« UK Patent Application

(19) GB (1) 2 241 '167(13)A

(43) Date of A publication 28.08.1991

(21) Application No 9103344.9
(22) Date of filing 18.02.1991

(30) Priority data

(31) 9004017 (32)22.02.1990  (33) GB

(71) Applicant
Sandoz Ltd

(Incorporated in Switzeriand)
35 Lichtstrasse, CH-4002 Basle, Switzerland

(72) Inventors
Eric Paul Krenning
Steven Willem Jan Lamberts

(74) Agent and/or Address for Service
B A Yorke & Co
Coomb House, 7 St. John's Road, Isleworth,
Middlesex, TW7 6NH, United Kingdom

(51) INTCL®
A61K 37/02 // COTK 7/26 (CO7K 7/26 99:58 99:60)

(52) UKCL (Edition K)
A5B BC BHA B180 B31Y B316 B319
U1S S1313 S1318 S1328 S1337 S1524 S2413
S2418

(56) Documents cited
GB 2225579 A

(58) Field of search
UK CL (Edition K) A5B BHA, C3H HA4
INT CL®* A61K 37/02
Online databases: WPI

(54) Pharmaceutical comprising somatostatin derivatives

(57) Use of somatostatin peptides comprising on the terminal amino group a polyamino polycarboxylic group, in free formor
in a pharmaceutically acceptable salt form, in the manufacture of a medicament for treating disorders with an aetiology
comprising or associated with excess of GH-secretion, gastro-intestinal disorders, for inhibiting proliferation and/or
keratinisation of epidermal cells, for treating degenerative senile dementia or for treating cancer tumours (especially
malignant lymphoma, Merkel cell tumour of the skin, osteosarcoma or chondrosarcoma), is described. The compounds
may be radiolabelled (especially with a gamma, or positron, emitter) for use as an imaging agent to detect tuberculosis,
sarcoidosis, malignant lymphoma, Merkel cell tumour of the skin; osteosarcoma, chondrosarcoma, focal lymphocytic
reaction, localised autoimmune disease and organ rejection after transplantation.

V 9l ¢ ¢ 899



‘\‘ 2241167

THERAPEUTIC USE OF SOMATOSTATIN PEPTIDES

The present invention relates to a new use, in particular a new
pharmaceutical use, for the compound group comprising somatosta-
tin peptides modified by polyaminopolycarboxylic radicals, in
free form or in pharmaceutically acceptable salt form, said
compound group being referred to hereinafter collectively as
COMPOUNDS OF THE INVENTION.

Accordingly, the COMPOUNDS OF THE INVENTION are somatostatin
peptides which comprise on the terminal amino group a poly-
aminopolycarboxylic group attached to said amino group by an
amide bond. Thus, the COMPOUNDS OF THE INVENTION comprise at
least one polyaminopolycarboxylic group and further functional
groups providing the capability of binding to SRIF receptors.

The term somatostatin peptides includes the naturally occurring
somatostatin (tetradecapeptide) and its analogues or derivatives.

By derivatives or analogues as used herein is meant any straight-
chain or cyclic polypeptide derived from that of the naturally
occurring tetradecapeptide somatostatin wherein one or more amino

acid units have been omitted and/or replaced by one or more other



amino radical(s) and/or wherein one or more functional groups

have been replaced by one or more other functional groups and/or .
one or more groups have been replaced by one or several other

isosteric groups. In general, the term covers all modified

derivatives of a biologically active peptide which exhibit a

qualitatively similar effect to that of the unmodified

somatostatin peptide, e.g. they bind to somatostatin receptors

and inhibit pituitary hormone secretion.

Cyclic, bridge cyclic and straight-chain somatostatin analogues

are known compounds. Such compounds and their preparation are

described e.g. in European Patent Specifications EP-A-1295; |

29,579; 215,171; 203,031; 214,872; 298,732; 277,419. |

Preferred COMPOUNDS OF THE INVENTION are those derived from the

following somatostatin analogues:
A. Analogues of formula I

A’ CH,-S-Y; Y,-S-CH;

\ I ‘
N-CH-C0-B-C-D-E-NH-CH-G I !
/
A
wvherein
A is C;_3.alkyl, Cq.;ophenylalkyl or a group of

formula RCO-, whereby

i) R is hydrogen, C,_jjialkyl, phenyl or Cy_jo-
phenylakyl, or
ii) RCO- is
a) an L- or D-phenylalanine residue optio-
nally ring-substituted by F, Cl, Br, NO,,
NH,, OH, C;.3alkyl and/or C;_zalkoxy;
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b) the residue of a nmatural or synthetic
a-amino acid other than defined under a)
above or of a corresponding D-amino acid,

or

¢) a dipeptide residue in which the indivi-
dual amino acid residues are the same or
different and are selected from those

defined under a) and/or b) above,

A’ is hydrogen, C;.;alkyl or C;.iophenylalkyl,
Y, and Y, represent together a direct bond or
each of Y; and Y, is independently hydrogen or a radical of

formulae (1) to (5)

R, CH,
| /
-C0-C-(CH;)x-H -C0-CH ~CO-NHR.
| \
Rp (CH2)n
(L) (2) (3)
Ra' RB
I
-CO-NH-?H-COOR. -CO-(NH) - ? -(CH3),
R4 : Ry'Jq Ry
(4) (3)
vherein
R, is methyl or ethyl
Rp is hydrogen, methyl or ethyl

m is a whole number from 1 to 4



Ra’ and Rb’

is a whole number from 1 to 5

is (C;-6)alkyl

represents the substituent attached to the
a-carbon atom of a natural or synthetic e«-amino
acid (including hydrogen)

is (Cj.s)alkyl B

are independently hydrogen, methyl or ethyl,
are independently hydrogen, halogen, (C;.3)alkyl
or (C;_3)alkoxy,

is 0 or 1,

is 0O or 1, and

is 0, 1 or 2,

is -Phe- optionally ring-substituted by halogen,
NO,, NH,, OH, C;_3alkyl and /or C;_zalkoxy (in-
cluding pentafluoroalanine), or B-naphthyl-Ala
is (L)-Trp- or (D)-Trp- optionally «-N-methyl-
ated and optionally benzene-ring-substituted by
halogen, NO,, NH,, OH, Cj_salkyl and/or C,_;
alkoxy,

is Lys, Lys in which the side chain contains 0
or S in B-position, yF-Lys or 8§F-Lys, optionally
a-N-methylated, or a 4-aminocyclohexylAla or
4-aminocyclohexylGly residue

is Thr, Ser, Val, Phe, Ile or an aminoisobutyric

or aminobutyric acid residue

is a group of formula



Rie
Rii
/
-COOR;, ~CH20R10, —CON\ or -CO-N X1
Ri2

vherein

R, is hydrogen or C,_salkyl,

Rio is hydrogen or the residue of a physiologically
acceptable, physiologically hydrolysable ester,

Ris is hydrogen, C;_aalkyl, phenyl or C;.jophenyl-
alkyl,

Ri2 is hydrogen, C;_salkyl or a group of formula
-CH(Ry3)-Xy,

Ris is CH,0H, -(CH,),-0H, -(CH;)3;-OH, or -CH(CH;)OH
or represents the substituent attached to the
a-carbon atom of a natural or synthetic a-amino
acid (including hydrogen)'and

X, is a group of formula -COOR,;, -CH,0R,o or
-CONR, 4R; 5

vwherein

R; and Ry have the meanings given above,

Ria is hydrogen or C;_zalkyl and

Ris is hydrogen, C;-3alkyl, phenyl or C,-10phenyl-
alkyl, and

Ri¢ is hydrogen or hydroxy,

with the provisos that

vhen R;, is -CH(R;3)-X; then R;; is hydrogen or methyl, and
A and A’ being so selected that the compound contains a ter-
minal -NH- capable of being linked to a polyaminopolycarboxy-

lic group,



vherein the residues B, D and E have the L-configuration, and
the residues in the 2-and 7-position and any residues Y; 4)
and Y, 4) each independently have the (L)- or (D)- configu-

ration.

Analogues of formula II

T 1
H—Cys—Phe—Phe—(D)-Trp-Lys—Thr—Phe-Cys—ol II

[see Vale et al., Metabolism, 27, Supp. 1, 139, (1978)]

— 1
H—Cys-His—His-Phe-Phe-(D)Trp—Lys-Thr-Phe-Thr—Ser-Cys—OH III

(see EP-A-200,188)

The contents of all the above publications including the
specific compounds are specifically incorportated herein by

reference.

In the compounds of formula I, the following significances
are preferred either individually or in any combination or

sub-combination:

1. A is Cy_;o phenylalkyl, especially phenethyl, or a group
of formula RCO. Preferably A is a group of formula RCO.

1.1. Preferably R is C;_i; alkyl or Cs-30 phenylalkyl,
especially C;_10 phenylalkyl, more especially phenethyl, or
RCO has the meanings a), b) or ¢).



1.2. When RCO has the meaning a) this is preferably a’) an L-
or D-phenylalanine or -tyrosine residue. More preferably a’)

is an L- or D-phenylalanine residue.

1.3. When RCO has the meaning b) or c) the defined fesidue is
preferably lipophilic. Preferred residues b) are thus b’)
a-amino acid residues having a hydrocarbon side chain, e.g.
alkyl with 3, preferably 4, or more C atoms, e.g. up to 7
C-atoms, naphthyl-methyl or heteroaryl, e.g. 3-(2- or l-naph-
thyl)-alanine, pyridyl-methyl or tryptophane residue, said
residues having the L- or D-configuration, and preferred
residues ¢) are dipeptide residues in which the individual
amino acid residues are the same or different and are

selected from those defined under a’) and b’) above.

Example of a residue c) is e.g. 3-(2-naphthyl)-alanine resi-

due.

1.4, Most preferably RCO has the meaning a) especially the

meaning a’).
2. B is B’, where B’ is Phe or Tyr.
3. C is C’, where C’ is (D)Trp.

4. D is D’, where D’ is Lys, Melys or Lys(e-Me), especially
Lys.

5. E is E’, where E’ is Val or Thr, especially Thr.

Rii
/
6. F is F’, vhere F’ is a group of formula -CO-N ’
\
R;i2



Ri:
/

especially a group of formula -CO-N
\
CH(R;3)-X;

(in which case R;;=H or CH;3). In the latter case the moiety

—CH(R; 3 )-X; preferably has the L-configuration.
6.1. Ry; is preferably hydrogen.

6.2. As the substituent attached to the a-carbon atom of a
natural amino acid (i.e. of formula H,N-CH(R,3)-COOH), R;; is
preferably -CH,0H, -CH(CH;)-OH, -(CH,),-0H, -(CH,)3-0H,
isobutyl, butyl, benzyl or 3-indolyl-methyl. It is especially
-CH,0H or -CH(CH;)OH.

Rig
/

6.3. X; is preferably a group of formula -CO-N.
\

Ris

or -CH,-OR;,, especially of formula -CH;-ORio and R;o is pre-

ferably hydrogen.

The following individual compounds are illustrative of com-

pounds of formula I:

B—(D)Phe-C§;-Phe—(D)Trp—Lys-Thr-C}s-Thr—ol

also known as octreotide

I 1
(D)Phe-Cys-Thr-(D)Trp-Lys-Val-Cys-ThrNH,;



mr 1
(D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH,

P 1
(D)Trp-Cys—Phe—(D)Trp—Lys-Thr—Cys-ThrNHz

o 1
(D)Phe—Cys-Phe-(D)Trp-Lys-Thr—Cys-ThrNHz

| 1
3-(2-Naphthyl)-(D)Ala—Cys—Tyr—(D)Trp—Lys-Val-Cys—ThrNHz

| 1
(D)Phe-Cys-Tyr-(D)Trp—Lys—Val—Cys-ﬁ-Nal-NHz

r 1
B—Nal—Ala-Cys—Tyr—(D)Trp-Lys—Val—Cys—5—Nal—NHz

L i
(D)Phe-Cys-BNal-(D)Trp-Lys-Val—Cys—Thr-NHz

Suitable polyaminopolycarboxylic groups include e.g. those deri-
ved from non cyclic ligands e.g. ethylene diaminetetraacetic acid
(EDTA) and diethylene triamine pentaacetic acid (DTPA), as well
as macrocyclic ligands, e.g. 1,4,7,10-tetra-azacyclododecane-N,-
N’,N’7,N’’’-tetraacetic acid (DOTA) or 1,4,8,11-tetraazacyclote-
tradecane-N,N’,N’/ ,N’’’_tetraacetic acid (TETA). DTPA is

preferred.

The COMPOUNDS OF THE INVENTION may exist e.g. in free or salt
form. Salts include acid addition salts with e.g. organic acids,
polymeric acids or inorganic acids, for example hydrochlorides
and acetates, and salt forms obtainable with the carboxylic acid
groups present in the molecule, e.g. alkali metal salts such as
sodium or potassium, or substituted or unsubstituted ammonium

salts.

Preferred COMPOUNDS OF THE INVENTION for use in accordance with

the present invention are e.g. compounds of formula Ia
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Y A; CHy-S-Yy Y,-S-CH,

| |
R,-NH - CH - CO - N - CH-CO-B-C-D-E-NH - CH - G Ia

vherein : ;
B, C, D, E, G4¥; and Y, are as defined above,
A; is hydrogen or C;-3alkyl,
R; is a diethylene triamine pentaacetic radical (DTPA), and
SN-CH(Z;)-CO- is an amino-acid residue such as defined above
under a) or b) , Z; being the residue attached in o« of such ;

an amino-acid residue,
in free form or in pharmaceutically acceptable salt form.

The polyaminopolycarboxylic group may be attached either directly
or indirectly, e.g. by means of a spacer group, to the amino
group of the somatostatin peptide. Suitable spacers are e.g. a

-NH-R, -CO- group wherein Ry is the residue attached in « to an

a-amino-acid.

COMPOUNDS OF THE INVENTION are known. They are disclosed e.g. in
UK Patent Publication No 2,225,579 A.

Particularly preferred is

HOOCH,C CH,COOH
\ /
N-CH,CH,-NCH,CH,-N

/ | \ — .
HOOCH,C CH,CO0H CHzCO-DPhe-Cys-Phe-(D)Trp-Lys—Thr-Cys—Thr—ol

As described in GB-A-2,225,579 COMPOUNDS OF THE INVENTION in
labelled form have been found to be useful as an imaging agent of
tumors or as a therapeutic agent for treating tumors,
particularly somatostatin receptor positive tumors.
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In accordance with the present invention it has now surprisingly
been found that COMPOUNDS OF THE INVENTION exhibit valuable
pharmacological properties and are therefore indicated for

therapy.

In accordance with the particular findings of the present

invention, there is provided in a first aspect:

1. A method of treating disorders with an aetiology comprising
or associated with excess of GH-secretion in a subject in
need of such a treatment, which comprises administering to
said subject an effective amount of a COMPOUND OF THE
INVENTION.

In a series of specific or alternative embodiments, the present

invention also provides:

1.1. A method of treating diabetes mellitus, and complications
thereof or acromegaly in a subject in need thereof, which
method comprises administering to said subject an effective
amount of a COMPOUND OF THE INVENTION.

Complications of diabetes mellitus are e.g. nephropathy, an-
giopathy, proliferative retinopathy and dawn phenomenon. The
COMPOUNDS OF THE INVENTION are indicated for preventing as
vell as treating nephropathy, angiopathy and proliferative

retinopathy.

In a series of further specific or alternative embodiments, the

present invention provides:
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A method of treating gastro-intestinal disorders in a sub-
ject in need thereof, which method comprises administering
to said subject an effective amount of a COMPOUND OF THE
INVENTION.

Examples of such disorders include e.g. peptic ulcers,
entero-cutaneous and pancreaticocutaneous fistulae,
jrritable bowel syndrom, dumping syndrom, watery diarrhea
syndrom, gastro-intestinal bleeding, acute pancreatitis and
gastro-intestinal hormone secreting tumours, for example

vipomas, glucagonomas, insulinomas, carcinoids, etc.

A method of inhibiting proliferation and/or keratinisation
of epidermal cells, in a subject in need thereof, which
method comprises administering to said subject an effective
amount of a COMPOUND OF THE INVENTION.

A method of treating degenerative senile dementia in a sub-
ject in need thereof, which method comprises administering
to said subject an effective amount of a COMPOUND OF THE

INVENTION.

A method of treating cancer tumours in a subject in need
thereof, which method comprises administering to said
subject an effective amount of a COMPOUND OF THE INVENTION.

THE COMPOUNDS OF THE INVENTION are particularly indicated
for the treatment of somatostatin receptor positive tumors,
e.g. cancers of the breast, prostate, colon, pancreas,

brain, lung and lymph nodes.



- 13 -

As alternatives to the above the present invention also provides:

A COMPOUND OF THE INVENTION for use in any method as defined

under 1 to 5 above; or

A COMPOUND OF THE INVENTION for use in the manufacture of a
medicament for use in any method as defined under 1 to 5

above; or

A pharmaceutical composition for use in any method as defined
under 1 to 5 above comprising a COMPOUND OF THE INVENTION
together with one or more pharmaeutically acceptable diluents

or carriers therefor.

Utility of COMPOUNDS OF THE INVENTION in treating diseases and

conditions as hereinabove specified, may be demonstrated in stan-

dard pharmacological test methods, for example in accordance with

the methods hereinafter described.

1.

Inhibition of Growth Hormone

The COMPOUNDS OF THE INVENTION reduce GH-release as indicated

e.g. by depression of serum GH-levels in rat.

This test is carried out employing male rats. The test-subs-
tance is administered at varying, logarithmically staggered
doses employing at least 5 rats per dose. 1 hour after s.c.
administration of the test substance blood is taken. The
determination of the blood serum GH-level is effected by
radio-immuno-assay. The COMPOUNDS OF THE INVENTION are active
in this test when administered at a dosage in the range of

from 0.02 to 100 ug/kg s.c.
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Furthermore, the GH-reducing activity of the COMPOUNDS OF THE
INVENTION was also examined after oral application to male

rats vith estradiol implants. This test is carried out as

follows:

A loop (length 50 mm & 3 mm) of silastic with 50 mg of oes-
tradiol is implanted under the dorsal skin of anaesthetized
male OFA rats which have a weight of ca. 300 g. At various
times (1 to 6 months later), these animals, in a fasted sta-
te, are used repeatedly for tests. The test substances are
active in this test at doses from 10 to 5000 wg/kg, when GH
level in the blood serum is determined by radio-immuno-assay

1 and 2 hours after oral administration.

Inhibition of gastric- and exocrine and endocrine pancreatic

secretion and of the release of various peptides of the

ggstrointestinal tract

These inhibitions can be shown using standard tests, e.g.
rats with gastric or pancreatic fistulae. For example, the
compounds to be tested are administered to fasted rats with
fistula implanted in their stomach by stomach tube. After 1
hour the fistula is opened. The stomach juice is collected
in 30 minute periods. The collected volumes are registered
and the acid concentration determined. In these tests, the
COMPOUNDS OF THE INVENTION are active orally at doses from
0.01 to 10 mg/kg.

Anti-Cancer Activity

The COMPOUNDS OF THE INVENTION are effective in the treatment
of varous kinds of tumors, particularly the somatostatin re-
ceptor positive tumors, as indicated in proliferation tests

with various different cancer cell lines and in tumor growth
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experiments in nude mice with hormone dependent tumors (e.g.

gastric dependent colon or pancreas cancer).

The COMPOUNDS OF THE INVENTION possess affinity for somato-
statin receptors expressed or overexpressed by tumors and
metastases, as visualized by autoradiography on biopsy

tissues in standard in vitro binding assays.

A somatostatin receptor positive tumor originating from the
human gastro intestinal tract is removed from a patient and
immediately put on ice and within a maximal delay of 30 min
frozen at - 80 ° C. For further autoradiography this frozen
material is cut on a cryostat (Leitz 1720) in 10 um sections,
mounted on precleaned microscope slides and stored at

- 20 ° C for at least 3 days to improve adhesion of the
tissue to the slide. The sections are preincubated in
Tris-HC1 buffer (50 mM, pH 7.4), containing CaCl, (2mM) and
KCl (5mM), for 10 min at ambient temperature and then washed
twice for 2 min in the same buffer without additional salts

added. The sections are then incubated with

[125I—Tyr3]DPhe—C§;:Tyr—DTrp-Lys—Thr-C&s—Thr—o1 and increa-
sing concentrations of a COMPOUND OF THE INVENTION for 2
hours at ambient temperature in Tris-HCl buffer (170 mM, pH
7.4), containing bovine serum albumin (10 g/l), bacitracin
(40 mg/1l) and MgCl; (5 mM) to inhibit endogenous proteases.
Incubated sections are washed twice for 5 min in cold incuba-
tion buffer containing 0.25 g/1 BSA. After a brief dip in
distilled vater to remove excess salts, the sections are
dried quickly and apposed to [3H]-LKB films. It is observed
that the COMPOUNDS OF THE INVENTION have a substantial bin-
ding affinity to somatostatin receptors.
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The utility of the COMPOUNDS OF THE INVENTION is also confirmed

in clinical trials.

For all the above indications, the appropriate dosage form will,
of course, vary depending upon, for example, the COMPOUND OF THE
INVENTION employed, the host, the mode of administration and the
nature and severity of the condition being treated. However, in
general, satisfactory results are achieved on administration of
COMPOUNDS OF THE INVENTION at daily dosage in the range from
about 2 ug to about 20 mg of a COMPOUND OF THE INVENTION,
conveniently in divided doses or in sustained release form.
Suitable unit dosage forms contain, for example from about 0.5 ug
to about 10 mg of a COMPOUND OF THE INVENTION.

In practicing the methods of the present invention, the COMPOUNDS
OF THE INVENTION may be administered for example enterally,
preferably orally, e.g. in the form of tablets or capsules or
parenterally, e.g. in the form of injectable solutions or

suspensions.

COMPOUNDS OF THE INVENTION are well tolerated at dosages required

for use in accordance with the present invention.

Pharmaceutically acceptable salt forms exhibit the same or simi-
lar levels of tolerability/activity as the compounds in free

form.

In accordance with a further embodiment of the present invention
it has also been found that COMPOUNDS OF THE INVENTION labeled
with a y- or positron-emitting radionuclide are useful radioac-
tive imaging agents for detecting conditions such as e.g.
tuberculosis, sarcoidosis, malignant lymphoma, e.g. Hodgkin's
disease and non-Hodgkin’s disease, Merkel cell tumor of the skin,
osteosarcoma, chondrosarcoma, focal lymphocytic reaction, locali-
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zed autoimmune disease and organ rejection after transplantation

(graft versus host rejection).

Accordingly there is provided:

6. A method for in vivo detection of the conditions such as dis-
closed above in a subject which comprises a) administering a
COMPOUND OF THE INVENTION labeled with a y- or positron-emit-
ting radionuclide to said subject and b) recording the loca-

lisation of the receptors targeted by said labeled COMPOUND.

Suitable y-emitting radionuclides include those wvhich are useful
in diagnostic techniques. The v-emitting radionuclides advanta-
geously have a half-life of from 1 hour to 40 days, preferably
from 5 hours to 4 days, more preferably from 12 hours to 3 days.
Examples are radionuclides derived from Gallium, Indium, Tech-
netium, Ytterbium, Rhenium and Thallium e.g. 67Ga, 111In, 992Tc,
169Yh and 1%6Re. Preferably the y-radionuclide is selected depen-
ding on the metabolism of the selected COMPOUND OF THE INVENTION
or the somatostatin peptide used. More preferably the COMPOUND OF
THE INVENTION is labeled with a y-radionuclide having a longer
half-life than the half-life of the corresponding somatostatin

peptide.

Further radionuclides suitable for use in imaging are positron-

emitting radionuclides, e.g. ¢%Ga.

The biodistribution of the y-labeled COMPOUNDS OF THE INVENTION

e.g. in rats can be shown for example in the following test:

Rats bearing transplantable exocrine pancreatic somatostatin
receptor positive tumors are treated with an intravenous
injection of a COMPOUND OF THE INVENTION labeled with a

y-emitting radionuclide, e.g. !!!In labeled
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1
DTPA—DPhe-Cys—Phe—DTrp-Lys-Thr—Cys-Thr-ol. Injection site is the
penis vein. Immediately after administration, the animals are
positioned on the collimator of a gamma-camera and the

distribution of radioactivity is monitored at various time

intervals.

Biodistribution of radioactivity may also be determined through
serial sacrifice of a number of such treated rats and determi-

nation of the organ radioactivity.

After administration of a COMPOUND OF THE INVENTION labeled with -

a y-radionuclide, at a dosage of from 1 to 5 ug/kg of COMPOUND
labeled with 0.1 to 2 mCi radionuclide the tumor site becomes
detectable together with the organs where excretion essentially

takes place.

The labeled COMPOUNDS OF THE INVENTION for use as an imaging
agent in method (6) may be administered parenterally, preferably
intravenously, e.g. in the form of injectable solutions or sus-
pensions, preferably in a single injection. The appropriate dosa-
ge will of course vary depending upon, for example, the COMPOUND
and the type of detectable element used, e.g. the radionuclide. A
suitable dose to be injected is in the range to enable imaging by
photoscanning procedures known in the art. It may advantageously
be administered in a dose having a radioactivity of from 0.1 to
50 mCi, preferably 0.1 to 30 mCi. An indicated dosage range may
be of from 1 to 200 ug COMPOUND labeled with 0.1 to 50 mCi, pre-
ferably 0.1 to 30 mCi v-emitting radionuclide, depending on the
y-emitting radionuclide used. For example with In, it is prefer-
red to use a radioactivity in the lover range, whereas with Tc,

it is preferred to use a radioactivity in the upper range.
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The enrichment of the targeted sites with the labeled COMPOUNDS
may be followed by the corresponding imaging techniques, e.g.
using nuclear medicine imaging instrumentation, for example a
scanner, y-camera , rotating y-camera, each preferably computer
assisted; PET-scanner (Positron emission tomography); MRI eduip—

ment or CAT scanning equipment.

The COMPOUNDS OF THE INVENTION when labeled with a a- or -
emitting radionuclide exhibit also valuable pharmacological

properties and are therefor indicated for therapy.

Suitable B-emitting radionuclides include those which are useful
in therapeutic applications, for example °°Y, ¢7 Cu, 186Re,
188Re, 169Er, 1218p, 127Te, 143Pr, 198Au, 109Pd, 165py, 32p,
142py, The B-radionuclide advantageously have a half-life of from
2.3 hrs to 14.3 d, preferably from 2.3 to 100 hrs. Preferably the
f-emitting radionuclide is selected in order to have a longer
half-life than the half-life of the COMPOUND used.

Suitable a-emitting radionuclides are those which are used in

therapeutic treatments, e.g. 211At, 212pj,

In accordance with the present invention, there is provided in a

further embodiement:

7. A method for in vivo treatment of malignant lymphoma, Merkel
cell tumor of the skin, osteosarcoma or chondrosarcoma in a
subject in need of such a treatment which comprises admini-
stering to said subject a therapeutically effective amount of
a COMPOUND OF THE INVENTION labeled with a o- or B-emitting

radionuclide.
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Dosages employed in practising the therapeutic method of the
present invention will of course vary depending e.g. on the
particular condition to be treated, for exemple the type of the
tumor, the particular COMPOUND employed, for exemple the half-li-
fe of the labeled COMPOUND in the tumor, and the therapy desired.
In general, the dose is calculated on the basis of radioactivity

distribution to each organ and on observed target uptake. For
example the labeled COMPOUND may be administered at a daily do-
sage range having a radioactivity of from 0.1 to 3mCi/kg body
weight. An indicated daily dosage range is of from 1 to 200 ug
COMPOUND labeled with 0.1 to 3 mCi/kg body weight, e.g. 0.1 to
1.5 mCi/kg body weight o« or B-emitting radionuclide, convenien-

tly administered in divided doses up to 4 times a day.

The «- or B-labeled COMPOUNDS OF THE INVENTION may be adminis-
tered by any conventional route, in particular parenterally, e.g.
in the form of injectable solutions or suspensions. They may also
be administered advantageously by infusion, e.g. an infusion of
30 to 60 min. Depending on the site of the tumor, they may be ad-
ministered as close as possible to the tumor site, e.g. by means
of a catheter. The mode of administration selected may depend on
the dissociation rate of the COMPOUND used and the excretion

rate.

The labeled COMPOUNDS OF THE INVENTION may be administered in

free form or in pharmaceutically acceptable salt form.

The labeled COMPOUNDS OF THE INVENTION may preferably be prepared
shortly before the administration to a subject, i.e. the radio-

labeling with the desired detectable metal ion, particularly the
desired o«-, B- or y-radionuclide, may be performed shortly before

the administration. .
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According to a further aspect of the invention, there is pro-

vided:

D. a pharmaceutical composition for use in any method as
defined under 6. and 7., comprising a labeled COMPOUND
according to the invention in free or in pharmaceutically
acceptable salt form, together with one or more pharmaceu-

tically acceptable carriers or diluents therefor.
Such compositions may be manufactured in conventional manner.

A composition according to the invention may also be presented in
separate package with jnstructions for mixing the COMPOUND with
the metal ion and for the administration of the resulting labeled

COMPOUND, e.g. in form of a kit.
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CLATMS

1.

Use of a somatostatin peptide comprising a polyaminopoly-
carboxylic group attached to the terminal amino group, in
free form or in pharmaceutically acceptable salt form, -in the
manufacture of a medicament for treating disorders with an
aetiology comprising or associated with excess of GH-
secretion, gastro-intestinal disorders, for inhibiting
proliferation and/or keratinisation of epidermal cells, for
treating degenerative senile dementia or for treating cancer

tumours.

Use of a somatostatin peptide comprising a polyaminopoly-
carboxylic group attached to the terminal amino group and
labeled with a y- or positron emitting radionuclide, in free
form or in pharmaceutically acceptable salt form, in the
manufacture of an imaging agent for the detection of
tuberculosis, sarcoidosis, malignant lymphoma, Merkel cell
tumor of the skin, osteosarcoma, chondrosarcoma, focal
lymphocytic reaction, localized autoimmune disease and organ

rejection after transplantation.

Use of a somatostatin peptide comprising a polyaminopoly-
carboxylic group attached to the terminal amino group and
labeled with a y- or B-emitting radionuclide, in free form or
in pharmaceutically acceptable salt form, in the manufacture
of a medicament for treating malignant lymphoma, Merkel cell

tumor of the skin, osteosarcoma or chondrosarcoma.
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4. Use according to claim 1, 2 or 3 wherein the somatostatin

peptide is a compound of formula I

A’ CH;-S-Y, Y,-S-CH;

| | )
N-CH-CO-B-C-D-E-NH-CH-G I
/
A
vherein
A is Cy_312alkyl, C-;ophenylalkyl or a group of
formula RCO-, whereby
i) R is hydrogen, C,-1:alkyl, phenyl or Cy_10-
phenylakyl, or
ii) RCO- is
a) an L- or D-phenylalanine residue optio-
nally ring-substituted by F, C1, Br, NO2,
NH,, OH, C;.3alkyl and/or C;-3alkoxy;
b) the residue of a natural or synthetic
a-amino acid other than defined under a)
above or of a corresponding D-amino acid,
or
c) a dipeptide residue in which the indivi-
dual amino acid residues are the same or
different and are selected from those
defined under a) and/or b) above,
A’ is hydrogen, C;-32alkyl or C7-1ophenylalkyl,

Y, and Y, represent together a direct bond or
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each of Y; and Y, is independently hydrogen or a radical of
formulae (1) to (3)

R, CH,
| /
~-C0-C-(CH;)x-H -C0-CH -CO-NHR.
\
Rb (CHZ )n
(1) (2) (3)
R’ Re
|
—CO—NH—?H-COOR. -CO-(NH),-| C [-(CH2),
|
Rq Rp'/q Ry
(4) (3)
wherein
R, is methyl or ethyl
Rp is hydrogen, methyl or ethyl
is a whole number from 1 to 4
is a whole number from 1 to 5
Rc is (CI-G )alkyl
Ra represents the substituent attached to the

a«-carbon atom of a natural or synthetic a-amino
acid (including hydrogen)

Re is (C;-s)alkyl

R,’ and Ry’ are independently hydrogen, methyl or ethyl,

Rg and Ry are independently hydrogen, halogen, (C;-3)alkyl
or (C;.3)alkoxy,

p is 0 or 1,
js 0 or 1, and

r is 0, 1 or 2,
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B is -Phe- optionally ring-substituted by halogen,
NO,, NH,, OH, C;_3alkyl and /or C,-3alkoxy (in-
cluding pentafluoroalanine), or g-naphthyl-Ala

C is (L)-Trp- or (D)-Trp- optionally o-N-methyl-
ated and optionally benzene-ring-substituted by
halogen, NO,, NH,, OH, C;.3alkyl and/or Cy_3
alkoxy,

D is Lys, Lys in which the side chain contains 0O
or S in B-position, yF-Lys or &F-Lys, optionally
o-N-methylated, or a 4-aminocyclohexylAla or
4-aminocyclohexylGly residue

E is Thr, Ser, Val, Phe, Ile or an aminoisobutyric

or aminobutyric acid residue

G is a group of formula
Ry
Ry
/
-COORy, -CH,0R;0, —CON or -CO- Xy
\
Ri2
vherein
R4 is hydrogen or C;-salkyl,
Rio is hydrogen or the residue of a physiologically
acceptable, physiologically hydrolysable ester,
Ri1 is hydrogen, C;_salkyl, phenyl or C;_jophenyl-
alkyl,
R;2 is hydrogen, C;-szalkyl or a group of formula

-CH(R13)-Xy,
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Ris is CH,0H, -(CH;).-0H, -(CH; )3-0H, or -CH(Cu3)OH
or represents the substituent attached to the
«-carbon atom of a natural or synthetic o~amino
acid (including hydrogen) and

X3 is a group of formula -COOR;, -CH20R;o¢ or
~CONR; 4Ry 5

vherein

R; and Ry, have the meanings given above,

Ria is hydrogen or C;-3alkyl and

Ris is hydrogen, C;_3alkyl, phenyl or C;_jophenyl-
alkyl, and

Ri6 is hydrogen or hydroxy,

with the provisos that

when Ry, is -CH(R;3)-X: then Ryy is hydrogen or methyl, and
A and A’ being so selected that the compound contains a ter-
minal -NH- capable of being linked to a polyaminopolycarboxy-

lic group,

vherein the residues B, D and E have the L-configuration, and
the residues in the 2-and 7-position and any residues Y; 4)
and Y, 4) each independently have the (L)- or (D)- configu-

ration; or an analogue of formula II

| 3 1
H—Cys-Phe—Phe-(D)-Trp—Lys—Thr—Phe—Cys—ol II

| 1
B—Cys—His—His—Phe-Phe-(D)Trp-Lys-Thr—Phe—Thr—Ser-Cys-OH I1I
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5. Use according to claim 4 vherein in formula I

A is RCO which is

a) an L- or D-phenylalanine residue optionally ring-
substituted by F, Cl, Br, NO,, NH,, OH, C;-3alkyl
and/or C,_salkoxy;

b) the residue of a natural or synthetic a-amino acid
other than defined under a) above or of a

corresponding D-amino acid, or

¢) a dipeptide residue in which the individual amino
acid residues are the same or different and are
selected from those defined under a) and/or b)

above,

is Phe or Tyr,

is (D)Trp,

is Lys,

is Val or Thr, and

is a group of formula -CONR;3R;: vherein R;; and R;, are as

Mmoo Qw

defined in claim 4.

6. Use according to any one of the preceding claims, wherein the
polyaminopolycarboxylic group is derived from ethylene di-
aminetetraacetic acid, diethylene triamine pentaacetic acid,
1,4,7,10—tetraaza-cyclododecane—N,N',N",N"'—tetraacetic
acid or 1,4,8,11—tetraazacyclotetradecane—N,N’,N",N"'—

tetraacetic acid.
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Use according to any one of the preceding claims, vherein the
somatostatin peptide comprising a polyaminopolycarboxylic

group is a compound of formula Ié

2 A; CH,-8-Y; Y,-5-CH;

I I I
Ry-NH - CH - CO - N - CH-CO-B-C-D-E-NH - CH - G Ia

wherein

B, C, D, E, G, >N-CH(Z;)-C0-, Y; and Y, are as defined in
claim 4,

A; is hydrogen or C;_salkyl, and

R, is a diethylene triamine pentaacetic (DTPA) group,

in free form or in pharmaceutically acceptable salt form.

Use of DTPA-DPhe-C&s-Phe—(D)Trp-Lys—Thr-C}s-Thr-ol in free
form or in pharmaceutically acceptable salt form, in the
manufacture of a medicament for treating disorders with an
aetiology comprising or associated with excess of GH-
secretion, gastro-intestinal disorders, for inhibiting
proliferation and/or keratinisation of epidermal cells, for
treating degenerative senile dementia or for treating cancer

tumours.

Use of DTPA-DPhe-C§;:fhe-(D)Trp-Lys—Thr—C&s-Thr—ol in free
form or in pharmaceutically acceptable salt form and labeled
with a y- or positron emitting radionuclide, in the
manufacture of an imaging agent for the detection of
tuberculosis, sarcoidosis, malignant lymphoma, Merkel cell
tumor of the skin, osteosarcoma, chondrosarcoma, focal
lymphocytic reaction, localized autoimmune disease and organ

rejection after transplantation.

Ty T~
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10. Use of DTPA_DPhe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol in free
form or in pharmaceutically acceptable salt form and labeled
vith an o~ or B-emitting radionuclide, in the manufacture of
a medicament for treating malignant lymphoma, Merkel cell

tumor of the skin, osteosarcoma or chondrosarcoma.
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