CASE 100- 7173/ W PHARMACEUTI CAL COMPOSI TI ONS OF SOVATOSTATI N ANALOGUES The

present invention relates to a pharnmaceutical conposition conpri @sm@@ A
a r &

somat ostatin anal ogue, and to its use in the treatnment of breast,

Somatostatin is a tetradecapeptide incorporating a‘cyclic dodecapep-

having the structure: [err] apd.has the properties of inhibiting the .

rel ease of growh hornone, inhibiting the release of insulin and gl ucagon
and reducing gastric secretions. Its efﬂect is short and, to solve this
probl em of short duration, sonatostatin anal ogues which are |ong acting

have' been made.

These conpounds still have to be adm nistered by injection,

whi ch can be painful especially in repeated adm ni strati on. - 2 -
100-7173/WI It has now been found that parenteral conpositions of

somat ost ati n anal ogues, especially octreotide and derivatives thereof, show

parti- cularly interesting properties, e.g. they may be better tolerated if
lactic acid is present in the pharmaceutical conposition.
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I nventl on provi des a phar maceut i cal conposition conprisin In

anal ogue and lactic acid. Divisional

PHARMACEUTICAL COMPOSITIONS OF SOMATOSTATIN ANALOGUES

The present invention relates to a pharmaceutical composition compri-
sing a somatostatin analogue, and to its use in the treatment of
breast cancer.

Somatostatin is a tetradecapeptide incorporating a cyclic dodecapep-
tide having the structure: '

H-Ala-Gly-Cys-Lys-Asn-Phe-Phe-
1 2 3 4 § 6 7

-Trp-Lys-Thr-Phe-Thr-Ser-Cys-0H
8 9 10 11 12 13 14

and has the properties of inhibiting the release of grovth hormone,
inhibiting the release of insulin and glucagon and reducing gastric

secretions. Its effect is short and, to solve this problem of short

duration, somatostatin analogues vhich are long acting have been made.
These compounds still have to be administered by injection, vhich can
be painful especially in repeated administration.

tide !
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Application No. 9027324.4 (GB 2239178A) provides the use of a group of
somat ost/@ti n anal ogues in the manufacture of a nedi canent suitable for the
tredt nent™of breast ctancer. By the term "anal ogue" as used herein is neant
any straight-chain or cyclic polypeptide derived fromthat of the naturally
occurring tetra- decapgpti_de somatostatin wherein one or nore amno acid
units have been omtted and/or replaced by_.gne or nore ot hﬁo_gﬁm 1.
radi cal (s) and/ or wherein one or nore functional groups have been 'repl aced
by one or several other isosteric groups. The term "anal ogue" includes also

t he correspondi ng _derivatives bearing a sugar residue. |In general, the term
covers all nodifi&d RS POaibesR foypd a‘%BFo?ad'gPE%ﬂallyC%PF\/@%%mfi gematps @tin
exhibit a qualitabhakigyes) _n&isb?dia&li ﬁmttrédx1Hband83eﬁihetm]§0mérgeﬂ shov parti-
somat ostatin pepti er these caonpounds, .are. r rred to,as '
conpounds of the .icggaerr}?ie %ﬁeg%/ttcﬁngc?r%ﬁﬁlﬁé 1§ &i gheé'na%gfgt?egtﬁfg RAgrpted £
somat ost ati n anal dgekds asid Kecmesemmpoutits phBmabewdnpd wodposindon.hei r
preparation are described in US Patent Specifications 4,310,518 and

4,235,886, in Eur heagreBeh€ThvaiRdohf frottd@s Airfaddf3eay Colgdsitids, 209;
215, 171; 203,031; 214,872;: 143,307 and in Belgl an Patent Specification
BE- A- 900, 089. WhefORRdSEBEso SATRTOSFatiR.anaiogne a0 baatic paidyRivisionale,
this is preferabl gppldegtich No. 20278B4.4 (6B 2aBPINBAYI sroRidel/the dse 8f 4 east
one anmino group p ' [ tde sSi hal re.preferaply to a
N-termnal am no ng%fng’fsﬁ’é’ﬁtg%gﬂna %hgﬁlcf%t ?’éﬁheggr?%“a’ig‘éﬂ”Sngg% di s-

cl os e.g. i.n VO'edy@pent suitable for the treatment of breast cancer.

By the term "analogue" as used herein is meant any straight-chain or
cyclic polypeptide derived from that of the naturally Bccurring tetra-
decapeptide 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 several other isosteric groups. The term "analogue" includes also'
the corresponding derivatives bearing a sugar residue. '

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. Hefeinafter'these compounds are
referred to as compounds of the invention.

Cyclic, bridge cyclic and straight-chain somatostatin analogues are

known compounds. Such compounds and their preparation are described in

US Patent Specifications 4,310,518 and 4,235,886, in European Patent

Specifications EP-A-1295; 70,021; 113,209; 215,171; 203,031; 214,872;
143,307 and in Belgian Patent Specification BE-A-900,089.

- Vhen' the compou_nds of the invention bear a' sugar residue, this is

~ preferably coupléd to a N-termina'(l amino group and/or to at least one
amino_group'ptesent in a bebtidé side chain, more preferably'to a
N-terminal amino group. Such compounds and their preparation are dis-
closed e.g. in VO 88/02756. |

Preferred compounds of the invention are:
A. Compounds of formulae I to III



Preferred compounds of the invention are: A. Conpounds of fornulae | to’ll’l

- 3 - 100-7173 CH [err] - 4 - 100- 7173 wherein Wis
Sor [err] where s is 0, 1 or 2; one of X and Z _is Sand the ,
other is Sor CH2; Yis : S or [err] wheret is 0,” 1 or
2; each of [err] and [err] - independently of the other, "is [err]

al kyl, benzyl, benzyl having one or two_[err] al kyh.79¥3l ogen, hydroxy,
amno, nitro, and/or [err] al koxy substituents, or [err] alkyl substitu-
ted with a 5- or 6- nenbered heterocyclic ring; R3 is

. 3-indolylnethyl, either unsubstituted or having [err] alkyl, [err] al koxy
or hal ogen : R -




- . 7 ¢

substitution; R4 is [err] alkyl, [err] hydroxyal kyl,
benzyls car- boxy-([err] alkyl), ani no ([err] aIkyI) or ben- zyl having a
[err] w¥kyl, hal,ogen, hydroxy, an1no nitro and/or [err] al koxy
substituent; [err] is . ’ [err] al kyl, benzyl, or benzyl
havi ng- a [err‘] al kyl., hal ogen, hydroxy, am no, nitro, and/or [err] al koxy
substituent. Exanples of. [err] al kyl groups are nethyl, ethyl, propyl, iso-
propyl, butyl, sec-butyl and pentyl; exaopes of [err];gdse¥y groups are
met hoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, and pentoxy;

hal ogens are fluorine, chlorine, bromne, or iodine: and the term"5- or

6- menbered heterocyclic ring' represents such rings wth one or two oxygen,
ni trogen and/ ogy Rur heteroatons, e.g. imdazole, furan,  thiazole,
pyrazol e and pyridine. In the corrpounds of - Formulae I, Il and |11, there
are several asYrifetric centres which dref€H0e Yhe@eallst@,ndeonﬂ.optlcal

i somers for sughe @ENPQKAds. For eac{y @f sdd@he HRBE! 1k '§&eaﬁres of the
vari ous am - g €C|ds whi ch nake up_t hese cyclic hexapeptld%s both the D
t

and L configurat¥ns are included. S ©F- (@l2)e vhere t is 0,400,273
each of R; and R, independently of the other, is C,_s alkyl,

benzyl, benzyl having one or two C;.s alkyl,
halogen, hydroxy, amino, nitro, and/or C,_.s
alkoxy substituents, or C,.s alkyl substitu-
ted vith a 5- or 6- membered heterocyclic
ring;

R; is 3-indolylmethyl, either unsubstituted or
having C,.s alkyl, C;.s alkoxy or halogen
substitution;

R4 is . Ci_s alkyl, C,_s hydroxyalkyl, benzyl, car-
boxy-(Cy.s alkyl), amino (C;.s alkyl) or ben-
zyl having a C,;.s alkyl, halogen, hydroxy,
amino, nitro and/ér Ci-s alkoxy substituent;

Rs is C;-s alkyl, benzyl, or benzyl having a
C;.s alkyl, halogen, hydroxy, amino, nitro,
and/or C,_s alkoxy substituent.

" Examples of C;.s alkyl groups are methyl, ethyl, propyl, iso-
propyl, butyl, sec~butyl and pentyl; examples of C;._s alkoxy groups
are methoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, and

_pentoxy; halogens are fluorine, chlorine, bromine, or iodine: and the
term "S- or 6-membered heterocyclic ring" represents such rings with
one or fvo oxygen, nitrogen and/or suphur hetercatoms, e.g. imidazole,

furan, thiazole, pyrazole and pyridine.

In the compounds of Formulae I, II and III, there are several
asymmetric centres vhich lead to the existence of optical isomers for
such compounds. For each of the asymmetric centres of the various ami-
.no acids which make up these cyclic hexapeptides, both the D and L

configurations are included.



¥

. The followi ng are representative cyclic hexapepti de anal ogues of vt

somatostatin of Fornulae I, Il and Ill: [err] preferred Fornula I conpounds
are: 1) Cycl o- (N-Me- Me- Al a- Tyr- D Trp- Lys- Thr-Phe) 2) Quclo- 7 4 °
* (N- Me- Al a- Phe- D- Tr p- Lys- Thr - Phe) 3) Cyclo- - , .

(N- Me- Al a- Phe- L-Tr p- Lys- Thr - Phe) 4) Cycl o-° .

(N- Me- Al a- Phe- D-Trp Lys-Thr-p-d - Phe) 5) Cycl o-

(N- Me- Al a- Phe- D- 5- F- Tr p- Lys- Thr- Phe) 6) 3 = Cycl o- (M%7N3

- Phe-L-5-F-Trp-Lys-Thr-Phe) 7) Cycl o- (N-Me- Al a- Phe-D- Tr p- Lys- Ser - Phe)
8) Cycl o- (N-Me-Al a-Tyr-Trp-Lys-Val - Phe) 9) Cyclo- (N-Me-Ala -Tyr
-D-Trp- Lys-Val-Trp) 10) Cyclo- (N-Me-Al a-Tyr-L-Trp-Lys-Val -Phe) 11)

Cycl o- ( Ser- Al a- Nehek f6llevithg -aDe Tyeprpsontative @yelic hexapeptﬂdﬂ)aﬁm&u& eferred

Cor )| CRARRMERAA tgae Dche ke O 1 Lye T ) 19

.Cyclo- (Pro- Phe L- Tr p- Lys- Thr - Phe)
15) Cycl o- (Pro-Phe-D- Tr p- Lys- Thr - p- C - Phe) .

N-Me- la-Pho-I:p _ . It@-?he-l:p
Ihe-rht- ys ' he-?hr- ys
| - | ' Ila -
Ia _
o/
g"“Cys-Phe-T:p
l .
.f--— ys-Thr-Lys
_IIIa
preferred Formula I compounds are:
(-

1) Cyclo- (N-Me-Ala-Tyr -D-Trp-Lys-Thc-Phe)

3)  Cyclo-(N-Me-Ala-Phe-D-Trp-Lys-Thr-Phe)

3) Cyclo-(N-ue-Ala-Phe-L-rrp-Lys-rh:-Phe)

4) Cyclo- (N-M Me-Ala-Phe=-D-Trp-Lys-Thr-p-Cl-FPhe)
5) Cyclo‘(H-He-Ala-Phe-D-S-P-Trp-bys-iht-Phe}
6) Cyclo-(u-ue-AIa-Phe-L-s -F-Trp-Lys-Thr-Phe)
7 Cyclo-(N-He-Ala-Phe-D-?:p-Lys -Ser -Phe)

8) cYclo-(N-Hc-Ala-Ty:-D-Trp-Lys-Val-Phe)

9) Cyclc-(N-He-Ala-Tyr-D-Trp-Lys-Val-rrpl
10) Cyclo- (N-Me-Ala-Tyz- -L-Trp-Lys-Val-Phe)

1) 'Cyelo-(Ser-Ala-N-Hc-?hc-ﬂxs-b-?:p-nys)
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16) Cycl o- (Pro-Phe-D 5-F-Trp-Lys-Thr-Phe) 17)

Cycl o« (Pro-Phe-L-5-F-Trp-Lys-Thr-Phe) 18)

Gycl osgPro- Phe-D-Tr p- Lys- Ser-Phe) Preferred Fornmula | Il conpounds are: 19)
cycl o- (Cys-Cys-Tyr-D- Tr,p-Lys-Thr) 20) Cycl o- (Cys-Cys-Tyr-D Trp-Lys-Val)
21) Cycl e-s (€ys-CysTyr-L-Trp-Lys-Val) 22) Cycl o-

(Cys-Cys-Phe-D Trp-Lys-Thr) 23) Cycl 0- -(&ys- Cys- Phe- 100+A178ys- Thr) 24)
Cycl - (Cys-Cys-His-D Trp-Lys-Thr) 25). Cyclo- (Cys-Cys-His-D Trp-Lys-Val)
26) Cycl o- (Cys-Cys-Al a-Phe-D Trp-Lys-Thr) B. Conmpounds of fornula IV

[err] wherein Ais [err] alkybrek@btbdPPerubehkyll ebmpodh@sPapk.formula
RCO-, whereby i) R is hydrogen, [err] al kyl, phenyl or [err] phenylal kyl,
or ii) RCOis -7 - _ 100-7173 a) an L- or D-phenyl al ani ne
residue optionally ringrgybstcyelod (Pyo-Tyr-D~Trp-Lys-Thr-Phe) -

13) Cyclo~- (Pro-Phe-D-Trp-Lys-Thr -Phe)

14) Cyclo- (Pro-Phe-L-Tzp-Lys~-Thr -Phe)
15)  Cyclo-(Pro-Phe-D~Trp-Lys~Thr-p-Cl-Phe)
16) Cyclo- (Pro-Phe-D~5-F-Trp~Lys-Thr~Phe)
17) Cyclo-(Pro-Phe-LeS-F-Trp-Lys-Thr-Phe)
18)  Cyclo-(Pro-Phe-D-Trp-Lys-Ser-Phe)

N
Preferred Formula III compounds are:
19) Cyclo-(5;;:2ys-ry:-n-rtp-Lys-Th:)
20) Cyclo-(6;;:2y3~ryt-D-Trp-Lys-Val)
21) Cyclc-(é;;:zystyr-L-T:p-Lys-Vi1)
22) Cyclo-(E;;:2ys-Phe-D-rrp-Lys-rh:)
23) Cyclo-(5;;:Eys-Pho-L-rrp-Lys-Ihz)
24)  Cyclo- (fys-Cys-Ris-D-Trp-Lys-Thr)
25) Cyclo-(5;;:2ys-ﬂis-D-Trp-Lys-Va1)
26) Cyclo-(E;;:Eys-Ala-Phe-D-Trp~Lys-?hz)
W

B. Compounds of formula IV

A’ Iﬂz-S-Y1 Y,-S-CH;
~ N-CH-CO-B-C-D-E-NB- B-F . : Iv
A .
vherein _ o ‘
A is Cy.;2 alkyl, Cq-i0 phenylalkyl or a group of formula RCO-,
whereby : - :
i) R is hydrogen, Ci-11 alkyl, phenyl or Cs.10 phenylalkyl, or
ii) RCO-is ' :



‘F, d, Br, [err] OH [err] alkyl and/or [err] alkoxy b) the residue of a
natural [err]-am no acid other than defined under a) above or of a _
corresponding D-ami no acid, or c) a dlpeptlde residue in whigch the =~ i

i ndi vi dual am no acid reS|dues are the sane or different and are sel ected
fromthose defined under a) and/or b) above, the [err]-am no gr.oup of ami no
acid residues a) and b) and the N-tern1gal anm no groH@)gizylpeptlde
residues c) being optio- nally nono-or [err] alkylate i s hydrogen or,
when Ais [err] alkyl or [err] phenylalkyl, also [err] alkyl or [err]
phenyl al kyl, [err] and Y2 represent together a direct bond or each of [err]
and Y2 is independently hydrogen or a radical of fornulae (1) to (5) [err]

- 8 - 100- 7173 wherein [err] is nmethyl or ethyl [err] is hydrogen
met hyl or ethyla)nanils ar\lhphmytlehtxﬁmef rezidde toptforally rnghsibstititearvy rom 1

to 5 [err] |§ [§" rgt ak&)’, N{,err regﬁ&tlsaﬁmr stﬁw&gt attached to the

[err]-carbon atomo

~ b) the residue of a natural «~amino acid other than defined under
a) above or of a corresponding D-amino acid, or

c) a dipeptide residue in which the individuel amino acid residues
are the same or different and are selected from those defined under a) g‘)
and/or b) above, the a-amino group of amino acid residues a) and b)
and the N-terminal amino group of dipeptide residues c¢) being optio-
nally mono-or di-C;.;,; alkylated,

A’ is hydrogen or, vhen A is Ci-12 alkyl or Ci_y0 phenylalkyl,
also Cy-13 alkyl or Cy-i0 phenylalkyl, -

Y: and Y, represent together a direct bond or
each of ¥; and Y; is independently hydrogen or a radical of formulae
(1) to (5)

a . ' _ CH, . L
-co-r-(cn,).-a : -co-c( - -CO-NHR, \
R; | (CHz)u

(D) L (2) | (3)

—CO-NH-EH-COOR.

: N
| B ~co-(N) | C ‘C“z’: 2

_ (5) | wre
4 b |
(4) ) | 3
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a natural [err]-amno acid (including hydrogen) [err] is [err] alkyl. [err]
and [grr] are independently hydrogen, nethyl or ethyl, [err] and [err] are
i hdepetdent |y hydrogen, hal ogen, [err]alkyl or [err]alkyl pis 0 or 1, g

is Oor I, and r is 0,-1o0or 2, Bis  -Phe- optionally ring-substituted
by halogen, “[err] OH, [err] alkyl and /or [err]al koxy, or naphthylal ani ne
Cis (L)-Trp- or (D)-Trp- optionally@8rs]-Nnethylioeriznd optionally
benzene-ring-substituted by halogen, [err] OH J[err] alkyl and/or [err]

al koxy, Dis -Lys-, ThiaLys, [err]-Lys [err]-Lys.or On, optionally
[err]-N-met hyl - ated, or a 4-am nocycl ohexyl Al a-or 4-am nocycl ohexyl @y

residue E i s wheF®in RPC{s m¥ehyl BP&thiyi€ or an am noi sobutyric acid residue
[err] - - : 186{7173 erein éfér] i s hydrogen or [err]alkyl
[err] is hydrogen or Rents pEdressa, fret Y{)I?)’is? Ydgi cal | y accept abl e,

physi ol ogi cal | y hydr @l ybalal ehelet sumber from 1 to 4 :

n is a whole number from 1 to 5

Re is (Cy-¢)alkyl | |

Rq represents the substituent attached to the a-carbon atom of
a natural a-amino acid (including hydrogeh)

R, is (Cy-s)alkyl | o

QV/ : R,’ and Ry’ are independently hydrogen, hethyl or ethyl,

Ry and Ry .2 independently hydrogen, halogen, (C,.;)alkyl or -
(C1-3)alkoxy,

p isOor 1,

q is O or 1, and

r is 0, 1 or 2,

B is = -Phe- optionally ring-substituted by halogen, NO,, NH;, OH,
C;.3alkyl and /or C;.jalkoxy, or naphthylalanine

C is (L)-Trp- or (D)-Trp- optionally a-N-methylated and optionally
benzene-ring-substituted by halogen, NO,, NH;, OH, C,.; alkyl
and/or C;_; alkoxy,

D is -Lys-, Thialys, yF-Lys, &F-Lys or Orn, optionally «-N-methyl-
ated, or a 4-aminocyclohexylAla or 4-aminocyclohexylGly residue
E is Thr, Ser, Val, Phe, Ile or an aminoisobutyric acid residue

. /RI 1
F is a group of formula -COORy, -CH;0R;,, -CON or

‘\\\Rzz

Ri6

-CO0- X



?
[err] is hydrogen, [err]al kyl, phenyl or [err]phenyl-alkyl, [err] is
hydrogen, [err]alkyl or a group of formula-[err] R13 is [err], or [err] or
repre- sents the substituent attached to the a-carbon atomof a naturalss
[errt-amno acid (including hydrogen) and [err] "is a group of fornula [err]
or R14 [err] [err] and [err] have the neanings given above, [ers] «is
hydrogen or [err] alkyl and [err] is hyddogen, [err] mOkyiz3 phenyl or
[err] phenylal kyl, and [err] is hydrogen or hydroxy, with the proviso that
when [err] is [err] then [err] is hydrogen or nethyl, wherein the residues
B D and E have the L-configuration, and the residues in the 2-and
7-posi tion anghedByn RES| HRFdidgeh]l ok, ¥ ky®, 4) each independently have the
(L)- or (D)- configﬁéatiog. In the cgnpoungf of foLnul% IV, the follow ng
signi ficances or cofip-15¥9RAgen ok the residne,plia physfolegically jaccpptabyle,
phenyl al kyl , especi al | yphyls¢okigiyallyohydrodysableoésdep; nul a RCO. Preferably A

bhenylal Kyl . espect Siyiy tydokens i SPALY Rehit o E i GpvIRaIEN | o
RCO has the neani ng&:a)is bydzngen) Ci-jalkyl or a group of formula-CH(R,;)-X,,
. .Ry3 is-CH,0H, -(CH;);-0H, -(CH;);-0H, or -CH(CH;)OB or repre-
sents the substituent attached to the a-carbon atom of a
natural e-amino acid (including hydrogen) and

X, . is a group of formula -COOR,, -CH;0R;o or ;wi
- ’///’le . .
-CO-N\\\\ vherein
Ris

R; and R;o have the meanings given above,

R;4 is hydrogen or C;.ialkyl and :

Rys is hydrogen, C,_jalkyl, phenyl or C,.;,phenylalkyl, and
Ry¢ is hydrogen or hydroxy, .

vith the.proviso that
‘when Rz is -CH(R;3)-X; then R;; is hydrogen or methyl,

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)- configuration.

In the compounds of formula IV, the following significances or combi-
nations thereof are preferred.

1.. A is Cq.;0 phenylalkyl, especially phenethyl, or a group of
formula RCO. Preferably A is a group of formula RCO.

1.1, Preferably R is C,.;; gikyl or Cy-;0 phenylalkyl, especially
Cs-10 phenylalkyl, more especially phenethyl, or’

RCO has the meanings a),'b) or c).

”r

RJ
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- 10 - 100-7173 1.2. When RCO has the neanings a), b) or c), the
[errl-am no group of amno acid residues a) and b) and the N-term nal am no
grouﬁhof di pept;i de residues c) is preferably non-al kyl ated or nmono-[err]

al Kyl ated, espe- cially [err] 'al kyl ated, nore especially -nethylated.. Mst
preferably thes N-terminal is non-alkylated. 1.3. Wen RCO has the neaning
a) this is preferably a') an L- or Dphgnjl)g al ani ne or 60\0'7 | ne residue
optionally [err] alkylated. More preferably a') is an {- or phenyl al ani ne
residue or an L- or [err]-phenylal anine residue. Mst preferably a') is a
D-phe- nylalanine or DN-([err] al kyl)-phenyl al ani ne resi due, especially a
D- phenyl al ani ne or D-(N-net hyl)-phenyl al ani ne residue. 1.4. \Wen RCO has
the meaning b) or c) the defined residue is pre- ferably lipophilic.
Preferred residues b) are thus b')-[err]-am no acid residues having a

nydrocarbon side Ga Rmef- o héd the edRihgiOh) S45! 8 o) 2UUE Sani 58! o{.gsoifdues
havi ng the L- or confrguration, and preterted’resi dlies c) are pepti de
residues in wanble apid icagidhed ) andimoandithe ribtemmingl sandnohgrodpnef dipeptide

di fferent andrgéRuee! OCLEprleterabliosn-dniylaesd edainoal). ;3nelliy1htédjouspe-1. 5.
Most pref 'e_r ablcYal y - 1a.sg ; %'lrar?gal ngea)es;?eséi%ﬁ? l-hxtﬁngte@ancl)gtg p@eée‘rably the

N-terminal is non-alkylated.

\/ ' 1.3. Vhen RCO has the meaning a) this is preferably a’) an L- or
D-phenylalanine or -tyrosine residue optionally mono-N-Ci.;, alkylated.
More preferably a’) is an L- or D-phenylalanine residue or an L- or
'D-N-(C,_g-alkyl)-phenylalanine residue. Most preferably a’) is a D-phe-
nylalanine or D-N-(C;., alkyl)-phenylalanine residue, especially a
D4pheny1a1anine.or D-(N-methyl)-phenylalanine residue.

1.4. When RCO has the meaning b) or c) the defined residue is pre- '
ferably lipophilic. Preferred residues b) are thus b’) a-amino acid
residues hﬁQing a hydrocarbon side chain, e.g. leucine and norleucine
residues, said residues having the L- or D-configuration, and preferred
residues c¢) 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.

1.5. Most preferably RCO has the meaning a) especially the meaning
a’).

2. B is B’, vhere B’ is Phe or Tyr

3. C is C’, vhere C’ is -(D)Trp-- : i .

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

S. ‘B is E’, vhere E’ is the residue of a natural «-amino acid

other than Val, especially -Thr-.
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Bis B, where B is Phe or Tyr 3. CisC,\maeCTis-(mﬂpi4f

2.
Dis D, where D is -Lys-, -MeLys- or -Lys([err]-He)-, especially -Lys-.

5. Eis E, where E is the resicddue of a natural [err]-anmino acid othexr
than Val, especially -Thr- - 11 - ‘ © 100-7173 [err] 6. Fis
F, mhere F' is a group of fornula -CO , especially a group.of.[err]

(in which case [err] or [err]) In the |Lajfer case the, _bqyg [err]
preferably has the L-configuration. Preferably F is o ha
E is Thr. 6.1. [err] is preferably hydrogen. 6.2. As the substltuent

[err] when

attached to the [err]-carbon atomof a natural amno acid (i.e. of formula

[err] is preferably [err] isobutyl or benzyl, or [err] is [grr] or [err]
is especially [err] or [err] 6.3. [err] is preferahly a groif of fornula
[err] or [err] edpeciBliryFof vherenBl aif er gdoupneif [fernn]lal scqmier gbéspelryally

a group of 12
Rii
formula -CO- o
CH(R;3)-X;

- (in vhich case R;;=H or CH;). In the latter case the moiety -CH(R,;;)-X;
preferably has the L-configuration. Preferably F’ is other than -ThrNH,
when E’ is Thr.

6.1. R;; is preferably hydrogen..

_ 6.2. As the substituent attached to the «-carbon atom of a natural
amino acid (i.e. of formula H,N-CH(R;;)-COOH), R, is preferably
-CH,0H, -CH(CH;)-0H, isobutyl or benzyl, or Ry3 is -(CH;);-O0H or
-(CH;)3-0OH. It is especially -CH,0H or -CH(CH,)OH.

: ’//,314
6.3. X; is preferably a group of -formula -CO-N :

\\\‘Rxs

or -CH,-0R,,, especially of formula -CH,-OR;o and Ryy is preferably hy-
drogen or_has the meaning given under 7 below. Most preferably it is
hydrogen. '

7. As the residue of a physiologically acceptible, physiologi-
cally hydrolysable ester R;q is preferably HCO, Cz 12 alkylcarbonyl,
Ce-12 phenylalkylcarbonyl or benzoyl.

8. Preferably the residues in the 2- and 7-positiohs have the
L-configuration.

It

o
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drogen or has the meani ng given under 7 below. Most preferably it is

hydr ogen. 7. As the residue of a physiologically acceptable, physiologi-
cal | y.Mydrol ysable ester [err] is preferably HCO [err] al kyl carbonyl, [err]
phenyl al kyl carbonyl or benzoyl. 8. . Preferably the residues in the 2- and
7-posi tions have the L-configuration. - 12 - 100- 7173 9.
Preferably [err] and [err] together represgnt a direct. Qﬂpql7§bst preferred
conpound of formula IV is the conpound |IVa H(

D) Phe- Cys- Phe- (- D) Tr p- Lys- Thr- Cys-Thr-ol al so known as octreotide. C.
Conpounds of fornulae v to VI 11 H Cys-Phe- Phe (D) Tr p- Lys- Thr - Phe- Cys- OH

V [see Vale at al. I| p 139 )

Asn- Phe- Phe- (D) Tr p- Lys eﬁgﬁ:ﬂcﬁbhndswp tog ther r’eprgesent J dirgﬁt Pgréde

Eur opean Patent Publication No 1295 and Application No.. 78 100 994. 9]

eAl a- Tyr- (D) Tr Rodty Bt _ | [see Veber
et-al., Life Sc?en?egpéﬂeaecom%unfﬁg f(ofsié]&a) Ignids éﬁ? ocgggounlga%‘t)égn.t Appl i cation
No. 82106205.6 (published as

He( D)Phescﬁs-Phe-(D)Trp-Lys-Thr—C&s-Thr~ol

o " - also known as octreotide.

C. Compounds of formulae V to VIII

' H-Cys-Phe-Phe—(D)Trp-Lys-Thr-Phe-Cys-OH Ly
[see Vale et al., Metabolism, 27, Supp. 1, 139, (1978)]

._.[Asn-Phe-Phe-(D)Trp-LYs-Thr-Phe-GabaT T VI

v ' © . [see European Patent Publication No 1295 and Application
" No. 78 100 994.9]

'IueAla-'ryr-(D)rrp-Lys-Val-PheT - - o VII

[see- Veber et -al., Life Sciences, 34, 1371-1378 (1984) and
-European Patent Application No. 82106205.6 (published as
No. 70 021)] also known as cyclo (N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe).

NTfPhe4Hisf(D)Ttp-Lys-Val—Alaj- e VIII

[see R.F. Nutt et al. Klin. Wochenschr. (1986) 64 (Suppl. VII)
71-73. |



‘No. 70 021)] also known as cyclo (N-Me-Al a-Tyr-D Trp-Lys-Val - Phe).

NMePhe- Hi s- (D) Tr p- Lys- Val - Al al- VIIlT [see
R F. Nutt et al. Klin. Vochenschr. (1986) 64 (Suppl. VII) 71-73. - 134
100- 7173 The contents of all the above publications inc|uding the specific
conpounds are specifically incorporated herein by reference. The conpounds
of the invention may exist e.g. in free fpum salt foygg.gyysn the form of
conpl exes thereof. Acid addition salts may be formed with e.g. organic
acids, polyneric acids and inorganic acids. Such acid addition salt forns
i icl ude e.g. the hydrochlorides and acetates. Conplexes are e.g. forned
from compounds . of .the invention on addi tion of |norgan|c subst ances, e.g.
inorgani c salts or hydroxides such as Ca- and Zn-salts, and/or an addi tion
of polyneric orgdhtcosertsant el Th%aée‘rﬂ)ouhﬁ{;aGiOItShéncMém ithe speyibie

prepared in accoegdagtindwidre SHRieNtd1993ncdBpdiatad hU?‘@Yn YyCrepykdy.ently

used in the formof an acetate hydrate. Typical peptide concentrations are

from85 to 95 percent. According to the invention, in addition to the
| actic acid and t Bke compoudd of thécnvaneiohi may, ek ebgy HRCErdei Eo¥m, salt

CONpOsi ti ON B4 or in the form of complexes thereof. Acid addition salts may be
formed with e.g. organic acids, polymeric acids and inorganic acids.
Such acid addition salt forms include e.g. the hydrochlorides and
acetates. Complexes are e.g. formed from compounds of the invention on
addition of inorganic substances, e.g. inorganic salts or_hydroxides.
such as Ca- and Zn-salts, and/or an addition of polymeric organic
substances.

The compounds of the invention may be prepared in accordance
vith conventional methods. They are conveniently used in the form of
an acetate hydrate. Typical peptide concentrations are from 85 to 95
percent. '

According to the invention, in addition to the lactic acid and
the compound of the invention, the pharmaceutical composition pre-
ferably contains also a basic compound seleeted in such a way that the

v

pharmaceutical composition is buffered to a pH of 4 to 4.5, preferably O

4.2.

Preferably the basic compound is selected from sodium hydroxide

and sodium hydrogen-carbonate. Such a compound is preferably added in

" such an amount that the resulting pharmaceutical composition has a pH
buffered as- indicated above.

Preferably the pharmaceutical composition of.the invention is
ﬁater based. It may be used in the same way as for known compositions
based on e.g. acetic acid and sodium acetate.:Conveniently it is'used-
for parenteral administration, e.g. subcutaneously. Typical doses for
s.c. administration are from 0.05 to 1 mg compound of the invention
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ferably contains also a basic conpound selected in such a way that the
pharmaceutical conposition is buffered to a pH of 4 to 4.5, preferably 4. 2.
Preferdbly the basic conpound is sel ected from sodi um hydroxi de and sodi um
hydr ogen- carbonate. Such a compound i's preferably added in such an anmount
that the resul ting pharnmaceutical conpositipn-has a pH bufd-eied

i ndi cat ed above. Preferably the pharmaceutical conposition of tée I nvention
is water based. It may be used in the same way as for known conpositions
based on e.g. acetlc acid and sodium acetate. Conveniently it is used for

parenteral adni pggtgat bemcmmyswhcwsaanﬁe ypreTeéeaml gERCE I o ofice 2
admi ni stration re frg ? ﬁag pun he 1'nventi on 5° .
100- 7173 / W per FH' oty kY tsongfngusy i ?rgcﬂnP“irS#%'? aexhe, adnipdatengicat or
once a day or byhemarmendnx;slarfdjsnouhe a'm eoyassfdr otherakndv@ achiposi ciopsed at
t he sane doses %@Qtdi’ﬂi{x?%hi%e"‘@é’ 38 I%E‘ ot her. known. conposi tions

|

contai ning the sane acttve a 0 of lactic acid to conpound of
the invention is prefe- rably from : 1to 40 : 1,

particularly 5: 1 topdQ ratde o%?aéﬁ%t i&ida?é G omoun@y; Qh@rktnldnﬂ%ﬁdisa?

hydr at e, e. 88 % T |ca t he pharpaceuti ca onposition o
Iﬁventlon rrgy rabi)})%rom' yP fl ({m f, particu u”ﬁ 21 to40 : 1

The lactic acid is conveniently iused as a hydrate, e.g. 88 X pure.

e - Typically the pharmaceutical composition of the invention may
' contain per ml from 0.05 to 1 mg of a compound of the invention,
from 2 to 4 mg lactic acid, particularly as a hydrate (88 % pure),
sufficient sodium hydrogencarbonate or sodium hydroxide to pH 4.2 and
sterile vater. '

'The composition of the invention may contain further ingredi-
ents, e.g. a preserving agent, for example phenol, and/or an agent for
adjusting isotonicity, for example mannitol or sodium chloride. Pre-
ferably, phenol is added to the composition when it is formulated as
‘multidose vials.

‘Vhen mannitol is used for adjusting the isotonicity of the
pharmaceutical composition of the invention, the amount of mannitol
preferably does not exceed 5.5 X by weight of the composition. Conve-
niently mannitol is present in a ratio mannitol to lactic acid

off 10:1to20:1

Vhen sodium chloride is ﬁsed for adjusting the isotonicity,
- it is preferably present in a ratio to lactic acid of 1 ;1
 to 20 : 1, more preferably 2 : 1 to 10 : 1.

'The composition of the invention nay-be_producgd gcqording to con-
ventional methods, e.g. by mixing a somatostatin anglogue vith lactie
acid and optionally the other ingredients as mentioned in the-desi:e§



contain per ml fromO0.05 to 1 ng of a conmpound of the invention, from2 to’
4 mg lactic acid, particularly as a hydrate (88 % pure), sufficient sodium
hydr ogencar bonate or sodi um hydroxide to pH'4.2 and sterile-water. The w4
conposition of the invention may contain further ingredj- ents, e.g. a
preserving agent, for exanple phenol, and/or an agent for adjusting

I sotonicity, for exanple mannitol or §o¥'§ um chl ori deqofrA>4f erably, phenol
is added to the conposition when it is fornulated as nultidose vials. Wen
mannitol is used for adjusting the isotonicity of the pharnmaceutical
conposition of the invention, the amount of mannitol preferably does not

exceed 5.5 % by .weight aof. the conpositipn. nve-,niently . mannito] is
present in ﬁm?‘é‘ttw%&ﬁﬁﬁlgl t'l?% slog&qs(gaé gnarosue iﬂ):f?i'sf Siseplved ipupter
sodi um chl offale injeatrden) f The actimpesi tignt ¢k the dinwentidny is iddvastageetsiyapte-
present in f t11.CaiafC | 1., O, P ly 21
to 10 : 1. %%&cgﬁ%%rgls%%r}leo?ﬁfhge ni\‘/:e‘r:ﬁnldéﬁi%asé E%eejcg?%ggd&?ég%ﬁ ing to
con- vent i oventigptPaydalse bg. prgduped under, sserblieo serdiithonmalbey romppsitibrimti ¢
acid and opthénavéntiohebdingeintendéd ol ParenterMNAdmIREStiatibhe pdESi dutlirly
15 - for 1nj§£¥153335§t is conveniently filled up in ampoules or vials under
aseptic conditions. The pharmaceutical composition may-be packed under
. carbon dioxide or other inert gas to prevent degradation, preferably

under carbon dioxide. S ‘uJ

After injection, the composition of the invention is locally much
‘better tolerated than one containing acetic acid and sodium acetate, e.g.
. known compositions of the compound IVa. Particularly the parenteral
administration of a composition of the invention, e.g subcutaneous

injection, is less painful.

In addition to the improved local tolerance after injection, the
composition of the invention which basically contains a polypeptide as
somatostatin analogue, exhibits good stability characteristics.

'The pharmaceutical composition of the invention is particularly
indicated for use in the treatment of breast cancer. A

Breast carcinoma is the most common type of tumours in women over
40 years age and a leading cause'of deaths. The invention may be of value
for tumours which are hormone-dependent, e.g. estrogen-dependent, or
hormone-independent. Breast cancer is a disease for which an important
effort has still to be invested to find any sort of alleviation.

It has been found that the compounds of formulae I to III, the
compounds of formula IV wherein B is B’, C is C’, D is D', E is E’ and
F is F', éspeciélly'the compound IVa, and their derivatives bearing a
sugaf'féSidﬁe, particularly the derivatives preparable by an Amadori
or Heyns rearrangement from a natural or a synthetically accessible
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anount. Preferably the somatostatin analogue is first dissolved in water
(for ¥njection). The-conposition of the invention is advantageously pre-

Par ed™inder sterite and aseptic conditions; the conpounds-of the in-
vention may al so be produced under sterile conditions. The conposition of
the invention being intended for parenteral adm nistration, particularly
for injections, it is conveniently filled 16p-i n anpoul et0071%3 al s under
aseptic conditions. The pharmaceutical conposition nay be packed under
carbon di oxide or other inert gas to prevent degradation, preferably under
carbon di oxide. After injection, the conposition of the invention is

|l ocal |y much bebher, D! orasHgosderhapive,cand 2heidogpaidei 6f Fokhul1aedy sedi um
acetate, e.g. kppwn 10, o] Q u [Va. Particularl he

par ent er al admbnl dt ?gﬁgg’gﬁ%‘i aggiedrriﬁ%‘;sélﬁl?i ig)%"%g?‘:{]ﬂee%/%\?én??-Bﬁ,gyeé'.té dieh

subcut aneous i hFeasti encers &.8ssimarrdatiing Iprogrisist o6 theodisesse,nps olnddd ca edal
tol erance aftepyidljghCliteRt drldCdGATROS ol ek ebsgdaSel Nvention which basical |y
contains a pol ypeptide as somatostatin anal ogue, exhibits good stability
characteri-stics. The pharnaceutical conposition of the invention is

particul arly i ndi capeeferoéd womatostatin anshiignes tbeatidy aadigae arusddue Breast
carcinoma is t t i MOML.S ] ' vears e and
a | eadi ng causgﬁoo#ogieﬁctqﬁg;@?ﬁe‘yq)%sgélﬁsgh maeyc%%%?%gl ﬂae/i or&tnéng{f'ro s ‘\%ni ch
are hor none-.depttfdehereis by referesgen- dependent, or hornpne-i ndependent.

Br_-\ggst cancer is a disease for which an inportant effort has still to be
| nvest ed tfif' nd a”X 52%&&c&¥;rf£lﬁigk§¥£e néompound is N*-[a~-glucosyl(1l-4)-de-

oxyfruétosyl)-DPhg-Cﬁs-Phe-DTrpeLys-Thr-C§s-Thr-ol (referred to as
- compound IVb). - '

The beneficial effect on patients with breast éancer vith the
somatostatin analogues as mentioned above may be shown in the
following clinical trials:

In a first clinical trial, 5 patients suffering from metastatic
breast carcinoma are étudied, who had no preﬁious'systemic treatment
of metastasis (adjuvﬁnt treatment is ignored) and had easy access to
their veins. The patients had PS 0 or 1 and could be post-menopausal.

The compounds of the invention may be continuousiy administered
_ parenterally, e.g. s.c. by means of a pump at the réte_of e.g. 0.5 to
-2 mg per 24 hours, over at least 3 days.

‘The grovth fa;tor-IGF,profile is determinédlan&lthe levels found
to be reduced. '

A second clinical trial may be effected as'followsz

~In a second trial the compbuh¢s of the invention are admi-
nistered to at least 14 patients having breast cancer and the extent
and duration of the response determined. '



-1t has been found that the conpounds of formulae I to Ill, the conpounds of
formula IV wherein Bis B, Cis C, Dis D, Eis FE and Fis F,
especially the conmpound |va and their derivatives beari ng a .sugar. re5|§&e,
particularly the derivatives preparable by an Aradori or Heyns
rearrangenent froma natural or a synthetically accessible -16- -

100- 7173 nono-, di- or oligosaccharide_ ?pd t he conpoy @y ?5 fornulae-v to
VII1, as defined above, have a beneficial effect on pai1 ents with breast
cancer, e.g. in arresting progress of the disease, as indicated by e.g.
extent and duration of the response. Preferred somatostatin anal ogues
bearing a sugar residue are those disclosed in WO 88/02756, the contents of
whi ch being i ncorpo- rated herein by reference. A part|cularly preferred
conpound is [err] Pafimnt-ajfeuinchuded -vhp- bixve breast cancer as evidenced by

oxyfructosyl ﬁe%ﬂg.lggfyﬁ F%@T{ﬁamﬁhwgn%hg u ‘EBA% r@f,ﬁ[ gggséwqhgts%&grmound

| Vb). The ben on patients w't
sonat ost at i nSkeicodliness sanddar | losacregional #ﬂ?]&éasmhi% indepsutabdeng
clinical triahé: evaDudblel reg dehmca&:ﬁhtalanﬁzﬁahaamm skl fddiggadt @

ff;:tsté‘;'t C PLEAY fAGRPR Bfventidial%netdRy "% QLP&Q:?;‘,JS %-‘{otherapy,

other chemotherapy and/or hormone: therapy

The petients present at least one target, on X-ray analysis, _ u_)
‘vhich is measurable or evaluable such as a primitive metastatic tumour
vhich is cutaneous or.sub—cutaneous; It may be gangliar or visceral.
Preferably the patients have lesions which have prdgressed-within the
month preceding the trial and have an estimated survival time of at
least 3 month. '

Preferably the trial excludes:

-patients in which the sole criteria for diagnosing breast
cancer are biological modifications,

-patients adninistered with an embroynic carcinoma antigen
pathology, _

-patients with ascitis, a pleural effusion, a pulmonary - o
carcinoma lymphangitis, or an osseous localisation as sole
metastatic manifestation, ' .

-patients treated on a unique tumoural target by radiotherapy
less than eight weeks before inclnsion in the study (they are
eligible hovever if evidence of progression during this time),

"-patients with a unique cerebral locelisatidn,

-patients ptesenting another malignant tumour with the exception
of e'carcinoma_in situ in the cervix uteri or a spino- or
basocellular skin cancer, and '

-patients not able to attend regular consultations.
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of netastasis (adjuvant treatment is ignored) and had easy access to their
veins. The patients had PS O or 1 and coul d be post-nenopausal. The
COnpéuhds of. the-invention may be continuously adm nistered parenterally,
e.g. s.c. by neans of a punp at the rate of e.g. 0.5 to 2 ng per 24 hours,
over at |easSt 3 days. The gromﬁh factor 1G- profile is determ ned and the
| evel s found to be reduced. A second cli-nigal trial nayoberigfif ected as
~follows: In a second trial the conpounds of the invention are adm -
nistered to at | east. 14 patients having breast cancer and the extent and
duration of the response deternined. - 17 - 100- 7173

Patients are incl U%‘%P%sﬁ%l@?f&ét PRl cal @eﬂtﬂé%ﬁgo@msmas,t Logi cal

bi opsy (glandular anal ysis_- hey presen neta- static |I ness
and/ or | oco- r gilderad ln%eaMs»aﬁlo’onThmeopsd%r@a&heasnd dndthe,aethed| of | f

desired patienjreatuienti €| thdethvehtiod Rovever SimtedtAn@tpatiedvscBATHAE 10 the
conventi onal tQpraQ& iu%fﬂas surgery, radiotherapy, other chenotherapy
and/ or hor nmoné tH%rapy € patients present at |east one target, on X-ray
anal ysis, which is neasurable or evaluable such as a prinmtive nmetastatic

tumour which.is CUtﬁGe@dﬁmQﬂdsSU? ¢ #RAYTon by B aBifindStEledast Phe Vdater al .
' dosage as or at a lower dosage than in the first trial, but preferably
in tvo doses, one in the morning and one in the evening. The treatment
K,/ . is for at least 3 months or until. complete remission. The response may
be followed by conventional methodology, e.g. according to IUCC response
criteria, e.g..progression, stabilization, partial or complete re- |
mission. The evaluation is effected e.g. on day 0, 15, 45, 60 and 90.

A third clinical trial may be effected as follows:

Patients with advanced breast cancer are included. In addition
their breast cancers are analysed with autoradiography on adjacent
tissue sections using as radioligand e.g. either 125 I-[Leﬁ', D-Trp22,
Tyr2S]-somatostatin-28 or a 125I-Tyr? analogue of the compound IVa, for
their content in somatostatin receptors. The patienté_have progressive

. disease and measurable and/or evaluable parameters according to criteria
o * of the IUCC (i.e. appearance of nev lesions or growth of existing

‘metastatic lesions) not responding to primary hormqnal and/or cytotoxic
therapy. As in the above indicated second clinical trial, the third
trial preferably also excludes patients with previous or concurrent

- ‘malignancies at other sites, with the exception of cone biopsied in situ
‘carcinoma of the cervix uteri and adequately treated basal or squamous
cell carcinoma of the skin.

The compounds of the invention may be administered at the same
' dosage as or at a lover dosage than in the second trial. Preferably the
compounds'of the invention are administered parenterally, e.g. sub-
- cutaneous, particularly in a continuous subcutaneous way by means of a
portable syringe pump (infusion pump). Treatment is for at least 2



Preferably the patients have |esions which have progressed within the nonth’
preceding.the trial and have an estimted survival tine of at |east 3
month. Preferably the trial excludes: -patients in which the sole criterig
for di agnosi ng breast cancer are blologlcal nodi fi cations, -patients . -
adm ni stered with an enbroynic carcinoma antigen pathol ogy, -patients with
ascitis, a pleural effusion, a pul nbnary ¢arci noma | ynoeszu7gig, or an .
osseous | ocalisation as sole netastatic nmanifestation, -patients treated on
a unique tunoural target by radiotherapy |ess than elght weeks before
inclusion in the study (they are eligible however if evidence of

progressi on diyghpgs Rl $ndill"Edmple P& ireR{dsioll IThedrddpoHEE ma§' B EBL1oved by con-
| ocal i sation, -patlents g ﬁgentln anot her nallﬂ?ant tunour with the

exception of Fephienato kg eigr BREPTALRG;te cé:rFeﬁﬂ"“éesﬁfiﬁﬁriaorThe eva-

basocel | ul ar S.Iﬁhﬂmlﬁlieeeffeaﬂih epgl ionnday 0030 alatd e60.0ARL tleSibriscgted Measured at -
consul tations Wth these exclusions EJF%ve

efficacy of tﬁéde oﬁ&ﬂﬁ'&g‘tnﬁl ngn mul\l.:%)lgiegions are present, a represen

number of 5 lesions may be selected for measurement. Regression of the
lesions is the sum of the products of the diameters of each individual
lesion or those selected for study, which decreases by 50 X or more.

_ The compounds of the invention, e.g. octreotide, is administered,
e.g. parenterally, e.g. sub-cutaneously, or orally. The appropriate do-
sage will vary depending upon, for example, the somatostatin analogue.

~ employed, the hest,-the mode of administration and the severity of the
condition being treated. Doses may be in the range used to treat gastro-
enteropancreatic endoetine'(GI).tumouts.such as vipomas, or acromegaly,
to 10 times that dose. Preferred ranges are e.g. from 4 to
10 times the GI-tumour or acromegaly dose.

"Thus for octreotide, GI tumours may be treated initially with

0.05 mg once or twice a day by sub-cutaneous injection. Dosage can be
increased to 0.2 mg three times daily. For acromegaly daily doses of
from 100 to 300 ug s.c. may be used. Octreotide is tolerated at least
to 1 mg. '

Indicated daily doses for octreotide in the use of the invention "
are from 0.1 to 1 mg s.c., preferably 0.2 to 1 mg s.c.. Octreotide is
pteferably administered parenterally in the form of a formulation.
based on lactic acid as disclosed above. The compound IVb (octreotide

"with a sugar residue) is preferably administered in an oral form, e.g.
at a dosage of 2ug to 20 mg p.o., preferably 300 to 5000 ug p.o.. Oral
unit dosages may contain for example from 0.5 ug to 10 mg-
of compound IVb.

Preferably a dopamine agonist is also administered in the treat-

ment of breast cancer. _
The preferred dopam1ne agonist is bromocriptine, preferably used as

the mesylate.



“£11 oned nore clearly. The conpounds may be used in the nethod of treatnent
at the invention however in treating patients falling in the above

. exchusion. The conmpounds of the invention may be administered at the sane
dosage as or at a | ower dosage than in the.first trial, but preferably in
two doses,.one in the norning and one in the evening. The treatnment is for
at least 3 nmonths -or until conplete rem gsion. The reggpprges may be fol | owned
by conventional nethodol ogy, e.g. according to | UCC response criteria, e.g.
progression, stabilization, partial or conplete re- mssion. The eval uation
is.effected e.g. on day 0, 15, 45, 60 and 90. A third clinical trial may be
effected as follows: Patients with advanced breast cancer are included. In
addition their breast cancers are anal ysed wi th autoradi ography on adj acent
ti ssue sections usinthers gxampliasgamd lade: either 125 |-[Leu[err], [err]
[err]-somatostatin-28 or a [err] anal ogue of the conpound |Va, for their
content in somatostatin receptors. The patients have praogressive disease

and measur abl e aﬂﬁi%ﬂdkﬂ&ﬂXkﬂﬂ%?§£QQﬂﬁ§ﬂm%9%ﬁdcdn@hﬁgﬁbééoﬁhﬂSnﬂanﬂFthEY'
IUCC (i.e. appear@ng<s iy dvayky 16Sli Qo py1 5 -Detnls ofq uPhio3tiin)g (e BsFahide,
| esi ons) not respondi to prlmyq/ruynnqﬁl and/ or c%%ot Xi,C tpiragﬁ. As in
the above indicat® %ggb?’{ﬂ'cﬁﬁ {Voral PRASTRAR 10t 1S &dhiasy the; Y dEPEREPERRG - al so
‘excludes patients with previous or concurrent nalignancies at other sites,
w th the excepti ﬁqﬂ? ' | [ iqt MG fos i X i
and adequately t%l%%)ée b.asa"fH r s"gdt}ar?or}ueg Tcogll ﬁlﬁg%rccr&ﬁﬁngleayﬂ?hg%é#n_dEWH
U tives, i.e. compounds which do not have a peptide moiety

in the 8 position, i.,e. not ergopeptides. They may have

~for example an amino group, e.g. an acylamino, ureidio

or sulphamino moiety or thiomethyl moiety in the 8

position which may be substituted by for example one or

if desired two (61_4)a1kyl groups. Conveniently these have

a single bond in the 9,10 position of the ergoline nucleus.

The preferred'compounds are 8a-sblphamoy1amiho ergolines. These
may be based on the formula:-

wherein R12 inter alia is (Cp.g)alkyl,
R23 inter alia is H or (Ci-4)alkyl,
R3* inter alia is -NHSON((C].4)alkyllp
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. The conpounds of the invention nmay be adm nistered at the same dosage as or
at a | ower dosage than in the second trial. Preferably the conpounds of ;the
invention are adm nistered parenterally, e.g. sub- cutaneous, particul x| y °©
-in a continuous subcutaneous way by neans of -a portable syringe punp .
(infusion punp). Treatnent is for at least 2 . - 19 - * 7 100-7173
/Wnonths or until conplete renission. The gpgsponse nay héofaBowed by con-
ventional nethodol ogy e.g. according to | UCC response criteria. The eva-
luation is effected e.g. on day 0,30 and 60. Al |esions are neasured at
each assessnent or when nultiple lesions are present, a representative
nunber of 5 | esions may be sel ected for neasurenent. Regression of the

| esions is the sumof the products of the dianmeters of each individual

| esion or those selected for study, which decreases by 50 X or nore. The
conpounds of the invention, e.g. octreotide, is -adm-nistered, e.g.
parenterally, e.g. _sub-cutaneously, or orally. The appropriate do- sage
will vary dependi ndheipRsigfesred %’S@H'Riﬁse-,‘"ﬂ\'ée'sbnat ostatin anal ogue enpl oyed,
the host, the node of adm nistration and the severity of the condition
being treated. Doses may be in the range used to treat gastro-

ent eropancreatic endocrine (@) tunours such as viponmas, or acronegaly, to
10 tinmes that dose.a)Pr df,6rdimdtnyirba< NaNedimethy subphamhoy lami o X-iemgs! inbel

G -tunmour or acronegal Wa@’?o%inown.as Mesulergine hereinafter compound 8);

~b)  6-n-propyl-8a-(N,N-diethylsulphamoy) aming)-ergoline-I
(N,N-diethyl-N‘'-(6-propylergolin<8a-yl)sulfamide) preferably
used as the hydrochloride, also known as CQP, (hereinafter
compound C). '

¢c) N,N-diethyl-N'-[(8a)-l-ethyl-6-methyl-ergolin-8-y1]-
sulfamide preferably used as the hydrochloride, (hereinafter
compound 0).

The most preferred example is (b), i.e. compound C.



“Thus for octreotide, G tumours may be treated initially with 0.05 ng once
or twce a day by sub-cutaneous injection. Dosage can be increased to 0.2
Pl t@gee times daily. For acronegaly daily doses of from 100 to 300 [err]
s.c. may be used. Cctreotide is tolerated at least to 1 ng. |ndicated dally
doses for octreotide in the use of the invention are from0.1 to 1 ng s.c.
preferably 0.2 to 1 ng s.c.. Cctreotide is preferably adnln stered
parenterally in the form of a formul atierZoased on | act9%’43 d as discl osed
above. The conpound 1Vb (octreotide with a sugar residue) is preferably
adm nistered in an oral form e.g. at a dosage of [err] to 20 ng p.o.,
preferably 300 to 5000 [err] p.o.. Oal unit dosages may contain for
exanple from0.5 [err] to 10 ng of conpound |Vb. Preferably. a dopanine
agoni st is also dnlnlstered in the treat- nent of breast cancer. The
preferred dopam eégB"rﬁ Farreds coRIHBRY i'pE I8 ~preferably used as the
mesyl at e. 100- 7173 Further exanpl es include: -
N, N- di et hyl - [(3a 4aa 10aferr])-1, 2, 3,4, 4a,5, 10, 10a- oct ahy-
dr o- 6- hydroxyl Prop - 3- benzo[qU|noI inyl] sulfam de,
3-(9,10-didehydro-6-methyl-ergolin-8a-y1)-1,1-diethyl-urea

(also known as Lisuride .preferably used as the hydrogen
maleate);

ii) S-nfpropyl-8a-methylmercap;omethy1-ergo1ine-I (also known as
‘Pergolide preferably used as the mesylate);

iii) Transhydrolisuride also known as terguride having the
chemical name 3-(6-methyl-ergolin-8a-yl)-1,l-diethyl-urea,
published e.g. in 00S 3135305 .and 3124714,

iv) 6-n-propyldihydro-lisuride also known as proterguride having
the chemical name 3-(6-n-propyl-ergolin-8a-yl)-1,1-diethyl-
- urea.

v) 6-and 2-substituted, e.g. G-h-propyl and/or 2-methyl or
 bromo derivatives of terguride, lisuride and proterguride
e.g. as published in European Patent Publication No. 21206
(A.1) and 160842 (A.l) the contents of which especially the
examples and pharmacological data thereof, are incorporated
herein by reference. Examples include'Z-bromerguride, also
 known as 2- bromolisuride, preferably used in the form of
the nydrochloride. '
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al so known as Cv, prefefably used as the hydrochlorlde Preferred conpoUnds
are | ow nol ecul ar wei ght ergot deriva- tives, i.e. conpounds whi ch do net
have a peptide noiety in the 8 position, i.e..not ergopeptides. They y

. have for exanple an amino group, e.g. an acyl am no, ur-eidio or sul phani no

moi ety or thionmethyl noiety in the 8 position which may be substi‘tuted by
for exanple one or if desired two [errd@Bkyl groups. 108rAldAi ently these
have a single bond in the 9,10 position of the ergoline nucleus. The
preferred conpounds are [err]-sul phanoyl am no ergolines. These may be based
Qn the fornula:- [err] wherein [err] inter alia is [err]alkyl, [err] inter
aliais Hor [err]alkyl, [err] inter aliais [err] - 21 -

100- 7173 The preferred Exanples i ncl ude: - a)

1, 6- di met hyl - 8ayi)N, Metdi-geettilg| swlgehamowh as nd)y) N-fobttory)- l-mbtrg 1 k0A0R as

gFﬁ9L$Lg;P?[2$£fi?nﬁﬁﬁ@'i@ﬁ§ﬁ§ﬂ?ﬁ£§ﬁ% ],ﬁgﬁ%b ergoline-|

(N, N-diethyl-N -(6-propylergolin-[err]-yl)sul fam de) preferably

~ vii) dosergoside, also known as N-(1S,2R,3E)~2-hydroxy-1-
(hydroxymethyl)-3-heptadecanyl)-6-methylergoline-8-
beta-carboxamide.

viii) FCE-21336 also gnowh as_1-éthy1¥3-(3‘-dimgthylaminopropy\)-
3-(6-alkyl-ergoline-8'-beta-carbonyl)-urea preferably used
as the diphosphate.

ix) GYKI-32887 also known as s-methyloa (N-mesyI-N-z-azxdoethyl)
ergolene preferably used as the b1maleate, e.g. as di sclased
in USP 4,299,836.

Groups of cempounds ipclude compounds of formula (I') O

(1)




Y v

used as the hydrochloride al so known as CQP, (hereinafter conpound C).
N, N-di ethyl-N -[(8a)-1-ethyl-6-nmethyl-ergolin-8-yl]- sulfam de preferab
used w8 t he hydrochlorlde (hereinafter conpound 0). The nost preferred-
exanple is (b), i.e.. canpound C. 22 - 100- 7173 O her
preferred conpeunds include:- i)

3- (9, 10-di dehydr o- 6-net hyl -ergol i n-8a-yl) - gﬂl.dlethyl ui 7&9&30 known
Lisuride .preferably used as the hydrogen nal eate); ??

6- n- propyl 8a- net hyl mer capt onet hyl -ergoline-1 (al so knomn as Pergolide
preferably used as the nmesylate); iii) Transhydrolisuride also known
terguride having the chem cal nane

3- (6-net hyl - ergolu% §§1yl) 1,1-diethyl-urea, * published e.g. in DOS
3135305 and 312471 I' V) 6-n-propyl dihydro-lisuride al so known as
proterguride having the chem cal nane

3-(6-n-propyl -erggliny gr N ) eyl - urea. v) 6- and
2-substi tuted, g‘}g J y& o‘g3éh orlcﬁdéuorﬁy '}lmet hyl or brono derivatives
terguride, |isurfde hﬁd‘%’?%@ér ¢l peire, bromine or methyl,

R3' s C1-salkyl or Cj.salkenyl in which the double bond is not
~at the carbon atom adjacent to the nitrogen atom, and
Rg' 1is C3-7alkyl; C3.ycycloalkyl; adamantyl; phenyl; phenyl
w _ substituted by one or more members selected from the group
consisting of Ci.3zalkyl, Ci.3zalkoxy, Cj.3alkylthio,
_trifluoromethyl, hydroxy, nitro, amino and mono- and di-
(C1.3alkyl)-amino; or phenyl Dbearing a condensed
~non-aromatic, heterocyclic ring having 5- or 6-ring members
including 1 or 2 hetero atoms selected from the group
consisting of oxygen and sulphur, published in G8 2,152,507
A, the contents of which especially the examples and
pharmacological data thereof are incorporated herein by
reference, e.g. |

(5R,85,10R)-2 ,6-dimethyl-8a-pivaloylamino-ergoline

[\ C a (hereinaftef compound E) pfeferably used as the
hydrochloride, and the 2-chloro derivative, (5R,85,10R)-
2-chloro-6-methyl-8a-pivaloyl amino-ergoline.

c)
ly

as

as

of



. e.g. as published in European Patent Publication No. 21206 (A. 1) and 160842
(A.1) the contents of which especially the exanples and pharmacol ogi cal-: _
data thereof, are incorporated herein by reference. Exanples i.nclude .\é' t
2-bronerguride al so Known as 2- bronolisuride, preferably used in the form
of the hydrochloride - 23- 100- 7173 vi) Metergoline,

al so known (+) - N-(carboxy) -1 - met_hyd - 9, 10- di hydp@lpIsr gani ne benzyl
ester. vii) dosergosrde al so known as N (IS, 2R, 3E) - 2- hydr oxy-1-
 (hydr oxynet hyl )-3-heptadecanyl)-6-net hyl ergol i ne-8- bet a-car boxani de.

viii) FCE-21336 al so known as 1-ethyl-3-(3"'-dinethyl am nopropyl) -

3-(6-al kyl -ergol i ne-8" -beta-carbonyl)-urea preferably used as the

di phosphat e. i xPtgKiexamEes Hicded& dowpmpeynd of formula [*°

6- met hyl - 8- (N- nesyl - N-2- azi doet hyl ) ergol ene preferably used as the

bi mal eate, e.g. as disclosed in USP 4, 299, 836. C?oups of conpounds

i ncl ude compounds of formula (1) [err]

,.uu-co-a

r

(1),

wherein

R1"! is hydrogen or C).galkyl,

Ry'' is hydrogen, chlorine,, bromine or methyl,

R3'' is Cy.salkyl or C3.galkeny! in which the double bond is not
at the carbon atom adjacent to the nitrogen atom, and

Rg" is Cj.7alkyl; C3.7cycloalkyl; adamantyl; phenyl; phenyl
substituted by one or more members selected from the group W
consisting of Ci.3alkyl, Ci.3alkoxy, Cj.3alkylthio, tri-
fluoromethy, hydroxy, nitro, amino and mono- and di-(Cj.3.
alkyl)-amino; or phenyl fused with a non-aromatic,
heterocyclic ring having 5- or 6-ring members including 1 or
2 hetero atoms selected from the group consisting of oxygen
and/or sulphur,

with the proviso that when Ry'' is hydrogen, neither R3'' nor
Rg'' is methyl,

e.g. the compounds wherein Ry1‘‘ = H Ro'' = Br or especially
CH3'', R3'' = CH3 and Rg'' = tert butyl, filed off German
Application P 3447383.1 filed 24 Dec 1984 as English application
No. 8531420, now published as G.B.Application 2169291 A and also
in other countries, the contents of which including all the
examples thereof are incorporated herein by reference.
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- 24 - 100- 7173 wherein [err] is hydrogen or [err]alkyl, [err]

i s hydrogen, chlorine, bromne or methyl, [err] is [err]al kyl or

Jerrlal kenyl in which the double bond is not at the carbon atom adj acent to
the nitrogen atom and [err] ‘is [err]alkyl; [err]cycloalkyl; adamantyl;
phenyl; phenyl substit ut ed by one or nore members sel ected from the group
consisting. of [err]al kyl, [err]al ¥pxy, [err] al k(&]bbhh‘?s/w
trifluoronmethyl, hydroxy, nitro, am no and nono-

[err]al kyl)-am no; or phenyl beari ng a condensed non-aromati c,

heterocyclic ring having 5- or 6-ring nmenbers including 1 or 2 hetero atons
sel ected fromthe group consisting of oxygen and sul phur, published in GB
2,152,507 A, the contents of which especially the exanples and
pharnacologrcal data thereof are incorporated herein by reference

(5R 8S, 10R) - 2, 6- di Feeseydopnipe \aZoBls ey ber wead for exanrdienin (fape aésrrpounol

E) preferabeyry c:\:'szﬁ'fj haﬁﬁceuiiQﬁlWGE@éﬂa@lé dridoddditivh gaThiform, e.g.

derivative, ( 8S, 10R)- 2-chl qro-6- g 8a pi val oyl am no-ergoline.
: the hydroch oride, maleate ot me ylate

The compounds may be administered in the second clinical trial
in association with the compounds of the invention. The compounds are
; administered at daily doses used to lowver prolactin levels. For ex-
~ ample bromocriptine is administered at a daily dose of 5 mg p.o. twice

a day.



- 25 - 100- 7173 Ot her exanpl es include a conpound of formula
I'* [err] wherein [err] is hydrogen or [err]alkyl, [err] is hydrogen, .
chlorine,, bromine or methyl, [err] is [err]alkyl or [err]al-kenyl in which
t he double bond is not at the carbon atom adj acent to the nitrogen atom

and [err] is [err]alkyl; J[err]cycloalkyl; adamantyl; phenyl;* phenyl
substituted by one or nore nenbers selec2zd fromthe grpe7tz8ydi sti ng of
[err]al kyl, [err]al koxy, [err]al kylthio, tri- fluoromethy, hydroxy, nitro,
am no and nono- and [err] al kyl)-am no; or  phenyl fused W th a
non-aromati c, heterocyclic ring having 5- or 6-ring nenbers including 1 or

2 hetero atons selected fromthe group consisting of oxygen and/or sul phur,
with the proviso that when [err] is hydrogen, neither [err] nor [err] is
nmet hyl, e.g. the conmpounds wherein [err]= H[err] Br or especially [err]and
[err] tert but The pHarhsdbutbDédl céiposeitidppét chéiimvert ida4¥SPIrdiculacty 24

gg iﬁgﬁl 2;,[ FggLé%gé%g%lek&ggﬁgﬂgvﬁs\gf @r%%géchnc&OWhQﬁ‘qlhiesﬁ(ithgsstatin analo-

gue is administered s.c.,e.g. by continuous infusion. The administra-

r

tion can be effected continuously over 24 hours vith an acceptable to-
lerance for the patient.
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In other countries, the contents of which including all the exanples
thereg;@are i ncor porated herein by reference. - 26 - _

100- 71%%3/ W These dopami ne agoni sts may be used for exanple in free base
formor in pharmaceutically acceptable acid addition salt form e.g. the
hydrochl oride, nal eate or nesylate. The conpounds may be adm nistered in
the second clinical trial in association-wgh the conpoggels10§ t he

i nvention. The conpounds are adm nistered at daily doses used to | ower
prolactin levels. For ex- anple bronocriptine is admnistered at a daily
dose of 5 ng p.o. tw ce a day. - 27 - 100- 7173/ W The

phar maceut i:cal cor'rp%%[hiegn?,\ﬁfco;n 1 QYR LEO S PoARWL) cul arly useful in the
treatment of breast cancer en e somatostatin anal o- gue is administered
S.C.,e.g. by continuous infusion. The adm nistra- tion can be effected

conti nuousl y 0'sohattétBein SoNddnRrations ot APl € to- | erance for the patient.

1. Ampoules

Ex. 1 Ex. 2 Ex. 3. Ex. 4
A. Octreotide* 0.05 mg 0.1 mg 0.2 mg 0.5 mg
Mannitol 45.0 mg 45.0 mg 45.0 mg 45.0 mg
; Lactic acid (88%) 3.4 mg 3.4 mg 3.4 mg 3.4 mg
Sodium hydrogeno-
carbonate to pH 4.2 to pH 4.2 to pH 4.2 to pH 4.2
Vater(inject.grade) to 1 ml tolm tolml tolml
Carbon dioxide q.S. q.sQ q.s. - q.S.
. Ex. 5
B. Octreotidex* 0.2 mg
NaCl : 7.5 mg
Lactic acid (88%) 3.4 mg
Sodium hydrogeno-carbonate to pH 4.2
Vater (injection grade) to 1 ml
Carbon dioxide | q.s.
U
2. Vials
Ex. 6
Octreotide* 0.2 mg
Mannitol 45.0 mg
Lactic acid (88X) 3.4 mg
Phenol 5.0 mg
Sodium hydrogeno-carbonate to pH 4.2
Water (injection grade) to 1 ml
.Carbon dioxide T Qe8,

* given as the acetate peptide content 87 per cent.



»
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- 28 - 100- 7173 Exanpl es of conpositions are as follows:

Somatostatin Concentrations per m 1. Anmpoules Ex. 1 Ex. 2 Ex-. 3.
Ex. 4 A Cctreoti de* ~ 0.05 ny 0.1 ngy 0.2 no. .5 ﬁg
Manni t ol 45.0 my 45.0ng  45.0 ng 45.0 ny Lactlc aci d
(88% - 3.4 ny 3.4 ny 3.4 ng . 3.4 ng Sodi um hydr ogeno-

car bonat e . to pH 4.2 to pH 4.29 40 pH 4.2 t100pH74. 2
Water(inject.grade) to 1 m to 1l mnm to 1 nm to 1 m Carbon dioxide -
g.s. g.s. g.s. g.s. Ex. 5 B. Cctreoti de*

0: 2 ng Nad 7.5 ng Lactic acid (882) .

3.4 nmg Sodi um hyd e t %9}4\% 6] ade)
to 1 m Carbon di gg,?dg&pgg{mgg &re prepaerdFW gt etrelgéﬁméls%kt gotg'.;|1 de*
0.2 ny charges of 50 litres to provide about 43 000 ampoules of 1 ml or 8400

vials under carbon dioxide gassing. The compositions are filtered
(e.g. through 0.2 micron holes at 0.5 bar) and introduced in the am-
poules or vials under aseptic conditions.

&



Manni t ol 45.0 ng Lactic acid (88X) B
3.4 ny Phenol . 5.0 ng Sodiu Q-car bonat e
t3 pH¥*2 Water «(injection grade) ' to 1 nl Car qumﬁmiﬂ" m”“",
g.s. * given as the acetate peptide content 87 per cent

100- 7173 The conpositions are prepared by standard technlques I n
charges of 50 litres to provide about 43 oog anpoul es of é 9 8400 vial s
under carbon di oxi de gassing. The conpositi Rs’are filter 8’@8 d t hr ough
0.2 mcron holes at 0.5 bar) and introduced in the am poules or vials
under aseptic conditions. - 30 - 100-7173 /WCLAIMS 1. A

phar maceutical conposition conprising a somatostatin anal ogue and | actic
acid. 2. A conposition according to Claim1, having a pH buffered

CLAIMS

1. A pharmaceutical compoéition comprising a somatostatin
analogue and lactic acid.
— 2. A composition according to Claim 1, having a pH buffered
from 4 to 4.5. '

3. A composition according to Claim 2, comprising additionally
a basic compound selected from sodium hydroxide and sodium hydrogen-
carbonate.

4, A composition according to any one of Claims 1 to 3, in
vhich the ratio of lactic acid to the somatostatin analogue is from
1:1¢t040: 1.

S. A composition according to Claim 4, in vhich the ratio of
lactic acid to the somatostatin analogue is from 5 : 1 to 40 : 1.

6. A composition according to any one of Claims 1 to 5,
comprising additionally an agent for adjusting isotonicity.

7. A composition according to Claim 6, in wvhich the agent for
adjusting isotonicity is mannitol.

8. A composition accdrding to Claim 7}'in vhich the ratio of
mannitol to lactic acid is from 10 : 1 to 20 : 1.

9. A composition according to Claim 6, in vhich the agent for
adjusting isotonicity is sodium chloride.



from4 to 4.5. 3. A conposition accor di ng to
addi tional |y a basic conpound sel ected fron1sod|un1hydrOX|de and sodi um-_

hydr ogen- carbonate. 4. A conposition accordlng aims 14,0
"3, in which the ratio of lactic acid to the SOﬂulmﬂMk"nauﬂ”Hme is from1l
: 1 to 40 : 1. 5. A conposition according to Caini4tifM which the ratio
of lactic acid to the somatostatin analogue is from5 : 1 to 40 : 1. 6. A
conposi tion according to any one of Clai#s-1 to 5 coAPPidi7Ag additionally
an agent for adjusting isotonicity. 7. A conposition according to C aim8®6,
ih which the agent for adjusting i'sotonicity is mannitol. 8. A conposition

according to Caim?7, in which the ratio of mannitol to lactic acid is from
10 : 1 to 20 : 1. 19. & compgxitiion @ecactingdia@laim @) aimwbich nhevratho tofe agent

for adj ustingqgf %ﬂi&lig)é te 1§9@ “Hlﬁg'igrfz% hc?]zo 100-7173

10. A conposition accor A whi ch 't he rafl 0 of sodium
chloride to lactic acid is fron11 : 1.to 20 : 1. 11. A conposition
according to any one of the preceding clains

11. A composition according to any one of the breceding claims
comprising per ml from 0.05 to 1 mg of somatostatin analogue, 2 to 4
mg lactic acid, sufficient sodium hydrogen-carbonate or sodium hydro-
xide to have a pH of 4.2, an agent for adjusting isotonicity and
sterile water. = - - o/

12. A composition according to any one of the preceding claims,

in which the somatostatin analogue is selected from the compounds of
formulae I to III

CH




..
L '.

conprising per m- from0.05 to 1 my of somatostatin anal ogue, 2 to 4

| actic acid, sufficient sodi um hydrogen-carbonate or e to
kave g pH of 4. 2,. an agent for adjusting isotonicity ﬂmmmlﬁmui Hil 12.
A conposi-tion according to any one of the preceding clalne

somat ostati n anal ogue is selected fromthe conpounds of formulae | to Il

[err] - 32- - . 100- 7173 [err] wherein

[Tl Wis ' Sor [err] whdZe s is 0, 11@0-72730ne of X and
z is Sand the other is Sor CH2; Yis - S or
[err] where t is O, 1 or 2; each of | rr]-ﬁndr[err] : I ndependent |y of
the other, is [err] alkyl, benzyl, aving one or two [err] alkyl,

Al koRy substituents, or [err]

hal ogen, hydroxy, am no, nitro,;
 Y0- cyclic ring; R3is

al kyl substituted with a 5- or
3-indolylnmethyl, either unsubsti

W
U vherein I
V is : 8§ or (CH;), vhere s is 0, 1 or 2;
one of X and 2 1s S and the other is S or CH,;
Y is : s or (CH;)¢ where t is 0, 1 or 2;
each of Ry and R,  independently of the other, is C;_s alkyl,
" benzyl, benzyl having one or two C;.s alkyl,
halogen, hydroxy, amino; nitro, and/or
C;-s alkoxy substituents, or Cj_s alkyl
substituted with a 5- or 6- membered hetero-
cyclic ring; ' '
R; is . 3-indolylmethyl, either unsubstituted or

having C;_s alkyl, C;.s alkoxy or halogen

substitution;



having [err] alkyl, [err] al koxy or hal ogen substitution; —33 -
100-7173 R4 is [err] alkyl, herr’h,[:hydroxyal kyl, benzyl,

carboxy-([err] alkyl), anino [err] alkyl) oraI)u w" ”ﬂj’ﬂ"’er{q}5 ?!Skyi,f v

hal ogen, hydroxy, amino, nitro and/or [err]
[err] alkyl, benzyl, or benzyl having a [err] al kyl , " hal oden.” hydroxy,
am no, nitro, and/or [err] al koxy substituent, corrpounds of formula IV
[err] wherein Ais [err] alkyl, [errt Ihenylal kyl- ot00%7&dup of formul a
RCO-, whereby i) Ris hydrogen, [err] al kyl, phenyl or [err] phenylal kyl,
or ii) RCOis a) an L- or D phenyl al ani ne resi due optionally
ring-substituted by F, d, Br,. [err] OH [err] alkyl and/or [err] al koxy
b) the reskgdde of a natural [ef€t]s akkyio Gcisdhpdiveyalkydn besfzyhed under

carboxy-(C;_s alkyl), amino (C;_s alkyl) or
benzyl having a C;_s alkyl, halogen,
hydroxy, amino, nitro and/or C;.s alkoxy
substituent;

Rs is C:.s alkyl, benzyl, or benzyl having a
Ci-s alkyl,'halogen, hydroxy, amino, nitro,
and/or Ci_s alkoxy substituent,

\o/
compounds of formula IV
A’ H,-S-Y,; Y,-S-CH,
N zn CO-B-C-D_E_NH-LH_P v
/-- ————— T
A
vherein
A is Ci.33 alkyl Ci-10 phenylalkyl or a group of formula RCO-,
vhereby
i) R is hydrogen, C;_;; alkyl, phenyl or C7_1q phenylalkyi, or
ii) RCO-is :
o/

a) an L- or D-phenylalanine residue optionallé ring-substituted by
F, C1, Br, NO,, NH,, OH, C;_3 alkyl and/or C;.; alkoxy

b) the residue=6f a natural e-amino acid other than defined under
a) above or of a corrésponding D-amino acid, or

c) a dipeptide residue in whjch the individual amino acid residues
are the same or different and are selected from those defined under a)
and/or b) above, the a-amino group of amino acid residues a) and b)
and the N-terminal amino group-of,dipeptide residues c) being optio-
nally mono-or di-Cy_;, alkylated,



3)‘above or of a corresponding D-anmno acid, or c) a dlpeptlde residue in
whi ch the individual am no acid residues are the sane o

ﬁelqued from thgose defined under a) and/or b) above, Hﬂ'# ﬁgp"ﬂﬁ ﬂﬂoup
of am no acid residues a) andb) and the N-termnal anlne gE oup

di pepti de residues c) belng optio- nally nono-or [err] alkyl ated, - 34 -
100- 7173 A" is hydrogen or, when A is [erg} al kyl or [400}7)38Benyl al kyl

also [err] alkyl or [err] phenylal kyl, [err] and Y2 represent together a
direct bond or each of [err] and Y2 is independently hydrogen or a radical
of formulae (1) to (5) [err]: - 35 - 100- 7173 wherein [err] is
met hyl or ethyl .rJ ht‘?ﬁ?gxgr (ran er{rgtgy 9f, ‘ﬂ@’l og1¢7 B M{ggypamy[rper from

ltod4n i1s a
also 01 12 alkyl or C;_10 phenylalkyl,

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)
-CO0-C-(CH; )a-H -CO0- _ _ -CO-NHR,
= - _
Rb . (cal)n
1) _ (2) (3

-CO-NH-CH-COOR,

d R 5
(4) o
| ~co-tam) of € [icHy) =@a

(5) u;




[err] is [err]alkyl Rd represents the substi.tuent attached—to—+he
[err]-carbon atom of a natural [err]-am no aC| u! ncl udi ng hydrogen) [err]

is [err]alkyl [err] and [err] are independentl u "I m’”mtum’ or et hyJ

[err] and [err] are i ndependent |y hydrogen, hal

[err]al koxy, pis Oor 1, g is Oor 1, and r |s 0, 1 . - Phe-
optionally ring- substltuted by hal ogen, err] OH, erréalkyl and [/ or
[ err]al koxy, or naphthylalanine Cis ~ ? y=Trp- or BPO91133 optional |y

[err]-N-methyl ated and optionally benzene-ri ng-substi | tuted by hal ogen,
[err] OH, [err] alkyl and/or [err] alkoxy, Dis -Lys-, ThialLys,
[err]-Lys, [err]-Lys or Orn, optionally [err]-Nnethyl- ated, or a
4- am nocycl oWéf(SRlAI Ba dis Iledmlnmwh!)hexyl Ay residue E is Thr, Ser, Val,

Phe, Ile or an am ngj SIQbH}d&fthna%@hﬂeSk Fis a group of formula
[err] [err] wherein [err en or ? al kyl, [err] is hydrogen or

the residue of a ph?sﬁﬁl%dﬂ@&?”ﬁma Eéﬁ?ﬁ hyS|oIogicaIIy hydr ol ysabl e

ester, is a vhole number from 1 to 5
Re is (Cy_¢)alkyl
R4 represents the substituent attached to the a-carbon atom of
. a natural e-amino acid:(including hydrogen)

Re 1s (C;_s5)alkyl

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

Ry and Ry are independently hydrogen, halogen, (Ci-3)alkyl or
(Cy-3)alkoxy,

p ‘isQor 1,

q is Oor 1, and

r is 0, 1 or 2,

B is —Phe- optionally'ring-substituted by halogen, NO,, NH,, OH,
Ci-3alkyl and /or C;_3alkoxy, or naphthylalanine

C is (L)~-Trp- or (D)-Trp- optionally «-N-methylated and optionally
benzene-ring-substituted by halogen, NO,, NH,, OH, C,.; alkyl
' and/or C;.; alkoxy,

D is -Lys-, Thialys, YF-Lys,_SF-Lys ¢: Orn, optionally «-N-methyl-
ated, or a 4-aminocyclohexylAla or 4-aminocyclohexylGly residue
E is Thr, Ser, Val, Phe, Ile or an aminoisobutyric acid residue

F is a group of formula ~COOR5, -CH3;0R;,, -CON’/” or
z//L\\\T Rz
-C0-N———— X,

vherein R4 is hydrogen or C;_aalkyl,
Rio is hydrogen or the residue of a physiologically acceptable,
physiologically hydrolysable ester,



36 - 100-7173 [err]- #s hydrogen,[err]al kyls—phenyl or -
[err]ophenyl al kyl, R12 is hydrogen, [err]alkyl or a group of formula- [err]

[err] s~ [err} or [err] or repre- sents the substltuent m’m ,‘E lm”ﬁﬂll
[err]-carbon atomof a natural [err]-amino acid (includin 1
is a group of formula [err] or [err] [err] and [err] have the he

gi ven above, [err] is hydrogen or [err]al and [err] h& iﬂ;ogen
[err]al kyl, phenyl or [err]phenylalkyl, ant [err] is hy (%3 hydr oxy,
with_the proviso that when [err] is [err] then [err] is hydrogen or nethyl,
~wherein the residues B, D and E have the L- configuration and t he residues
In the 2-and 7-position and any residues [ rr% 4) and [err] each

i ndependent |y have t h1( £§-hygrogesy - Coomtkiir Rbenyid %&mmﬁ?@ 1ky1,f or mJI ae
V to VIl H Cys-Phe- Bg- (©)hlydpogeans - B{Uyalthfl O¥Sa @oup of formula-CH(R,;)-X;, V

Asn- Phe- Phe- (D) Tr p- Ly, Th Ga I
NOAl B Tyr- (D) TH e Lys R éd:ahﬁn, hes, ), -om, ~(CH;)3-0H, or ~CH(CH; )0l or gepre~

Phe- Hi s- (D) Tr p- Lys- Val - Al a sents the substituent_ attached to the aMiarbon atom of a
natural a-amino acid (including hydrogen) and
X; 1is a group of formula -COOR;, -CH,0R;, or
Riq -

' : -CO-N”/// vherein
N N
R; and R;o have the meanings given above,_
Ry¢ is hydrogen or C;.;alkyl and .
Ris is hydrogen, C,_jalkyl, phenyl or C,_;,phenylalkyl, and
R;s is hydrogen or hydroxy,

with the proviso that
~when R;z_is -CH(R;13)-X; then R;; is hydrogen or methyl,

wherein 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)- configuration

~ and compounds of formulae V to VIII

H-Cys-Phe-Phe-(D)Trp-Lys-Thr-Phe-Cys-Of v
l.Asn-Phe-Pl'ne---(D)Tr:p-Lys-'I‘hr-Phe-Gabaq VI
?MeAla-Tyr-(D)Trp-Lys-Val—Phew' _ : VII
NWe Phe -His-(D)Trp-Lys-Val-Ala - VIII

in free form or pharmaceutically acceptable salt form or complex form.



a

_ﬁx

in free formor pharnmaceutically acceptabl e sait—formor—corplex form 5

37 -

whi ch the somatostatin anal ogue is the conpo
H- (D) Phe- Cys- Phe- (D) Tr p- Lys- Thr - Cys- Thr-o1 i

100- 7173/ W 13. A conposition according to aim

m 1

AR T W .

2
utlcally

acceptable salt formor conplex form 14. A conp05|5|on éccérdlng to any
one of the preceding clains, adapted for parenteral administration.
of a conposition according to any oné&70f the precedildg-t73¥ws i n the
manuf acture of a medi canent for the treatnment of breast cancer. 16.

- process for the production of a pharnaceuti cal

15. Use

A

conposition according to

Claim1, conprising mxing a somatostatin anal ogue with lactic acid. 17. A.
CO”DOSHIOIISSUQSE&ﬁBds&HM: aschwding e toam 425 bﬁﬂ:hwtw reference to any-

one of the Exargc))matostatm analogue is the compound IVa

14‘

15.

16.

17.

H-(D )Phe-cﬁ-rhe-(D)'r:p-t.y's-'rr?r'-c}s-rhr-ol

in free form or pharmaceut1ca11y acceptable salt form or

complex form.

A composition according to any one of the preceding claims,

adapted for'parenteral adninistration.

Use of a comﬁdsition according to any one of thé preceding

claims in the manufacture of a medicament for the treatment
of breast cancer. T

A process for the production of a pharmaceutical composition

according to Claim 1, comprising"mixiqg_a somatostatin -

analogue with lactic acid.

A composition substantially'hs—hereipbefbre described with
reference to any one of the Examples.




