in nearly all cases, normal skin overlayed the tumor and the treatment
45 area overlapped significant areas of normal muscle tissue.

(1) M.C. Berenbaum, Br. J. Cancer 45: 571(1082)

The photodynamic therapy date is presented in tabular form. Column No. 2 is the total light dose
50 administered in terms of Joules per square centimeter. Column No. 3 is the dose of mono(L)aspartyl chlorin
o; administersd 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 s the wavelength of treatment
light in nanometers. Column No.8 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
55 the necrotic top of the tumor next fo 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.
Column No. 8 is the range of depth of necrosis in millimeters within the group.
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PREPAPATI ON OF A METAL SALT 55 . The sodiumsalt of the porphyrin am no
aci d adduct is prepared by dissolving said adduct In water containing an
equl nol ar anmount of sodi um hydr ox freeze drying the resulting

m xture. In this fashion, other m%'?aﬂ@%’f?‘are prepared I ncl uding

pot assium cal cium and | thiumsalts. EP O 168 831 Bl PREPAPATI ON OF
AN ACI D SALT The am no acid porphyrin adducts described in the preceding
exanpl es are converted to acid salts, @MLE IBydrochl oride, by dissolving In
an aqueous sol ution containing an eqU|vaIent anount of acid, e.g., 5
hydrochl oric acid, and the sokﬁci on is evaporated to dryness to obtain the
solid salt. Alternately, alceg ¢ solutions of hydrogen chloride gas,

di ssol ved I n et hanol candbtz uswooh | rvaveeu of the aqueous acid solution and
the acid sa“mﬁg Jgud o ege pbrdnflon datennisssal vent, of cFWFaI lization
fromthe al calol.,.82g. . B8/ Bgtds"on "8t _a_oi{<8 -.\Lém...‘fbe_ 2ol 1wi ng

prot ocol s degari be t1he promedu:rz.e f orgsshe utijllgpzata, o qQf. 6t 193 €1 W corrpounds
of the™l0 present i Mentl ow i n24t he t6|6éat ment200f r2a8 { UrdBr) I':'WAIVPLE 12 The
phot odynami ¢ t her api exper ha\ﬁ been ri d9dilt1 gls ti conpound
nmono- (L)-aspartyl chI ojg n ,,err] 663‘\/\/0 tr gng le,, Ilﬂes In
Buffal o rats have been usemd, Muris sélgpt oma 16 77 samdy ghargr payoma 5123
tc. The tunors werel®ranspdfantéd suldbt aneoddPy drsthd. bu‘t?éltlé 30.5% he

t hi gh.”®During treatfgnt. t ’t%{‘rro s deanged Il °su‘5'e1bt=t1 d.2.5 cmin
di aneter. The generag.dre 4 regigys Is asiogol ISOxvs- 6(29 5afle | nj ect ed
with a solution of 2Bk chlkirl nztnprepasrs&d as faobl owso "20 ng(zo the SOdI um
salt of the chlorin? ol%d i m 0f200. 9%-Na£|° 7T‘Hé chiSor

solutign 20 was theﬁlj nj ec 5ed Zntra é ousl y%@r@a Ei ﬁxgﬁf él ;ugul ar
whi1 e the rat was apest hetzozedzlwlthsesher 108 @9 JsOI’l 1.nj ected
was cal cul at ed basedldipon thhe 4fei ght658f t he zam m;l sand. th(eﬁ)dob-&g:(l on a

wei ght to wei ght ba } f 3 par t§¢ul ar ht"°“A§ &6 (8Y ti ne
interval was then ahgpwed 0 ejgapse ¢agfore 1jg e@torrg ye$ sLpsti gat ed.
Li ght Zr eat Wedtcof 0be ratz wam W t lkast anesltobesmao “The rﬂt)s wer e

restrai ned, the hai B0renovdd i# t he 635 treatWﬁnt Bfen 1add Mr eltbed Wi th

| aser |i ght froma €Rpoper ro, ar punp t bl The | aser
was equi pped with aﬁl ber %t |§?I i g%(ggdel v og s%gge%neic é,e;f _g 10

m crol ens system deve@léoped2tby 2x . Dagssel Doiyoon, 4DiRe . 3Cmw) glé iipgy Sant a

Bar bar®a, Californi a28Fhe I@ns i speré3ds t he 308ser3-Behrd.d ﬂded! 3gh ¥
circular distributi §g of | 3ght2'w| th arg nogen i t-‘-’-lxnpe i ?ys‘tsh? oughout
the area of the Incisgggt Ilghtag)eamss he waviypenN(olle ffeck! )t was adj usted
using a 30 Hartridgd&reverksi o speddss0oscopez00Thavel effeice! ()ensity was

det er mi ned Psin Yel | ow Springs Instrunent, Mdel 65A, raditheeebfectThe
mcro ¥ens V\%{b"gbi'tti'm%ﬂr Buch a di.stance fromthe skin of the aninal so
as to provide an illygi natppn dianmeggy of 1.pggm and the @Pyht -fl ux was
vari ed by cofithroEvaifuatimm:l asaehowvesd sote iftcirasedidye dprake|innkthat i on, the

ani mal was gefdlabegbin® Jdi eréatgenend, 24 hours later, It was treated

40
20 20 24 665 100 (10)
24 hr Evaluation: 6 showed some increased dye uptake in the

skin at point of treatment.

10 20 24 665 100 (10)
45 14 day Evaluation: none showed signs of skin or tumor necrosis

and hair had regrown normally.
20 20 24 665 100 (10)
14 day Evalvation: one leg of one animal showed some sign of
50 muscle necrosis. Skin appeared normal and hair reqrew normally
on all animals.

s5 EXAMPLE 13

PDT Experiments g_tlh_ Mice an___d mono-L~Aspartyl Chiorin s
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36 intravenously In the external jugular vein with 14 ng of Evans Bl ue dye,
dissolwed In 250 [err] of 0.9% NaCl. Two hours after Injection, the rat was
sacrificed and the tunor cross-secti rbeﬂm%l? £xtent of tunor necrosis was
assessed by the | ack of dye uptake F?) nd the depth of the necrotic cross
section of the tumor was recorded in mllineters. Table 11 sumarizes the
effects of t hPoEwE tHe MmoRUL-isgarfT chickin @ toiradotite SatbwdsaNgeutealin WivwRl aiBdiAUmor thOdel
dosages, Inygemities, and time Intervals for treatnment. This has been
necessary, i nTiertakesr, SMT-Biviae rpisplardedosibakEnbcily inkethe gHolldaririb @@a (bnb iside 6nly) @f DBA/2
phot ot her afHa BOS$ PrzHagicehTi® treatmedt tegime Wae stadertiwiten diis tushes dad Ipmchedasdiingnsion of
measur ablse apprdximatgy il c2iotn logntyg e cnowitdh endt ATt § .cml deep.| (appraimatehe X de Btdaysheftee
not ed, ti sJwmespldathelipe dngewasr esthinistdrect thropgh intrapgritoheal injeation at iaseoneentuation 96 4yregimpy
the Evans Eiredficrreramsters andapsuthera dipted (nrthe foliowing tabie. The sealuatignoragedones R4 hours after
over| ayed tiak tegiment ugingithe el stpip Fvang Biue iroa prioessiurg sistiipralp Batwhighyyes upedlert evalyatiog;
of normal ri¥mEenecresisda tha Buffaio raly the only-qitiarnae, bginarthe intraperdenga! dnieckion: of the rlyq stadose
The phot Bdyhame@et AR Yo hepdings o epch SelwRp &g tMesame At harat M Col um No. 2 Is

the total light dose 50 adm nistered In terns of Joul es per square
centineter. J&?éurm D¥ug Boseés tTimedasersOiwalaro(intessigy t R cllari ) eBr] s.d.
adm ni stereemtn termg/kal Ny dtwer digugoer leksgttogmw r@im)oody wei diwim) Col umm

No. 4 Is’st he tine | apse bet wdelightim ni stmation_of drug and_treatpment with
| aser light. Columm No. 5 Is the wavel en%th of treatnent,light

[ n +
nanometers. &8lum No'® I's the it ensity¥®8f thd®reat fefit RiYht? | nf0-3- 3.2
mlliwatts per square centineter. In Colum No. 7, [err] is the nmean depth

of necrosi SvoliicBlion lok ABRFSIS 8f ddfmdi fiRud (HEBIe driskif)Ufs obseed. t he di stance from 55
the necrgtic $iRitr Pésuitsbre loBEIE MRS thd RomPiindKinNExaplbs) €5 NS b@hihiSter8d G a Gimileile
turfor nost pebwddtesvhicd.r om the skin. S.D. |s the standard deviation of x (N)

s the nunber of tunors or legs Involved In the experinent. Colum No. 8 Is
t he range axamers t# of necrosis in mllineters within the group. 15 EPO

168 831 B1 TABLE ii time 5 in hrs. drug btwn
wave- j ol PO Exproments withuRatkand imendrL-Glutarmyb@hidrin ge range tunor
[err] nmg/ kg ight nm [ err] s.d. (n) nm 7777 10
20 24 Buffgjg, rats with Margjg) Hepagonr® 7777 Bangnl 1subcutapeously on the outside of ¢aph hind leg

20 24 werecggibjected to photogiygmic ttp_r{pyﬂ.us'mg @opash-glutamyl chigrin e tetragagium saly as the drug.g50

200 2.9 + {Thee menfal grogedyrewgs the same as is employed for testing of the mono-i.@ppartyl ghigrin ec

1.9 (7) %2 Sgedfic otors anghyesults gre listed in fgdable below. 50g 3 6 - 1 4 (6) 36 10
overlyl E’dn r musc

le d b E
ég 5 24 fﬁﬁ‘;’e sun?in lna;n ;ﬂéﬁi};ﬁ%@%@@%ﬁgﬂ:ﬂ z:"n?gigm area of light treatment overlapped
normal tissue in severat S. ' '

Column No. 1 is the total light dose administered in terms of Joules per square centimeter. Column No.

36 2 is the dose of chlorin 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. 5 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.e., the distance from the necrotic top of the tumor next to the skin to the necrotic edge of the

40 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.

%  joules/cm? Drug Dose Time in Hrs Wave- lntensl}y X s.d. (n) B s.d.

mg/kg btwn drug length mW/em® (mm) {mm)
& light nm
s0 20 20 28 €65 100 3.82 0.3 17 9.6 3.6

Similar results are obtained when Compounds 1-5 of the preceding examples are administered to
similarly pretreated rats.
55
EXAMPLE 15

PDT EXPERIMENTS WITH MICE AND MONO-L-ASPARTYL GHLORIN e¢

17



15 20 20 24, 655 100 4.1 1.3 (17) 2-6

20 + . 20 24 660 100 5.4 1:9 (8) 2-7.5 28.4 20 24
655 - 200 5.4 1.6 (29) 2.5-11 28.4 15 24 655 200
4.0 7 (2) 56.8 15 24 EPO016ga31B1 200 4.5+ 0.7 (2) 4-5
56. 8 20 24 655 2000 4.5 + 0.7 (2) 4-5 20

113 SmFtu rlﬁ%‘:éNz Ha ROS 1{)@\ Y §P§&hf gva‘u tﬂal otody| Q
24 mono-L: éﬁﬁ\yl chlerlrpes iu(n g%qé &%é’ ‘% % ’;il é'gé

200 3.8 rhé pdtdcd)is thé samel Bdthe expedment inddving mong 622 aspartal chiodP 8 AR colifi
Speci f i € héaaihg thesame?&mos%sed in this sf3® and the rat (2) 169

5 48 655 200 4.8 + 0.8 (6) 3. -6 25 5123tc 10

20 24 655 100 4.0 (1) 20 20 655
100 2. Goufes? (Du ug Dode 2Fime in HFS Wad@- Inten@ﬁ? )'E gn) 50 s.d.

(2) 20 z 20 2/k B6kn drug MQQ 4.9 + 1.0 8 4 20 20
24 MI/%800 4. Bght 1.1 o) 2. SnvRI0* (@) 4 20 (maf 655
100 . 1 4) 3-6 1/5* 30 = 28.7% 20 24 , 095
200 3. 20+ o 3 9) 3-3.5 297+ 30 66520 IO 7.96832.9 8 13L80 ¥3.5 4
1;0 (4) 3.5-5.5 56.8 20 24 655 200 3. 0 - (1) 56.8
5 48 655 200 No effect (9) 113 655

200 No T4 Aflth(House bhoWedho résponse ﬁai@ ? fie' 8

24 863 tatistical anal Thlsc bmusec‘: s ll was ég&‘&qgﬁosoma
Increasedhdmtuagﬁk ofthe e r$ hau.a poi nt 0 tre rrent

665 (10) 24 hr Evaluation: 6 showed sone

i ncreased dye uptake in the skin at point of treatnent. 10 20 24

665 L, exampLel’C (10) 45 14 day Eval uation: none showed

si gns of =sk+#—oe+ tunor necrosis and hair had regrown normally. 20 20

24 665 yuman colis (Hel-E Qtrain DIB/AH2) were Inc(ll?a@d in-95 SR PIEE bitle' iabks 1628 't@BerBft one
ani mal - s hguRfbn GREY %brgflhé?:frm‘é& incubald Fér' 1 MiRtté Perdods in '8 FAR ARt cMBIniNG!
and hai I pdBgRRriRkH HBkih ¥n ABmS!H-122MbdiR Hithoad BLier & nifthds, 6P Rluniaied orWi t h
M ce agdvdibkiOpetiodds shal dublredét!a2T € I &mplbte medium for 24 h. Cell counts were then made using a
phase contrast microscope of the fraction of the surviving cells. The broad band incandescent light source
used was adjusted to give an incident light intensity of 6 x 105 erg cm™ 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
30 suitable for the rapid and sconomical screening of large numbers of potential photosensitizing agents The
results of this experiment are shown in Table lil.

36

50
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16 EP 0168 831 81 PDT with the.nono-L-aspartyl chiorin [err],
tetrasaedi um salt was evaluated In another animal/tunor nodel system The
tumor, SMI-F, was transpl anted subcgﬁgqgggg{ into the shoulder/rib area
(one si de only) of DBA/2 Ha ROS D + m ce. +he treatment reginme was
started when the tunors had reached a dlnen5|on of 5 approximately 1.5 - 2
cmlong by 1 cmwide and 0.7 to 1 cm deep, (approximately 7 to 8 days after
transplant). The drug was adm ni stergd through Intraperitoneal |njection at
a concentration of 4 ng/nm. Specif?c paraneters and results are listed in
the following table. The eval uati @ \{as,dong, 24 hour® after light treatnent
using the vital stain Evans Blue | ocedureé simlar to that which was
used for evaluating tunor necrosisviph tdje Buffalo rats, the only difference
being the intraperitoneal injectian f Jlhe gyelat aglose 10 of 5 ng per
nouse. The headi ngs of each coILndE61 he san® as the rat system joules/
Drug Dose Time In Hs Wave- |frepsi8ly [erg] s.d. (n) 5 s.d. cm
mg/ kg bt wn drug Iength ] WP) ~ (

| i ght nm 40 40 24 665 100

6.6[err] 2.0 7 10. 3[err] 3. 2"%5 i @i cation of necrosis of nornal

ti ssue (nuscle or skin) was obser mlar,results are obtained
when thggconpounds | n Exanples 1- dmi#i s ered®o a si mlarly
pretreated m ce. EXAMPLE 14 25
nono-L-d utanyl Chiorin [err] Buféa
transpl ant ed subcut aneously on th& Tt
t o phot odynam c therapy, using no#d9L-
salt asazhe drug. The experi ta oC
for testing of the nono-L-asp tyB hlﬂ
and results are listed in the ah&é:qu
by the Evans Bl ue nethod - to®ghe over
surroundi ng the tunor was obs&jved, alt
| i ght treatnent overl apped no | tissu
the total light dose adm nistered Int
Colum No. 35 2 is the dose of chlorin
per kil ogram of rat body weight. Colu
adm ni stration of drug and treatnent w
wavel endth of treatnent light in nano
of the treatnent light in mlliwatts,
6, X is the nean depth of necrosis in

riments with Rats and
ts with Morris Hepatoma 7777
de of gach hind | eg were subjected
ut LEchI om n[err] tetrasodi um
dure s the sane as is enpl oyed
in[err]. 30 Specific paraneters
w. No visible damage as assessed
i ngAsKin oreniormal mnuscle tissue
ough tlhe 1.% cm di aneter area of
In several cases. Colum No. 1 Is
ms of ¢Joul eg per square centineter
dmei siteredgl n terms of ng of drug
No. 3'is the tine | apse between
h laser light. Colum No. 4 is the
ers. Columm No. 5 is the intensity
er square ntimeter. In Colum No.
illinmeters~of the tunor tissue.

i.e., the distance fromthe necrotic tdp of the tﬁhnr next to the skin to
t he necggtic edge of the 40 tunor nost {distant fr@nthe skin. s.d. is the
standard deviation of X, (n) Is the nurfber of tum@s or legs involved in
the experinent. Dis the mean dianeter jof tunor ngprosis with the foll ow ng
s.d. the standard deviation for D X
]
~ 40 g
. &
N g
p p
45 - o
[ ] ) opd
G 58
0

50
EXAMPLE 17

SCREENING OF PORPHYRIN FLUORESCENCE AS A FUNCTION OF MOLECULAR STRUCTURE

56 Two transplantable tumor lines in Buffalo rats were used, Morris Hepatoma 7777 and Morris Hepatoma
5123tc. The tumors were transplanted intramuscularly on the rear of the thigh of the rats. After 10-14 days,
when the tumors reached the appropriate size, 2 mg (0.5 mi) of an amino acid porphyrin adduct solution
were introduced intraperitoneally into the rats. The amino acid porphyrin adduct solution was prepared as

19



45 Joules [err] Drug Dose Tine.in H's Wave- intensity s.d. (n)

s.d:+ nyg/ kg bt wn drug length mMN¥cm (M) (nm
& light nm 50 20 0 24 665
100 3.4 1.3 17 9. 6[err] Epoéig%”éi% | ar results are obtained when

Compounds. 1-5 of the precedi ng exanples are admnistered to simlarly

pretreat t%ﬂ)v)é’a* ﬁig oflsﬁe wgpﬁfﬁpuawmm% \%Eﬁ'aﬁé g@:sﬁ@% Physiological pH
MONG- L- AqipAR e, CHLORIN [err 7 EPO 168 831 B1 The SMI- F unor I n DBA/ 2
Ha ROS D +1h@ diPWere 19iiéd 128 MoliSartdS id ihiBLtSy, b dirfor [WAS tBAE® S BRTTRe E&Sﬁ‘yﬁﬁ of
NDNO- L- Ghudleaddlide vl dotbrviiell del a Lébtam Hidhsity 0\IRhtisourdd)e prot ocot—i s the sane as
the experi masMs v 8O st the pSRERAN derlvatives SRR, Thel combéunds dle Grolgelt aphdbetcaly. Col UM
headi ngs aFrellowing thadiaime a6 tht PEHEYrit 348l nimibel tatSindidatel @ taAIChunber df Rimofsyédarfiifiad.

Joul es/ THernegt domed of Tigures (AN isHl BumbéAvsiculated as rliewss ittieyporphyiiirefivojescecelwithin )
[err] Bmot. was mddked visually by /okgperson under a bonatantdmtergity U.V lightgsblired acgdriling to the scaleim
[err] (Om¥+ 1, 2, 3, 4. This number (was)then th@itiplied by the perchdt of the tumor dem@eistrating this

665 10 fluoregd@ce, i.e. (+1)78056) + 2+ 9 (10%) = 5G.Mpre fftep fjaB N, the A value i the table repreaent
showed nayeragespblaioed inseiermhserieraf sépacate pipaiments cinductddat differetimes i cal anal ysi s.
This i s bedbrulevalfe” fo@aghaurgerds tet™) veelt foithatJurgs slivided by: the ceveragediameter gt the

i nst ead @mmthégﬁgritoneunl 20 EXAMPLE 16 Human cells (HelLa, strain

D98/ AH2) wartimeisiey, pfal2d hpyss s glep cppdycted en somerof the tumorss e Aregeduse, isithe sgmp 8% 1yj ¢
at t acfretpeve. Preer} 1\iRg  therpayinoapid addyct wes utiiged: The resyfts arp alag indicated i Talaf¥. | n Hanmi s

F-12 medi um cont ai ni ng porphyrins, rinsed again In Hams F-12 nedi um

W t hout porphyrins for 5 mnutes, then Illumnated for 25 various periods,
and cultured at 37 Cin conplete mediumfor 24 h. Cell counts were then
made ing a phase contrast mcroscope of the fraction of the surviving

cefls.” The broad band i ncandescent |ight source used was adjusted to give
an incident light intensity of 5 x [err] . A positioning device permtted
illumnating each of five areas of a flask for different tinmes; one area
was not illum nated and served as a dark control. This gave a four I|ight
dose sggrvival curve froma single flask; the technique is thus 30 suitable
for the rapid and econom cal screening of |arge nunbers of potenti al

phot osensiti zing agents. The results of this experinent are shown in Table
I11. 35 40 46

30
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45
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50 55 18 EP O 168 831 Bl [ERR]. 10 [ERR] 20 30 [ ERR] EXAMPLE 17 SCREEN NG
OF PORPHYRI N FLUORESCENCE AS A FUNCTI ON OF MOLECULAR STRUCTURE 55 Two
t'ran'sp'l antable tunor lines in Buff%kqﬂf&tag1 re used, Morris Hepatonma 7777
and Morris Hepatoma 5123tc. The tunmbrs Were transplanted I ntranuscularly on
the rear of the thigh of the rats. After 10-14 days. when the tuMrs
reached the appropriate size, 2 ng (0.5 m) of an ammino acid porphyrin
adduct solution were Introducee | ntraperi#oneal | y=#Intorthewraty. The am no
aci d porphyrin addugtwsol wi onanas sr egar@d as 192 EP 01€8 831 Q1
follows: 4 ng of thp ¥nind aci & porphy™i n"was di ssolved In 0.1 M NaCH and
adj usted to physiolpgical pHwith 1 MHCI. The rats were killed 24 hours
after the injectionf The tunor was bisected in situ. The porphyrin

fl uorescence was dejerm ned under a constant Intensity UV Iight source. 5
Tables 1V and V lis] the porphyrin derivatives tested. The conpounds are
grouped al phabetically. Followthg the Ban® of thetporfhyrif® | s7a Runber
that in@icates the<fotal rmnbe® of Runplrszexam ney. TP neg cQl ufn of
figures (A) is a nufiber calculated as follows: the porphyrin fluorescence
within the tumor was ranked vigually bF‘ orF‘\e person under a,congtagf
Intensity U V. |i source accordi ng t-o tshe scale O. iy [ery], g1, o2, 3, 4.
Thi s nunber was t ultiPl i e® by &helrpedicent ofwt he & unoe demonst rat i ng
this 10 | uorescen®, i.e. [err] (80% + (+1) (10% = 50. More often than
not, the A value dhiglthe takl e wepresent averages obtained in several series
of separate effferz ®nts cdfiductdpd aP di¥fErent tifes. The "C v& u& for
each turnor is gthe fal ue™ for tha? t BhofM di vi de® by The 8ver BgeHi aneter
of the gunor, &n cmf A time study of 12-72 hougs was al so conducted on sone
of . t he tum;rs.mT@ rocedure Is the sane as 158hbove, except 1 ng of the
am no aci d Fdayjct s:uti Igzed.g‘ Thewresul t&s ar@ aleso iwdi ct ed n*Tabl e |V.
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55 20 EP 0 168 831 Bl .

[err] 10 [err] [err] 15 [err] 20 [err] 25 U'30

[*er ]

[err] [err] [err] 56 21 EP 0168831 Bl TABLE V TUMOR LINE: MORRI S

HEPATOVA 5123TC AVG DI AM CF EP 0 168 Qﬁ 5’ PHYRI N DERI VATI VE
TUMORS TUMORS  FLUORS A : C Chlorin [err] nmono (L)
aspartyl 11 1.10 26 26 24 10 "
mono (L) gl utanyl 13 hadfe v 24 12 10
Clai s -
. TUMOR LINE: MORRIS HEPATOMA 5123TC
: ' § AVG DIAM
& OF OF !
PORPHYRIN DERIVATIVE TUMORS T%)MO!)!S FLUORS A c
_— cm
Chlorin eg mono (L) aspartyl 11 1.10. 26 26 24
10 " mono (L) glutamyl 13 1.34 24 12 10
Claims
Claims for the following Contracting States: BE, CH, DE, FR, GB, IT, L|, LU,NL, SE
15
1. A fluorescent mono, di- or polyamide of an amino dicarboxylic acid and a tetrapyrrole of the structure:
| :
. 2w - 8] -
N

26

30

5

40

45

§0

58

wherein Z is the amino acid residue and X is the residue of a tetrapyrrole of the formula:

b { E
B
[
X
S — M
A NH HN c
M ——COOH
l N
D C\H 2
M H COOH
H
($HZ)2
COOR
wherein;
X= H, vinyl, ethyl, acety! or formyl;
Y = methyl or formyl;
M = methyl; and
E = ethyl
and "n" is an integer from 1 to 3 inclusive and pharmaceutically-acceptable salts thereof.

2. The amide according to Claim 1 wherein the amino acid is an alpha amino acid.
3. A mono- or diamide according to Claim 1.

4. Mono- or di-L-aspartyi chiorin eg
according to Claim 1. -



Clainms for the follow ng Contracting States: BE, CH DE, FR, GB, IT, LI,

LUNLy SE 15 1. A fluorescent nono, or pol yam de of I IH
di carboxylic acid and a tetrapyrr, structure: mnm Hl“ ’H!w
amno acid residue and X is the regs‘fb@a%f Y tetrapyrrolse

25 30 M35 [err] 45 wherein; X = H vinyl, ethyl, acetyl or fornyl; Y =
methyl or fornyl; M= methyl; and 5Qagrev E = ethyl and "n" is an
integer. from1 to 3 inclusive and pharmeteuti cal | y-acceptable salts
thereof. 2. The ami de auBoR diINg: t MORRLH HERATOMAr $i23TChe anino acid is an

al pha am.no acid. 55 3. A nono- or diam e a((:ﬁg({d%l%g to Cdaim1l. 4. Mno-
or di-sL-aspartyi chlorin [err] accordi ng to TABLE V TUMOR

L| NE: TC]VA 512 | AM ipy C
MORRre ¥R SEREvVAYEvED uonsVA TUMORS g_:.ggg% U I\/t%? s Shms

TiUCRS @lfém e  mong (m “;%'b‘ Ior| n Elerl(r)]l 10 . myo (L), aspartyl

S T0 o (L)
gl ut amyl 13 mone () gjutamyl 1-34 24 10 Hai msmi?] ai s
for the followi ng Contracting States BE, CH, DE, FR, GB, IT, U LU N, SE
15 1. A fluorescent nono, di- or pol yam' de of an am no di carboxylic acid
and a te®AM%yrrole of the structure: err] wherein IS the am no acid

resi due Clatms)tor, the fqliowing Goptrectisg s&“?’ePF P GB’f"'t"I'ré'"NTﬁul a: 25

1. A fluorescent mono, di- or polyamide of an amino dicarboxylic acid and a tetrapyrrole of the structure:

2
B
0 N\ S —
N
x|
M
A NH HN C
35 —
M COOR
| N
- D CH
40 \ 2
M H COOH _
H
(?H 2 ) 2
COOH
45
wherein;
X= H, vinyl, ethyl, acetyl or formyl;
Y = methyl or formyi;
M= methyl; and
80 E= ethyl
d "n" is an integer from 1 to 3 inclusive and pharmaceutically-acceptable salts thereof.

2. The amide according to Claim 1 whersin the amino acid is an alpha amino acid.
86 3. A mono- or dlamide according to Claim 1.

4. Mono- or dl-L»aspartyI chiorin Ss
according to Claim 1.



30 35 : [err]
4Q [err] 45 wherein; X = H vinyl, ethyl. acetyl or fornyl; Y =

met hyl or fornyl; M= met hyl ; a E= et '
Integer from1l to 3 inclusive and %rﬁ(rqrgac&‘t |B1cal I yacceamnm'uwwmmm
thereof. 2. The am de according to Caim1l wherein the afiné akid*ls® an
al pha ami ne. aMerd- orbL-gldtamf chlmas Or dl ami de according to daim4. Mno- or
di - L- aspart ylacedudiay oiTidinenr ] according to Claim1l. 22 EP O 168 831 Bl
1111 1111121111121111121111111 5. Mono- or di-L-glutarnyl chlorin [err]
accordi ng 60 Minai enditL-aspartyl/baceriocblorirdes- L- aspartyl bacterochlorin [err] 5
accordi my t o agkading to Claim 1.\bno- or di-L-glutanyl bacteriochlorin [err]
according to Claim1l. 10 8. Mno- or di-L-aspartyl rhodin [err] according
to C ai m 17 Monriesgi-L-glutamiyl bactesiehlatingd r hodi n g7 according to Claim1. 15
10. Mono- or agferdingfp faighd nesochlorin [err] according to Claimi1. 11.
Mono- or di-L-aspartyl nmesochlorin [err] 20 according to Caiml. 12. A
process 'f of- Wi"‘ ja9Pprl! BefpeIunds of Clains 1 to 11 which conprises
contacting a B L as defined in aim1 with an am nodi car boxylic
acid In a guitable solvent and optionally converting the product to a salt
t her eof . 2% 1&2&.&%{&;&%%‘5%”@3& conposition containing a conpound accordi ng
to Cainp 1t0 idl ogeaf"he'r with a

10. Mono- or di-l:—glutamyl mesochlorin eg

according to Claim 1.

1. Mono- or di-L-aspartyl mesochiorin e
20 according to Claim 1. -

12, A process for preparing the compounds of Claims 1 to 11 which comprises contacting a tetrapyrrole as
defined in Claim 1 with an aminodicarboxylic acid in a sultable solvent and optionally converting the
product to a salt thereof.

25

13. A pharmaceutical composition containing a compound according to Claims 1 to 11 together with a

pharmaceutical acceptable carrier.

14. Use of a compound according to Claims 1 to 11 in the preparation of a pharmaceutical composition for
30 the detection and treatment of tumors and cancerous tissues in the human or animal body.

Clalms for the Contracting State: AT

1. A process for preparing fluorescent mono, di- or polyamide of an aminodicarboxylic acid and a
s tetrapyrrole of the structure:
( o
il
2= W - ¢l - x

40 a
N

wherein Z is the amino acid residue and X is the residue of a tetrapyrrole of the formula:

45

&6
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pharmaceutical acceptable carrier. 14. Use of a conpound according to
Claisree 1 to 11 In the preparation of a pharmaceutical conposition for 30

t he detection and treatment of t ancer ous | man or
ani mal body. Cainms for the Oont%t’é%@g? AT 1. mmﬂaﬂ“ g““‘mm
preparing fluorescent nono, di- or polyam de of an antodi car boxyi i ¢ acid
and a 35 tetrapyrrole of the structure: [err] 40 wherein Z is the am no
acid residue and X is the residue of a tetrapyrrole of the formula: 46 60
56 23 EP 0 168 831 B1 ——— 1111111112111112112111121 Y [err]
20 wherein;, X = H vinyl, ethyl, facety] or fornyl. 25 Y =

nmethyd or fornyl; M met hyl ; an ethyl and "n" Is an integer
from1 to 3 Inclusive which con : ng the tetrapyrrole with an
am nodi carboxylic acid insa suiflable sB vent @nd optionally converting the
product to a salt thereof. 88w The process ding to G aim1l wherein
the amno acid is an al pha ?m novaci d. 3. Th€ prodess according to Caim1l

whered n the product is a ng 2 or N¥i am de. 85 4. The process according to
Claim 3 wherein the produH “pono- or di- -qé'oartyl chlorin [err]. 5. The
process according to Caim rein the prodpet=+sC@®@Ho- or dl-L-glutanyl
chlorin [err]. 6. The process cordipy. to G phim3 wherein the product Is
nono- or dl-L-aspartyl bacteri Loy 40 7..The process according
to C'aim 3 wherein the product Is npng dr di Fgl ut anyl bacteriochlorin
[err]. 8 The process according to Qaim3 where(# the product Is nmono- or
di -L-aspartyl rhodin [err]. 45 9. “F're-p-r-eieéts adfO#li ng to Caim3 wherein
the product is nono- or di-L-gl ut ani| rhoggnylerr]. 10. The process
according to Caim3 wherein the product ifs o- or di-L- glutanyl
mesochlorin es. 11. The process accordi ng‘-'tQ91"(2| aim 3 wherein the product is
nmono- or di-L-aspartyi nmesochlorin [err]. 50

wherein;
X= H, vinyl, ethyl, acetyl or formyl.

25 Y = methyl or formyl;
M= methyl; and
E= ethyl

and "n" is an integer from 1 to 3 inclusive which comprises contacting the tetrapyrrole with an
aminodicarboxylic acid in a suitable solvent and optionally converting the product to a sait thereof.

2. The process according to Claim 1 wherein the amino acid is an alpha amino acid.
3. The process according to Claim 1 wherein the product is a mono- or diamide.
35 4. The process according to Claim 3 wherein the product is mono- or di-_l:-aspartyl chiorin 5.
6. The process according to Glaim 3 wherein the product is mono- or di-E-glutamyl chiorin 5.
- 8. The process according to Claim 3 wherein the product is mono- or dl-E-aspartyl bacteriochlorin .
7. The process according to Claim 3 whereln the product is mono- or di-L-glutamy! bacteriochlorin es.
8. The process according to Claim 3 wherein the product is mono- or di-L-aspartyi rhodin gr.
4 9. The process according to Claim 3 wherein the product is mono- or dl-E-glutamyl rhodin g
10. The process according to Claim 3 wherein the product is mono- or di-L- glutamyl mesochlorin es.
11. The process according to Claim 3 whersin the product is mono- or di-L-aspartyl mesochiorin .
12. Use of a compound prepared according to the process of Claims t to 11 for the preparation of a
pharmaceutical composition for the detection and treatment of tumors andcancerous tissues in the

human or animal body.

65 Revendications
Revendications pour les Etats contractants suivants: BE, CH, DE, GB, T, LI, LU, NL, SE

1. Mono-, di- ou polyamide fluorescent d'un acide amino dicarboxylique et d'un tétrapyrrole de structure :

24

)



12. Use of a conpound prepared according to the process of Clainms 1 to 11
for-the preparation of a r pharnmaceutical conposition for the detection

and treatnment of tunors andcancerou pl n the h y.
55 Revendl cat aons Revendi cat i ons po%urd f@’ﬁtda‘ts cont 3mﬂ§m“ M‘“ﬁ'umﬁ

BE, CH DE GB, IT, LU, LU NL, SE 1. Mno-, - Iu’Dr e'scent
d' un acids am no di carboxylique et d'pun tftr rroI e de structure: EP
0 168 831 B1 1111111111111 1111_1112&1 15.- Zest lereste d aci de
anin6 ; et - X est be reste d' un tst &pyrlgof Fdrnmule: 10 t6

=A" ~m 20 H sLCf N H~~~CO 26

|* D s C M COO COO SO~-~~~~~~~~~ O dans laquelle: - X =H, vinyle,
dthyle. acrtyle ou fornyle; - Y = ndthyleou forrnyie; S5 - M

2rmet hyi 0; et denglaqualiehyl| e; eot - wn" est un enffer do 1 a 3 Inclus, ot leurs
set s phar maceut 1 dleshienestend'acisdotamindest. 4 . 0 Anl nde seion |l a revendication 1,
dans | oquel |' aciXest iarested’ exitragyrrold derfermilani no aci ds. 3. Mono- ou di ami do
sslon la'evendl cationi 1. 4. iMmno- ou di-L-aspartyl chlorine os selon |la

rovendi catfon 1. 46 5. Mono- ou dl-L-gl u&arryl chlorine e6 selon la
revendicalion 1. 6. Mono- ou di-L-aspar bagteriochlorine e c selon la
revendl caffon 1. 50 7. Mono- ou di-L-glutfamyt—pacteriochlorine e, solon |a
revendicaffon 1. 8. Mno- ou di-L-aspartyl 8hofine go selon la
revendi c&ffon 1. 9. Mono- ou dl-L-gl I ne go selon la
revendl cation 1. 55 10. Mono- oy dI b gl ut | mespchl owi ne es solon la
rovondi cation 1. 11. Mno- ou dislzadpartyl nesochlariney5; selon la
revendi cation 1. -
_ 20 A N8 #N c
" ———— COOH
| N
4 —
2 D CH2
\
M H cooH
H (cHy),
00
30
dans laquelle :
- X = H, vinyle, éthyle, acétyle ou formyle ;
- Y = méthyle ou formyle ;
35 ~ M = méthyle ; et

E = éthyle ; et
- "n" est un entier de 1 & 3 inclus,
et lsurs sels pharmaceutiquement acceptables.
4 2. Amide selon la revendication 1, dans lequel I'acide aminé est un alpha amino acide.

3. Mono- ou diamide selon la revendication 1.

»

Mono- ou di-L-aspartyl chiorine o selon la revendication 1.
45
Mono- ou dl-_I:-glutamyl chlorine i selon la revendication 1.

L

Mono- ou di-L-aspartyl bactériochiorine © s selon la revendication 1.

N

50 Mong- ou di-E-glutamyl bactériochlorine o selon la revendication 1.
8. Mono-ou di-l_.-aspartyl rhodine g¢ selon la revendication 1.
9. Mono-ou dl-E-glutamyl chlorine gs selon la revendication 1.

* 10. Mono- ou dI-E-glutamyl mésochlorine & selon la revendication 1.

11. Mono- ou dl-l_:-aspartyl mésochlorine o selon la revendication 1.
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25 EP 0 168 831 Bl , I 121 MY L v 12,
Proc~d6 de pr6paration des conposes des revendi cation ut rend
la miss en contact d'un tetrapyrrole tel guo deflnl aﬁl“lﬁmwuﬂu Iﬂmpl
avec un aci de am no di car boxyl i qE29 168 831 8?1 sol vent appr oprite, "et 5| a*
conversion facultative du produit en un sel de celul-ci. 13. |Conpositlon

phar macqyt esﬁsﬁé GOBHEAARN ot FHERRAHLs FRbRRaARS 1YL R SRbleRD e ontcon
conj oi Nt ENGI @Y Strol Hor b et 2R Avdidabn ﬂu&cjm%wabﬁ?g-dﬁm ARG
d' un CoMpPOgRAam% Gt 1acEWBFIdh fRlitafd Ju profuitleh Ui 3RZIe oAk, €PAT LT ON" d' Une
conposi tion pharnaceutique pour [a ddtection et ie tradtement de tumeurs et
de ti$SuYs, GempoSilidAlphaabstis oRbRAt diCcomposdSIgH 1Bs ANerdizhtivhs 1 aREV&n@IneAehtoNs  °
pour |' Et ajve€ i dupsortphirinaseutignd Bécepidblel - F?roocddG de preparatlon d' un nono-.

dl - ou polyam de fluorescent d un acide am no di carboxylique et 16 d un .
t dt r apy H4.0Utfisatiry Ak coMpdsl eidh UssCrevétiaatiohsd)Lec i Rlans2fa préparation- d'dnec&dmpositichesSt e

d' acde am phdsmatdutique)poBicia déection St leCiraitemdne té Rybetls Gt Ae diSsué @anadrbex daifs je corps _ 30

38 10 humain ou animal. C COOH

Ne~~~~ e | = 40// ~COOR 46 ~~~~~~~~ * (CH 2) COOCH dens
| aquei | @evengications pour I'Etat ontrddtant swiydnk AT6t hybe, acetyl ou fornyle; - Y =
nmethyle ou fornyle; - M  nethyle; et - E ethyle; et - "n" est un entier de

1 h 3 | Acl Brecédgge prépargfign diep Merend pupaiamise dxoressent Sup aglde eming diearhaxyiiaue ety ec
un acPde afi¥niétragyrrole: psntje siveturedens un sol vent approprie, et |a conversion
facultative du prodult en un sel de celul-cl. 2. Proc6édd solon |a

revendl cation 1, dans lequel |'acide anrln est un al pha am no acids. 28
o
20 - R - -
L 5 = X
#
dans laguelte :
25 - Z est le reste d'acide aminé ; et

- X est le reste d'un tétrapyrrole de formule :

b4 =

—)
30
3
|
P4 .
35 / ==}
32 (5
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M- 1 i co03
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dans laquelle :
50 - X = H, vinyls, éthyle, acétyle ou formyle ;

- Y = méthyle ou formyle ; N

- M = méthyle ; et

- E = éthyle ; st

- "n" est un entier de 1 2 3 inclus, *

5 qui comprend la mise en contact du tétrapyrrole avec un acide amino dicarboxylique, dans un solvant

approprié, et fa conversion facuitative du produit en un sel de celui-ci.

2. Procédé selon la revendication 1, dans lequel I'acide aminé est un alpha amino acide.
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EP 0168 831 91 . Hzil HIl """ 3 Proced6 selon |a
reveadlcadon 1, dans |equel ie produit est un nono- ou dj ‘\\\\““RNG
solon |Is revendi catl on 3. dans quugbd % |t est ia

di-L-aspartyl chlorine es. 5 ‘5. Procede selon la revend onL3 dans

| oquel le produit est la nmono- ou di-L-glutanyl chilorine e6. 6. Proc~d4
sel on | a r ey ep@béddisbieia foveriditaton 1 £8ui& leqdetie Proaditdst urtfidno! & did@hids. OU

di -L-apartyl bactdrfochlorine e6. 1o 7. Procdd6 selon |a revendicatlon 3,
dans | oqueld. | Bropsdé delbr ia esméndicationB\dans Bguellie plodili ast 1a Moho-va af-Badparh tHsihe & . Os .
8. Procedc selon la revendlcation 3, dans |equel le prodult est |a nbno- ou
di - L- aspar t8y| Protud isslen g yeventisatdn 3Rdapsgle ie etoduit dsbla moue rod diclaglftamyl Shiortha Bs

| equel le prodult est la nmono- ou di-L-glutanyl rhodine 97. 10. Proced4
sel on | a r évefrgpddésplomiaJevectiigation] & dens|lequel lpprodiitl st la grong-apu dblkrespartvl bactériochlorine
di - L- gl ut anyl ®aesochl ori ne e6. 11. Proc6d6 selon |l a revendl cation 3, dans
| oquel le prodult est la mono- ou dl-L-aspart m~sochl orl ne e6. 20 12.

Uti i sati?orl- dPQFrdE aeien'e sevensicaiion 3 dans flagyp! Fwﬁuéead&ma@sw dicegiiarevh pastidochiorine

11, pour |a p¥epar atfon d' une conposition pharmaceuti que pour |a detection
et le traite rreurs e tissus ca reux dans e cor UITB.II’] ou
i mml + | 25 Spar B ARG P cen fdaht el GOty on B g AL NG PPPR Bed R

BE, CH, a F L 1. Fl uor | er endes odor

Pl yan o1 oostee hedn gr%‘s‘ﬁéﬁ"a?edﬂasn o8 1 Rl R nGhe 3 9‘%%(&@ thofthe 790
- 36 ho- ar. I

| st, und X den géstse@l'?]g;e ("é‘?ﬁro?igydrmrlso| [ Ue E)mﬂ"orrsr‘vla,}?n‘(‘g ° %u 9139&&58%@%&.
CH { 655 44, Procédé selon la revendication 3, dans lequel le Brodul%st la mono- ou di- L-Jﬁganyl mésetiidridd ;.

tC. 4) 2 300H 2 L darstelit, - H Vinyls Acet yt
odor Fornylia, Oﬁlisatlon d'ﬂﬂohiﬁbsé%ﬁréﬁ@lbﬁ%'proc&&é—dss revoAiicBaohs 1 WA, doar la préﬁrhlﬁrln d'une

composition pharmaceutique pour {a détection et le traltement de tumeurs et de tissus cancéreux dans
le corps humain ou animal.

25 Patentansprilche
Patentanspriiche fiir folgende Vertragsstaaten: BE, CH, DE, FR, GB, (T, Li, LU, NL, SE

1. Fluoreszierendes Mono-, Di- oder Polyamid einer Aminodicarbonsiure und eines Tetrapyrrols der
Struktur:
30
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) D CHy .
. H : H  COoOH
€8, ,

O0H

27



5 Ist, und "n" elne Zahl von 1 bis 3 einschlieflich ist, und

phar mazeuti sch vertrlgllche Sal ze davon. 2. Am d nach Anspruch 1, wobel die
Am nesaure ei ne Al phaam nosiure Ist. 3. Eln Mno- ode bt () nﬁ“‘
Anspruch 1. 10 4. Mbno- odor Di- EPARHEEENBH orin eo &Em mﬁw 5.
Mono- odor Di-L-dutanylchlorin e6 gem || Anspruch 1. ¢6. L Mho-* oder

D -L-Aspart C I | Pﬁpipruch 1. 7. Mono- oder

D -L-dut ar%%@b‘fo%ifgﬁég,{" '%ﬁg%iﬁ i pruch 1. 8. Mono- oder

Dl - L- Asparty godi%ﬁgugpm I'R Anspruch 1. 20 9. Mono- odor

Di - L-d ut anygrhodigpygr genf O Anspruch 1. 10. Mono- oder

DI - L- Gl ut agy| A &P Gl QM RorPEbi&) € BRSBNIBARR st Gid gharmeeutidch verigiene $¥48 avon.

Dl -L- Aspartyl nesochl orin or gemAL Anspruch 1. 12. Verfthren zur Herstellung
der Ver ba, NoHROREh AkprubiI O Wobet Bie Amitlosiurelaine Mithaddliosiipdleakct | eren ei nes
Tetrspyrrols genli Anspruch 1 mit elner Am nodi carbonsgure In elnern

goel gnet ®&n Elncanagmsst Ditreik gortib Apegradnanenf al | s das Umwandel n des Produltes In
ein Sad z davon unfait. 30 13. Pharnazeutische Zubereltung, dle sine

Ver bi ndufag MypesnaerDi+-Aépestpichidrio lee gemiifiApsphuith Aussmmen nit el nem phar mazeuti sch
vertrigllchen Triger enthlit. 14. Verwendung el ner Verbi ndung genri 3

Anspr uchB- 1 Mene oder DirbiGiutRmyichievinses @geméapserdetet: phar nazeut i schen 36
Zusamenset zung zum Nachwel s und zur Behandl ung von Tunoren und

Kr ebs éfevie b Meng-paerdlirk-Apartyibaciodochigdngs qemi} Anspiveth!-K6r per . Pat ent anspr Uche 1Ur

f ol gendon Vertragsstaat AT 40 1. Verfahren zur Heretellung sines

f 1 uor esi er MBS HiL-Clutamylbaciorioshiqnp e, a9mad &nsarych - Ani nodl car bonsi ure und
el nes Tetr rrQql r Struj.ctur: bel der Am noslurereet ist. und X den
Rest ¢j n&es%Pgﬂ%"g'éf@ﬁﬂ@Pé'WrW%% 28  EP O 168 831 Bl [ERR] 20

[E’RR]zod stel |t b = Vi , l,, Acetyl odor Fornyl; Y -
Met hyl i%etr'w%ﬂ%rwﬁ}wgﬁuﬁym‘%tgﬁﬁﬁasu%g&%1' E Et hyl Ist, und "n"

el ne Zah{y m%gi?_h_égmmsm 4‘%mg§1\nsp|q§,s,_das Kont adt | eren des

Tetrapyrrols mt e
25 11. Mono- oder Di-L-Aspartylmesochlorin es gem#2 Anspruch 1.
12. Verfshren zur Herstellung der Verbindungen der Anspriich 1 bis 11, das das Kontaktieren eines
Tetrapyrrols gemiB Anspruch 1 mit einer Aminodicarbons8ure in einem geeigneten L&sungsmittel und
gegebenenfalls das Umwandein des Produktes in ein Salz davon umfaBt.

13. Phamazeutische Zubereitung, die eine Verbindung gem&8 der Anspriiche 1 bis 11 zusammen mit
einem pharmazeutisch vertriglichen Triger enthilit.

14. Verwendung einer Verbindung gemiB Anspruch 1 bis 11 bei der Herstellung einer pharmazeutischen
35 Zusammensetzung zum Nachweis und zur Behandlung von Tumoren und Krebsgeweben im menschii-
chen oder tierischen Kdrper. '
Patentansprliche flir folgenden Vertragsstaat AT

40 1. Verfahren zur Herstellung eines fluoreszierenden Mono-, Di- oder Polyamids einer Aminodicarbonsiiure
und eines Tetrapyrrols der Struktur:

( 0
il
45 z2-nu-=-20 X

YL

wobel Z der Aminos@urerest ist, und X den Rest eines Tetrapyrrols der Formel:
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Am nodl car bonsaure in el nem gesi gneten Ldsungsm ttel und gegebenonfal | s das
Umandei n des Produkts In ein Selz davon unfast. 3o 2. Verfahren nach
Anspruch 1, wobel die Am nosgure e'%“&%ﬁ gy nosgure Ist. 3. Verfahren
nach Anspruch 1, wobel das Produict sin no- oder fahren
nach Anspruch 3, wobel des Produkt Mno- odor Di-L- Mﬂ]ﬁ\mﬂ‘mn | st
35 5. Verfahren nach Anspruch 3, wobei, des Produkt

D -L-Autanylchlorin es lot. 6. Verfaltren n&ich Anspruch 3, wobei des
Produkt Mono- odor Di-L-Aspartyl bacter rine, Ist. 40 7. Verfahren
nach Anspruch 3, wobel das Produkt Monjo-3od¢r DI-L-t3lutanyl bacterlochlorin
es 1st. sa Veriahren nach Anspruclg=S- &8s Produi t Mono- oder

D -L-Aspartylrhodln 97 |st. ach Apspruch 3, wobel des Produkt
Mono- oder DI -L-0 utanylrhod
wobel des Produkt Mbno- oder ut anyl nmeso mHeo ist. 11. Verfahren
nach Anspruch 3, wobel das Prigdykt hano- ode;. D -L-Aspartyl mesochlorln es

I st. so™2. Verwendung ol ner [ herggstat | § geni A dem Verf ahren
der Ansprflche 1 bUs 11, zuk el l ung el ner Argsptyi schen
Zusamenset zung zum Nachwei s und {Behandl png vonl Tunoren und Krebsgeweben im
menschl i chen oder tlerischen Kor

. : p ‘e
\ 2
H .
(f.'l.) 2
™ Ccoos

darstelit, wobei X = H, Vinyl, Ethyl, Acetyl oder Formyl;
Y= Methyl oder Formyl;
M= Methyl; und
26 E= Ethyl
ist, und "n" eine Zahl von 1 bis 3 einschiieBlich ist, das das Kontaktieren des Tetrapyrrols mit einer
Aminodicarbonsiure in einem geeigneten Lisungsmittel und gegebenenfalls das Umwandein des
Produkts In ein Salz davon umfaBt.

30 2. Verfahren nach Anspruch 1, wobei die Aminosiure eine Alphaaminoséure ist.
3. Verfahren nach Anspruch 1, wobel das Produkt ein Mono- oder Diamid ist.
4. Vertahren nach Anspruch 3, wobel das Produkt Mono- oder Di-L-Aspartylchlorin es ist.
” 5. Verfahren nach Anspruch 3, wobei das Produkt Mono- oder oder Di-L-Glutamylchlorin es ist.
8. Verfahren nach Anspruch 3, wobei das Produkt Mono- oder Di-L-Aspartylbacteriochlorin es ist.
4 7. Verfahren nach Anspruch 3, wobel das Produkt Mono- oder Di-L-Glutamylbacteriochlorin es ist.
8. Verfahren nach Anspruch 3, wobei das Produkt Mono- oder Di-L-Aspartyirhodin g7 ist.
9. Verfahren nach Anspruch 3, wobel das Produkt Mono- oder Di-L-Glutamyirhodin g7 ist.
“ 10. Verfahren nach Anspruch 3, wobsi das Produkt Mono- oder Di-L-Glutamylmesochlorin eg ist.
11. Verfahren nach Anspruch 3, wobei das Produkt Mono- oder Di-L-Aspartyimesochiorin es ist.
50 12, Verwendung einer Verbindung, hergestelit gem#B dem Verfahren der Ansprliche 1 bis 11, zur

Herstellung einer pharamzeutischen Zusammensetzung zum Nachwsis und Behandlung von Tumoren
und Krebsgeweben im menschlichen oder tierischen K&rper.
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