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(57) This invention relates to new compounds which 
are useful in photodiagnosis and phototherapy, especial? 
in the detection and treatment of tumors and cancerous 
tissues in the human or animal body.

Claim

1. A fluorescent mono-, di-, tri- or tecramide 
of an amino, acid and a carboxy containing tetrapyrrole 
compound of the formulai

I

or the^corresponding di- or tetrahydrotetrapyrrole, said 
amide ■■14-n-age^being formed between the amino group of the 
amino acid and a carboxy-containing substituent attached 
to the tatrapyrrole; wherein
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is methyl,

is H, vinyl,

-2-

V’
C-CH3 

ethyl, / -CHCH3 ,

OH

CH2CH2CO2H, or =CHCHO; 
is methyl, f -H

or

-CH3
is H, vinyl, ethyl, CHCH3

OH,

or

CH2CH2CO2H, =CHCHO, or Q -H

/ -ethyl;
R5 is methyl;

R6 is H, CII2CH2CO2H, CH CH CO R or C°2H;

R7 is CH2CH2CO2H, CH2CH CO2R cr ζ -cb2ch2h

C
R8 methyl or \ -CHg

c -H;

R9 is H, COOH, CH2COOH or methyl;

provided that when R^ , R2, R3, R^, R^ and Rg represent 
two substituents 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; or -C=O -C=O

R and R_, taken together are -CH„ or -CHCO„CH..
v y 2 22

with the proviso that at least one of R - R includes aj. y
free carboxyl group; and salts thereof-; and wherein the

amino acid has the formula;

.../3
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wherein
each A1 and A may be the same or different and 

are selected from the group consisting of COOH, SO^H or 
OH with the proviso that said compound contains at least 

one COOH or SO^H;
and Z are independently an alkylene chain

containing from 0-5 carbon atoms in the principal chain 

and up to a total of 8 carbon atoms;
yl and Y are independently an alkylene chain 

containing from 0-5 carbon atoms in the principal chain 

and up to a total of 8 carbon atoms with the proviso that 
when both A and A1 are other than SO3H, then one of Y1 or 

Y must contain at least one carbon atom in the principal 
chain; or

Y and Y taken together with the nitrogen to 
which they are attached form an N-heterocvcle containing 
from 4-9 ring carbon atoms and up to a total of about 15 
carbon atoms; or

11 ...Y Z or YZ individually may form a cycloalkyl 
group containing from 5 to 10 ring carbon atoms and up to 
a total of about 16 carbon atoms;

n1 and n are independently 0 , 1 or 2; and

n1 + n = 2.
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This invention relates to new compounds which 

are useful in photodiagnosis and phototherapy, especially 

in the detection and treatment of tumors and cancerous 
tissues in the human or animal body.

It is known to irradiate tumors and cancerous

tissues in the human body with intensive light following 
administration of a hematoporphyrin derivative in the 

wavelength range of 626 to 636 namometers to reduce and, 
at time, destroy the cancerous cells (see PCT published 

specification WO 83/00811). It is alsb known that 
porphyrins, especially the sodium salt of proporphyrins, 

can maintain or promote the normal functions of cells and
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are useful for preventing the. genesis, growth, 

metastasis, and relapse of malignant tumors. Japanese 
Published Patent Application No. 125737/76 describes the 
use of porphyrins as tumor inhibiting agents, 

exemplifying etioporphyrin, mesoporphyrin, 
protoporphyrin, deuteroporphyrin, hematoporphyrin, 

coproporphyrin, and uroporphyrin.
In Tetrahedron Letters No. 23, pp. 2017-2020
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(1978) , there is described an amino monocarboxylic acid 
adduct of the pigment bonellin obtained by extraction of 
principally the body wall of the marine echuroid B. 

viridis. The structure of these adducts is presumed to 
be an amide formed through either of the free carboxy
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groups of bonellin and the amino mono-carboxylic acid. 

Hydrolysis of the adduct yielded a mixture of valine, 

isoleucine, leucine and alloisoleucine. No use for these 

amino acid adducts is described in this reference.
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That the tetrapyrroles cause intense photo­
sensitivity in animals is well known and has been 
documented in numerous articles in literature, e.g., J. 

Intr. Sci. Vitaminal, 27, 521-527 (1981); Agric. Biol. 

Chem., 46(9) , 2183-2193 (1982); Chem. Abst. 981, 276 
(1983) and 88 6976m (1982).

The present invention is directed to a 
fluorescent mono, di tri or tetramide of an amino acid 

and a carboxy containing tetrapyrrole of the formula:

5

or the corresponding di- or tetrahydrotetrapyrroles, said 
amine linkage being formed between the amino group of the 
amino acid and a carboxy-'containing substituent attached 
to the tetrapyrrole; wherein
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R^ is methyl,

R2 is Η, vinyl,

-C=O, CHnCH„CO_H, z z
R^ is methyl,

R^ is H, vinyl,

CH„CHnCO„H,Z i. 3

R5
R6
R7

-H

or

-OH

ethyl,
-GH3
-CHCH3
OH

or =CHCHO;

ethyl,

=CHCHO, or

is
is
is

-H

or

< -ch3
CHCH3
OH
-H 
“ethyl;

methyl;
H, CH2CH2CO2H, CH2CH2CO2R or CO H;
CH2CH2CO2H, CH2CH2CO2R or f-CH^H CO2H

C-H;

R8

R9

is

is

I 1

1

5
H

t

. ‘30
I

-c=o
or I
-CHCO2CH3

methyl or C-CH3
C-H;

H, COOH, CH2COOH or methyl;
provided that when R^, R2, R3, R^, R^ and Rg represent
two substituents or are divalent and attached to the same 
carbon, the respective pyrrole ring to which attached is 
a dihydi pyrrole;

R is lower alkyl or benzyl; or -C=0
I

Rg and Rg, taken together are -CH2

35



with the proviso that at least one of Rn-R includes a 

free carboxyl group; and salts thereof; and wherein the 

amino acid has the formula:

5
(A1)nl [Z1Y1] - N - [YZ] (A)n II

10

wherein

each A and A may be the same or different and 

are selected from the group consisting of COOH, SO^H or 
OH with the proviso that said compound contains at least 

one COOH or SO,H;
1 J .

Z and Z are independently an alkylene chain 
containing from 0-5 carbon atoms in the principal chain 

and up to a total of 8 carbon atoms;
γ·*" and Y are independently a'n alkylene chain 

containing from 0-5 carbon atoms in the principal chain 
and up to a total of 8 carbon atoms with ae proviso that 
when both A ahd A^ are other than SO^H, then one of Y^ 

or Y must contain at least one carbon atom in the 
principal chain; or

Y^ and Y taken together with the nitrogen to 

which they are attached form an N-heterocycle containing 
from 4-9 ring carbon atoms and up to a total of about 15 
carbon atoms; or

Y Z or YZ individually may form a cycloalkyl 
group containing from 5 to 10 ring carbon atoms and up to 
a total of about 16 carbon atoms.

n3- and n are independently 0, 1 or i; and
n^- + n = 2.

35
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The compounds herein are useful for the photodiagnosis 

and phototreatment of tumors or cancerous tissue in an 

animal host.

The products contemplated by this invention are 
cyclic and acyclic tetrapyrroles adducts indicated herein­
above derived by various procedures from 
naturally-occurring tetrapyrroles. The cyclic 

tetrapyrroles have as their common parent tetrapyrrole, 
uroporphyrinogen, and possess the following ring

structure :
10

15

20

1 2

19 20 A 3 4·

18 5
/—

i) NH HN
/ \

15 8\
14 13 c. 10 9

12 11

i

IJ

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

also include perhydro^-, e.g., dihydro- and tetrahvdro-, 
derivatives of the said ring structuret 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 me thine group, i.e., -CH=. The compounds of 

the present invention are designated as derivatives of 

35
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the tetrapvrroles for 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 herein before as 
well as the corresponding perhydro derivatives, and the 
corresponding non-cyclic pyrroles, i.e., the linear 
tetrapyrroles, commonly known as the bile pigmeats.

The tetrapyrroles employed in the present 

•invention are all derived by various "means find various 
alteration procedures from natural tetrapyrroles. The 

naturally occurring tetrapyrroles have as their common

15

< < 
t *

• '“20I: 11
t * *« * <

« i 
t
«■

25

30·

ancestor uroporphyrinogen III, a hexahydroporphyrin 
reduced at the bridge positions. For example, synthetic 
or biosynthetic derivatives or products of 

protoporphyrins IX or protoporphyrinogen IX are 

well-known in the art (see, for example, Porphyrins and 
Metalloporphyrins, K. Smith Elsivier; The Porphyrins 

(Vols. 1-7) D. Dolphin, Academic Press; and Biosynthetic 

Pathways, Vol. Ill, Chapter by B. Burnham, editor D.M. 
Greenberg, Academic Press) .

The non-cyclic tetrapyrroles are commonly known 
as bile pigments and include, for example, bilirubin and 
biliverdin. These tetrapyrroles are also derived from 

protoporphyrin, e.g., as metabolic products in animals.

' A further characteristic of the present new 
compounds is the presence of at least one amide linkage 

between the amino acid and a carboxy substituent on the 

ring structure. These are present in the instant new 
compounds together with other substituents as defined 
hereinafter.

< t * <

35
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Thus, the present invention contemplates amino 

acid derivatives of compounds which contain the 

chromophore of porphyrins, chlorins or bacteriochlorins, 

as well as related porphyrin compounds. The amide
5 linkage involves an amino group of the specified amino 

acid and a carboxy group of the tetrapyrrole. The 

present new compounds embrace, inter alia, derivatives of 

the tetrapyrroles which contain at least one free carboxy 
-group. These derivatives include the major classes of 
tetrapyrroles: carboxy-containing porphyrins, chlorins,

and bacleriochlorins, which are well-known to those 
skilled in the art.

The amino acids employed in the present 

invention have the following formula:

15 (A1) 1.[Z1Y1]N - [YZ] (A)n
n

0 0
0 0
ώ « 0 ft

. .. 20
B ft 0

0 0 0

ft 0 0
ft « ♦

ft ft ft ft

ft ft
ft ft
ft 0 ft ft

ft 0 «
« ft ft

4 < <

25

1111wherein A , η , Z , Y , Y, Z, A and n have the meanings 
described hereinabove. For purposes of this invention, 

it is intended that A can be a substituent on: Y or Z or
1 11both and that A can be a substituent on Y or Z or 

both. The variables n and n^ indicate the number of A 

and A1 substituents present. For example, when n is 2, 

then each A which may be the same or different may be 

disubstituted on Y or Z or mono substituted on Y and Z.
When n is 1, the A is monosubstituted on Y or Z, but not 

both. Finally, when n is 0, then (A) is defined to mean 
1 .hydrogen. Similarly, when n is 2, then each A1 which

1 1 
may be the same or different may be disubstituted on Y 

3θ i 11 1 .
<··: or Z or monosubstituted on Y and Z . When n is 1,

35



i
I

1

5

10

15

<s ft
* 0 >
ft

«s e « 
o fi ®

o 4 ft

25

< 4
«.

r '

30 »<«»«.»<

V 1 ♦
< t *I I 1 4

35

- « -
1 ■ 11 then A is monosubstituted on Y or Z , but not both.

1 1Finally, when n is 0, then (A ) is defined as hydrogen.
The amino acids employed in the present 

invention are primary or secondary amino acids. The 

specific position of the amino group in the carbon atom 
chain is not critical; the only requirement is that the 
amino group be available to form the requisite amide 
linkage with the carboxyl group of the selected

■ prophyrin. When the amino acid is primary, it must 

contain at leant one sulfonic acid group, i.e., SO^H. It 

is to be understood that the sulfonic acid group is 
attached to the main chain through the sulfur atom. The 

primary amino acids contemplated to be used in the 
present invention have the formula:

H2N[YZ]An

fl 
o(-sulfo-P-alanine is an example of this class of amino 

acids.

The secondary amino acids used in the present 

invention contain two of the following functional groups: 

COOH, SO^H or OH, with the proviso that the amino 
compounds contain at least one COOH or SO^H. In other 

words, the present invention does not employ those amino 
acids containing two hydroxy groups. On the other hand, 

the present invention employs those compounds containing 
two CO2H groups, two SO3H groups, one CO2H and one SO3H, 

one. CO2H and on OH group and one SO3H and one OH group.
Various secondary amino acids are used in the 

present invention. When n is 2, then the amino acids
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1
used in the present invention have two subgeneric 
formulae. One of the formulae is:

Η

5

10

and A have the meanings described 
2. In other words, both of the 

i.e., CC^H, SO3H or hydroxy are
Z or both Y and Z.

wherein Y1, Z1, Y, Z 

heretofore, and n is
•groups defined by A,

either substituted on Y, Z or both Y and Z. Compounds 

within this definition include N-alkyl-asparatic acids, 
N-alkyl~glutamic acid, N-alkyl serine or N-alxyl 
threonine and the like.

Another variation has the generic formula:

15 H
(A1 )(2¼1) N - (YZ) ( A)

20
t

·. ί

. 1 1wherein Z , Y , Y, Z,

definitions. In this formulation, 
substituted on Y of % 
substituted on Z1 

acid, 

like i

A1 and A have the aforementioned 

the A substituent is 
and the A1 substituent is 

or Y1. Examples include iminodiacetic

iminodiproponic acid, 4-hydroxyproline and the

I

* «<

< 
i t

1 »

25
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It is to be noted that the amino acids 

containing ring substituents are also employed in the
1present invention. For example, Y and Y taken together 

with the N to which they are attached can form a 
N-heterocyclic containing 4-9 ring carbon atoms which may 

be saturated or partially unsaturated. The 
N-heterocyclic may be substituted or unsubstituted

35
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1
monocyclic or bicyclic rings any may contain up to a 

total of 15 carbon atoms. An example is

4-hydroxy-proline . 
ί i

Alternatively, YZ or Y Z~ individually may form 
a ring containing from 5-10 ring carbon atoms and up to a 

total of 15 carbon atoms. These groups may be monocyclic 
or cicyclic or tricyclic. For example, Y and Z or Y1 and 

1
Z taken together may form a cvclopentvl, cyclohexyl,

■ norbornyl, adamantyl and the like.
With respect to the alkylene groups Y, Z, Y^ 

and 3, the lower alkylene groups contain up to 6 carbon 
atoms which may be in the normal or branched 

configuration including methylene, ethylene, propylene, 

isopropylene, butylene, isobutylene, hexylene, and the 
like. It is preferred that lower alkylene contains from
1-3  carbon atoms.

ϊ I
III
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These amino acids may be substituted with 
angular alkyl groups, such as methyl and ethyl groups, as 

well as other groups which do not adversely affect the 

capability of the amino group to form the amide linkage, 
e.g., alkoxy groups, or acyloxy groups.

Exemplary compounds of the tetrapyrrole classes 
are illustrated in Table I in which the numbered 
positions of the tetrapyrrole ring structure are used to 

designate the position of the indicated substituent. The 
absence of double bonds in the ring system is designated 
under "dihydro" with each set of numbers (ring position) 

indicating the absence of a double bond between the 
designated positions.

♦ j. «30
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co coCP o

PORPHYRIN _________ _
Coptoporphyrin III 
Deuteroporphyrin JX 
Hematoporphyrin IX

Protoporphyrin IX 
Photoprotoporphyrin IX
(one of two.isomers shown)

Mesoporphryin IX

Transmesochlorin IX
Transmesochlorin IX

ro CP ro o

TABLE I

A
1. 2' S

■Me Pr Me
Me .H Me
Me Me1 Me

-CH 
1
OH

Me V Me
Me V C-Me

C —OH
Me Et Me

P1 ('ll
Cue CEt Me

Me Et
- L Me

H 
cn

i—1 o

I 
-CH

I 
OH

Ring
B

7

Position
C

14
D

Dihydro.11 12 16 17
Pr Me pr H Pr Me
H Me Pr H Pr Me —

Me Me pr H Pr Me —

V Me Pr

=CHCHO Me Pr

Et Me Pr

Et Me Pr
Me Pr

C Et

H Pr Me —

H Pr Me 6,7

H Pr Me —

H Pr Me 1.2
H Pr Me 6 7

I

1
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R^~n9 Position
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* GO *
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ΓΌ 
tn

ΓΌ 
O

TABLE I

A

PORPHYRIN 1 2 6

!-> 
tn

l·-1 
Ο tn Η

Et

Chlorin Me V Me

Chlorin eg Me V . Me

Mesochlorin e^ Me Et Me

Isochlorin e.4 Me V Me

Mesoisochlorin e,4 Me Et Me

Mesochlorin eg Me Et Me

Bacteriochlorin eg Me ACL Γ1
— C Me

Β C

7__________ η_________ 12._____ 14
Et Me co2h Me

Et Me CO2H Ac

Et Me CO2H Me

Et Me H Ac

Ef Me H Ac

Et Me co2h Ac

’ H Me O32H Ac

)

pihyd ro
16,17

16, 17

16,17

16,17

16, 17

16,17

6, 7

16,17



Η
Ο VH Η

TABLE I - Cont'd. .
Ring Position

PORPHYRIN

A
61 2

Bacteriochlorin e.4 Me ACL
G Me

Dacterioisochlorin e ’4 Me ACL
C Me

B C D
Dihydro7 11 12 14 16 17

Me co2h Me ί H 6,7
G Et d Pc <( Me 16,17

Me H Ac 6,7
C Et G Pr c tte 16,17

Motes:

Me: -CII^ (Methyl group)
Pr: Td^CH^COOH (Propionic acid group)
V: -CH=CH2 (Vinyl group)
Et: -Q^CH^ (Ethyl group)
Ac: - -CH2OOOH (Acetic acid group)
ACL: CH^-OO- (Acetyl group)
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The preferred tetrapyrrole carboxylic acids are 
those wherein at least three carboxylic acid groups 
present in the tetrapyrrole,

attached to the porphyrin ring system, e.g 
carboxylic acid groups are 
side of the molecule or on 
molecule.

The particularly
• in this invention are those

are

preferably asymmetrically
. , the

present on the rings A and B 

the rings D and C side of the

preferred tetrapyrroles used 
represented by the formula:

ΐ

= H, vinyl,

= methyl or

CCOH
(CH.,) _I 2 2
COCH

ethyl, acetyl or formyl; 
formyl;

wherein
R8

’ R1

and pharmaceutically-acceptable salts thereof.
Exemplary preferred tetrapyrroles are

illustrated in Table II:
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TABLE II

A B
PORPHYRIN 1 2 6 7
Chlorin & 6 Me V Me Et

Mesochlorin eg Me Et Me Et

Notes:

Bacteriochlorin εθ Me ACL H 
Me

H
Et

2-Desvinylchlorin eg
(or Deuterochlorin er)0 Me H Me Et

2-Acetylchlorin eg Me ACL Me Et

2-Formylchlorin ecb ‘ Me CHO Me Et

Rhodin g? Me V CHO Et

H I—1Ό1 0 vn H

Ring Position

C D 1
11 12 1Ί 16 17 Dihydro
Me co2h Ac H H 16,17

Pr Me
Me CO H Ac H H 16,17

Pr Me
Me CO-H Ac H H 6,7

•Pr Me 16,17

Me CO2H Ac H H 16,17 1 
inPr Me , t

Me co2h Ac H H 16,17
Pr Me.

Me CO2H Ac H H 16,17
Pr Me

Me CO2H Ac H H 16,17
Pr Me

Me: -CH^ (Methyl group)
Pr: tCH^CH^COOH (Propionic acid group)
V: -CH=CH2 (Vinyl group)
Et: -CH2CH3 (Ethyl group)
Ac: -C^OOOH (Acetic acid group)
ACL: CH^-CD- (Acetyl group)
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The present new compounds form salts with 

either acids or bases. The acid salts are particularly 

useful for purification and/or separation of the final 

amide products as are the salts formed with bases. The 
base salts, however, are particularly preferred for 

diagnostic and therapeutic use as herein described.

The acid salts are formed with a variety of 
acids such as the mineral acids, hydrochloric,

.hydrobromic, nitric and sulfuric acids; and organic acids 
such as tolunesulfonic and benzenesulfonic acids.

The base salts include, for example, sodium, 

potassium, calcium, magnesium, ammonium, 
triethyl-ammonium, trimethvlammonium, morpholine and 

piperidine salts and similar such salts.

The acid and base salts are formed by the 

simple expediency of dissolving the selected amino acid 

tetrapyrrole amide in an aqueous solution of the acid or 
base and evaporation of the solution to dryness. The use 
of a water-miscible solvent for the amide can assist in 
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dissolving the amide.

The final amide products can also be converted 
to metal complexes for example by reaction with metal 

salts. The magnesium or other noli triplet state 
quenching metal 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, cobalt and copper, which are difficult to remove. 

Zinc and magnesium are readily removed from the final 
adduct product after processing is completed.

t
< X < 35
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Since many of the amino 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.

The present new compounds are prepared by the 
usual peptide synthetic routes which generally include 

any amide-forming reaction between the selected amino 

acid and the specific tetrapyrrole. 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

15
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anhydrides.

The preferred preparative methods use mixed 

anhydrides of the carboxylic acid or carbodiimides. The 
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. However, 
excessively high temperatures are usually not preferred 

so as to avoid unwanted secondary reactions.
The procedures for forming the instant amides 

are well known in this art and are provided in detail in 
the accompanying examples.

Since the selected tetrapyrrole adducts contain 

more than one carboxyl group, mixtures of products can be 

formed including isomeric di- and even tri- or higher 

amide products, depending on the number of carboxyl 
groups and depending on the selected stoichiometry.

35
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Thus when equivalent mixtures of amino acid and 

tetrapyrrole are reacted, the product contains 

monoamicl.es, but, also present will be di- or poly amides. 
It is generally possible to separate the raonoamides and 

higher amides using known chromatographic techniques and 
crystallization techniques. In some cases, however, the 

mixtures may be as effective as the pure compounds.
Usually, unreacted tetrapyrrole adducts are 

separated from the peptide products o'f the invention 
during purification as, for example, by chromatographic 
techniques .

The tetrapyrroles used in the present invention 
are commercially available or can be produced by art 
recognized techniques known to one skilled in the art, as 

described on Pages 3 and 4, supra and Pages 24-25, infra.
The amino acids used in the"present invention 

are commercially available or can be produced by art 

recognized techniques known to one skilled in the art.
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An exemplary procedure for preparing the amino acids is 
though simple substitution reactions.

(Lx)n-ZxYx - N - YZ (A)„ + A°------ .------ :----------------------->11

III
(Ax)n - ZXYX - N - YZ(L)r, + A°----- -----------------------

. III’
(LX)„-ZXYX - N - YZ(L)„ and/or A\ II

III’ ’

> ‘ ‘ 30

€ 44 «
4 

Η H

. . 1 zl V1 v , wherein η, η , , Y , Y and 
meanings and A or A^ are OH"' 

good leaving groups, such as

Z have the forementioned 
or SOg 0 and L and are 

halides, brosylates,

mesylated, tosylates and the like.

I t t
4 4 4

i 4 » ’

monoamicl.es
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The carboxy groups can be added to the amino
θ

acids by replacing A or A' with CN followed by acid 
hydroloysis. Alternatively, a carboxy substituent can be 
formed by reacting CC^ or dry ice with a Grignard reagent 

in ethers such as diethyl ether or tetrahydrofuran. The 
reaction can be run at room temperature up to reflux 

temperatures of the solvent. The Gzicnard reaction 
should be run prior to the addition of the hydroxy or 
carboxy substituent to the molecule.

Alternatively, II can be prepared by reacting 

the halide of Formula IV with an excess of amine of 
Formula V as follows under amine alkylation conditions:

15
(A)nl[Z1Y1JX + NH2-[ZY]An --------- ) II

IV V

O 0 ©
0 © ft

0 Oft
0 0 0 

ft « © ft

ft ft
ft 0 
ft ft a ft

ft - ft 
« ft ft

« β o
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1111wherein Α.,η,Ζ,Υ,Ζ,Υ,Α and n have the 
aforementioned meanings and X is halide.

Alternatively, II can be prepared by reacting 

an amine of Formula V with an aldehyde of Formula VI and 

then reducing the corresponding imine that is formed with 
an hydrogenating catalyst such as H^/Ni, H^/Pt or I^/Pd 
using techniques known to one skilled in the art:

0
1 1 1 11 

V + ΑΧη1 [Z x jCH

reducing 
agent

II
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Except for the Grignard reaction indicated 

hereinabove, the reactions described hereinabove are 

normally effected at or near room temperature, although 

temperatures from 0°C up to the reaction medium can be 

employed. The reactin'.; is carried out in a solvent that 
will dissolve both reactants and is inert to both as 
well. Solvents such as methylene chloride, diethyl 
ether, tetrahydrofuran, dioxane, chloroform and the like 

can be employed.
Photodiagnosis and Phototherapy

The compounds of the present invention are 
useful for the photodiagnosisi and phototherapy of tumor, 
cancer and malignant tissue (hereinafter referred to as 

"tumor").
When a man or animal having tumor is treated 

with doses of a compound of the presen't invention and 
when appropriate light rays or electromagnetic waves are 
applied, the compound emits light, i.e., fluorescence. 

Thereby the existence, position and size of tumor can be 

detected, i.e., photodiagnosis.
When the tumor is irradiated with light of 

proper wavelength and intensity, the compound is 
activated to exert a cell killing effect against the 

tumor. This is called "phototherapy".
' Compounds intended for photodiagnosis and 

phototherapy ideally should have the following 

properties:
(a) non-toxic at normal therapeutic dosage 

unless and until activated by light;
(b) should be selectively photoactive;

35
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1
(c) when light rays or electromagnetic waves 

are applied, they should emit characteristic and 
detectable fluorescence;

(d) when irradiated with light rays or

5
electromagnetic waves are applied, they are activated to 
an extend to exert a cell killing effect against tumor; 
and

(e) easily metabolized or excreted after 
treatment.

10
The present new compounds possess greater 

fluorescence in tumors than do the corresponding basic 
tetrapyrroles. Their use provides the best contrast in 

tumors compared to normal tissue around tie tumor. The 
instant compounds absorb activating energy for

15
phototherapy in the convenient range of 600 to 800 

nanometers, with the preferred compounds absorbing in the 

620-760 nanometer range, i.e., light of longer 

wavelengths which more readily permits penetration of 

energy into the tumor for phototherapeutic purpose.

20
In present experience, the present compounds 

more uniformly distribute throughout the tumor than the
€ f. 8 basic tetrapyrrole permitting the use of considerably 

lower dosage (to about l/10th of the required normal dose
1 ί i of the basic tetrapyrrole) which lessens, if not

25
eliminates, photosensitization in the host. They also 

possess a more consistent fluorescence whereas some of 

the corresponding tetrapvrroles show inconsistent 
fluorescence or the fluorescence varies from day to day 
in the host.

30
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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 intraperitoneal administration, there 
are little or not detectable amounts in normal muscle 
tissue. The present compounds which are excreted with 
their chromophore 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 compared with only 
minor amounts of peptides formed with the 
aminocarboxylic acids remain in the host, e.g., up to 
about 20%. This property is extremely important in that 
it contributes to minimization of photosensitization of 
the host.

The instant compounds 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 t\imor, skin cancer, 
malignant goiter, prostatic cancer, cancer of the 
parotide gland, Hodgkins1s disease, multiple myeloma, 
renal cancer, leukemia, and malignant lymphocytoma. For 
diagnosis, the sole requirement is that the tumor be 
capable of selectivity fluorescing when exposed to proper 
light. For treatment, the tumor must be penetrable by 
the activation energy. For diagnosis, light of shorter

t
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wavelength is used whereas for therapeutic purposes light 
of longer wavelength is used to permit ready penetration 
of the tumor tissue. Thus, for diagnosis, light of from 
360-760 nanometers can be used, and for treatment, from 
620-760, depending on the individual characteristics of 
the tetrapyrrole. The absorption characteristics of the 
present new compounds are substantially the same as the 
tetrapvrrole from which derived.

It is necessary that the light rays be so 
intense as to cause the compounds to emit fluorescence 
for diagnosis and to exert a cell killing effect for 
therapy.

The source of irradiation for photodiagnosis
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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 can be used 
for the affected part, such as lungs, gullet, stomach, 
womb, urinary bladder or rectum, it is irradiated using 
the endoscops, 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.

t 
ζ ί In phototherapy, after administration of the 

dosage, the irradiation is carried out by laser beams 
from the tip of quartz fibers. Besides the irradiation 
of the surface of tumor, the internal part of the tumor

35
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can be irradiated by inserting the tip of quartz fibers 

into the tumor. The irradiation can be visually observed 
or imaged on a CRT screen.

For photodiagnosis, light of wavelengths 

between 360 and 760 nm. is suitable for activating the 

present tetrapryrrole compounds. Of course, each 
compound has a specific optimal wavelength of activation. 
A long wavelength ultraviolet lamp is particularly 
suitable for photodiagnosis. Similar methods for viewing 

of the treated tumor can be used as already described for 
phototherapy.

The dosages of the present new compounds will 
vary depending on the desired effect, whether for 
diagnosis or for treatment. For diagnosis, doses of as 

little as 1 mg /kg will be effective, and up to about 20 
mg/kg can be used, 

approximate about 5 
either' diagnosis or 

view of aforesaid advantageous properties of the present 
compounds, e.g., the ease of elimination from the host, 
for one.

The present compounds are apparently non-toxic 
at the dosage levels employed for diagiiosis or treatment. 
No mortality of test animals due the present compounds 

has been noted in studies employing dosage levels up to 
100 mg/kg.

For both diagnosis and treatment, the present 
compounds can be administered by the oral, intravenous, 

or intramuscular routes. They can be formulated as 
lyophilized sterile, pyrogen-free compounds, preferably

For treatment, the'dose will usually 

mg/kg. Of course, the dosage for 
treatment can be varied widely in

< ·♦• « *
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in the form of basic salts, e.g., sodium salt. The 

preferred dosage forms are provided as injectable 
solutions (isotonic).

The irradiation source used in treatment of 

tumors containing compounds of this invention is a 

filtered, high-intensity, continuous source or pumped 
dye, or other laser and light delivery system, which is 
capable of performing within the following limits: power 
intensity 20-500 mw/cmz at wavelengths between 620 and 

760 nm. and a total output cf at least 500 mw. or 

oreater. Several currently commercially available lasers 
meet these criteria.

The tetrapyrroles can be prepared by various 
synthetic methods which are found in literature, e.g., 
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, F.H., Svec, W.A. , Katz, J. J.; 

J. Amer. Chem._ Soc., 86, 1418 (1964).

Chlorin

Willstatter, R. Stoll, A.; investigations on Chloropyll, 

(Trans., Schertz, F.M., Merz, A.R.,) p. 176. Science 

Printing Press, Lancaster, Pennsylvania, 1928.

Willstatter, R. , Islerz M.; Ann. Chem■, 390 , 269 (1912).

Fisher, ri., Baumler, R.; Ann Chem., 474, 65 (1929).
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Fisher, Η., Siebel, Η.; Ann. Chem., 499 , 84 (1932).

Conant, J.B., Mayer, W.W.; J. Amer. Chem. Soc., 52, 3013 
(1930) .

Chlorin e

Fisher, H., Heckmaier, J., Plotz, E.; Justus Leibigs Ann. 

10 Chem,, 500,215 (1933).

Chlorin e., e., isochlorin e., mesochlorin e,, 

bacteriopheophorbide, bacteriochlorin e.

Fischer and Orth, "Des Chemie des Pyrrole" Akademische 
15 ~ ' ,,

Vs^lazscesellschaft, Leipzic, 1940. Vol. II, Part 2.

General Reference for Porphyrins

"Porphyrins and Metalloporphyrins" ed. Kevin M. Smith,
' Elsevier 1975 N.Y.

• « β 
I f '

<· * ΐ

25

l ί . t 
I t «

* » 4

<■ t '
4 A 4

♦ «

35



-2.1-

1

5

10

15

I

J·*

20

25

v it
t It

30

The compounds of the present invention can be 
administered to the host in a variety of forms adapted to 
the chosen route of administration, i.e., orally, 
intraveneously, intramuscularly or subcutaneous routes.

The active compound may be orally 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 compressed into 
tablets, or it may be incorporated directly with the food 
for 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, elexirs, suspensions, syrups, wafers, 
and the like. Such compositions and preparations should 
contain at least 0.1% of active compound. The percentage 
of the compositions and preparations may, of course, be 
varied and may conveniently be between about 2 to about 
60% of the weight of the unit. The amount of active 
compound in such therapeutically useful compositions is 
such that ., 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, pills, capsules and the 
like may also contain the following: A binder such as 
gum tragacanth, acacia, corn 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 sucrose, lactose or 
saccharin may be added to a flavoring agent such as

ϊ
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peppermint, oil of Wintergreen, or cherry flavoring. 

When the dosage unit form is a capsule, it may contain, 

in addition to materials of the above type, a liquid 

carrier. Various other materials may be present as 
coatings or to otherwise modify the physical form of the 

dosage unit. For instance, tablets, pills, or capsules 
may be coated with shellac, sugar or both. A syrup or 

elixii' may contain the active compound, sucrose as a 
sweetening agent, methyl and propylaparabens and 

preservatives, a dye and flavoring such as cherry or 

orange flavor. Of course, any material used in preparing 
any dosage unit form should be pharmaceutically pure and 

substantially non-toxic in the amounts employed. In 
addition, the active compound may be incorporated into 
sustained-release preparations and formulations.

The active compc?und may also^be administered 

parenterally or intraperitoneally. Solutions of the 
active compound as a free base or pharmacologically 
acceptable salt can be prepared in water suitably mixed 
with a surfactant such as hydroxypropylce'llulose. 

Dispersions can also be prepared in glycerol, liquid 

polyethylene glycols, and mixtures thereof and in oils. 

Under ordinary con.ditions of storage and use, these 
preparations contain a preservative to prevent the growth 
of microorganisms.

The pharmaceutical forms suitable for 
injectable use include sterile agueous 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

0ft
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must be fluid to the extent that easy syringability 

exists. It must be 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 
polyethylene 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 particle 

size in the case of dispersion and by the use of 

surfactants. The prevention of the action of 

micro-organisms can be brought about by various
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antibacterial and antifungal agents, for example, 
parabens, chlorobutanol, 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 

compositions of agents delaying absorption, for example, 

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 

ingredient into a sterile vehicle which contains the 

basic dispersion medium and the required other 
ingredients from those enumerated above. In the case of 
sterile powders for the preparation of sterile injectable

t t
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solutions, the preferred methods of preparation are 

vacuum drying and the freeze-drying technique which yield 

a powder of the active ingredient plus any additional 

desired ingredient from previously sterile-filtered 
solution thereof.

The present new compounds may also be applied 
directly to tumors, whether internal or external, in the 

host in topical compositions. Exemplary compositions 
include solutions of the new compound's in solvents, 

particularly aqueous solvents, most preferably water. 
Alternatively, for topical application particularly to 

skin tumors, the present new compounds may be dispersed 
in the usual cream or salve-formulations commonly used 

for this purpose or may be provided in the form of spray 

solutions or suspensions which may include a propellant 
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 like. 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 

compositions is contemplated. Supplementary active 
ingredients can also be incorporated into the 
compositions .

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

1
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be treated; each unit containing a predetermined quantity 

of active material calculated to produce the desired 

therapeutic effect in association with the required 

pharmaceutical 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 livinq subjects.
10 '

The following examples further illustrate the 
invention.
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1
EXAMPLE 1

Mono iminodiacetic acid Chlorin e^

10

15

500 mg chlorin e^ was stirred in 5 ml of dimethyl 
formamide until dissolved (approximately 10 minutes) . 150

mg of l-ethyl-3-(3-dimethylamino-propvl) carbodiimide was 
added and the mixture allowed to stir for one hour, 

this time, 5 ml of a 0.5M solution of iminodiacetic 

in 1 M sodium acetate, the 
with sodium hydroxide, was 
solution.

At 

acid 
to 9pH of which was adjusted 

added to the dimethylformamide

stir for 2 hours, then diluted 

to 50 ml with 0.1 N NaOH, the pH adjusted 
dilute HCI, and the solution applied to a 
(Prep C-18 silica) column (4 cm x 60 cm). 

eluted with 20 to 35% MeOH in .01 [4 NaPO.
: 4

The methanol was removed from the fractions containing 
the conjugated product (first to elute from the column) 

by rotary evaporation.

The mixture was allowed to

to 7 with 
reverse phase

The column was 

pH 6.85 buffer.

5

i

; 20

t

25

The product was precipitated at pH 3 with HCI, collected 

by centrifugation and washed tvzice at the centrifuge with 
pH3 water. The sample was dissolved with 0.1 N sodium 

hydroxide at pH 9, and lyophilized to dryness as the 

tetra sodium salt’X hydrate. Yield 70 mg.
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EXAMPLE 2

Mono-N-methvl-L-glutamyl chlorin e., " —0

250 mg of chlorin was stirred in 3 ml of 
dimethylformamide until dissolved (approximately 10 
minutes). 75 mg of l-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide was added and the mixture allowed to stir 
for 30 minutes. 100 mg of N-methyl-L-glutamic acid was 
then added along with ml more dimethylformamide. The 
mixture was allowed to react for three hours. At this 
time, the TLC (70% MeOH 30% 0.01 M NaPC>4 pH 6.85 on C-18 
plates) showeo about 40 percent product.

15

20

f ♦

I «

t J 1

’ f I
< t

I t t

25

i t i

i « < 
<4 4

4 4 4

30
I 4 » 4 

β

The solution was then diluted with 25 ml of 1 M sodium 
acetate solution and the pH of this solution was adjusted 
to 9 with sodium hydroxide. After all precipitate was 
dissolved, tho solution was. placed on a 2.5 x 30 cm 
reverse phase (Prep C-18 silica) column and eluted with 
20-40% methanol in 0.01 M NaPO^ pH 5.85 buffer. The 
fractions containing the pure product as ascertained by 
TLC were reduced in volume to approximately 400 ml and 
collected by running through a small amount of reverse 
phase packing on a 5 cm bUchner funnel. The packing was 
washed with water, then the product eluted with 
methanol. The methanol was removed by flash evaporation 
and the remaining aqueous solution of approximately 20 ml 
volume was adjusted to pH 9 with sodium hydroxide, 
filtered and lyophilized.

35
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The tetra sodium salt was dissolved in 2 ml of water, 

filtered to remove silica, then crystallized by slow 
addition of approximately 10 ml of dimethylformamide. 

The product was filtered, washed with dimethylformamide, 
then acetone, then dried under vacuum. Yield 136 mg of 
the tetrasodium salt ‘X hydrate.
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1
EXAMPLE 3

Mono N-methyl(D, L) aspartyl chlorin ec—o

5

10

500 mg of chlorin eg was stirred until dissolved in 5 ml 
of dimethyl formamide (approximately 10 minutes). 160 mg

of 1-ethy1-3-(dimethylaminopropyl) carbodiimide was added 
and the mixture allowed to stir for 15 minutes 200 mg of 
N-methyl(D, L) aspartic acid was then added and the 
mixture was stirred for 3 hours.

. 15

50 ml of 1 M sodium acetate solution was then added, and 
the pH adjusted to 9. The solution was stirred until all 
solid was dissolved and then added to a 4 
reverse phase (Prep. C-18 silica) column, 

eluted with 20 to 40 % methanol in 0.01 M 
The fractions containing the pure product 

by TLC (70% MeOH, 30% 0.01 M NaPC>4 pH 6.85 C-18 reverse 
phase plate) were pooled and reduced in volume to 
approximately 100 ml by flash evaporation.

1

20

cm x 60 cm
The column was

NaP04 pH 6.85. 

as ascertained

3

υ

25

The product was 

centrifugation, 
centrifuge, and 

hydroxide. The 
yielding 230 mg

precipitated 
washed twice 
dissolved at 

solution was
of the tetrasodium salt

at pH 3, collected by 
with pK3 water at the 
pH 9 with 0.1N sodium 
dried by lyophilization 

’ X hydrate .
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EXAMPLE 4
1 -------------“

Mono iminodipropionic acid chlorin e 6

Crude iminodipropionic acid was prepared by hydrolysis of 
iminodipropionitrile in refluxing 6 N hydrochloric acid 
and extracting a basic aqueous solution with n-butanol to 
remove unhydrolyzed product, then extracting

. iminodipropionic acid into n-butanol irom the aqueous 
solution adjusted to pH3. This crude preparation dried 
from the n-butanol was used in coupling to chlorin e^ 
with final purification based upon chromatography of the 
chlorin e^ conjugates.

15

20

t ’
t

i I 
€ *

< 4

800 mg of chlorin θθ was dissolved with stirring in 8 ml 
of dimethylformamide. 265 mg of
l-ethyl-3-(3-dimethylaminopropyl)  carbodiimide was then 
added, and the mixture was allowed to stir for 30 
minutes. 600 mg of the crude preparation of 
iminodipropionic acid was added as solid, and the. mixture 
allowed to stir at r.t. for 16 hours. TLC by reverse 
phase chromatography tC-18 plate) 70% MeOH 30% 0.01 M 
NaPO^ pH 6.85 showed approximately 10 to 20 % product 
which has a higher value than the chlorin εθ and the 
rest was chlorin ef and a slower running derivative of—0
chlorin e..

The DMF solution was diluted with 100 ml of 0.1 N sodium 
hydroxide and the pH adjusted to 9 and stirred until all 

·<·. solid had dissolved. The solution was then added to a 4 ..30t t, cm x 60 cm reverse phase (Prep. C-18 silica) column. The
I '·

4*9

<
I
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column was eluted with 30-40% MeOH in 0.01 M NaPO^ pH

6.85. The fractions collected were pooled according to 
their purity as ascertained by TLC, reduced in volume to 

approximately 100 ml by flash evaporation and 

precipitated at pH3 with HC1.

The precipitate was collected by centrifugation and 
washed with pH3 water 3 times at the centrifuge. The 

•precipitate was then dissolved in approximately 10 ml of

water by titrating to pH9 with dilute sodium hydroxide. 

The product was then frozen and lyophilized to dryness.
Yield 60 mg of tetrasodium salt ‘X hydrate.
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EXAMPLE 5
1 -------------------

Mono trans-4-hvdroxy-L-proline-chlorin e^
* —o

300 mg of chlorin er was dissolved in 3 ml of5 °
dimethylformamid'- with stirring (approximately 10 

minutes); 96 mg of l-ethyl-'3-(3-dimethylamine-propyl) 
carbodiimide was then added and the mixture allowed to

•stir for 30 minutes. At this time 198 mg of finely 

powdered trans-4-hydroxy-L-proline was added, and the 
mixture all fed to stir at room temperature for 3 hours.

15
I

2Q

< « o 

f β β
« ft 

ί ft ft
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f ft ft

30

The dimethyl formamide solution was poured into 30 ml of 

0.1N sodium hydroxide solution and stirred until 

dissolved. 10 ml of 1 M NaPO^ pH 6.85 buffer was added 

and the solution applied to a 2.5 cm x 30 cm (Prep, C-18 
silica) column. The column was eluted with 30-40% MeOH 
in 0.01 M NaPO^ pH 6.85 buffer. The pure fractions as 

ascertained by TLC reverse phase (C-18) plates 70/30 

MeOH/0.01 M NaPO^ pH 6.85 were combined and reduced in 
volume to 100 ml by flash evaporation.

The product was precipitated at pH3, washed 3 times at 

the centrifuge with pH3 water and redissolved in 10 ml of 
water by titrating to pHlO with sodium hydroxide. The 

produce was then precipitated by addition of 

approximately 30 ml of dimethyl formamide and then 30 ml 
of acetone. The product was collected by centrifugation 
and washed once with dimethyl formamide and twice with 
acetone at the centrifuge. The product was then dried 

under vacuum. Yield 90 mg of the trisodium salt ’X 
hydrate.
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EXAMPLE 6

Μοηο^ζ sulfo p alanyl chlorin er

500 mg of chlorin er was dissolved in 10 ml of
—0

dimethylformamide with stirring (approximately 10 

minuces). 150 mg φξ l-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide was added and the mixtu_e was stirred for an 
additional 30 min·· i;es. At this time, 10 ml more 

dimethylformamide was added, and the activated chlorin ec— 0 
was added to 50 ml of 0.5 M sodium acetate containing 400 
mg of dissolved ck. sulfo alanine, adjusted to pHlO with 

sodium hydroxide. The mixture was stirred for 1 hour at 
room temperature .

The solution was then applied to a 4 x 60 cm reverse 

phase (Prep C-18 silica) column and eluted with 30 to 40% 

methanol in 0.01 M NaPO^ pH 6.85. The pure fractions as 
ascertained by TLC (C-18 plate) 70/30 MeOH/0.01M NaPO4 

pH 6.85 buffer were pooled and reduced to approximately 

1/3 of their volume by flash evaporation. The product 

was applied to C-18 packing in a 7 cm Buchner funnel, 
washed with water, then eluted from the packing with 

50/50 Μ6θΗ/Η£θ. The methanol was removed by flash 
evaporation and the remaining aqueous solution 
lyophilized. The solid was redissolved in 10 ml of water 

and filtered to removi silica. The aqueous solution was 

lyophilized again and yielded 350 mg of the tetrasodium 
salt ’X hydrate.
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EXAMPLE 7

■ 1 ---------

Mono N-methyl-L-serinyl chlorin e 6

600 mg of chlorin e^ was dissolved in 6 ml of 
dimethylformamide and stirred for 20 minutes. 192 mg of
l-ethyl-3- (3-dimethylaminopropy1) carbodiimide was added 
and the mixture allowed to stir for 45 minutes. 400 mg 
of finely powdered N-methyl-L-serine was added and the 
mixture stirred for 20 hours at room temperature.

i
■J

The dimethylformamide solution was poured into 60 ml of 
0.1 N sodium hydroxide and allowed to stir for 15 
minutes. 20 ml of 1 M NaPO^ pH 6.85 was added, and the 
solution was applied to a 4 x 45 cm (Prep. C-18 silica) 
column. The column was eluted with 30-4 5% MeOH in 0.01 M 
NaPO^ pH 6.85 buffer. The pure fractions as ascertained 
by TLC (C-18 plate) in 70/30 MeOH/0.01 Ml NaPO pH 6.85 
buffer were polled, and the methanol removed by flash 
evaporation. The product was collected on preparative 
C-18 packing in a 9 cm Buchner funnel, washed with water, 
and eluted off the packing with 50/50 MeOH/^O. The 
methanol was removed by flash evaporation and the product 
was dried sy lyophilization. Yield 350 mg of the 
trisodiUm _alt *X hydrate.
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EXAMPLE 81 ---------- -----

By substituting L-threonine for serine in

Example 7, and using the procedure described therein, 

Mono N-methyl-L-threoninyl chlorin eg is prepared.
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EXAMPLE 9

5

Similarly by substituting transmescholin IX for 

chlorin θθ in Example 8, the following compounds can be 
prepared:

Mono iminodiacetic acid transmesochlorin IX

Mono N-methyl-L-glucamyl transmesochlorin IX
Mono N-methyl (D,L) aspartyl trans'mescchlorin IX

Mono iminodipropionic acid transmesochlorin IX

Mono trans-4-hydroxy-L-proline transmesochlorin IX 

Mono -sulfo- β alanyl transmesochlorin IX
Mono N-methyl-L-serinyl transmesochlorin IX

Mono N-methyl-L-threoninyl transmesochlorin IX

35
• ο β 
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EXAMPLE 10

Similarly by substituting protoporphyrin IV for 
chlorin in Examples 1-8, the following compounds can

5 be prepared:

Mono-iminodiacetic acid protoporphyrin IX 

Mono-N-methvl-L-glutamyl protoporphyrin IX 

Mono-N-methvl(D,L)aspartyl protoporphyrin IX 
Mono iminodipropionic acid protoporphyrin IX 

Mono-trans-4-hydroxy-L-proline protoporphyrin IX 
Mono -sulfo- β -serinyl protoporphyrin IX 

Mono N-methyl-L-serinyl protoporphyrin IX 

Mono N-methvl-L-threoninyl protoporphyrin IX
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EXAMPLE 11
1 --------------------

Similarly, by substituting mesoporphyrin IX for 

chlorin θθ in Examples 1-8, the following compounds can 
5 be prepared:

Mono iminodiacetic acid mesoporphyrin IX

Mono N-methyl-L-glutamyl mesoporphyrin IX
• Mono N-methyl(D,L)aspartyl mesoporphyrin IX

Mono trans-4-hydroxy-L-proline mesoporphyrin IX
Mono -sulfo- β -alanyl mesoporphyiin IX

Mono N-methyl-L-serinyl mesoporphyrin IX

Mono N-methyl-L-threoninyl mesoporphyrin IX

15

35
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EXAMPLE 12
1 -------------------

Similarly, by substituting pyropheophorbide a 
for chlorin in Examples 1-8, the following compounds 
can be prepared:

Mono iminodiacetic acid pyropheophorbide a

Mono N-methyl-L-glutamyl pyropheophorbide a

Mono N-met.hyl (D ,L) aspartyl pyropheophorbide a
Mono trans-4-hydroxy-L-proline pyropheophorbide a

Mono c\ -sulfo- β -alanyl pyropheophorbide a
Mono N-methyl-L-seriny 1 pyropheophorbide a

Mono N-methyl-L-threoninyl pyropheophorbide a

.1 20
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EXAMPLE 13

for

5
can

Similarly, by substituting coproporphyrin III 

chlorin e^ in Examples 1-8, the following compounds 

be prepared:

Mono

Mono

Mono

10
Mono
Mono

Mono
Mono

iminodiacetic acid coproporphyrin III 

N-methyl-L-glutamyl coproporphyrin III 
N-methyl(D,L)aspartyl coproporphyrin III 

trans-4-hydroxy-L-proline coproporphyrin III

-sulfo- β -alanyl coproporphyrin III 
N-methyl-L-serinyl coproporphyrin III 
N-methyl-L-threoninyl coproporphyrin III

15 I

20

t

25

30

35

L



$ ·'*

* * V.

1

11..1.7 ' ini f'CJ ί. II —'

-p-

EXAMPLE 14

Similarly, by substituting deuteroporphyrin IX 
for chlorin βθ in Examples 1-8, the following compounds 
can be prepared:

Mono iminodiacetic acid deuteroporphyrin IX
Mono N-methyl-L-glutamvl deuteroporphyrin IX

Mono N-methyl(D,L)aspartyl deuteroporphyrin IX

Mono trans-4-hydroxy-L-proline deuteroporphyrin IX
0 > il

Mono of-sulfo- p alanyl deuteroporphyrin IX
Mono N-methyl-L-serinyl deuteroporphyrin IX
Mono N-methyl-L-threoninyl deuteroporphyrin IX
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EXAMPLE 15

Similarly, by substituting hematoporphyrin IX 
for chlorin βθ in Examples 1-8, the following compounds 

5 can also be prepared:

Mono iminodiacetic acid hematoporphyrin IX
Mono N-methyl-L-glutamyl hematoporphyrin IX
Mono N-methyl(D,L)aspartyl hematoporphyrin IX
Mono trans-4-hvdroxy-L-=‘proline hematoporphyrin IX
Mono -sulfo- β -alanyl hematoporphyrin IX 
Mono N-methyl-L-serinyl hematoporphyrin IX
Mono N-me'hyl-L-threoninyl hematoporphyrin IX
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EXAMPLE 16

Similarly, by substituting mesochlorin e, for o 
chlorin eg in Examples 1-8, the following compounds can 
be prepared:

Mono iminodiacetic acid mesochlorin e,
o

Mono N-methyl-L-glutamyl mesochlorin eg
Mono N-methvl(D,L)aspartyl mesochlorin e.

0
Mono trans-4-hydroxy-L-proline mesochlorin eg 
Mono -sulfo- β -alanyl mesochlorin eg 
Mono N-methyl-L-serinyl mesochlorin eg 
Mono N-methyl-L-threoninvl mesochlorin eg
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EXAMPLE 17

Similarly, by substituting bacteriochlorin eg 

for chlorin eg in Examples 1-8, the following compounds can 

also be prepared:

Mono iminodiacetic acid bacteriochlorin eg

Mono N-methyl-L-glutamy1 bacteriochlorin eg

Mono N-methyl (D,L) aspartyl bacteriochlorin eg

Mono trans-4-hydroxy-L-proline bacteriochlorin eg

Mono -sulfo- β -alanyl bacteriochlorIn eg

Mono N-methyl-L-serinyl bacteriochlorin eg

Mono N-methyl-L-threoninyl bacteriochlorin eg

Hl-
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EXAMPLE 18 
ί -----------------------

Similarly, by substitutina deuterochlorin ec0 
for chlorin eg in Examples 1-8, the following compounds 
can be prepared:

5

Mono iminodiacetic acid deuterochlorin er
6

Mono N-methyl-L-glutamyl deuterochlorin eg
Mono N-methyl(D,L)aspartyl deuterochlorin e, o
Mono trans-4-hvdroxy-L-proline deuterochlorin er

.0 Λ OMono -sulfo- p -alanyl deuterochlorin eg
Mono N-methyl-L-serinyl deuterochlorin e.

6
Mono N-mbthyl-L-threoninyl deuterochlorin eg
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-jL EXAMPLE 19

Similarly, by substituting 2-acetylchlorin er6 
for chlorin eg in Examples 1-8, the following compounds 
can also be prepared:

Mono iminodiacetic acid 2-acetylchlorin eg 
Mono N-methyl-L-glutamvl 2-acetylchlorin er

• Mono N-methyl(D,L) aspartvl 2-acetylchlorin er
"* o

Mono trans-4-hydroxy-L-proline 2-acecylchlorin eg 
Mono o(-sulfo- Z? -alanyl 2-acetylchlorin er

6 
Mono N-methyl-L-serinyl 2-acetylchlorin e£ 0 
Mono N-methyl-L-threoninyl 2-acetylchlorin eg
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I EXAMPLE 20

j '
] Similarly , by substituting 2-formylchlorin eg

j for chlorin eg in Examples l-°>, the following compounds can
ί
j also be prepared:

| Mono iminodiacetic acid 2-formylchlorin eg

I Mon» ti-methyl-L-glutamyl 2-formylchlorin eg!
! Mono N-methyl aspartyl 2-formylchlorin eg

ί Mono -sulfo- β alanyl 2-formylchlorin, eg

f Mono N-methyl-L-setinyl 2-formylchlorin eg

L Mono N-methyl-L^-threoninyl 2-formylchlorin eg

890406,Iwbdat.008,nip22847.spc,L
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EXAMPLE 211 -------- ----------

Similarly, by substituting rhodin g^ for 
chlorin in Examples 1-8, the following compounds can 

5 also be prepared:

Mono iminodiacetic acid rhodin g,?
Mono N-methyl- -glutajnvl rhodin g^
Mono N-methyl(D,L)aspartyl rhodin g^
Mono trans—4-hydroxy-L-proline rhodin g_

10 . β 7
Mono o\-sulfo- p -alanyl rhodin g^
Mono N-methyl-L-serinyl rhodin g?
Mono N-methyl-L-threoninyl rhodin g^
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Physical characteristics of the compounds

(relative polarity) is measured by a standard 

chromatographic system. The chromatographic data (Rf 

values) were measured on Baker silica gel-C18 thin layer 

chromatographic plates, the particular size of which is 
20 uM, and the coating thickness of which is 200 uM. The 

solvent system for these chromatographic runs consisted 
of 75% methanol, and 25% 0,.01 M potassium phosphate

■buffer, pH 6.85. The Rf values for the various 
derivatives are tabulated in Table III.
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' ■ TABLE III

PHYSICAL CHARACTERISTICS OF REPRESENTATIVE COMPOUNDS 

(RELATIVE POLARITY)
5

AS MEASURED BY A STANDARD CHROMATOGRAPHIC SYSTEM’

,TLC Plate Baker Si—C 18 20 urri particle size- 200 urn coating thickness
Solvent system 75¾ methanol 25% 0.01 Μ KPO„ Buffer pH 6.85

10 "

Compound Rf

15
1. Mono ir.iincdipropionic acid chlorin βθ 0.76

2. Mono iminodiacetic acid chlorin εθ 0 81

20 3· Mono N-methyl (L.)-glutamyl chlorin eg 0.73

4. Mono N-methyl (D, L) aspartyl chlorin εθ 0.73

5. Mono N-methyl (L) serinyl chlorin βθ 0.73

Mono.asulfo 3 alanyl chlorin εθ 0.76

Mono trans-4-hydroxy (L) proline chlorin βθ 0.77

35
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>

The preparation of pharmacological dosages for 

the administration of the active ingredient, that is the 
amino acid porphyrin adducts, which were prepared in 

Examples 1-21 hereinabove, is as follows:
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EXAMPLE 22
1 ------------------

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

5
Grams

Sucrose, USP 

Tapioca Starch ,
80.3

,. 13.2
Magnesium Stearate 4.4

10
Into this base, there was blended sufficient 

amino acid porphyrin adducts to provide tablets each 
containing 100 mg. of active ingredient.
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1 EXAMPLE 23

A blend was prepared containing the following
ingredients :

5
Calcium phosphate 17.6
Dicalcium phosphate 18.8
Magnesium trisilicate, USP 5.2
Lactose, USP 5.2

i io
/

Potato Starch 5.2
Magnesium Stearate A 0.8

j
i
1

Magnesium Stearate B 0.32
Porphyrin Amino Acid Adducts 20

i

15
This blend was divided and formed into capsules

each containing 25 mg of active ingredient •

y
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The following protocols describes the procedure 
for the use of the compounds of the present invention in 
the treatment of mice tumors.
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EXAMPLE 24

The photodynamic therapy experiments have been 
carried out on DBA/2 Ha Ros-d + Ha mice, using the 
transplantable tumor SMT-F. The procedure is as follows:

DBA/2 Ha Ros-d+Ha mice with SmT-F transplanted 
tumors in either the exterior part of the hind leg or the 
side of the mouse were injected intravenously via the

■ external jugular or intraperitoneally with the 
photosensitizing drug. At the specified time after 
injection, the area over the tumor was shaved and the 
light treatment begun.

Light from a Cooper Aurora pumped tunable dye 
laster was administered via a micro lens system. The 
optical properties of the lens are such that the light 
exits the lens in a circular pattern with homogenous 
intensity throughout the lighted area. The diameter of 
the lighted area is a function of the distance from the 
lens. .

The light intensity was measured with a Yellow 
Springs Instrument Model 6 5A Radiometer at the po.int of 
treatment. A 1.5 cm diameter circule of the animal's 
skin, centered as closely as possible over the tumor, was 
irradiated in all the experiments. The intensity, 
wavelength, and dosage of light is included in the data 
for individual groups of animals. Wavelengths are 
adjusted, using a Hartridge reversion spectroscope to 
within 1 nm of the stated value.

Twenty four hours after light treatment, each 
mouse received 5 mg of Evans Blue Dye intraperitoneally. 
After an additional two hours, the mice were sacrificed

35
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and. the tumors were sectioned vertically through the 
center of the light treated area. Unaffected tumor was 
stained blue as was unaffected normal tissue. Necrotic 
or affected areas were white or red in appearance. 
Measurements on both the whole tumors and affected areas

5 of the tumors were made vertically and horizontally with 
calipers to the nearest one half millimeter.

The results for representative compounds are 
•indicated on the following pages.
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102 1 t 29.9 100.0 V 24.0 sail r.leg 200.0 300.0 665 2.30

102 2 1 27.8 100.0 V 24.0 satf r.leg 200.0 300.0 SfiS 1.75

102 3 • 27.9 100.0 Y 24.0 sitf r.leg 200.0 300.0 665 L5Q

102 4 1 30.1 100.0 ¥ 24.0 sitf r.leg 200,0 300.0 665 1.60

102 5 29.6 100.0 ¥ 24.0 Sitf ‘r.leg 200.0 300.0 665 1.75

J 02 I 1 29.3 100.0 21.0 sitf r.leg 200.0 300.0 665 2.15

102 7 1 23.7 100.0 ¥ 24.0 Silf r.le^ 200.0 500.0 665 2.10

IC2 G 1 29.4 100.0 ¥ 24.0 $Hf r.leg 200.0 300.0 665 1.75

102 9 1 28.2 100.0 ¥ 24.0 sitf r.leg 200.0 300.0 665 2.35

102 10 1 29.1 100.0 ¥ 24.0 Sitf r.leg 200.0 300.0 665 2.70
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1.70 1.00 2.10 1.60 1.30 o.?o ο.εο 0.20 Slin effect -Ci.8

1.50 . 1.00 2.70 1.70 1.25 LOO 1.00 0.40 Slin effect l.Or.9

1.60 1.00 2.10 1.00 1.35 1.40 LOO 0.40 Slin effect l.li.4

2.00 0.95 1.80 2.00 LIO 0.00 0.00 0.00 Ho effect

1.20 0.60 2.50 1.60 1.20 1.50 1.05 0.50 Slin effect 1.2:1.2

1.75 1.05 2.10 1.70 1.10 1.20 LOO 0.70

1.50 1.00 2.20 1.60 1.50 1.00 0.80 -0.15 Slin effect .41.4

1.40 LOO 2.00 1.60 0.90 0.00 0.00 0.00 Ho ell cd

1.70 1.00 1.00 1.50 1.10 0.30 0.30 0.30

2.10 1.50 2.40 1.75 1.10 1.10 0.90

I

0.50 Slin effect .91.9

Cmpound used i(i this group is - Irans-l-Hr-froirL-Frriline Chlorin [6 
A 0 (trro) or no denotes that paraieter was not observed.

1. Anjaal group timber.

3. Mouse timber in eiperiient.
4. Sri of loose.
5. Height of louse in grais.
6. Drug dose ig/lg.
7. Metho) of drug introduction.
S. Jiie in hours frlucen drug inlrodudion and light Ireafient.
9. Juiitr trpe
10. fosilion of luim on aniial.
fl. tight Irealient intensity in iv/c·?.
12. Light dose in J/<i2.
13. Have length used to treat the luior In nanoirtrrs.

15. length in ci of luior on injection dale.
16. Width in ci of tutor on injection date.
P. Width in ci of tuinr on injection date.

19. Length in ci of tutor on date of sacrifice.
20. Width in ci of tutor on date of sacrifice.
21. Pcplh in ci of finer on dale ol sacrifice.
22. lenjht in ci of died uron luior on dale of sacrifice.
2J. Width in ci of Hied uron luior on dole ol sacrifice.
24. bepth in ci of Hied upon luiur on date of sacrifice.
25. totients as the result of luior asscssicnt.



CO . - w
\J1 o

1 3 4 5 6 . 7 8 9 1? 11 12 13
GSeUP H'.'USE «•.•USE dlM.'l tU.T.'S licit! UGUI HIVE

t 1 SEX I'HI p'lSt iitiieo IfcE Tift foul I KitK POSE UH
inn oiiititi lllll III 11 It I »11111 IUIII lilt iilits lllllll lint ime Illi

106 1 a 30.2 100.0 fr 21.0 sitf r.leg 200.0* 500.0 665

106 2 a 28.4 100.0 iv 24.0 sitf r.leg -•?o.o 300.0 665

106 3 a 26.2 180.0 ίν 24.C sitf r.leg 257.0 o 665

106 I a 29.2 100.0 ir 24.0 sitf r.leg 200.0 500.0 66S

106 5 a 27.9 100.0 iy 24.0 sitf r.leg 200.0 500.0 665

106 6 a 100.0 Jy, 24.0 sitf r.leg 200.0 500.0 665

106 7 a 30.1 100.0 iv 24.0 Sitf r.leg 200.0 500.0 665

136 8 B 29.6 103.0 iy 24.0 sitf rJeg 200.0 300.0 665

106 0 fl . 30.1 100.0 iy 24.0 sitf r.leg 200.0 500.0 665

106 10 fl 30.7 lOv.5 iv 24.0 Sitf r.leg 200.0 500.0 665

vn
H 
O -

15 16 17 19 20 21 22 23 74 25
UH HIO P(P UH HID CEP UH HID HP

I I 1 2 2 2 3 5 3 COHUHI
lllll 11111 nm nmtn lllll mn nm lllll lllll ■ Illi nnnnninnniininnnnn:

1.40 1.40 0.00 7.20 1.50 1.00 1.70 1.40 1.30 Skin effirll.25:1.25

2.10 1.50 0.90 1.50 1.40 ?.?5 1.30 0.00 0.30 Skin effect 1.2:1.1 ·’

i.?o 1.50 O.8S 2.CO 1.60 1.00 1.75 1.30 Γ.35 Skin effect 1.4:1.4

SO 1.65 O.’O 2.10 1,50 1.05 1.60 1J0 1.10 Skin effect 1.4:1.3

2.10 1.50 0.95 1.50 1.50 1.10 1.70 1.60 1.20 Skin efled ’.4:1.4

2.03 1.E0 O.'O 1.55 1.35 1.05 1.40 1.10 1.10 Skin -ffed 1.25:1.0 .

2.20 1.50 0.00 1.65 1.65 1.00 1.90 1.40 1.00 Skin effect 1.511.6

2.25 2.10 1.10 2.25 1.75 1.30 2.00 1.40 1.30 Skin effect 1.4:.9 1 
cr*

1.40 1.40 1.00 2.15 1.70 1.10 1.50 1.30 1.00 Skin effect 1.2:1.1 · 1

1.70 1.50 1.00 2.00 2.10 1.21' J.50 ■1,35 0.90 Skin effect 1.4:1.4

iotpeund used in this group is - o( Sulfo Balany 1 Chlorin Ci 
A 0 l-ero) or no denotes that parateler was n(t observed.

I. iniial group nuiber.

3. House nutber in experiment.
X. Set :! »suse.
5. Height of >ouse in grais.
6. Plug dose tg/kg.
7. Method of drug introduction.
8. file in hours between drug introduction and light liealttnl.
9. futer type
10. Position of tutor on anital.
IL light treatment intensity in tu/etz.
12. light dose in J/ct2.
IS. Have length used to treat (he tutor in nanntdns.

15. length in ri of tutor on injection date.
16. Hid'n in cm ot tutor on injection date.
17. HiJlh in ci of tutor on injection dale.

I1. Length in rt of tutor on date of sacrifice.
70. Width in ci of tutor on date of sacrifice.
21. Pipth in tt ol tutor on dale of sacrifice.
22. Irnght in ct of effect upon tutor on date of sarrifice.
25. Uidtli in rt of filed upon tutor on date of sacrifice.
2t. Depth in ct of tiled upon tutor on dale ol sacrifice.
25. Cottrnls as the result of tutor issessirnl.
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CO co
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roVl o VI Ο

1 3 4 5 6 7 8 9 10 11 12 11
CMP iollIC HOUSE lUHul nmoR UCIII IICHI νινί

I 1 3CX uirr DuSt MIll'jD 11« I Iff f'KII IH1[H 0051 l£X
■ uii mum uni IM mu Him I li11! tilt Mini IMIMI urn mu mi ilium

105 1 Λ 32. t 100.0 iv 24.0 sitf r.feg 200.0 300.0 665

103 2 1 27.1 100.0 iv 24.0 sitf r.leg 200.0 300.0 665

103 3 a 32.4 100.0 iv ?C0 Sitf r.feg 200.0 300.0 665

103 4 1 31.0 100.0 iv 24.0 sitf r.leg 200.0 300.0 665 -

103 5 a 23.7 100.0 iv 24.0 sitf r.leg 200.0 300.0 665

107 6 a 27.7 100.0 iv '24.0 sitf r.leg 200.0 300.0 665

103 7 a 29.2 100.0 JV 24.0 sitf r.leg 200.0 300.0 665

103 B a 27.2 100.0 iv 24.0 sitf r.Jeg 200.0 300.0 665

103 9 a 28.7 100.0 iv 24.0 sitf r.leg 200.0 300.0 665

103 10 a 28.5 100.0 iv 24.0 sitf r.leg 233.0 300.0 665

105 11 a 29.2 100.0 iv 24.0 sitf r.leg 200.0 300.0 665

VI O I—1

15 16 17 19 70 21 22 23 24 25
lf« VID «r L£H VID CEP ItH VID DIP

1 1 1 ■ 2 7 2 3 3 J vvMHf
mu mu uiu mmu um HUI mu mu mil mu MnilMllltlltltlllllltilll

1.50 1.10 0.60 1.60 1.30 0J0 1.65 1.05 COE Skin ef fee I .VSrl.O

1.20 0.90 0.50 1.65 1.20 0.75 1.10 0.95 0.95 Skin effect 1.21.9

1.30 1.10 0.60 Ϊ.30 1.30 0.60 1.30 1.0S 1.30 Skin effectl.iil.2

1.50 1.10 0.65 1.80 1.40 0.90 1.40 0.95 1.10 Skin effect 1.051.65

1.50 1.30 0.60 1.50 1.15 0.80 0.70 0.90 0.80 Skin effect .951.6

1.20 0..Ό 0.60 1.70 1.00 1.20 1.70 1.00 1.20 Skin effect I.Ji.?

1.30 1.10 0.75 1.73 1.30 0.90 1.30 0.85 0.95 Skin effect 1.011.2 1 
o· 
<_n

1.60 1.20 0.70 1.53 1.40 0.95 1.70 1.30 0.60 Skin effect 1.211.3 1

1.30 1.10 0.75 1.70 1.50 0.80 1.20 0.60 0.65 Skin effect .9i.9

1.50 1.30 - 1.00 1.50 1.30 1.00 1.40 i.os 1.15 Skin effect I.3tl.3

1.40 1.10 0.70 1.40 1.40 1.00 1.30 
f

1.20 1.05 Skin effect 1.2H.2

Cnippund used in Ibis group is - Hono-H-llelhrl-D-i-Aspari/J thlcrin li 
1 0 (zero) or no denotes that paraieter vis not observed.

I. Jtriiiil group nuiber.

5. House nutber in erpenienl.
<. Sei oi louse.
S. Height of louse in guis.
4. trug dose ig/lg.
7. Helhod of drug introduction.
t. lite in houis betveen drug introduction and light ireatient. 
!. luiar tjpr
10. Position of tutor on aniial.
II. light Iiealient intensity in iv/n2.
12. light d»se in J/ci2.
13. Vivi· Irnglh used Io Ireat lhe fuior In nani'irlets.

15. length In ci of tuior on injedion dote.
16. Width in ri of tutor on injection dale.
17. Width in ci of tutor on inject? vi date.

19. length in ci of tuior on date of sacrifirv.
20. Width in ci of tuior on dale of sauifiie.
21. Crplh in ca of tutor on dale of sacrifice.
22. lenght in ci of rf fee t upon lumr on date of sat r if ire.
2J. Vidlh In ci of effect upon tutor on date of sacrifice.
21. Depth in ci of effect upon luru on dale of sirrijice.
25. Conenls as the result of tuioi assesstenl.



OJ υι U) O IV 
U1

ro o w Ho <ji

J 4 5 4 7 8 ’ to II 12 13 15 14 17 1? 20 21 22 23 21 25
KI'HSE ItctlSE IUHl'8 Hindi I Kill IIGH1 WAVE IEH WID DEP LEW VID CEP LEW WID DEP

1 SEI UHi POSE METHOD HUE LIFE F05U IH1EH POSE LEX 1 1 1 2 2 2 3 3 3 CtUCHfHf
nut III mu iiniti :mm mi mm mmi nm nm Illi llllllll m 11 um um mum ■ mi Ii m mu mu liill s«m immmmmmim mi ititt tmmmimtmimmm

1 i 24.3 100.0 iv 24.0 sitf r.leg 200.0 300.0 445 2.00 1.40 0.75 2,00 1.10 0,85 0.09 0.00 0.00 Ho effect

2 1 24.1 100.0 iv 24.0 silt r.leg 200.0 300.0 Hi 1.70 :.<o 0.70 2.10 1.50 1.00 0.00 0.00 0.00 Ho effect ■

3 · 23.3 100.0 iv 24.0 sitf r. leg 200.0 300.0 Hi 1.70 1.70 0.70 2.10 1.45 1.10 0.00 0.03 0.00 Ho effect

4 1 24.6 100.0 iv 24.0 Sitf r.leg 200.0 300.0 Hi 1.70 1.40 0.80 1.69 1.80 0.80 0.00 0.00 0.00 While spot on slincf,5il.7 Pied when evans blue was injected

5 1 25.5 100.0 iv . 24.0 sitf r.leg r 200.0 300.0 Hi 2.00 J.40 0.75 2.00 J.45 1.25 0.00 0.00 0.00 Hi effect

I i 27.5 100.0 iv 24.0 sitf r.leg 200.0 309.0 Hi 2.20 1,70 0.85 2.20 1.40 1.20 0.00 0.00 0.00 lie effect

7 o 23.2 100.0 iv 24.0 Sitf r.leg 200.0 300.0 Hi 2.20 1.70 0.S5 2.30 1.80 0.80 0.00 0.00 0.00 1.911.3 SnlLr»·! spot on siin

8 a 25.8 100.0 ir 24.0 sitf r.leg 200.0 300.0 Hi 1.40 1.75 0.80 2.40 1.70 1.30 0.00 0.00 0.00 llo rffcct

9 > 27.2 100.0 iv 24.0 Stif r.leg 0.0 0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Died overnight after injection -9
7-

Compound used in 
A 0 (zero) or no

this croup is - Mono-N-MetJr 
deEOtis thni parameter was not

lulamyl Chlorin cs. 
observed.

1. Anioal group nuiber.

5. House ouster in tiftrittnl.
4. Sei ef iowe.
5. Weight of aosse in grats.
ί. Drug dose tg/lg.
?. Method of drug introduction.
8. lite in hours between drug introduction ini iii'At treatment. 
?. luior lire
10. fosition of tutor on mini.
JI. tight hralient inlensitr in m/u2.
12. Light dose in J/c«2. .
13. Vnf length used tn licit the tutor in nmotelers.

15. length in ci of tutor on injection dile.
ii. Width in ci of lutes -cz injection dite.
17. Width in ct of tutor on injection date

1’. Length in ct of tutor on date of sacrifice.
20. Width in ct of tutor on date of sacrifice.
21. Pcpth in ct of tutor on dale of sacrifice.
22. Irnghl in ct of effect upon tutor on dale -oi sacrifice.
23. Width in ct ol effect upon tutor on djte ol sinilire.
<4. Prplh in rt o' effect upon tutor on date ol sacrifice.
'25. Coucnts as the result ol tutor assessment.



UJ CO ΓΟ ro
kjl O vn o

1 I 4 5 i 7 5 10 11 12 15
tltuUP HOUSE MOUSE 1UH08 IIIH08 LICHT IICHI WAVE

1 1 SEI vhf POSE ΜΕΙΙΙύΟ TIME tiff fOSIJ IIIIEH COSE IEX
Irin iinnn tint tit tint ιιιιιι ΙΙΙΠΙ till tttllt llltlll inn nm nn 9Itlll

102 i 1 22.5 100.0 it 24.0 Sitf r.leg ' 200.0 300.0 ¢45

107 2 a 22.5 100.0 it 24.0 sitf r.ieg 200.0 300.0 (¢5

107 3 a 22.4 100.0 iy 24.0 Sitf r.leg 200.0' 300.0. iSS

- 107 4 a 23.4 100.0 iv 24.0 sitf r.leg 200.0 •300.0 ¢¢5 . ■

107 5 a 22.8 100.0 iv 24.0 sitf r.leg 200.0 300.0 ¢¢5

107 I 1 24.7 1OO.0 iv 24.0 Sitf r.leg 200.0 300.0 (¢5

107 7 1 20.1 100.0 ir 24.0 Sitf r.leg 200.0 300.0 £65

107 1 a 24.5 100.0 iv 24.0 sitf r.leg 200.0 300.0 ¢¢5

107 J a 25.1 100.0 iv 24.0 Sitf r.leg 200.0 300.0 ¢¢5

107 JO a 23.8 100.0 ir 21.0 Sitf r.leg 200.0 500.0 £¢5

<n O kjl ■

IS Id 17 19 20 2t 22 25 21 2S
irx VID PE? tfX VID DE t UK VID PE?

1 J 1 2 2 2 3 J 3 Civrsut
■ mi nil l mu irnirii lllll 11 III tint Hill II II l Hill tilllttlltlllltlltltiatllllllt

2.S0 1.90 1.20 2.30 1.90 1.20 1.15 0.70 0.70 Skin effect.9r.7

2.10 1.40 1.00 · 2.25 1.40 l.jv 0.40 0.40 0.J0 No skin effect

l.SO l.SO 1.10 2.00 l.<0 l.CO 0.03 o.co 0.00 No effect

2.10 1.40, 0.95 1.40 1.35 1.00 5.45 0.50 0.25 No skin effect

2.70 1.40 1.10 2.35 1.40 1.15 0.00 0.00 0.00 Ko effect

1.40 1.30 0.90 2.50 JJ0 1.25 0.00 0.00 0.00 No effect

1.75 1.55 1.05 1.45 1.75 1.15 0.75 0.30 0.10 No skin effect O'·.
-J

2-40 1.70 J. 30 7.50 1.40 1.35 0.40 0.40 0.30 No skin effect 1

1.70 1 60 1.00 2.10 1.40 1.10 1.10 0.90 0.35 Ho slin effect

2.70 1.F0 1.50 2.45 1.80 1.30 1.03 0.70 0.05 No skin effect

Cwpounl used in this group is - fiinodipropionic acid chlorin U 
A 9 hero) or no denotes that paraiettr vis not observed.

I. taiial group nuiber.

J. Mouse nuiber in tiptriienl.
4. Sex of louse.
5. Height of louse in gr-ais.
4. Drug dose ig/kg.
7. Method of drug introduction.
I. The in hours betveen drug introduction ind light trratarnt.
J. luaor hpe
10. Tosition of tuior on mini.
11. light trealient Intensitg in iv/ctj,
12. light dosr in J/ra2.
II. Van length used to treat the tutor in ninoieltrs.

IS. Length in ci of tuior m injection date.
IS. Vidth in ci of tutor on Injection drte.
17. Vidth in ci of tuior on injection dale.

J?, length jn it of luior on date of sacrifice.
20. Vidth in Cl of tuior on date of sacrifice.
21. Depth In (■ of fumr on dale of sacrifice.
22. lenght in ci et effect upon luior on date of sacrifice.
21. Width in ci of effect iron tuior on dale of sacrifice.
21. Depth in ci of effect upon luior on date of sacrifice.
2S. Coaitnts is Hit Itsult of tuior issessarnt.
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1 3 4 5 ( 2 0 9 10 11 12 13
Ctt’I'F hCrUSE HOUSE lUN'.'i Il'hOK IIGHT LIGHT WIVE

1 1 SEX Will dose hethod I1HE ItfE FDSII IHIEN D'JSE IEH
nm mum nm tit tint mm ιιιιιι mi mm tmiti nm nm im imtm

104 I a 27.0 100.0 V 24.0 sitf r.Ieg 200.0 300.0 445

104 2 1 25.4 100.0 V 24.0 siti f .leg 200.0 300.0 445

104 3 1 24.3 100.0 V 24.0 sitf r.Ieg 200.0 300.0 445

104 4 1 27.2 100.0 V 24.0 sitf r.Ieg 200.0 300.0 445

IC4 5 1 25.5 100.0 V '24.0 sitf r.Ieg 200.0 500.0 665

104 i a 22.4 100.0 V 24.0 sitf r.Ieg 200.0 300.0 445

104 7 a 27.2 10H.O ¥ 24.0 sitf .«.leg 200.0 500.0 445

104 8 I 25.4 100.0 V 24.0 satf r.Ieg 200.0’ 500.0 665

104 9 a 27.2 100.0 Y 24.0 sitf r.Ieg' 200.0 500.0 665

104 10 a 24.4 100.0 y 24.0 sitf r.Ieg 200.0 500.0 445

Ο »
> C 0
i 0 0

0
σ 
ΰ

1-* 
cn I-1 o CD H

15 15 17 19 20 21 22 ’ 23 24 25
IEH VID DEF IEH WID DEF IfN VID FfF

1 1 1 2 2 2 3 3 3 CdeMI
tan· tun mil mum inn inn inn inn mu lint nnnnnnnnnnmnniiinn

1.90 1.30 0.00 1.60 1.35 0.90 0.70 0.75 0.20 Skin effect .95:.65

1.90 1.50 0.65 1.90 1.20 1.10 1.10 1.00 0.40 Skineffect l.Jrf.O ’

2.20 1.50 o.?o 2.00 1.40 1.10 1.50 0.70 0.40 Skin effect .45:.40

2.00 2.00 0.90 2.30 1.50 1.10 1.60 1.40 0.40 S'>in effect .65:1.0

2.00 1.10 0.60 2.20 1.40 1.05 1.15 1.00 0.45 Skin effect .9:.9

2.40 2.00 1.00 2.40 2.10 1.10 i.eo i.OO 0.50 Wo skin effect

2.20 1.90 0.90 2.50 1.75 1.00 0.75 0.S5 0.30 Skin effect .55:.35

2.20 ’.CO (1.95 2.20 1.90 1.00 1.15 1.20' 0.Ϊ0 No slin effect

2.50 2.10 1.10 2.70 1.90 1.20 1.10 0.90 0.60 Slin cifect .9:.35

2.00 2.00 0.90 2.00 1.60 1.00 1.00 0.95

1

0..50 Skin effect .9:.9

- 2
>?

~

Compound used in this group is - Chlorin E4 Isinodiacetic acid 
A 0 iiero) or no denotes that paraset er was not otserved.

I. Aniial group nuiber.

3. house ouster in erperiient.
4. Set of souse.
5. Weight of louse in grais.
t. Drug dose ig/kg.
7. hethod of drug introduction.
8. Hie in hours brlvrrn drug introduction and light treatment.
9. lusor type
10. Fosition of lusor on auiial. '
II. light tnalirnt intensity in iir/tiF.
IF. light dose in J/n2.
13. Warp length used to treat tie tuior in nanuieterg.

15. length in ci of tuior on injerI ion date.
Id. Width in ci of tutor on injection dale.
17. Width in rt of tutor on injection date.

19. lengih in c« of tuior on dale of sacrifii-.
20. Width in ci of tuior on dale of sacrifice.
<1. Orpth in ti of lumr on dale of «icriii.ee.
7r. lenght in ci of effect upon tuior on date of sacrifice.
23. Width in ri of effect upon tutor on date of sairifku.
21. Depth in ci of effect upon tuior on date or sacrifice.
25. fonrnfs as the irsull of lumr asji-ssienl.

icriii.ee


UJ 
vn

UJ 
O

ΓΌ ΓΟ 
O

f-> vn I—1 * * * * * 7 o υι H -

I ) < 5 C 7 1 7 I0 II Ji )3 15 1( 17 19 20 71 22 23 24 25
MKE’ MOUSE TUMOR fowl lien! llcni WVE IfM VID ¢(7 LEX HID 0f7 UK VID ¢(7

1 r st: mi COSE METHOD Utt IffE 70S [I iHffH ¢¢5( tut 1 1 1 2 2 2 3 3 3 Con-iNJ
lltll lllllltl uni HI mil mm IIHII nil mm mini mu illlt ini iiiniii inn mu mu llllllll inn mu mu mil mu lltll llllllllllllllllllllllll lllllllll

103 1 1 25.7 100.0 iy 24.0 suf r.ley 200.0 500.0 665 2.50 1.60 1.10 2.90 l.?S 1.15 0.60 0.75 0.20 Ho slin effect

108 2 t 23.2 ioo.o iy 24.0 self r.ieg 200.0 300.0 665 2.30 1.99 1.30 2.50 l.’O 1.35 0.50 0.40 0.20 Ho slin effect

yos 3 a 24.5 100.0 iy 24.0 seif r.leg 200.0 300.0 (65 2.10 1.80 1.00 2.40 1.60 1.50 0.65 0.50 1.50 Ko slin effect

. 308 4 1 24.2 100.0 ir 24.0 ’tlf r.ieg 200.0 300.0 6(5 a 2.20 1.(0 1.00 2.40 1.40 1.30 0.90 0.50 0.30 Ho slin effect

103 5 a 26.9 100.0 iy 24.0 Stif r.leg 200.0 300.0 ((5 2.70 1.50 1.20 2.15 1.50 1.00 0.00 0.00 0.00 Ho effect

_ 103 ( i 22.7 100.0 iy 24.0 Sitf r.Jeg 200.0 300.0 6(5 1.50 1.70 1.10 2.50 1.70 1.20 0.65 0.50 0.40 Ho slin effect

103 7 a 24.6 100.0 iy 14.0 St If r.leg 200.0 300.0 6(5 2.20 2.10 1.30 2.50 1.70 1.39 0.90 0.(0 _ 0.10 Ho slin effect

103 8 .a 25.8 100.0 iy 24.0 stLf r.leg 200.0 300.0 6(5 2.90 2.00 1.10 2.35 1.90 1.40 0.50 0.40 0.25 Hn slin effect
1 
o 
_o

103 7 a 23.1 100.0 it 24.0 Sitf r.leg 200.0 300.0 ((5 2.50 1.(5 1.30 1.90 I.6S 1.25 0.00 0.00 v.00 Ho slin effect ·

108 10 a 27.0 J 00.0 iy 24.0 sitf r.leg 200.0 300.0 6(5 2.(0 2.00 1.30 2.60 1.60 1.30 -0.20 0.20 0.10 Ho slin effect

I

Ccepound used in this group is - Mono-X-Hethrl-l-Serinrl Chlorin Et 
: A 0 (zero) or no denotes that pirate ter «as not observed.

I. Unital group nuiber.

J. Bouse nuiber in esptritenl.
4. Ser of louse.
5. Weight of louse In grais.
6. Jrug dose tg/lg.
7. Method of drug introduction.
8. lite in hours beb.rrn drug Introduction and light treatterl.
7. luior Ijpe
10. Position of tutor on mini.
11. treatient Intensity in i»/ct2.
17. fight dose Ji J/cj2.
13. Have length used to treat the tutor in nmoerters.

15. length In ci of tutor on injection date.
1(. Vidlb in ci of tutor on Injection date.
17. Vidlh in ci of tutor on Injection date.
19. tale anital «as sacrificed.
17. length in Ct of tutor on dite of sacrifice.
70. Vidlh in ci of tutor on date of sacrifice.
2f. irpth In ci of tutor rn date of sacrifice.
il. trnght In Ct of effect upon tutor on date of sacrifice.
23. Vidlh in ci of effect upon lutor on date of sacrifice
21. Crptb In ci of effect upon tutor on dale of sacrifice
21. Cournts as the result of luior assrssient.
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The results of Example 24 are summarized below:
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MOUSE TUMOR NECROSIS RESULTS

Tumor Line ~ SMT-F

Compound

line

1 n hr ί

drug method between light light W ft v c -

dose o f drug-dose tumor in t cr.5 11 y length I r η K h t X · s . d. ranfe

ae/*<i inject Ion X. 1 i £h t tyre aW/co’ J/cn· na (n) ( C">z c ·

• t ans-4-llydroxy-L-Prol i ne Chl or in e· 100 I V 24
HonoeN’Methy 1-0·t-Aspartyl Ch i or In e· 100 1 v 2-1
Chlorin c> Iminodiacetic acid 100 i v 21
Mono-N-Mcthy1 Glutamyl Chlorin c· 100 1 v 2-1
al fa Sul fo Bnlonyl Chlorin ce 100 i v 2 1
1«1 nod 1 propion lc ocid Chlorin e· 100 1 v 24
Mono-N-Hethyl-l.-Serl.nyl Chlorin ea 100 i v 24

SMT-F 200 300 GG5 10 0 230 • . 172 0.00 - 0.50
SMT-F 200 300 [•Γ.5 1 1 1.000 . IM J 0..G5 - 1.3 0
SMT F 200 300 r.cs 10 0 . '· 0 ' 9 .ISO 020 - 0.65
SMT-F 200 300 GG5 7 0.000 9 . 000 0.00 - 0.00
SMT-F 200 300 CG5 0 1.010 9 .201 0.30 - 1.30
SMT-F 20G 300 GC5 10 0. ins * . 105 0.00 - 0.70
SMT-F 200 300 GG5 10 0.22 0 9 . 102 0.00 - 0.40

wherein
n is the number of tumors tested-
X is the 
distance 
necrotic

of themean depth of neccosis in cm
from the necrotic top of the 
edge of the tumor most distant fcoin the

tumor 
tumor next

i.e.,
to 
skin.

tissue , 
the skin to the

the

S.D. is the standard deviation of X.
range is range of depth of necrosis in cm within the group.
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1 EXAMPLE 25
SCREENING OF PORPHYRIN FLUORESCENCE AS A FUNCTION

0F MOLECULAR STRUCTURE

5 This set of experiments were carried out on
DBA/2 Ha Ros-d+Ha mice using the transplantable tumor 
SmT-F. The tumors were transplanted intramuscularly on 
the rear of the thigh of the mice·. After 10-14 days, 
when the tumors reached the appropriate size, 2 mg (0.5 
ml) of an amino acid porphyrin adduct solution were 
introduced intraperitoneally into the mice. The amino 
acid porphyrin adduct r .ution was prepared as follows: 
4 mg of the amino acid porphyrin was dissolved in 0.1 M 
NaOH and adjusted to physiological pH with 1 M HC1.

jf; The mice were killed 24 hours after the
injection. The tumor was bisected in situ. The 
porphyrin fluorescence was determined under a constant 
intensity UV light source.

Table V lists porphyrin derivatives tested.
2Q Following the name of the porphyrin is a number

that indicates the total number of tumors examined. The 
next column indicates the % of fluorescence. The next 
column of figures (A) is a number calculated as follows: 
the porphyrin fluorescence within the tumor was ranked

25 visually by one person under a constant intensity UV 
light source according to the scale 0, + i., 1, 2, 3, 4. 
This number was then multiplied by the percent of the 
tumor demonstrating this fluorescence, i.e., (+J) (80%) +
(+1) (10%) = 50. More often than not,, the A valve in the

2Q table represent averages obtained in several series of 
separate experiments conducted at different times.
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However, since the amount of fluorescence is 

dependent upon the size of the tumor, a ’’Ό" value was 
defined in order to compensate for this factor. The "C" 

value for each tumor is the "A" value for that tumor 
divided by the average diameter of the tumor, in cm.

I

,,U 30

35
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MOUSE TUMOR FLUORESCENCE RESULTS

Tumor Line: SMT-F

1' Avg. Diam.

Derivatives
of
T umors

of Tumors 
(cm)

oΌ 
Fluores. A C

Trans-'l-Hydroxy-L-Proline Chlorin e^ 5 1.6 17 1'1 9

Mono-N-Methyl-D-L-Aspartyl Chlorin e^ 10 2.3 48 90 '10

Iminodiacetic Acid Chlorin er—b 5 1.G 19 16 10

Moho-N-Hechyl-L-Glutaniyl Chlorin 10 2.1 37 65 30

Alpha Sulfo0 alanyl Chlorin e^ 5 1.8 18 - 1'1 8

Iminodipropionic Acid Chlorin εθ 5 1.7 17 21 13

Mono-N-Methyl-L-Serinyl Chlorin e^ 10 l.G
i

2Ί 2'1 15

*DOSE lOOmg/kg each compound 
examined 24 hours after 

intraperitoneal injection
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The above embodiments and examples are given to 

illustrate the scope and spirit of the present invention. 
These embodiments and examples will make apparent, to 

those skilled in the art, other embodiments and examples. 
These other embodiments and examples are within the

5 
contemplation of the present invention. Therefore, the 

present invention should be limited only by the appended 
claims.

' The claims form part of the disclosure of this specification.

10

15

20

25

30

35
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O%XKXIgXX)OXM%XXXX)0(: The claims defining the invention are as follows:
1. A fluorescent mono-, di-, tri- or tetramide 

of an amino acid and a carboxy containing tetrapyrrole 
compound of the formula:

10

5

I

15

or the corresponding di- or tetrahydrotetrapyrrole, said 
WrvViCL^ec

amide iinage^being formed between the amino group of the 
amino acid and a carboxy-containing substituent attached

to the tetrapyrrole; wherein

20

25

is methyl,

is H, vinyl,

ch2ch2co2h, 
is methyl,

is H, vinyl,

f'H

z or

C -CH3
ethyl, <-CHCH3,

7 Oil

or =CHCHO;

I
ethyl,

-H

"CH3
CHCH3

-OH

-CH3;
acetyl,

^-ethyl,

or

oh,

30
CH2CH2CO2H, =CIICHO, or \ -H

2 -ethyl;

R5 is methyl;

35
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R6 is H, CII2CH2CO2H, CH CH2CO R or CO2H;

R„ is CH„CH„CO„H, CHoCH_C0_R or \ -CH_CH„H7 2 2 2 ' 2 2 2 A 2 2
(_ -H;

R8 is methyl or C -CH^
c -H;

R9 is H, COOH, CH2COOH or methyl';
provided that when R^ , R^, R^> R4t R·? and Rg represent 
two substituents 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; or -C=0 -C=0
IIRr and Ro, taken together are -CH„ or -CHCO„CH_b y c. 2. 3

With the proviso that at least one of R1 - R includes a j- y
free carboxyl group; and salts thereof·; and wherein the 
amino acid has the formula;

H
(A1) 1[21Y1] - N - [YZ] (A) II

η n

i

wherein
each and A may be the same or different and 

are selected from the group consisting of COOH, SO^H or 
OH with the proviso that said compound contains at least 
one COOH or Pd.B;

1

Z and Z are independently an alkylene chain 
containing from 0-5 carbon atoms in the principal chain 
and up to a total of 8 carbon atoms;

Y^ and Y are independently an alkylene chain 
containing from 0-5 carbon atoms in the principal chain

35
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and up to a total of 8 carbon atoms with the proviso that 
when both A and A1 are other than SO3H, then one of Y1 or 

Y must contain at least one carbon atom in the principal 
chain; or

yl and Y taken together with the nitrogen to 

which they are attached form an N-heterocvcle containing 
from 4-9 ring carbon atoms and up to a total of about 15 
carbon atoms; or ·■

1 1 . .Y Z or YZ individually may form a cycloalkyl 

group containing from 5 to 10 ring carbon atoms and up to 
a total of about 16 carbon atoms;

1
n and n are independently 0, 1 or 2; and

+ n = 2. '

2. The compound according to Claim 1 wherein 
the tetrapyrrole is a porphyrin, bacteriochlorin or 
chlorin.

3. The compound according to Claims 1 or 2 
wherein the tetrapyrrole is bacteriochlorin , 
bacterioisochlorin e, bacteriopheophorbide, ~ 
bacteriochlorin eθ, mesoporphyrin IX, protoporphyrin IX, 

deuteroporphyrin IX, coproporphyrin III, hematoporphyrin 

IX, transme.sochlorin IX, chlorin , mesochlorin e, 
isochlorin e, pyropheophorbide a ,~pheophorbide a or 
protoporphyrin IX.

‘ 4. The compound according to any of Claims 1-3
wherein the tetrapyrrole is a chlorin having the formula:

j

30

COOH

COOH

(CH2)2

COOH
35
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1

5

wherein
1 .R is methyl or formyl; and 
g

R is hydrogen, vinyl, ethyl, acetyl or formyl.

5. The compound according to Claim 4 wherein 
the tetrapvrrole is chlorin e&, mesochlorin e θ ,
2-desvinyl  chlorin e , 2-acetyl chlorin er, —

~“b_
2-formylchlorin  eθ, or rhodin £7 .

ο»
9 Ο 
Q ® * 9

© 0 0 
Q 0 ©

Ο β «

ο © ο
9 ® ο

6 · « Ο

0 0
β C
9 « ♦ 4

♦ · 1
9 » 4

0 «4

15

20

4 I 4 4 
4 < »
I 4 4

25

10

6. The compound according to any cf Claims 1-5
wherein n1 is 0 and n is 2.

7. The compound according to any of Claims 1-5
wherein n^is 1 and n is 1.

8. The compound according to any of Claims 1-5
wherein Z Y and YZ each contain 1-3 carbon atoms .

9. The compound according to any of Claims 1-5
wherein the amino acid has the formula

ί

H
Η Ζ^Ύ1 - N - YZ (A)

wherein
n1, is 0;

n is 2 ;
Z^Y^ and YZ are independently an alkylene chain 

containing from 1-5 carbon atoms; and

each A is independently OH, SO^H or CO2H with 
the proviso that at least on A is SO^H or CO2H.

10. The compound according to any of Claims
1-5  wherein the amino acid has the formula: *

30
H

(A1)n1Z1Y1 - M - YZ(A)n

35
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and YZ are independently an alkylene chain 
.1 ·A is
that at

wherein

n is 1;

n is 1;
Z1Y1

containing from 1-5 carbon atoms and each A and 
independently OH, SOqH or CO„H with the proviso ί/
least one of A and A’ is SO3H or CO2H,

11. The compound according, to any of

• 1-5 wherein the amino acid has the formula:

H
(A1)n1 - Z1Y1 - N - YZ (A)

Claims

Ί

I

20

4

25

30

wherein
1 n is 1;

is 1;

and Y taken together with the nitrogen to
ni
Y

which they are attached form a cyclic structure 

containing from 4-9 ring carbon atoms and a total of from 
5-15 carbon atoms;

Z and are independently an alkylene 
containing 0-3 carbon atoms; and

A and A1 are independently OH, COoH or
. "1with the proviso that at least one of A or A is 

so3h. ■

chain

so3h, 
C02K or

12. The compound according to any of Claims

1-5 wherein the amino acid has the formula:

35
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wherein

Υ and Ζ are independently an alkylene chain 

containing from 1-5 carbon atoms in the principal chain; 
or

Y and Z taken together form a cycloalkyl 
compound containing from 5-10 carbon atoms;

Each A is OH, SO^I-I or COOH with the proviso 
that at least one A is SO^H; and

n is 2 .

15

13. The compound according to Claim 1 which is 

trans-4-hvdroxy-L-proline chlorin ec, iminodiacetic acid—o
chlorin e , iminodipropionic acid chlorin er,

— . 2. 
mono-N-methyl-L-serinyl chlorin e , -sulfo- /-? -alanyl 

chlorin , or mono-N-methyl-L-glutamyl chlorin er.

14. A pharmaceutical composition comprising an 
effective amount of a compound accord.4 ng to any of Claims

1-13  and a pharmaceutical carrier therefor.

ί

20
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15. A method for the detection of mammalian 
tumors which comprise administering to a mammalian host 
an effective amount of a compound according to any of 

Claims 1-13; applying light of sufficient wavelength to 
the area of the mammalian host to be examined, whereby 

fluorescence is observed in the tumor-affected area.

16. A method of treatment of mammalian tumors 
which comprises administering to a mammalian host with a 

tumor an effective amount of a fluorescent compound 
according to any of Claims 1-13; and applying light of 
sufficient wavelength and intensity to activate said 
compound, whereby said activated compound exerts a cell

35
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killing effect on said tumor, with the proviso that said

, compound is not mono-N-Methyl-L-Glutamyl chlorin e*.
{ 17. A compound according to any one of claims 1 to 13

substantially as hereinbefore described with particular 
5 reference to the examples.

18. A pharmaceutical composition according to claim 14 
substantially as hereinbefore described with particular 
reference to examples 22 and 23.

ί 19. A method according to claims 15 or 16 substantially
| 10 as hereinbefore described.
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