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Description

Somatostatin is a cyclic tetradecapeptide which inhibits the secietion of pltuﬁary grthh :hormone
Several analogs of somatostatin have been previously described. Verber et al., Naturs, 292 55. (1981) has
reported the synthesis and the activity of a cyclic hexapeptide analog obtained by replaclng D ‘ot the 14
aminoacids of somatostatin with a single proline. Additionally, the same group has reported’Hekupeptide =

derivatives of high potency, Life Sciences, 34, 1371 (1984). Bauer, et al.. In pepti'deS 1082, p. 583, Ed. K.

Blaha, P. Malon - 1983 by Wailer de Gruyter & Co., Berlin, New York, aescribe the synthesis and activity of

octapeptide analogs. (cf. also Life Sciences, 31, 1133, 1982)). -

US - A - 4.395.403 refers to octapeptides defined as somatostatin analogues. From the sWeral billions * ~

of compounds theoretically covered by the generic formula disclosed thereln only those havtng {he formula

l . 7 .

{ '
A - Cys - Phe - D-Trp - Lys - E = Cys - B

(E being either Thr or Ala) have been characterized specifically, either in terms oé structure‘ u'r."f:-f :biologlcal .
activity. This statement has been further confirmed by Bauer et al: m Pept Proc Eur Pept* rEymp 18th -

1983.

GB - A - 2.095.281 discloses N-acyl polypeptides, more speciﬂcally N-acyl ootapeptldT havmg in ...
common the typical six-membered ring depicted here above. Actually disclosed are octapept des wherein
"A" is N-acyl-phenylalanin and "B" is in most instances a hydroxy terminal group, ThrOH morg; sﬂeciflcally .
In this case also, despite the many combinations theoretically conceivable, only a few compounds have

been characterized individually, either in terms of structure or biological ‘activity.
Thus there stili remain billions of new octapeptides which sc far have .never been:! sVnthetlzad

furthermore their biclogical activity is fully impredictable. The present invention brlngs addltldhdl‘ compo-

nents to this very important class of peptides.

In general, the abbreviations used herein for designating the amino acids and: the protectwb grOUps are
based on recommendations of the IUPAC-IUB Commission of Biochemical. Nemenglatlire; see Blochemistry, -
.U'Trpr D-5 . .
Br-Trp, L-5-F-Trp, Thr and Ser represent the “residues” of a-aminobutyric acld, L-alanlnéiwglyelne L-

11, 1726-1732 (1972). For instance, Abu, Ala, Gly, Cys, Lys, Asn, Asp, Phe, Trp, L- Trp, D-Tip;;,

cysteine, L-lysine, L-asparagine, L-aspartic acid, L-phenylalanine, L-tryptophan, —tryptophan ﬁﬂ,tr?pwphan,
DL-tryptophan, D-5-bromotryptophan, L-5-fluorotryptophan, L-threoninie- &nd L-sefirie, fespectivily.; The term
th

"residue™ refers to a radical derived from the corresponding alpha-amino acid by. éiuminatlng thei ydroxyl of ‘

the carboxyl group and one hydrogen of the alpha-amino group.

The present invention relates to analogs of the tetradecapeptide somatostatln Mora pa -_HpLi!arly. this

invention relates to octapeptide somatostatin analogs of the formula I:

|

A - Cys - X - D-Trp - Lys - Y - Cys - B = (I}

wherein _

a) X represents L-tyrosine (L-Tyr) and Y represents L-valine (L-val); or i

b) X represents L-phenylalanine (L-Phe) and Y represents L-threoninie {L-Thr); and
A is an L, D or DL aminoacid selected from the group consisting of phenylalanine (Phe), para-chloro phenyl
alanine (p-CI-Phe), tryptophan (Trp) or their acetylated derivatives; and
B is an L, D or DL aminoacid selected from the group consisting of threonine amide (Thr-NHz) and
tryptophan amide (Trp-NHz) and the pharmaceutically acceptable acld addition salts: thereof; provided that

B cannot represent D-Thr-NH; when A is D-Phe, X is L-Phe and Y is L-Thr. Certaln derivativés pre. within -
the scope of this invention. Thus Cys alone means D-cysteine in the sulfhydryi form, wheréhs a bridge :

between two Cys groups should be read as a disulfide bridge unless there is any supplamental indication.

MBz is p-methoxy benzyl, 2-CIZ is 2-chlorocarbobenzyloxy, similarly 2-BrZ Is’ the . corrasbdnding 2-
bromocarbobenzyloxy group. Where such groups appear next to an amino acid, elther prior or§_$ubsequent o

but between Hyphens, such a group is a substituent on the aminoacid to which it is'adjacent. !’
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Further, the present invention encompasses the novel intermediates. which are thé reduced fo'ﬁhs of the
compounds of formula | and methods and compositions utilizing these novel octapeptides for the"frdatment
of various mammalian disorders. e ;* :,; :

These octapeptides inhibit the release of such hormones as gfowth hormbne, prolactlﬁ. msulm B
glucagon, gastrin, secretin and cholecystokinin, as well as diminish gastrin-stimulated secretlon bf ‘gastric
acid. These effects may be independent of the administration of other physiologically: agtive compounds or

as an effect of the combination of the subject composition with other physiblogically dctive compoUhds

The octapeptides of the present invention can thus be used for the treatment of such dlseasé states as
diabetic retinopathy, diabstes, ulcers, acute pancreatitis and acromegaly. In addition, where the' grow’(h of
oncogenic tissue is affected by one of the hormones regulated by octapeptides, these octapeptldas tnay be

useful in the treatment of such tumors. Such tumors are those such as prostatic :aderodiftiiomas,

mammary carcinomas (influsnced by prolactin and growth hormone) as. well as irisllinomas, gas’trmomas
growth hormone and insulin dependent tumors such as chondrosarcomas and ostoosarmmas as well as
pancreatic ductal and acinar tumors (pancreatic carcinomas) dependent of gastromteétlnal hormongs..

The octapeptides of the present invention are encompassed by the above formula |. These ociapeptldes
exist In a cyclic form due to a disulfide bridge {(-S-S-) between the Cys substituents. The reducét forms of
the octapeptides of formula | are encompassed by formula I' below. These reduced forms are intérmiadlates
in the process for preparing the compounds of formula .

Of the compounds of formula 1, certain combinations of substituenis are pr‘eferred For :anstance
compounds wherein A is phenylalanine (Phe), B s threonine amide (Thr:NHz) or tryptophan amtda {Trp-
NHz), X represents L-tyrosine (L-Tyr) and Y represents L-valine (L-Val), as well as compounds whbrein A is

phenylalanine (Phe), acetylphenylalanine (AcPhs) or tryptophan (Trp), B is threonirie. amide. '(Th'(.-N_Hg) or .

tryptophan amide (Trp-NHz), X represents L-phenylalanine (L-Phs) and Y represents L threomne
preferred compounds. : -l

The octapeptides of this invention are obtainable in the form of the free base or in the: ibrm of a
pharmaceutically or therapeutically acceptable acid addition salt. The octapeptides In the forim M tha free
bases are readily obtainable from the corresponding acid addition salt by conventlonal ma’ttlods, for

example, a solution of the acid addition salt is passed through an aniohic excharige fesin (OH'l‘ferm) to -
obtain the free base. The free base can also be obtained from the acetic addltion: salt: by;,rqpeated '
Iyophilization of the latter salt from aqusous solution. The acetic acld addltion salt Is readlly obtalhable from -

another acid addition salt by treatment with the appropriate ion exchange. resin, for éxample Sepquex G-
15 using 50% acetic acid in the manner described by Coy, et al., Blochem Blophys Has Comrggn . 1267-
1273 (1973). Lo

The octapeptides of this invention can be obtained in the form of a pharmaceut{qally or ther@baytically ':

acceptable acid addition salt either directly from the process of this inventitn or by fdacting the n&ﬁtlua with
one or more equivalents of the appropriate acid. Examples of preferred non-toxic sahs are fﬁose ‘with
pharmaceutically or therapeutically acceptable organic acids, . eg, acetic, factic, - succinic} bbnzoic,
salicyclic, methanesulfonic, toluenesulfonic or pamoic acid, as well as~ polymeric acids such as: ’tiimjrc acid
or catboxymaethy! cellutose and salts with inorganic acids such as the hydrohalic at:lds. 0.9. h;idrqchlorlc
acid or sulfuric acid or phosphoric acid.

The octapeptides of this invention can be prepared by solid phase synthesis. The synthams begms at
the C-terminal end of the peptide. The first protected amino acid is linked to the benzhydrylamma resin by
reaction of the carboxyl group protected amino acid in the presence of N, N'- dlcydlohexylcarbodhmcie or
N,N'-diisopropylcarbodiimide and 1-Hydroxybenzotriazole (HOBT). The sequential building of the peptide
involves the stepwise addition of each aming acid in the N-terminal portion of the peptide chain.

The cleavage of the N-terminal protecting group is accomplished by using trifluoroacetic acid:; The other
protecting groups present on the peptide chain are stable under the conditions of ihe cleavage uf the N-
terminal protecting group. Once the N-terminal deprotection has beeneffected, the product wh[nh ‘résults
normally will be in the form of the addition salt of triflucroacstic acid. The free terminal arhino com;:ound is
formed by treating with a mild base, typically a tertiary amine such as tnethyiéinlrie or
diisopropylethylamine. The peptide resin is then ready for the coupling wlth the next amino acld which has
a free carboxyl but which is protected at the alpha-amino group. :

Once the desired amino acid sequence is prepared, the resulting peptide is removed from tha -resin
support. This is accomplished by the treatment of the peptide resin with hydrogen Hugiide. Thé ﬁy(.lrogen

fluoride cleaves the peptide from the resin and, in addition, it cleaves all remalhing protecting groijfis'except -
formy| group of Trp. This treatment of hydrogen fluoride is carried ‘out in the presence of mwéfe$ol and -

anisole which are found to inhibit the potential alkylation of certain aming atids presefit iri'the peg It:le ghain.
When the cleavage reaction is accomplished, the product is obtameq in the reduced for_r:n,=_ ..E | of the
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formula F:

A-Cys-X-D-Trp-Lys-Y-Cys-B ("

wherein A, X, Y and B are as hereinbefore defined. Oxidation will generate a disulfide bridge and allow the ..

products to be obtained in the cyclized form of formula {.

Although the selection of the particular protecting groups to be employed in preparmg the t:ompounds. g

of this invention remains a matter well within one ordinarily skilled in the art, it shodld be recogﬂtﬁed that the

proper selection of the protecting groups is dependent upon the particular succeeding reactiorig whlch must
agents and .

g

be carried out. Thus, the protecting group of cheice must be one which is stable; .both to the: &
under the conditions employed in the succeeding steps of the reaction sequence, Faor exam d‘s already
discussed hereinabove, the particular protecting group employed must be one which remaing: jintact under
the conditions which are empioyed for cleaving the alpha-amino protecting group of the termlrial amino acid
residue of the peptide fragment in preparation for the coupling of the next succeeding amirio a&ld fragment

to the peptide chain. It is also important to selsct as protecting group, one which ‘will remair : ibtact duiing .

the building of the peptide chain and which will be readily removabie.upon completion of the: syhthesis of

the desired octapeptide product. All of these matters are well within the knowledge and understandmg of .

one ordinarily skilled in the art.

The octapeptides produced by the process of this invention, as well as their cbrreSponding bharmaceu- .
tically or therapeutically acceptable acid addition salts, are useful due to their possession of the pharmaco- -
logical activity of the natural tetradecapeptide somatostatin. Such activity i$: demonstrated ieadlly in
pharmacological tests such as a modification of the in vitro ‘method of Saffran qnd Schally,

Can.J.Biochem.Physiol., 33, 405 (1955) as given in Schally, et al., Blochem. Blophys Res. Cbmmun 52
1314 (1973) and River. et al., C.R. Acad.Sci. Paris, Ser. D., 276, 2337 (1973). '

The ability of the octapeptides of this invention to inhibit hormone release in vitru is dembnstrated by -

the method described by Meyers, st al., Biochem.Biophys.Res. Commun., 74, 630 (1977)..In. lthls method,
the octapeptides of this invention are shown to inhibit the release of radioimmunoassayable groWth hormone

and prolactin in vitro from enzymatically dispersed rat anterior pituitary cells ptepared as IdUsqubed by .

Labrie, st al., Sixth Karolinska Symp. on Ras. Meth. in Reprod. Endocrihol., (E. chzfalusy. Ed
(1973). Following four days in culture, the ceils are washed and ingubated for five - hours::

Dulbecco-modified Eagle's medium in the presence or- absence of mcreaslng concentratmhs of each

octapeptide analog. Growth hormone and prolactin levels are determmed by radloummun
methods described by Birge, et al., Endocrinol., 81, 195-204 (1967) fot rat growth' hormone ang-Ni

et al., Proc. Soc. Exp. Biol. Med., V 130, 793 (1969} for prolactin. NIAMDD Rat GH and prolaiﬁfi 5 ﬁIA kits -

here used as standards. The dose required for a 50% inhibition of growth horimoie releae?’
calculated for each analog by the method of Rodbard, Endocrinol., 94, 1427-1437 (1974). L
In vitro inhibition of growth hormone and prolactin is also measlired in a pititary ce 1)

system as described by Vigh and Schally (Peptides, Vol. 5, Suppl. 1., p. 241- 24?) ‘Adult mﬁib orl female
Sprague-Dawley strain rats are decapitated for each experiment. The anterior pituitaries are dut into small -
pieces and incubated in a Dubnoff incubator for 45 minutes at 37" C in 10 ml. of.oxygenated Medium 199 -

(GIBCO) containing 0.5% collagenase, 0.25% bovine serum albumin (BSA), dhd 50 uhienl Gentamucin'
Sulphate. After this incubation, the fragments can be easily dispersed into single cells by repébited suction
and expulsion from a Gilson Pipetman. After 30 to 60 Pipetman operations, the tissue falls dpart. The cell
suspension is centrifuged at room temperature for 10 minutes at 100 g. The cell p'ellet is then resUspended
in 1.0 mi. of madium. A small aliguot is diluted for counting the cells and the rest of the siispension is
divided into 4 equal volumes. Each volume (containing about 5 x 10° cells) is mixed with 0.5 mi. Sephadex
G-15 which has been equilibrated with previously oxygenated medium. The mixiure of prtwtéry ‘cells and
Sephadex is transferred into four chambers of the superfusion apparatus consisting of a numbier of 1 ml.
plastic syringe barrels (modified by cutting off their distat end) and mouhted vertically tna plaxiglass holder
which was kept at 37° C by circulating water. The flow through the system (0.5 mi. min} Is conﬁ'oﬂed with a
multichanne! peristaltic pump (Vigh and Schally, Peptides, Vol. 5, Suppl. 1, p. 2144247 Rat prolactln and rat
GH wera measured in aliquots of superfusates by RIA to determine either basal or |nhlblt9d §ec§‘at|on
The in vivo growth hormone bicassay utilized is as follows:
Male Charles River GD rats (200-300 g.) with free access to food and water were anesthetlzed wlth sodium

pentobarbital (60 mgkg intraperitoneally). Thirty minutes later saline or octapeptlde is Ir‘deqted sub-.

cutaneously and blood samples are drawn from the jugular vein 15 rilhutes aftet. schutaheOUs injection.

The plasma is separated and assayed for growth hormone by RIA as desdribad ‘above. ‘f’his in vivo "
bioassay is a modification of the methods used by Schally, et al., "Hypothalamlc Feptlde Honheries Basic

, I

..,;,'5
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and Clinical Studies”, "Hormonal Proteins and Peptides™, C.H. Li, ed. Academic Prass N.Y. 71*54 1978;

Meyers, C.A. Murphy, WA, Redding TW., Coy, DH. and Schally, AV, Proc. Natl. Acad. Scl.. USA
77:6171, 1980; Murphy, W.A., Meyers, C.A. and Coy, D.H., Endoc. 109: 491, (1981) &s Well as Vaber et al.,

Pro.Natl.Acad.Sci., USA 75:2636-2640 (1978). For some analogs, doses as low as 9.02 ug/0o0 g. or even '

0.005 119100 g. are active. The potency of the octapeptides of this invention relatrve to somdtostatln is
Hlustrated in Tables A, B and C. Singls dose assays are shown in Table Aand 4 pomt assays it 2 dose
levels in Tables B and C. . .

TABLE A

single Dose Assays of Somatostatin Octapeptide Analdgsﬂ
vs. Somatostatin 14. (SS5-14) Inhibition of dH Raleuhe_

Amount
Substance Injected/100 g¢.B.W. GH-LeVél (ng/mi).
Tested (pg) o meaﬁ 1 SEM
RC-121-2H 0.05 pg 61 %+ 17
RC-114-2H 0.05 pg 55 & 10%
55-14 2.00 pg 95 + 31%
CONTROL SALINE 754 4 155
RC-122~2H 0.20 pg = zafif In
S5-14 2.00 pg S s0 4 12%
CONTROL SALINE 374, i 69

*p (0.01 vs. Contrecl (Duncan's test). : A
RC-121-2H = D-Phe-Cys-Tyr-D-Trp-Lys-‘Val-Cys—Thr-NH2,
RC=114~2H = D-Phe-Cys-Tyr-D-Trp-Lys—Val*Cys-Ser#NHZ,f*
PR
RC-122-2H = D-Phe-Cys-Tyr-D-Trp-Lys-ValéCys-T?pfﬂﬁz,4
FOR | LAl
where Cys = crysteine; Trp = N-Formylftryptophpn.“-*
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TABLE B

Four-Point Assay of GH-Release Inhibition Activity of Soma-
tostatin Octapeptides Analogs vs. Somatbstatin-14 in Rats

N

Amount - o j;i_f"
Substance Injected/100 g.B.W. ‘GH-Level  (ng/iil)-
Tested (pg) ~ meah % SEM._
CONTROL SALINE 297 %166
SS-14 0.4 pg . 86 + 16%?{?*
S5-14 1.6 pg . AT% 17
RC-121-2H 0.02 pg 39 % 10 :
RC-121-2H 0.08 pg R 2L+ 4 . j
RC-114-2H | 0.02 pg R VS :
RC=-114~2H 0.08 pg o 34+ T

RC-121-2H vs. SS-14: M = 0.7709, Antilog M = 5.9, Potency
= 118~times vs. SS-14, f
RC-114-2H vs. S§S-14: M = 0.6757, Antilog M = 4.74, Potency
= 95,86-times vs. SS-14,

RC-121~2H = D-Phe—Cys-Tyr-D-Trp—Lys-Valf0ys*Thr-NH2; 
RC~114-2H = D-Phe-Cys-Tyr-D—Trp-Lys-Val-Cys~Ser-NH2;L:

Factorial statistical analyses and calculation of potencies in 4 point design aésays were cﬁﬂied out by

the method of Bliss and Marks (Bliss, C.I. and Marks; H.P. : Quart. J Pharm. and Pharmacol 12 82 and
182, 1946), and Pugsley, (L.I. : Endocr., 39 161-176, 1946). ;
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TABLE C

i

Relative Potencies of Somatostatin and SOmatostatiﬁ
Analogs on Inhibition of GH and Insuliti Release in- Ei g
Based on 4-Point Assays

Cys-Phe-D-Trp-Lys~Thr-Cys-

Ac-D-Phe-Cys-Phe-D-Trp-Lys-

L

; ‘s L
N

INHIBITION pommncy

GH

-InsﬁLmN

[

1005

860

1070

D-Val-( rs-Phe~D-Trp-Lys-Thr-

D-Phe~Cys-Tyr-D-Trp-Lys-Vals e
1570 -

CODE PEPTIDE

SS-14 (Somatostatin)
RC-15 Ac-p-Cl-D-Phe-

Thr-NH

2

RC=-76~-
2H Thr-Cys-Pro-NH2
RC=-127~
2H Cys—Thr-‘NH2
RC-138~
2H

Cys-Ala-NH2

7900

;oo
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TABLE €

(continued).}{.

]:1

Relative Potencies of Somatostatin and Somatbstaﬁin
Analogs on Inhibition of GH and Insulin Release in ﬁixg

CODE
RC-88

RC-88~-
II-2H

RC-88-
II

RC-
122-

2H

RC~114~
2H

RC=-121-
2H

RC-121

Based on 4-Point Asaays

. INHIBITION
. GH
PEPTIDE ~dn vive
p-Cl-D-Phe~ L
dys-PheiD-Trp-Lys-Thr*th-
2130

Thr=NH
2

p~Cl- D-phe-Cys-Tyr-D-Trp-Lys-'

Val~Cys- Thr-NH2

p-Cl-D-Phe-d&s-Tyr-D-Trp-Ly54{f

Val-Cys—'I'hr--NH2

D-Phe-Cys-Tyr-D-Trp-Lys-Val=~
FOR '
!

Cys-Trp-—NH2

D-Phe-Cys-Tyr=-D-Trp-Lys-Val-

Cys-Ser—NH2

D-Phe~Cys-Tyr-D-Trp-Lys-Val-
Cys-Thr—NH2

D-Phe~-

: 1
Cys-Tyr-D-Trp-Lys~Val-Cys-
Thr-NH

2

3020
1740
554Qﬁ}iw

9580 |

11800

19900 -

Sheore

Pd?&ucy
INBULIN

sec
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RC-101-
II-2H

RC-101-
I-2H

RC~159~
II

RC-160

RC=-122

RC-113~-
2H

RC-161
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ABLE C (continued);..-

Based on 4~Point Assaya

PEPTIDE
Ac-D-Phe-Cys-Phe-D-Trp-
Lys-Thr-Cys-Thr-NH2

Ac-Phe-Cys-Phe-D-Trp-Lys-
Thr-Cys--'I‘hr-NH2

D~Phe-
éys-Tyr-Trp-Lys-Val—Cfs-
Thr-~-NH

2

D-Phe~-

1 — ]
Cys-Tyr-D-Trp-Lys«~Val~Cys-
'I'rp-NH2

D-Phe-C&s-Tyr-D-Trp*Lys-Val*_

FOR
- [
Cys-Trp-—NH2

D-Phe-Cys-Tyr-D-Trp-Lys-Val-
Cys-Tyr-—NH2

Ac-D-Phe—C&s—Tyr-D-Trp-Lys-
— 1
Val-Cys-Thr--NH2

10

11320
2380 , .

13400 0

4980 -

3020

.'isszo o
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TABLE € (continued).,q. L "m;j

Relative Potencies of Somatostatin and SOHatostat;n
Analogs on Inhibition of GH and Insulin Raldase infkixg
Based on 4-Point Assays

.

INHIBITION POSENCY
~ GH . . IﬂﬁULIN
CODE ~  PEPTIDE An vive:

; .
RC~101- Ac-Phe-Cys-Phe-D-Trp-Lys- _
I Thr—Cyé—Thr-NHZ -, 13560 -

RC-95-T D-Phe- = 5 ..5
ch-Phe—D-Trp—Lys-Thr-Cys- . S
Trp-NH, 5280 -

Factorial statistical analyses and calculation of potencies in 4 point.design assays were cérri‘e‘d ‘out by
the method of Biiss and Marks (Bliss, C.l. and Marks; H.P. : Quart. J..Pharm. and Pharmaco "'12 82 and‘ _

182, 1946), and Pugsley, (L.l : Endocr,, 39, 161-176, 1946). : :
In order to determine the time course of the compounds of this Inventlon male rats are. rt'm@stlrutlzed .

with Nembutal and injected with saline or the test octapeptide as ih' the growth» hotrmone: nqtericy assay . .
above. Blood s collscted from the jugular vein 15, 30, 45, 60, 90, 120 &énd 180 rnlnutqs post aybt;utaneous L
$ignificant

above. This time-course experiment for octapeptides on growth hdrmone relebigein viva i
suppression of plasma growth hormone. At a dose of 0.1 Lg/100 g. admlnlstrated subcutﬁi’jebusly. the ..
octapeptide ; .

D~-Phe- C'ys -Tyr—D-Trp-LYs~Val-'c§'5"Thr NHZ

significantly inhibits growth hormone release for at least 3 hours. At the dose of 2 ug/100 g., thie Inhibitory
effect of somatostatin on growth hormone release is no longer observed after 80 minutes (Flg 1). The
synthefic octapeptides also suppressed growth hormone and prolactin igvels in vitro, '
The octapeptides of the present invention are also compared to syhthetic s somatostatin for thelr ability to
inhibit the release of insulin and glucagon in vivo in male rats (CD strain, Charles River) weughlng 250-300
g. The rats are kept in controlled temperature (24°C) and light (0500-1900h) conditions for 1. WGek before
the assay. Rats are fasted 27-30 hours with free access to water then anesthetized with ; Nembutal (]
mg/100 g. intraperitoneally). After 30 minutes, saline or test peptide is injscted lnto the jugular vein and
blood is collected 5 minutes later from the hepatic portal vein then transferred into ‘chilled tubes containing
EDTA (2.5 mg/ml.) and Trasylol (500 K.LU./ml.). Plasma is separated and stored at -20°C untII assayed for
insulin and giucagon. Plasma insulin Is determined by double anhbody radlmmmunoassay uslpg a klt from
Cambridge Medical Diagnostics, Mass. -
Plasma glucagon is determined by the method of Faloona, et al, {(1974) |n Methoﬂs, fi Hormone :
Radioimmunoassay, Eds. Jaffe, B. and Behrman, H.R,, “Academic Press, New York pp. 31; -330, using - ‘
crystalline glucagon (Eli Lilly) and rabbit antiserum 30K against glucagen (Unger pool 4, Iot 8): sPofcine 125).
glucagon was also purchased from Cambridge Medical Diagnostics; Cambridge, Mass.’ . S
In the test systems described above, the octapepfides of the. preSBnt mvenilon were foUﬁd to inhibit
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insulin releass in vivo more powerfully than somatostatin on a weight basis (see Table: C). Becajiss of the
high potency of the octapeptides of the present invention, the absence of toxicity afid the long diiration of
their activity, these octapeptides are useful for application in the treatment of a number of dlsghsas and
conditioris. For example, the octapeptides of the present invention can bi:used to assess insulin: i‘esistance
in obese patients. The use of this compound prevents endogenous insulin secretlon. Pl‘eviuus]y,
somatostatin or propranclol were used for this purpose. (Shen, et al, J:Clin.inv., ﬁ 2151 (19’?5)} Ini this
method, to demonstrate total body resistance to exogenous insulin in obese subjects, standard duantities of

glucose, insulin and octapeptides are infused for 150 minutes. A steady state level of. plasrna it'ismm and |

glycose should be attained after 90 minutes. Endogenous insulin secretion detemilned by Eibeptide
measurement and glucagon secretion remains suppressed throughout the period. With steady llite" lovels
of plasma insulin maintained in the subjects, the height of the steady state plasma’ gluebse cdﬂﬁeﬁtratlon
can be considered an index of tolal body sensitivity to Insulin medlated glucose "uptake.. A," Jositive
correlation between steady state plasma glucose concentration and the" ‘degree of obgsity car ibe’ dem-
onstrated. This is supported by similar studies with somatostatin of Magulesparan et -al., Diabetes. 28, 080
(1979), but the octapeptides are superior due to their prolonged suppression of insulid. ‘ '

In diabetic patients who do not produce insutin, by inhibiting growth hormone and glucagoft: secration
by employing the octapeptides of the present invention, the dose of insulin should be reciuctibla: o 1/4-1/3
of that required by the patient in the absence of octapeptides. This is supported by: ‘the work of Besser et

al., Brit. Med.Journal 4, 622-627 (1974) and Gerich, et al., Diabetologta, 13, 537;(1977) These studies

utilized somatostatin as an adjunct to insulin. Similarly, the octap'eptides_of the ‘present Ithntiun can
advantageously be used in place of somatostatin. In addition, the octapeptides are aiso useful for lreatment
of diabstic retinopathy by inhibiting growth hormone secretion which causes vascular: damage

In some patients, after removal of the hypophysis and after bromocryptine treatment, ail. elevated _
growth hormone level is stilt observed. Utilizing the octapeptides of the present mventlon, in ddmlainatlon
with bromocryptine or another similarly effective drug, the growth Horinone level i8: reduced. Il;l ‘atidition,
LHRH agonists, which given chronically lead to paradoxical inhibitory effetts, can als be used; Aitbinbined
hormonal treatment consisting of octapeptides, LH-RH analogs and bromocryptine ‘can be: usetl for the
treatment of acromegaly, while similar combination treatments are useful for other heoplasmas; =When the
tumors are hormone dependent and these hormones are inhibited by outapeptidas; ‘these tumr.trs can be
treated with octapeptides. For example, murine and other mammaligh chondrdsarcomas dté :gfowth
hormone dependent. McCumbee, Fed. Proc., 30, 428 (1979) reported that rat (Swarrn) chondm&atcomas
are growth hormone dependent. Human chondrosarcomas are - smllar to Swarm chondroﬁ,arcomas
Somatostatin  analogs inhibit the growth of Swarm chondrosarcomas (Hodding and Schally,
A.V.Proc.Nat Acad.Sciences, 80, 1078-1082 (1983)} and the octapeptldas of the :present Inv ption” are
likewise useful for inducing the regression of human chondrosarcoma turtiors which dahnot be' co_, rdlled by
chemotherapy. Similarly, Dunn-Osteosarcomas C3H/Hed in mice are sumliar to human tumors and ﬁppear to
be hormonally (GH)-dependent {Ghanta et al., Natl. Cancer Inst. 57, 837-839 (1976)). Various analogs of
somatostatin inhibit the growth of Dunn osteosarcomas (Schally, et al,, Cancer Treatment Hepor{§; 68 281,
(1984)), Schally, et al., Proc.Soc.Exp.Med., 175, 259 (1984). Octapeptide. HC 15, R

Ac-D=-p~-Cl. 1='h\=:-clys-l-"l'xe-D-’I'r.'p-Lys-'I'l'x'1:'---C."ys-"I‘l'u:'mi2 - :

at doses of 5 ug/day was found to significantty prolong the survival of mice with Dunn osteosarcomas.
Octapeptide RC-121-2H, D-Phe-Cys(SH)-Tyr-D-Trp-Lys-Val-Gys(SH})- ThiNH;, in doses of 2.5 ug/ b.Id. also
significantly inhibited growth of Dunn's osteosarcoma tumors in C3H, female mice The % suWwaI was
100% * 0.0% as compared to 75% + 22% for controls by day 18.

The measurement of antitumor activity of the octapeptides of this irvention ir an animal” iﬁammary
cancer model is as follows:
Several hormone-dependent mammary tumors in rats and mice have bean shown to be estrogen Heﬁendent
and/or prolactin dependent (Arafah et al, Endocrinology, 107, 1364 (1980)). Schally; et al,
Proc.Soc.Exp.Biol.Med., 175, 259 (1984). It is known that about 1/3 of Huthan breast: cancers, “ard vitragen
dependent. Recent evidence indicates that a significant proportion (30-40%) of hurnan breast caﬁbers may
be also prolactin dependent {Malarkey, et al., J. Clin.Endoc.Mstab., 58, 873-677 (1983)). Ben; ai ‘6l : Israeli
J. Med.Sci., 17,965 (1981). In addition, growth hormone is also involved in the growth of breaqfl_cancws
The octapepfides of the present invention, by inhibiting prolactin and gfowth hormohe’ secretion; rhay be
useful for inducing regression of human breast carcinomas. The antitumui actwnty of the bctapepllxies of the
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present invention are measuwred in the MT/WOA rat mammary adenocarcmoma model, Tf:le estrogen-
dependent MT/WOA rat mammary adenocarcinoma is obtained from Roswell Patk MemO]'lai Institute;

Buffalo, N. Y. The MT/W9A mammary tumor has been characterized as estrogenadependent ‘and it for ;.
growth (Kim and Depowski, Cancer Research, 35, 2068—20773(197'5)) Turot tigsue Is iinced into | .

approximately 1 mm? pieces, or until a fine slurry has been made, and-injected through an 18 (B needle into

the Inguinal mammary fat pad of female WistarFurth rats (90 gms: body weight). After abqut éwz months .

the tumors were palpable and the experiment is initiated. Octapeptids: RG-15,

Ac-D=-p=Cl.Phe- C)'rs-Phe-D-Trp-Lysf-.’I'hr-Cﬂfs?*:‘I‘:hrNHZ, 4 .

in doses of 3 ug/hb.i.d. (twice a day) powerfully inhibited the growth of MTIWQA rat mammal‘y lurnor and
reduced the percentage change in tumor volume to 1106 * 447% as compared. to 2808 't B12% for

controls, after 16 days of treatment. Thus, the octapeptides of the present inventioh may be uiillzable inthe

treatment of hurman breast carcinoma. The therapeutic action of octapeptides is due 1o the mhibltlon of the
growth hormone and prolactin secretion. The octapeptide may be admiriistered aldfie or in corfibination with
EH-RH analogs such as D-Trp-8-LH-RH, which inhibits the growth of estrogen dependent mammary tumor
{Redding and Schally , Proc.Natl.Acad.Sci., USA, 80, 1459-1462 (1983)}.

In order to dstermine activity on pancreatic carcinoma, animail models of panéreatlc camc:eh‘= v\ch acinar - .
and ductal phenotypic characteristics are used. (Redding and Schally; A.V., ProciNat. Acad. S iy 81, 248~

252 (1984)). The transplantable well differentiated acinar pancreatic’ tumors BDNCP-322 (GA 20948) in

Wistar/Levis rats (Longnecker, ot al., Cancer Research, 42, 19-24, (1982)); and Longnecket, é't' al., ‘Cancer

Letters, 7, 197-202 (1979) are obtained from the Depariment of Pathology, Dartmouth Medica I -School,

Hanover, N.H. The golden Syrian hamsters bearing the well differentiated (WD), chemically intiuded ductal

adenocarcinoma (Scarpelli, et al., Cancer Res., 39, 452-458 (1979) are used. Donor tumnor tlssub from either

species is quickly dissected and washed n ice cold Hanks buffered salihe, pH 7.4 and the capsular material

carefully removed. Tumor tissue is then sliced into small pieces and passed through a No. BO stainless

steel screen into a beaker of ice cold buffer. The pellet is resuspended in buffer and.1.to 2 n‘ibx allquots of - -
tumor tissue injected subcutaneously into the middie back region of weanlijg male animals of the .
respective model, i.e., Wistar/Levis rats of LAS Syrian hamsters. Subcutaneously trafisplanef Langnecker -

DNCP-322 tumors achieve a diameter of approximately 5 cm in about 4. weeks. WD tumor grtWs, siowly in"*"
golden hamsters, tripling its size in about 45 days. In rats bearing the acinar p&ncreatlc Auitisrs, chronic ~ "~
administration .Of the octapeptides of this invention significantly decreased tumot | waights aﬁﬁ volume. In G
Syrian hamsters bearing ductal form of pancreatic cancer, chronic admmlstfatlon of the: cthpeptldes o

diminished tumor weights and volume (Redding and Schally, Proc.Nat:Acad.Scl., 81, 248—252 19

percentage change in tumor velume was significantly decreased wheh. compared" to control: amr'nals' The .
LHRH agonist D-Trp-6-LH-RH, given twice daily or injected in the form:of controlled-release mlcrocapsules -

significantly decreased tumor weight and volume. The octapeptides reduce the growth of pandi‘eatic ductal
and acinar cancers, probably by inhibiting the relase and/or stimulatory’ action of gastrointestirtl hm‘mones
gastrin, secretin and cholecystokinin on tumor cells (Schally, et al., Proc.Soc. Exp. Biol. Med., 175, 259
{1984)). A combined administration of an octapeptide of this inventioh with an LHRH agonist leads to a

greater inhibition of cancers of the pancreas than that which can be obtained wnth somatostatin analogs

alone.

In order to compare some of the biological actions of the octapeptides of the present InVentlon and

somatostatin on gastrointestinal secretions and on the release of some gastromtestmal homoﬁes |n dogs,
the following procedures are used:

Mongrel dogs weighing 15-20 kg. are prepared surgically with gasttic (GF) and pancreatic’ fistulae (PF)
as described by Konturek, et al., (1978) 225, 497 and Konturek; et &l; Gastrosnterology; (1976) 58, 1-6.
Secretions from the GF and PF are collected continuously at 15 minute intervals. Hydrogen ioh.: and pepsin
concentrations in the pancreatic juice are also measured in 15- or 30 minute Gutputs. (KoﬁtUrek et al.,
J.Physiol.Lond., 255, 497 (1976) and Konturek, et al., (1976) supra.). Basal secretich is first collested for two
15 minute periods, and then the secretory stimulant for gastric and/or pancreatic :secretion. is ‘iadrhinistered

for 3-1/2 hours. When the secretory rate reaches a subtained plateau, the octapeptides or smihtdstatm are
given in standard doses {2-4 wg/Kg/r.). iv. for a one hour pstiod. Ih control eb(parlmants. ihe enimals .

m'

received secretory stimulants along for the duration of the tests.

In tests on gastric stimulation, pentagastrin or desglugastrin (glutaroyl-Ala-Tyr-Gly- Trp*heu»Asp—phe- '
NH;) is infused iv. in a constant dose (3 ug/kg/hr.), shown previously to elicit fear mmm&!‘_nasmc acid
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secretion. Gastric secretion is measured and acid content determined by titration with 0.5N NaOH'. n tests
on pancrealic secretion, synthelic secretion (Squibb and Sons, Inc.; New York, N.Y.) and cderulein
{(Farmitalia, 'taly) are used in constant doses shown previously to evoke near maxirnal stlmulatIOh of
bicarbonate of pancreatic enzyme secretion (Konturek, et al., (1976) supra. - ;

Experiments on pancreatic stimulation by endogenous stimularts are perfofmad uslng dljodenal
instillation of 0.1N HCl or a meat meal (500 g.), (Konturek, et al., (1976) iu_pl'g) Blood saiﬂples are
withdrawn before and every 15-20 minutes for serum gastrin determination (Yalow, et al.; 58, 1-14. (1970))

The results observed for the octapeptides of the present invention and somatostatm on gaétrlc acid
response to pentagastrin are as follows:

Both the octapeptides and somatostatin administered are found to strongly inhibit pentagamrin or
desglugastrin-induced gastric acid output from the GF. The inhibition of Proc. Natl Acad Sm.. U$A 81,
5845-5848 (1984)) and the like. -

Further examples of coating materials and of the processes used for mlcroencapsuiation are: deseribed
by J. A. Herbig in "Encyclopedia of Chemica! Technology", Vol. 13, 2nd. Ed., pp. 436-456 (19@7) Wiley.
New York. Such formulations, as well as suspensions of salts of the peptide which are only: sparingly
soluble in body fluids, for example, salts with pamoic acid or tannic acid, are designed to relbage from
about 0.1 mcg. to about 100 mcg. of the active compound/kg. body weight per day, and are. prefsrably
administered by inframuscular injection. Alternatively, some of the solid dosage forms listed’ abdvei for
example, certain sparingly water-soluble salts or dispersions in or absorbates on solid earfiers of: sﬂlts of the
peptides, for example, dispersions in a neutral hydrogel of a polymer of ethylene giycol methﬁcrylate or
similar rhonomers cross-linked as described in U. S. Patent 3,551,556, may also be formulated in’the form
of pellets releasing about the same amounts as shown above and may: ‘be smplanted subcutaﬁeously or
intramuscularly.

The invention will appsar more fully from the examples which follow. These examples are éét fbrth by
way of illustration only and it will be understood that the invention is not to be construed as hmlt&d elthar in
spitit or in scope by the details contained therein as many modifications, both in matsrials and. méihods will
be apparent to those skillad in the art. Throughout these examples the followmg puriﬂcatlon techﬁiques are
utilized: :

{Abbreviations:
HFBA = heptafluorcbutyric acid
HPLC = high-performance liquid chromatography
TFA = trifluoroacstic acid
Uv = ultraviolet)

For preparing the HPLC eluents, UV grade acetonitrile is purchased from Burdldlq & Jackso"
HFBA are of Sequanal grade from Pierce and water is double-distilied in glass and passed throug :
system (Millipore). :
High-performance liquid chromatography is carried out on a Waters HPLC systam consustmg of an M
680 Automated Gradient controller, two MB000A pumps, a UBK injector and a Schoeﬂeil SF 770 varlable
wavslength UV detector.

Reversed phase HPLC on CI8 columns is used both for analyzing and purifying the compohnds The
quality and the elution characteristics of the crude peptides are established by analytical HPLC oh a Vydac
218TP5 column (4.6 mm x 25 cm) using binary gradients of solvent A: 0.1% TFA in water, and solvent B:
0.1% TFA in CH3CN/water 70:30. The good quality of the crude synthetic products combined with
optimized separation conditions allows a rapid, ons-step purification scheme. Resolution comparuble to that
of analytical separations was achieved by using a 5 um particle size packlng matetial. and a sarhiple. load
below the capacity of the column. Six to twenty-three mg. of octapeptide Is injected in 2<6 mg. porilons onto
a semipreparative Vydac 218TP5 column (10 mm x 25 cm) and eluted |socratically or by a ﬂdt gradlent
(0.1-0.2% B/min) using the solvent system containing 0.1% TFA, as described below.

For optimal peak "shaving” the main components are collected manually: The volatlle eluent is
removed by freeze drying and then the products are re-lyophilized from 1M AcOH yielding. 0‘7 mg {10~
45%) of the purified octapeptide. The homogeneity of the octapeptides is checked by analytlcal HPGL in
two different solvent systems (I: 0.1% TFA/CHaCN/water, II: 0.13% HBA/GH; CN/ water) Purity uging these
technigues is better than 80% based on UV absorbance monitored at 210 om.

EXAMPLE 1
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AC"'D"P'C]. Phe-Cys—Phe-D-Trp-LygﬂThrgcy‘_mrm aﬁa
Ac-D-p-Cl.Phe-Cys-P he‘D”TrP'I-YB-Thr-CYs-ThrNH £

0.50 g. benzhydrylamine (BHA) tesin (ca. 0.5 NHz/g. resin) is added to a 10 r‘r'\l reaction vessel with a
special fritter filter of medium porosity, treated with 10% triethylamine in CH2Clz .two times ehch for three
minutes and washed with CH;Cl> six times. S

The resin is mixed with Boc-Thr{Bz) (0.75 m. moles) and HOBL. (0.82 m. holas) in DMF for three -
minutes. 5% diisopropylcarbodiimide {0.82 m. moles) CH:Clz is added. The mixture is shal{ed ‘at’ room
temperature for 90 minutes. The resulting resin is washed with CH:Cl; six times and is subjected to a.
ninhydrin test (Kaiser, et al., Analytical Biochemistry, 34, 595 (1970)). It should be ﬁegatlve at ti'ﬂb stage. ‘

The deprotection of the Boc- group from Boc-Thr(Bz)-BHA resin Is carried out as follows:: 'i’he resin is
treated with a solution of trifluoroacetic acid and methylene chloride (1:1) for 5 mlnutes filtered and treated
again for 25 minutes, filtered and then washed with CHzCl. six times. ‘ AR

Treatment with 10% friethylamine is performed as described for the benzhydrylamine resim "

The subsequent amino acid residues are then introduced sequentidlly by couplmg in the sﬁme manner
as described above.

The deprotection is performed as described for Boc-Thr(Bz)-BHA resln Aﬂer Incorporatmg Boe- -Trp,
5% mercaptosthancl is added to 50% triflugroacetic acid in CH>Clz: Boc-D-p-Cl. Phe-Cys(MBzf -Phe-DTrp-
Lys(2-CIZ)-Thr -{Bz)-Cys(MBz)-Thr{Bz)}-BHA; resin is obtained. After deprotection and neutit Izpticm ac-
etylation is done by using {Acz0) in CH2Cl> for 60 minutes (12.5 m. moles). .

Finally, the peptide resin is washed with CHzCl, methanol and ChzCl: three tlmes each land drled ' _
under vacuum. 0902 g. Ac-D-p-Cl.Phe-Cys(MBz)-Phe-D-Trp-Lys (2-CIZ)-Thr(Bz)-Cys(HBz)-fTht’(Bz) -BHA -
resin is obtained. :

500 mg. protected octapeptide BHA resin is mixed with 0.5 ml. cresol and 0.5 M, 1 2-ethahédithlol and
stirred in 10 ml. hydrogen fluoride at 0°*C for 1 hour. Excess hydrogen fluoride is evapérated under
vacuum. The peptide and resin mixture is washed with ethyl acetate and extradted with 30% HOAc and - -
tyophilized. 112 mg. crude product powder consisting of Ac- D-p-CI Phe—Cys—PheﬂDuTrp LysﬁThr-cys Thr- |
NH: is obtained. v

" 110 mg. crude reduced form is dissolved in 20 ml. 50% HOAc ‘and diluted to ‘500 ml, wﬁh t‘.legassed :
water .(N2), adjusted to pH 6.8 with 28% ammonium hydroxide, theén 0.005N : potassnum
solution is dropped in with stirring until a permanent yellow color s observed Aftar stirrlng fi

ferric and ferrocyanide salts. The filtrate is lyophilized. The residue is sibjected o gel filtration gn:a column -
{t x 120 cm) of Sephadex G15 and eluted with 50% acetic acid. The major peak | Is lyophillzed.:._ nd 57 mg.
of the crude oxidized form, AR

Ac~D-p=-Cl. Phe-c'ys-Phe-D-Trp-Lys-’i'hr‘-C}"s—Thr—Nﬂz:;‘; ;

is obtained and then purified by chromatography (high pressure liquid chromatography) to glve 10 56 mg
pure octapeptide.

EXAMPLE 2

D-Phe-Cys-'ryr-D—'I‘rp-Lys-Val-ch-'rhr-NH - (reduced f.orﬁ) and
D—Phe-cfs-Tyr-D-Trp-Lys-Va1-c;rs-~Thr-NH (oxidiz.d toi,?n)‘

}: . .

r

F.f-
4

185 mg. BHA resin (0.5 mm BHA/Q. resin) is placed in a 20 mi. reactlon VBSSB] wh|ch is ﬁ&ounted ona -
mechanical shaker. . L g

15

oxcyanide. . .
§ minutes, <
the pH is readjusted to 5 with HOAc. 5 g. Bio Red AG 3 - X 4A resin (chlonde forrn) Is. introduc?d §0 remove
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The following amino acid residues, Boc-Thr(Bz), Boc-Cys(MBz), Bog-Val, Boc- Lys(a-CIZ) Eocm-Trp,
Boc-Tyr (2-BrZ), Boc-Cys(MBz), and Boc-D-Phe are introduced sequentially by coupling and deprbtectlon in

the same manner as described in Example 1. 330 mg. TFA-D-Phe-Cys(MBz)-Tyr(2 BrZ)-D-Trp L;?s(.? CIZ)-
Vai-Cys(MBZ)-Thr{Bz)-BHA resin is finally obtained.

The protected octapeptide amide-resin is treated with HF to give 681 mg. crude reduced fbrm The @
amount of 6.1 mg. crude reduced form is purified by HPLC to give 1.0 mg. pure D-Phe- Cys-Tyrﬂlﬁkap “Lys-
Val-Cys-Thr-NH;. 40 mg. crude form is oxidized as described in Example 1. The: lyophtllzad powder

consisting of oxidized form and salts is subjscted to gel filtration with Sephadex Gl5. ahd eluted: Vwih 50%
acetic acid. The major peak is then Iyophilized to give 38.1 mg. of which.24.7 mg. is prlflGd by HPGL to
afford 9.0 mg. of pure e P

D-Phe-c?é—Tyr-D—Trp-Lys-Val-Cyszhr*N%E{; ‘.Eif'

EXAMPLE 3

Ac-D-Phe-c¥s-Phe-D-5F-Trp-Ly--Thr-Cys-PrawH andt
Ac-D-Phe-Cys-Phe- D-—sF-Trp-Lys-Thr-dys-pmﬂn U

FEEE
R

230 mg. benzhydrylamine resin (ca. 0.5 mm BHA/g. resin) is placed ina5ml raaction vessél which is
mounted. on a mechanical shaker. The protected octapeptide resin is obtalned after stepMse coublmg of the
following: ; L

D-Phe.
Acetylation is done after the last deprotection. 351 mg. Ac-D-Phe-Cys(MBz) Phe&D/L-sF Trpﬂw

Thr(Bz)-Cys (MBz)-Pro-BHA resin is finally obtained and treated with HF to give 745 ing. crudh r?duced B

‘‘‘‘‘

form. The crude peptide in reduced form is oxidized as described in Example 1. Aﬂer gel hlti'aﬂbp”further '

putification and separation of D/L diastereomers is performed by HPLC

EXAMPLE 4

D—Phe-Cys-Tyr—D-sF-Trp-Lys-Val-CysnThr-NH and
D-Phe-dys-Tyr-D—sF-Trp-Lys-Val—CyshThr-NH

t

200 mg. benzyhydrylamine resin (ca. 0.36 m. mol. NHz/g. resin) is pldced in a shiaking reaotibn VGSSeI
After addition of the protected amino acids, TFA-D- Pha-Cys(MBz)*Tyr(2-BrZ)—D/LaSF-Trp-Lys(admZ)-Val-
Cys(MBz)-Thr (Bz)-BHA resin (394 mg.) is obtained. The protected resin |s treated with HF to give: 97.5'mg.

crude peptide of D-Phe-Cys-Tyr-D/L-5F-Trp-Lys-Val-Cys-Thr-NH. (in . reduced form).’ ‘80 mg., -of crude '

reduced form is oxidized as described in Example 1. After gel filtration, Peaks | and Il are bep‘nlllzed
ylelding 19.8 mg. respectively. Further purification and separation of D/L dlastereomers is perfurmed by
HPLC. .- :

EXAMPLE 5 o o

D-Trp-C_ys-Phe-D-Trp-Lys—Thr-Cys-Thr-NHz {reduced form) and

16

Boc-Pro, Boc-Cys(MBz), Boc-Thr(Bz), Boc-Lys(2-ClZ), Boc-D/L-5F- Trp, Boc-Phd Boc—Cys(MBz). Boc-
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EP 0 203 031 B1 | ]

D--Trp-é‘yS—Phe-D-Trp-Lys-Thr-CT}]*'s-ThréﬁNﬁ | ‘5_-‘~i P

{oxidized form} i _
282 mg. TFA-D-Trp-Cys (MBz)-Phe-D-Trp-Lys{2-CIZ)Thr (Bz) Cys(MBz)-Thl‘(Bz) BHA resin was ob-
tained from 150 mg. BHA resin (0.5 mmBHA/g. resin) after stepwise cbupling. The: protected ,Dctapepttde '

amide-resin was treated with HF to give 72.8 mg. crude reduced form. The ambunt of 2ZB my. crude

reduced form was purified by HPLC to afford 8.0 mg. pure D-Trp-Gys-Phe~D-Trp L&s—-Thr-CstI'hrﬂNHz (RC-
98-1-2H).

The oxidation of reduced form was carried out with iodine because of its poor. solubiliky under the
conditions used for oxidation with potassium ferricyanide. The procedure is described in the follnwyng :
50 mg. crude reduced form was dissolved in 100 ml. 95% AcOH, then 0.005 M'lodine solutioh in galcial
AcOH was dropped in until the yellow color persisted. Excess iodine wis removed by adding Bin¢ powder.

After oxidation, the crude disulfide peptide was subjected to gel filiration on Sephadex Gi5 c¢olumn. In the _

cases of octapseptides containing two Trp residues, a two-step elution was used. The ¢rude exldfiéed product
was dissolved in 50% AcCH and applied onto the Sephadex column that had been equullbratad with watet.
The salts were washed off the column with water, then the peptide was eluted and fractlonated USlng 50%
AcOH. The major peak was Iyophilized and 30 mg. crude. oxidized product ‘was obtaihed Further
purifications was performed by semipreparative HPLC to atford 9.4 mg: bf pure . -

D-Trp-Cys-Phe-D-Trp~Lys -Thr¥@s-Thr{Mé

{RC-98-1). The purified octapeptide was characterized by amino acid aﬂalyses and analytlcal HﬁLC showed
the expected results.

17




i

r

5

20

25

30

" 35

40

' 50

55

OMATOSTA A y .

(The 89th. Experiment).;

Code

EP 0 203 031 B1

Injected
Dose

(Pg/100g.
B.W.,)

CONTROL
5s8-14
(Somato-~
statin #14)
§5-14
RC=-98.I.2H

Rc-ga . I . 2H

RC-98,

0.2% Bovine
Serum Albumin

0.08

I.2H vs. S8-14:

18

15! a0t L sor

116

I+

10

+

22

53

I+

10

50 10

I+

28 + 4

M = 0.6653, Antilog M = 4
Potency = 92.6 times vs. SS-14. T
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Code

EP 0 203 031 B1

OMATOS

G

c

(The 108th. Experiment!)

Injected
Dose

(Pa/100g.
B:W.)

15°

CONTRCL

§5-14
(Somato-
statin #14)

55-14
RC-98-1
RC-98-~1I

0.2% Bovine
Serum Albumin

0.8
0.01
0.04

211

171

21
85
52

i+

-+

+ i+ +

56

26

12

16

Y2

+ I+

g
e
5

i
i

RC~98~I
vs.
85-14

151

POTENCY &

9139.65 (2864.7
-29159,5)

12388.8 (3883.28 ..
-39534.2)

19
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SOMATOSTATIN ANALOG POTENCY ASSAY #3
CODE INJECTED DOSE 'GH-RH ﬂzvﬁt
sS-14 2.0 U o.1032
10 o
®  Re-98-I 0.1 . 0.4340

15 RC 98-I vs. S5-14 Potency#* = 84.1 times: vs. S8«-14

*Based on time course of CPZ and Morphine - stimulatad GH

20 secretion.

As shown in Figure 1, it will be understood that the rebound of 58-14 on the -Lj:_ontr’ol i_lina s
undesirable. Lo Doiny

25 EXAMPLE 6
In a similar manner, utilizing the techniques and procedures describied in Exa{r)plés 1 - 5 't‘hére‘).:ara
obtained the following compounds. U

b
e

30

. 35 C L

40 ' G

R
45 T .
50 e .

55
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A. Cys. Phe.

EP 0 203 031 B1

TABLE 1 g
Formula (I) and (I') L
D-Trp. Lys. Thr. Cys: B:(I) (xeduced :form)

A. Cys. Phe. D

D~-Ala
D-val
Ac.Phe

Ac.D-Phe
p.Cl.D~Phe
p.Cl.D-Phe
Ac.p.Cl.D-Phe
Ac.p.Cl.D-Phe
Ac.Trp
Ac.Trp(For)
Ac.D-Trp
D-Trp
Ac.Pro
D-Pro
Ac.Pro(CH)
Ac.Ser
D-Ser
Ac.Thr
D-Thr
Ac.Tyr
Dp-Glu
Ac.D=Fhe
Ac,D-Phe
b-Ser

~Trp. Lys. Thr. Cys. B (I') (QXidiﬁé&ﬂfﬁfm)

; = éi'
n | mh
" i:. Ei*: iy
i . I :.:_‘
n o I'
" | . =i.I;."

" EE o

AR
] e
It o :
" 5 | I B
L 1
i ‘ : ape
v (o |
n o AN
e

val NH_ = » o ST
Brio NH o " . '
2

{HO) Pro Nﬁz : e

21
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EP 0203 031 B1
TABLE 1 (continued)... :

Formula (I) and (I')

A. Cys. Phe. D-Trp. Lys. Thr. Cys. B (I) (redﬁcéd fé%ﬁy'

— | o : B F t
A. éys. Phe. D-Trp. Lys. Thr. Cys. B (I{)\(oxidizadyf@ﬁm)

JA

D-Phe
D-Ser

D~Phe

1]

Ac.Trp (For)

Ac.D-Trp

"
Ac.Trp
Ac.Trp(Tor)
p.Cl D-Phe
Ac.Pro
pb-Ser

Ac.Pro
Ac.D~Phe

Ac D/L S5F Trp

B

{HO) Pro NH2

Ser NH
2

Tyr NH
Trp NH,
D-Trp NH,

D/L 5F Trp NH_

For
Trp NH
2

D/L 5F Trp NH,
D-Trp NH_

For

Trp NH2

D-Trp NH

Pro NH 2
n 2

For
Trp NH
P. 5

Thr NHﬁ
La

22

~ Fo “ai'
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A. Cys. Tyr. D-Trp. Lys. Val Cfs‘ B (It séll

..
Ac.Gly
D-Val
Ac.Phe
D-Phe
D~Phe
Ac.D-Phe
Ac.D-Phe
p.Cl.D-Phe
"
Ac.Pro
D.Pro
Dp-Giu
D-Glu
D-Trp
Ac.Ser
D-Ser
D-Tyr
D-Ala.Phe
D-Phe

"
"
n

p.Cl.D-Phe
D~Phe

EP 0 203 031 B1

.
Formula (II) and (II' o :
A. CYs. Tyr. D-Trp. Lys. Val cys. B (Ifd

Thr NH
2

Thr Ala NH2

Ala NH
Gly NH
Me Ala NHZ
Abu-NH2
Ala Nﬂz
Pro NH2
D=-Pro NH2

23
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A. Cys. Tyr. D~Trp. Lyl.-VaI- Cys};B (Iiy§ -
A. Cys. Tyr. D-Trp. Lys. Val. Cys. SM(II*TE-['

A
D-phe
Ac-LPhe
D-Phe

"

”
D-Ser
"

”

D-Val

D-Phe
D-Phe

p.Cl D-Phe
D-Val
Ac.Pro
Ac.Trp(For)
D=Phe

"

EP 0 203 031 B1

TABLE 2 (continued)...
Formula (II) and (II')

~B_

(HO) Pro Nﬂz

]
Tyr NH
Ser NHz

" 2
Ala NH2
(HO) Pro NHz
Ser NH
Tyr NHz
Ala NH:
For
Trp NH

"
1]
"
D/L 5F Trp NH
"
"

Trp NH

24
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A. Cys. Phe. Z. Lys. Thr. cya. B. (III )
A. Cys. Tyr. 2. Lys. val. Cys. B. .

A. Cy . Tyr. 2. Lys. val. ch. B.

A
Ac.p.Cl.D-Phe

Ac.D~Phe

L]

"

Ac.D-Fhe
D-Phe
Ac.p.Cl.D-Fhe
D-Phe

. D-Ser

p . Cl . D"'Phe

D-Phe

"

EP 0 203 031 B1

TABLE 3

Formula (III) and (IV')
A. CYB L] Phe. z Ly‘. Thri CYB.

B
Thr NH

Pro NH
2

(HO) Pro NH2

H
Thr NH

.2

n

"

"

"

25

_L‘. .
D/L 5F Trp
D-Trp

Trp
For

Trp

D/L S5F Trp

Trp

B (1iD)

() ¢
ay;

v s
I .
i
4
k
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EP 0 203 031 Bt

TABLE 4

Formula (V) and (VI) '~

r v
A. C". phe. D~Trp. Lys. Thr. C'. B (V)

P S ': HE
A. C".,Tyr. D-Trp. Lys. Val. C¢'. B (V1)

it

26

+
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RC-88-II = p-CI-D-Pha-Cys-Tyr-D-Trp*LysdVal*Cys L
Thr-NH on the Basis of 16 Experiméhts in Dogs wil i
Gastric Fistulae. CE
Raw Data Tested f}f
Standard Material g
ose Dose o S
Low High Low High i
3 6 3 6 s
49 23.6 22.5 12 i
48 25.8 23 9 .
71 35.9 35.6 27 o
53 27 22.8 16 S
| ij
sum of ‘Mean . 3}
Squares - DFlE;SQuaref"'” sio
Row (Material) 1709.82 1 1709.82 '27.%527 _ R
Column (Dose) 1380.12 1 '1380. 12 22:5205 o *%“'ﬂﬁ
Interaction 295.839 1 :295.8%9:‘: y R A
Subtotal within 3385.79 3 1128.6
" Doses 741.984 12 . 6l. 185 4
Total: 4127.77 15  .275.185 @ L
SDT ERROR: 7.86333 | 8 !
F. VALUES -
ROW (Samples) 27.6527 SIGNIFICANT
COLUMN (Slope) 22.3205 -
INTERRACTION (Parallel) 4.78458 " B
SAMPLE POTENCY = 216.303% - T
POTENCY RANGE FROM 140.669%  to 332.605% s
IAMBA (Degrees of Precision) = .234861E-01 | £
Claims

t.

" EP 0203 031 B1

IABLE 3

Calculation of Gastric and. Inhibitory

Activity of Octapeptide

A compound of the formula

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

27
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EP 0 203 031 B1

A -Cys - X - D-Trp - Lys - ¥ = Cys - B L:{-(Ilﬁjf'

wherein

a) X represents L-tyrosine (L-Tyr) and Y represents L-vallne {L-Val}; or

b) X represents L-phenylalanine {L-Phe) and Y represents L-threcmina (L- Thr).;and :
Ais an L, D or DL aminoacid selected from the group consisting of phenylalaﬁlhe {Phe); g ﬂadchloro-
phenyl alanine (p-CI-Phe), tryptophan (Trp) or their acetylated derivathes. and .-
B is an L, D or DL aminoacid selected from the group consisting of threoning amide (Thi’iNHz} and

tryptophan amide (Trp-NHz) and the pharmaceutically acceptable -acid addition : dalts thereof prowded '

that B cannot represent D-Thr-NH; when A is D-Phe, X is L-Phe and Y is L-Thr. °

A compound of formula (1} according to claim 1, wherein A is phenylalamne (Phe). B |s threonlha amlde i

{Thr-NH2) or iryptophan amide (Trp-NH;z), X represents L-tyrosine (L Tyr) and Y. rapresents I.:-ballne {L-
Val). RO
%

A compound of formula (1) according to claim 1, wherein A is phenylalamne (Pha) acetylphenylalamne

{(AcPhe) or tryptophan {Trp), B is threonine amide (Thr-NH) of tryptophan amlde (TI‘P'NHQ), X

represents L-phenylalanine (L-Phe) and Y represents L-threonine (L- Thr)

A compound of formula () according to claim 1, selected from the grOUp consistlng of

D-Phe - Cys - Tyr - D~Trp - Lys - Val -

D-Phe - Cys - Tyr - D-Trp - Lys - Val?-

D-Phe - Cys - Phe - D~Trp - Lys - Th?t—

D-Trp - Cys - Phe - D-Trp -~ Lys - Thr -

AcPhe - Cys - Phe - D-Trp - Lys - Thr -

Process for preparing a compound of formula () according to claim 1, which .comnprises q:giciﬁéihg a
compound of the formula o o

A-Cys-X-D-Trp-Lys-Y-Cys-B (I

wherein symbols A, B, X and Y are defined as in claim 1. - ; i L

Pharmaceutical composition for the treatment of cancerous tumors; which compnses agy m active
ingredient a compound of formula (I) according to claim 1 or a. pharmacauilcally accepl&bﬁe acid
addition sait thereof in a pharmaceutically acceptable liquid or sohd carner therle : :

Pharmaceutical composition according to claim 6 for the treatment of prostatac aden_octﬁ i

mammary carcinomas, insulinomas, gastrinomas, chondrosarcomas, osteosarmmas and ﬁhr}creatlc'

carcinomas.

28
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9.

Claims for the following Contracting State : AT

1.

EP 0 203 031 B1

Pharmaceutical composition according to ciaim 6 or 7, which compnses the . pharmaceuﬂcélly actwe U

ingredient encapsulated in poly (d,-lactide-co-glycolide) microcapsules. St R ~ .

AEREE

Pharmaceutical composition according io any of claims 6 through 8, which compnses 55 an active

ingredient a compound of formuta (1) according to claim 1 selected. from the gu‘oup conswtlﬂ@ t#f ;

I i o
D-Phe - Cys = Tyr - D-Trp Lys - Val -~ Cys; -

D-Phe - Cys - Tyr - D-Trp Lys - Val - Cys =

D-Phe - Cys - Phe - D-Trp - Lys = Thr - Cys -

D-Trp - Cys ~ Phe - D-Trp - Lys - Thr - Cys ‘'~
t ey

AcPhe - Cys - Phe - D-Trp - Lys - Thr - Cys -

ot a pharmaceutically acceptable acid addition salt thereof.

Process for preparing a compound of formula _ o SRl

A -Cys - X - D=-Trp - Lys - ¥ = 'Gl:s < By (I}

it
wherein ik
a) X repressnts L-tyrosine (L-Tyr) and Y represents L-valine (L-Val) or .

b) X represents L-phenylalanine (L-Phe) and Y represents L-threghine (L-Thr); and

A is an L, D or DL aminoacid selected from the group consisting of phenylaianme (Phe);f

phenyl alanine (p-CI-Phe), tryptophan (Trp) or their acetylated derivatives; and

pai'a*chlor& :

B is an L, D or DL aminoacid selected from the group consisting -of threonirie’ amlde (‘l‘hr»NHz) and

tryptophan amide (Trp-NHz) and the pharmaceutically acceptable acid addition salts theiedf; provided

that B cannot represent D-Thr-NHz when A is D-Phe, X is L-Phs and Y is L-Thr, whibh comprlses
oxidizing a compound of the formula :

A-Cys-X-D-Trp-Lys-Y-Cys-B (]

whersin symbols A, B, X and Y are defined hereabove.

29
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EP 0 203 031 B1

l'_ N
D-Phe - Cys - Tyr

D-Trp - Lys - Val'"-'-

I
p-Phe - Cys - Tyr - D-Trp - Lys

I

:Va'l:_‘_'-_

s kiz.’, il

Thz - Cys - Trp-—NHg,,-» ‘

|
|

]
D-Phe - Cys - Phe D-Trp - Lys

|
D-Trp - Cys - Phe - D-Trp - Lys

: 1 [ . l..;n ! .
Thr - Cys - Thr-tHz
. : : 1:1'_:.‘4 [

r
AcPhe ~ Cys - Phe - D-Trp - Lys

t

— 1 o
Thr. - Cys .~ Thr=-NH2

and the pharmaceutically acceptable acid addition salts of same.

Revendications ' RO
Hevendicatlons pour les Etats contractants sulvants : BE, CH/L, DE; FR GB, IT, LU NL SE '

1.

Composé de formule

I 1 N
A-Cys - X~-D-Trp - Lys - Y =« Cys - B = (I) |

i

dans laquelle ' ' P

a) X représente L-tyrosine (L-Tyr) et Y représente L-valine (L-Val), ou

b} X représente L-phénylalanine (L-Phe) et Y représente L-thréonine (L-Thr); et ‘
A est un acide aminé L, D, ou DL choisi dans ls groupe constitué par- phénylalanlne (Phe); p mchloro- '
phénylalanine (p-Cl-Phe) et tryptophane (Trp) ou leurs dérivés acétylés; et po P A :
B est un acide aminé L, D ou DL choisi dans le groupe constitué. par thréonine amde (Thr
tryptophane amide (Trp-NH:) et leurs sels d'addition avec des acides pharrﬁa;:euthuemeﬂ
bles; étant donné que B ne peut représenter D-Thr-NHz iorsque A est D-Phe, )( ast L-Ph _
Thr.

Composé de formule (I) selon la revendication 1, dans laquelle A est la phénylalanine (F’ﬁb). B-est
thréonine amide (Thr-NH2) ou tryptophane amide (Trp-NHz), X raprésente L-tyfosine (L-*T yn ety
représente L-valine (L-Val). ‘

Composé de formule (I) seion la revendication 1, dans Iaquelle A est id: phénylalanine {Phe),
I'acétylphénylalanine (AcPhe) ou le tryptophane (Trp), B est thréoriine ‘amide (Thr-NHz) ou tfybtophane
amide (Trp-NH.), X représente L-phénylalanine (L-Phe) et Y représente L-thréonme (L-Thr). " ©

Composé de formuie (I} selon la revendication 1, choisi dans le groupe'constituéfﬁar

30
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7.

Revendlcations pour I'Etat contractant sulvant ; AT

1.

EP 0 203 031 B1

[ ‘ “ R : .
D-Phe - Cys -~ Tyr - D-Trp - Lys - Val - Cys = Th'r-“N_Hz_
- . |
D-Phe - Cys - Tyr - D-Trp - Lys - Val - Cys - Trp«-NHg
I et K
D-Phe - Cys - Phe - D-Trp - Lys -~ Thr - Cys -;-_Trp—*ﬂﬂg. _
] L L
D-Trp - Cys — Phe - D-Trp - Lys - Tht - Cys *“Th:’t‘ﬁﬁfiz o '
AcPhe - Cys =~ Phe — D-Trp - Lys - Tht - Cys$ = Thr#NHZ

Procédé pour la préparation d'un composé de formule (1) selon la- revendication 1, caradétisé en ce
qu'on oxyde un composé de formule ' ST :

A-Cys-x-D-Trp-Llys-Y-Cys-B (I o : .

dans laquelle les symboles A, B, X et Y sont définis comme dans Ié\ revendloatlon‘ 1. L
Composition pharmaceutique destinde au traitement de tumedurs, cancéredses,:caracthisée en ce -
gu'elle contient & titre d’ingrédient actif un composé de formule () selon la fovendication 1 ou un sel .
d'addition avec un acide pharmaceutiquement acceptable, dans’ un support Ilquide ou sqliﬁa pharma- 5
ceutiquement acceptable. C

Composition pharmaceutique selon la revendication 6 destmée du traltemeht des adéhbﬁarclnomes -
prostatiques, des carcinomes mammaires, des insulinomes, des gastnnometa des chondl{osarcomes .
des ostéosarcomes et des carcinomes pancréatiques. :

Composition pharmaceutique selon la revendication 7 ou 8, caractérisée ep co ‘qdﬁ"s
Fingrédient pharmaceutiquement actif sous forme mlcroencapsulée dang du poly (d,
glycolide). e i
Composntnon pharmaceutique selon I'une des revendications 6 & 8, caractenSee en ce qu eflb e_:omprend_.‘ﬂ )
a titre d'ingrédient actif un composé de formule (l) selon la revendication 1 choisu daﬁ I_e_ .groupe

constitué par

r‘ T 1

D-Phe - Cys -~ Tyr - D-Trp - Lys - Val - CYB'”
— N 3

D-Phe - Cys - Tyr - D-Trp - Lys - Val - Cys -
D-Phe - Cyl's - Phe - D-Trp - Lys - 'I‘hlr - Clys_--
D-Trp - C;s - Phe - D-Trp - Lys - Thr - chi*
AcPhe - C;rs - Phe - D-Trp Lys -.-" Tﬁgr‘— Clys—

ou leurs sels d'addition avec des acides pharmacsutiquement acceptables.

Procédé pour la préparation d’'un composé de formule

A . ST R
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dans laquelle les symboles A, B, X et Y sont définis cidessus.

EP 0203 031 B1

' - L
A-Cys - X - D-Trp - Lys - Y - Cys - B (I} ..~

dans laquelle .
d) X représente L-tyrosine (L-Tyr) et Y représente L-valine (L-Val); ou
b) X représente L-phénylalanine {L-Phe) et Y représente L-thréonirie (L-Thr); ot

A est un acide aminé L, D ou DL choisi dans le groupe constitué par: phénylalanlhe (Phe). ;:iéira-tchloro- '

phénylalanine (p-Cl-Phe) et tryptophane (Trp) ou leurs dérivés acétylés. ot

B est un acide aminé L, D ou DL choisi dans le groupe constitué. par. thréonihe amide (Thl’hNHz) ot - -

tryptophane amide (Trp-NHz) et leurs sels d'addition avec des acides pharmabbuthuerﬂeni ac¢cepta-
bles, étant donné que B ne psut représenter D-Thr-NH: lorsque A est D-Phe, X ost L- Phe’ U{ Y est L-
Thr, caractérisé en ce qu'on oxyde un composé de formule o

A-Cys-x-D-Trp-Lys-Y-Cys-B (')

2. Procédé selon la revendication 1, caractérisé en ce que le composé de formule (I) est cholél parrm le
groupe constitué par ‘ .
D-Phe - Cys - Tyr - D-~Trp - Lys - Val =
0 ‘
D-Phe - Cys - Tyr - D-Trp - Lys - Val -
3 o
D-Phe - Cys ~ Phe - D-Trp - Lys ~ Thr -
T .
D~-Trp - Cys — Phe - D-Trp - Lys - T_hr:_-,
P R
AcPhe - Cys — Phe ~ D-Trp ~ Lys - Thr'-
ot les sels d'addition avec des acides phariaceutiquement acceptables.
Patentanspﬂjche

Patentanspriiche fiir folgende Vertragsstaaten : BE, CH/L|, DE, FR, GB, IT, LU, NL SE é -

1.

Verbindung der Formel

r -1 : _
A-Cys - X - D-Trp - Lys -~ ¥ - Cys - B ()

worin | . L
a) X L-Tyrosin (L-Tyr) und Y L-Valin {L-Val) darstellen; oder i o Cob i
b} X L-Phenylalanin (L-Phe) und Y L-Threonin (L-Thr) darstellen; und S

A sine L, D oder DL Aminosalire die aus der Gruppe bestehend- aus Phenylatanin (Phe) dara-GhIor- :

phenylalanin (p-Cl-Phe) und Ttyptophan (Trp) oder deren acetylierte Darivaten ausgewshlit wihpl: tind

B eine L, D oder DL Aminosalire die aus der Gruppe besteherd aus Threbrinamid (ThrilHz) und
Tryptophanamid (Trp-NH;) ausgew#hlt wird, und deren pharmazeltisch akzeptable- SaUreadj’gitlbnssal-

ze; mit der Bedingung dass, B kann nicht D-Thr-NH darstelien wenn A D-Phe, x L-Phe undi. Thr sind.

Verbindung der Formel (1} nach Anspruch 1, worin A Phenylalanin (Phe) ist, B Threonlnamldg-(T hl’-NHz)

32
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~ worin Symbole A, B, X und Y wie im Anspruch 1 definiert sind, oxidiert. | .
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oder (Trp-NHz) ist, X L-Tyrosin (L-Tyr) und Y L-Valin (L-Val) darsteiien ¥

Verbindung der Formel () nach Anspruch 1, worin A Phenylalanin (Phe) Ace{ylphenylalaﬂln (Ac-Phe)

oder Tryptophan (Trp) ist, B Threoninamid (Thr-NHz) oder Tryptophanamld (TrpdNHé) Ist XL

Phenylalanin (L-Phe) und Y L-Threonin (L-Thr) darstelten.

Verbindung der Formel () nach Anspruch. 1, ausgewéhit aus der Gri.ippe bestefhénd aus "

. : L
] & l?

D-Phe - Cys - Tyr - D-Trp - Lys =« Val - Cy:_;.‘ff
D—~-Phe - Cy!s - Tyr - D-Trp - Lys *‘-\I‘aﬁ: ‘— C)l(s— \
D-Phe - C;'s ~ Phe - D-Trp - Lys - Thr = C}}s - Trp-NH2
D-Trp - Cslr—s - Phe - D-Trp - Lys - Th.?:.? - C)l(s-Thr“?.sng
AcPhe - C)lrs - Phe - D-Trp - Lys - ‘I‘hi‘ - C)I{sj::.-l-- Th_r&&ﬁz

dass man eine Verbindung der formel

A-Cys-X-D-Trp-Lys-Y-Cys-B (I

Pharmazeutisches Pridparat flr die Behandlung von Krebsartigeh Tumoren enthaltend a#s aktiver
Bestandtell, eine Verbindurig der Formel (I} nach Anspruch 1, oder deren pharmazeutlsm kzeptables L

SaUreaddltlonssalze, zusammen mit einem flissigen oder festen pharmazeutlsch akzeptablﬁh-‘lfrﬁger -

Pharmazeutisches Priparat nach Anspruch 6 fUr die Behandlung vion Prostatakarzlnoma, Mammakarzi- o :

noma, Insulinoma, Gastrinoma, Chondrosarkoma, Osteosarkoma und Pankreaskarzlnoma

Pharmaceutisches Priparat nach Anspruch 6 oder 7, dadurch gekennzelchhet dass 99 anuaktwen

T

Bestandteil in der Form von Mikrokapseln aus Poly (d, I-lactid-co-glycolid) enthilt

Pharmazeutisches Priparat nach einem des Ansprliche 6 durch 8, dadurch: gekennzenoh.ﬁet" dass es -

als aktiver Bestandteil eine Verbindung der Formel (l) nach Ansptuch 1 ausgewihit aus der Gruppe
bestehend aus

f . |
D-Phe - Cys - Tyr - D-Trp - Lys - Val - Cys -
r | 1
D-Phe - Cys - Tyr - D-Trp - Lys =~ VaZ_L - Cys =
r — 1
D-Phe - Cys - Phe - D-Trp - Lys = Thr - Cys =
. . I Ii .;;::
D-Trp - Cys - Phe - D-Trp - Lys - Thr - Cys =~
— o

AcPhe - Cys -~ Phe - D-Trp Lys - Thr - Cys ~
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und deren pharmazeutisch akzeptable Salireadditionssalze, enthalt.

Verfahren zur Herstellung von einer Verbindung der Formel

r b ST
A - Cys — X - D-Trp - Lys ~ ¥ —‘C“.ry_s - B :(I) . ‘.“ D

worin ; EERIEES
a) X L-Tyrosin (L-Tyr) und Y L-Valin (L-Val) darstellen; oder - ST
b) X L-PHenyialanin (L-Phe) und Y L-Threonin {L-Thr) darstellen; Lintl o RO

A elne L, D oder DL Aminosalire die aus der Gruppe bestehend aus Phenylalanm {Phe), ﬁara-chlor- :

Phenylalanin (p-Cl-Phe), Tryptophan (Trp) oder deren acetylierte Derivaten ausgew&hlit wird; und!:

B sine L, D oder DL Aminosalire die aus der Gruppe bestehend aus Threbrinarnid (Thr&NHa) und
Tryptophanamid (Trp-NH) ausgewihit wird, und deren pharmazeutisch akzeptable SaUreadditronssal-
ze; mit der Bedingung dass, B kann nicht D-Thr-NH. dastsllen wenn A D- Phe, X L-Phe. urtd Y L -Thr
sind, dadurch gekennzeichnet, dass man eine Verbindung der Formel .

A-Cys-X-D-Trp-Lys-Y-Cys-B (I

worin A, B, X und Y wie oben definiert sind, oxidiert.

Gruppe bestehend aus

D-Phe - Cys - Tyr - D-Trp - Lys - Val -

r L
D-Phe - Cys - Tyr - D-Trp - Lys ~ Val - Cys .+~ Tr

- L
D-Phe - Cys - Phe - D-Trp - Lys = Thr — Cys +'T

r sounen SRS ,
D-Trp - Cys - Phe - D-Trp - Lys - Thr - Cys -

r - |

‘ThrFﬁgég

AcPhe - Cys - Phe - D-Trp - Lys - Thr - Cys_

und deren pharmazeutisch akzeptable Satireadditionssalze ausgewahit wird.
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