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present invention rel ates to somatostatin pepti des, a process for their
production and pharmaceutical preparations containing them Sonmatostatin is
a tetradecapeptide having the structure: [err]

H- Al'a- d y- Cys- Lys- Asn- Phe- Phe- Tr p- Lys- Thr - Phe- Thr - Ser - Cys-OH 1 2 3
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characterisation of somatostatin, an extensive search for nore potent.and
nore stabl e anal ogues has continued. Mre partidular

I nvention provides a somatostatin anal ogue ?OITDI’I sin %EFPTR%% no aC| SG
sequence of formila (1) - (D/L) Trp-Lys-X err]- {miekcription : paged ...... to pagkdl).. ..
wherein Xferr] is a radical of formula (a) or (b %"jﬁlp or. éa%gé]__g@p}o paged ..3\.
wherein R err] is optionally substituted phenyl, .
-Z[err];CHerr]-Rerr], -CHerr]-COOCHerr]-R| []’aw‘“g(s)\/@@??‘ﬂ'w?é? paged .......
PCT/ EP96/ 02840 2 [err V\/nerel n err] is Oor S |@nbsigeer ripagsdair... to paged .......
[err]-am no acid Kev¥Hy SaEdfera=s r esi due on t he (err] -side—charhr—or—af

am no acid unit sel ect ed from Dab,
The present invention relates to somatostatin peptides, a process
for their production and pharmaceutical preparations containing
them.

Somatostatin is a tetradecapeptide having the structure:

I ' ]
H-Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-Cys-OH
1 2 3 4 H 8 7 8 8 10 11 12 13 14

Since the isolation and characterisation of somatostatin, an
extensive search for more potent and more stable analogues has
continued. )
More particularly the present invention provides a somatostatin
analogue comprising the amino acid sequence of formula (I)

-{D/L) Trp—Lys-Xl-—Xz- (1)
wherein X, is a radical of formula (a) or (b)

-NH-c':H-cb-
CH-OCH;R, = (a)

ox

CH, ' (b)

wherein R, is dptiona.lly substituted phenyl,

., . Rz is -Zr-CHz-Rl, "CH:"'CO'O‘CH:"RI,



Dgr, Dpm Hi's, (Bzl)HyPro, thienyl-A a, cyclohexyl-Ala and t.-butyl-Ala,
the residue Lys of said sequence corresponding to the residue Lys[err] of
the native somatostatin-14. These conpounds are referred to hereinafter as
CAGVPOUNDS OF THE | NVENTI ON. By sonmatostatin anal ogue as used herein is
meant a straight-chain or cyclic peptide derived fromthat of the naturally
occurring sonat WSSy 14, conprising the sequence of fornmul a PCTERI/RRBEY ei n
additionally one or nore amino acid units have been omtted and/ or replaced
by one or nore other anino acid radical(s) %nd/or wherein one or nore
functi onal groups have been replaced by one“r nore other functional groups
and/ or one or nore groups have been replaced by one or several other

i sosteric groups. In general the termcovers all nodified derivatives of
the native somatostatin-14 copprising the above sequepce of forrmula | which
have binding affinity in the{E@}& H 0 at yeast o .<:,: pHost atin receptor
subtype as defined hereinafte Acco dlng to a preferred enbodi nent of the
invention, there is provided a somatostatin anal ogue in Wy gh the residues
at positions 8 through 11 of the somatostatin-14 are repre'e ted by the.
sequence of formula I as defined above. Mre preferably there is provided a
somat ost ati n anal ogue as discl osed above conprising a hexapeptide unit, the
resi dues at positions 3 thr‘&?ﬁﬁ”ﬁ%f’-ssal o fexapepti de unit conpri sing t he
sequence of fornul aakd Particularly preferred is a somatostatin hexapeptide
wherein the residues at ROSkbkifNa-dmitivdadidhathey Aaxammaticaedidie waythe

any of those as known i nCt Q?Ldéréhalf @r @n am:.nm&y mﬁ?%elected from Dab,
PCT/ EP96/ 02840 Dpr. Dpm, His, (le)HyPro, thienyl-ala, cyclohexyl-Ala and
t.-butyl-ala,
the residue Lys of said sequence corresponding to the residue Lys!
of the native somatostatin-14.

These compounds are referred to hereinafter as COMPOUNDS OF THE
INVENTION. -

By somatostatin analogue as used herein is meant a straight-chain
or cyclic peptide derived from that of the naturally occurring -
somatostatin-14, comprising the sequence of formula I and wherein
additionally one or more amino acid units have been omitted and/or
replaced by one or more other amino acid radical(s) and/or wherein '
one or more functional groups have been replaced by cne or more
other functional groups and/or one or more groups have been
replaced by one or several other isosteric groups. In general the
term covers all modified derivatives of the native somatostatin-i4
comprising the above seguence of formula I which have binding
affinity in the nM range to at least one somatostatin receptor
subtype as defined hereinafter.

According to a preferred embodiment of the invention, there is
provided a somatostatin analogue in which the residues at positions
8 through 11 of the somatostatin-14 are represented by the sequence
of formula I as defined above.

More preferably there is provided a somatostatin analogue as
disclosed above comprising a hexapeptide unit, the residues at
positions 3 through 6 of said hexapeptide unit comprising the
sequence of formula I. Particularly preferred is a socmatostatin
hexapeptide wherein the residues at pesitions 1 and 2 of the
hexapeptide unit may be any of those as known in the art, e.g. as



3vdisclosed by A'S. Dutta in Small Peptides, Vol.19, 292-354, El sevier,

1993,

or as substituents for, Phe[err] and/or Phe[err] of somatostatin-14.

More particularly there is provided a somatostatin anal ogue in which the
héxapepti de unit
carbonyl group of the residue at position 6 and the [err]-am no group

t he a-
of the residue WOBWI®ion 1. Wiile Lys, Xerr] and X[ err] i nPCOEPISHERIENCE

of formula | have the L-configuration, Trp nay have the D or

L- configurati on.

preferably a residue of fornula (a) or (b),
Wien X[err] conprififsodds ByONR.I But&sSidUn ﬁélﬁ::.@[—:@”\iolswe 29ha3gy, 1t may
suitably be a natﬂsglfo:_[ ligsl:,i_l;[ urajis [s[e“%r ]F%)%}rgngso A% Aoy Jgephe'l;%(éﬁ Trp,

Nal , Pal, benzot
preferabl y Phe.
residue on the CJerr] side chain. Wen R err] is substituted phenyl, it

may suitably be swd¥etpirtiedidmyhshegens ﬁﬁvhaéa aebbxﬂitosﬁfaf:immwmﬁt hoxy

e.g. im ortho an

Z[err]

Is prefer

hr'en '
>@°"P¥°iﬁ°é’ff‘@ %‘b-ly an [err] am no acid bearlng an aromatic

is cyclic, e.g. having a direct peptide |inkage between

Preferably Trp has the chnfiguration. Xerr] is
Rlerr] being preferably [err]

Faid préfera I hée or nor e

chp&[@hem&tﬁégfﬂ:.@bi cgg a hﬂ- BQ;&L

{
compound of f or mit ? S Lo e SN o %"f rffs i At ewrzms
Ais a diva%e Pe r«evgl%re gFepR Qfe §he TRy at Posnion 1.

above,

- While Lys, X, and X, in the sequence of formula I have the

L-configuration, Trp may have the D- or L-.conf'i.guration.
Preferably Trp has the D-configuration.

X, is preferably a residue of formula (a) or {b), R, being

preferably
-Z,-CH,-R, or -@—O-CHz-R,.'

When X, comprises an aromatic residue on the C, side chain, it may
suitably be a natural or unnatural e-amino acid, e.g. Phe, Tvr,
Trp, Nal, Pal, benzothienyl-iAla, Tic and thyronin, preferably Fhe
or Nal, more preferably Phe. X, is preferably an eg-amino acid
bearing an aromatic residue on the C,.side chain.

When R, is substituted. phenyl, it may suitably be substituted by
halogen, methyl, ethyl, methoxy or ethoxy e.g. in ortho and/or
para. More preferably R, is unsubstituted phenyl.

Z2; is preferably O.

Representative COMPOUNDS OF THE INVENTION are e.g a compound of
formuia (II)

cyclo[A -ZZ - (DL)Trp - Lys - X - X | @

t 2 3 4 5 6

wherein
X, and X, are as defined above,

A is a divalent residue selected from Pro,

a
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[err] [err] [err] [err] wherein Rlerr] is NRerr]Rerr]-(err]al kyl ene,
guani dino-C[err]al kyl ene or CJerr]al kylene-COOH, R err] is H ({err]al kyl
or _has i ndependently one of the significances given for Rerr] Rerr] is H
or CJerrlalkyl, Rerr] is OHor NRerr]Rerr], Rerr] is -(CHerr])[err]-
or -CH(CH err] WO1819r] i.s Hor CHeerr], Rerr] is optional PGI/EPS6/02840 -~
ri ng-substituted benzyl, each of Rlerr] and R err] independently is H,
Cerr]alkyl, [err]-am no-Cerr]alkyl ene, [e{r]-hydroxy-C[err]aI kyl ene or
acyl, Rerr] is a direct bond or C[err]al kylene, each of Rlerr] and R err]
i ndependently is H genaied-oybrod, erR/-N-Ry-@i6Xy HOFR/~PFa+ Kyl ene, acyl or
CHerr]OH (CHOH)[err] -CHerr]F wheréin clis 0, 1, 2, 3 or 4, or Rerr]
and Rlerr] formtogether with the nitrfegen atomto which they are attached
a heterocyclic group which nmay conprise a further heteroatom and R err] is
optionally ring-substituted benzyl, - (CH err] err]-OH, CHerr]-CH (CH -
or - (CHerr]) [err]- NRerr]Rerr], and ZZa i(s ural or unnatural
[err]-amino acid unit. ZZ[err] may haﬁF-(GHQ,pN-ﬁN L-configuration. Wen
ZZ[err] is a natural or unnatural [err]-ami no acild unit, it may suitably be
e.g. Thr, Ser, Ala, val, Ile, Leu, Nle, H's, Arg, Lys, Nal, Pal, Tyr, Trp,

optional |y ring-subskjryt-eErPhg-co-NEBEd - benRy R, W-ycHYWgs-Brgerr] is Phe,
the benzene ring thereof may be substiluted by e.g. NH2, NO érr], CHerr],

OCH err] or" hal ogen, _ptaferably | ra, posgitj Man ZZ err] _A.s_Phe, the
benzene ring thereof Ri'éﬁﬁgéa%g%hgﬁwgsﬁ%-gt ?t‘ueflg@lk‘wgn %gcorrp'f‘iés%sg; Pro
am no acid residue, any substituent present on tLe proline ring, e.qg.
Rerr]-NHCOO etc., isigreferabla/ in p%srition 4. Such substituted proline
residue may exist in¥ReReiR) B 8 JReRasCysalkylene, guanidino-C;alkylene or

- C;.¢alkylene-COOH, R,, is H, C;,alkyl or has independently one of

the significances given for R; R,is H or C,alkyl, R, is OH or
NR,R;, R, is -(CH,), ;- or -CH(CH;}~, R, is K or CH;, R, is
optionally ring-substituted benzyl, each of R; and R
independently is H, C,.,alkyl, w-amino-C, alkylene,
w-hydroxy-C,..alkylene or acyl, R, is a direct bond or
Ci.¢alkylene, each of R; and R, independently is H, C,,alkyl,
w-hydroxy-C,.,alkylene, acyl or CH,0H-(CHOH).~CH,~ wherein c is
0, 1, 2, 3 or 4, or R; and R, form together with the nitrogen
atom to which they are attached a heterocyclic group which may
comprise a further heteroatom, and R,; is optionally
ring-substituted benzyl,~(CH,);;~0H, CH,-CH{OH)~- or -(CH;),.s-
NR;R;, and

22, is a natural or unmnatural e¢-amino acid unit.

ZZ, may have the D- or L-configuration. When 2Z, is a natural or
unnatural c-amino acid unit, it may suitably be e.g. Thr, Ser, Ala,
Vval, Ile, Leu, Nle, His, Arg, Lys, Nal, Pal, Tyr, Trp, optionally
ring-substituted Phe or N*-benzyl-Gly. When 2Z, is Phe, the benzene
ring thereof may be substituted by e.g. NH,, NO,, CH,, OCH, or
halogen, preferably in para position. When ZZ, is Phe, the benzene
ring thereof is preferably unsubstituted.

When A comprises a Pro amino acid residue, any substituent present
on the proline ring, e.g. R,-NH-CO-0O- etc., is preferably in
position 4. Such substituted proline residue may exist in the

cis form, e.g.
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[ert] as well as in the trans form The present invention covers each
geonetric isomer individually as well as m xtures thereof. Wen Ais
(NRerr]Rerr]-Cerr]al kyl ene-NH CO- O Pro- where NRlerr]Rerr] forms a

het erocycl i c group, such group may be aromatic or saturated and nay
conpri se one niWOAHMA™Or one nitrogen and a second het er oat ONPCHERISO2840 f r om
nitrogen and oxygen. Preferably the heterocyclic group is e.g. pyridyl or
nor pholino. Clerr]Alkylene in this residue is preferably -CH err]-CHerr]-.
Any acyl as Rerr], Rerr], Rerr] and R[erP] in Amy be e.g. Rerr]CO
wherein R err] is H, C[eLE;aIkyI, Cerr]al kenyl, Cerr]cycloal kyl or -
benzyl, preferably nethyl ethyl. When Rlerr] or Rerr] in Ais
ring-substituted benzyl, thte b¥nzene ring may be substituted as indicated
above Jfor ZZ[err]. A prefe grobep of COMPOUNDS OF THE INVENTION is e.g
conpounds of formula Il wher&n Alls free of a lateral -NHCO O noiety. A
further group of preferred chvPou OF THE INVENTION i s e.g. conpounds of
formulsa Il wherein A conprises a basic lateral radical, e.g. a

Rerr]-NHCO O or rl-N-Rl.err]l-_ miety. still further, group of
preferred CCNPCUNEEQEEETEEi?ﬁ%?N#%fﬁF&?nTheTg?&EESS?tﬁ%WfﬂéH%%cﬁﬁﬂF%Fﬁcﬁhe
N-term nal am no FRIMELELHFFPRYS iRAkicwaliy asdvwello as Fitueas ditjeyeot.
4-substituted Pro, e.g. conpounds of formula Il wherein Ais 4-substituted

Pro. Preferably Amién 4 {R[(ORR -0 1GhB Im-COVOIHIRF GIRIHeCRRR] HolrME a
COVPOUNDS OF THE | NVENTI ON are such conpounds corpri sing an ami no group

bearing a chel ati roup,, particularly a co und of f.orrmula Il mgﬁre'n A

conprises a side g%éﬁq’ﬁcﬁ‘%iﬁogﬁ“&psm %ﬁ"‘b%éf'ggol?f eReraicng* atg af’%é'ﬁy

form in comprise one nitrogen or one nitrogen and a second heteroatom
selected from nitrogen and oxygen. Preferably the heterocyclic

group is e.g. pyridyl or morpholino. C,.Alkylene in this residue is
preferably -CH,-CH,-.

Any acyl as Rs, R, R; and R, in A may be e.g. R;;,CO- wherein R,, is H,
C,.salkyl, C;,alkenyl, C,cycloalkyl or benzyl, preferably methyl or
ethyl. When R,, or R;; in A is ring-substituted benzyl, the benzene
ring may be substituted as indicated above for 2Z,.

A preferred group of COMPOUNDS OF THE INVENTION is e.g compounds of
formula II wherein A is free of a lateral -NH-CO-O- moiety. A
further group of preferred COMPOUNDS OF THE INVENTION is e.g.
compounds of formula II wherein A comprises a basic lateral
radical, e.g. a R;~NH-CO-0- or R;-N-R,- moiety.

|
Re

A still further group of preferred COMPOUNDS OF THE INVENTION is
the group of conpounds wherein the N-terminal amino acid comprises
a substituted Pro, particularly 4-substituted Pro, e.g. compounds
of formula II wherein A is 4-substituted Pro.

Preferably A is 4-(R;~-NH-CO~0)Pro.

Further representative COMPOUNDS OF THE INVENTION are such
compounds comprising an amino group bearing a chelating group,
particularly a compound of formula II wherein A comprises a side
chain amino group which bears a chelating group, in free form, in
salt form or complexed with a detectable element. These compounds
are referred hereinto as chelated COMPOUNDS OF THE INVENTION.



salt formor conplexed with a detectable elenment. These conpounds are
ref-erred hereinto as chel ated COMPOUNDS OF THE | NVENTI ON. WO 97/ 01579
PCT/ EP96/ 02840 6 Suitabl e chelating groups are physiol ogically acceptable
ehel ati ng groups capabl e of conplexing a detectable elenent. Preferably the
chel ating group has a substantially hydrophilic character. Exanples of

chel ati ng groumobpmelsrsde e. g. those derived from poly- am noRCEERNAY| i c
aci ds or anhydrides, e.g. those derived fromnon cyclic |igands e.g.

et hyl ene di am netetraacetic acid (EDTA), |m§t hyl ene triam ne pentaacetic
acid (DTPA), ethylene glycol-0,0"- bis(2-amnoethyl)-N,N N, N -tetraacetic

?ﬂ ché D§ EGT. dA)t N, {\l'hs@h%itw@hemg BZydouBh Nitte® BRGS RTog Ecdl 1 a&e@ﬁﬁzg caswl:mg
an rie ene é—l@?]‘e%%#ose
substituted EDTA% E;aﬁﬂ [ Q&%a%ﬂodc%aﬁg%&t%gi A olr’ S'I&'PA those
derived from rracr‘%’é}éﬁf@ FF?}&?\@ES g syb s"lanﬁ'l? Iy hydrophilic characte
t et ra- azacycl ododeanpbes\Nok! ¢ié¢lathhd 'growps dactude: eagi ¢hepoBRrived] from poly-
1,4,8,11-tet raazma&p&%asm@ame il , OF 'anbirdridek| an@et tibsacderiveRTE)om Or
14 7 10- el T aazZgeyolscOpg %ﬂ: 3} QL yline diﬁ&ﬁ@eeﬁﬁﬂéétﬁca&éﬁ (EbTA) -
The chel ati ng group ache d| r&t iéffﬂ %F%a%ggcé 2BECE o to
the am no group det ta spa FSInel ude
t hose known in tHéSA?tamwogthldé-qu‘béll o‘;le‘cFeitﬁa’t‘FtAczaez‘- (B . or exanpl e
the dival ent resinjme-bfs (&ydmmenzxdaebhmnedzmm—mb'rdemteaqm {¥BEMa or
a dival ent rﬁSl dtﬁ;add erdi 1&:54&&[) Qaﬁﬂiienﬁefa’aﬁ_ré$i@ ae¢ad(rTRARS ehbes aureved iftgm
groups are those [ ] PQOI s v HIEha 05 DTPA.
Chel ati ng groups qeri v&g: F‘rom %52”0r D%‘PA Er%&ﬁna %re?’érregy A%
-DTPA, those der:.ved from mcrocycl:.c g. 1,4,7,10-
tetra-azacyclododecane-N,N' ,N'',N'*''-tetraacetic acid (DOTA) and
1,4,8,11-tetraazacyclotetradecane-N,N',N'',N'''~tetraacetic acid
{TETA), or 1,4,7,10-tetraazacyclotridecane-N,N',N'",N'*"'~-tetra-
acetic acid (TITRA).

The chelating group may be attached either directly or through a
spacer to the amino group of the COMPOUND OF THE INVENTION.
Suitable spacers include those known in the art, e.g. as disclosed
in GB-A-2,225,579, for example the divalent residue of an amino-
carboxylic acid, for example f-Ala or a divalent residue derived
from 6-amino-caproic acid. :

Preferred chelating groups are those derived from DTPA, DOTA, TETA
or substituted EDTA or DTPA. Chelating groups derived from DTPA or
DOTA are most preferred. '

By detectable element is meant any element, preferably a metal ion
which exhibits a property detectable in therapeutic or in yivo
diagnostic techniques, e.g. a metal ion which emits a detectable
radiation or a metal ion which is capable of influencing NMR
relaxation properties.

Suitable detectable metal ions include for example heavy elements
or rare earth ions, e.g. as used in CAT scanning {(Computer axial
tomography), paramagnetic ions, e.g. G&*, Fe¥, Mn®* and Cr*,
fluorescent metal ions, e.g. Eu*, and radionuclides, e.g. a
radiolanthanide, particularly y-emitting radionuclides, p-emitting
radionuclides, g-emitting radionuclides, Auger-e-emitting
radionuclides, positron-emitting radionuclides e.g. %Ga.



By detectable element is neant any elenent, preferably a netal ion which
exhibits a property detectable in therapeutic or in vivo diagnostic
techniques, e.g. a netal ion which emts a detectable radiation or a netal
Fon which is capable of influencing NVR rel axation properties. Suitable
detectable netal ions include for exanple heavy el enents or rare earth
ions, e.g. as WOMIN CAT scanni ng (Conputer axial tonographPFI/EPI6/02840
paramagnetic ions, e.g. Gd[err], Fe[err], Mjerr] and Cr[err], fluorescent
nmetal ions, e.g. Eu[err], and radionuclides, e.g. a radiol ant hani de,
particularly [err]-emtting radionuclides, Terr]-enitting radi onucl i des,
[err]-emtting ragheame ydamttAtg Sfad@ ol es G nedcdd thobe ditch are useful in

PCT] EPo6y 02840 7 iPPAfLe [etFlated BB Shiccing WALaliiEs avmatasecusly

errj- ttl rad] onucll Lnecl u thos |
are useful in di 348t iHdife aggsz_om-r gm[“ﬁr? [l:énii?ﬁ'n r?ged:lagﬁﬁc rf"“aesvl\{r‘]m‘g
advant ageous| y habeed addys. f mexe preferabbv fropold boyrsd-oydydaysyr FERAPS aFRPom
5 hours to 4 daysadibme:liges clertiived ffromch2linomr Indbud GegnetBmamykeerkius,

radi onucl i des dergueel f r e@yGakd,| #mB115061 448 sdREAERtd W “¥a] 8rbh Umerdhesniym -
Terbium Thalli unﬂ;,g,g lume.g. [err]Ga, [err]ln, [err]Tc, [err]Th,
[err]Yb and [err] R tabi'e [err]-emtting radi onuclides include those
whi ch are useful in therapeutic applications, for exanple [err]Y, [err]Cu,
[err] Re, [err]Re sWicablep-epiringrradionpqlides [incipde thoge yhich Jxer ppefpl in
[err] Dy, [err]P, fiRiapdiitiensbdldcatioms, Stort akhampllectr] -@0a,t tFReg FURl, oY, i des

are those which ahg,Usegei nubhenaggutispg! n@py T8I, S142- gnd [*&Eh] AL, [err] Bi
or [err]T1l. The COMPOUNDS OF THE | NVENTI ON nay exist e.g. in free or salt

form Salts include acid addjti.on sal.ts w.,th e. g. _organic¢c .acids ol v-
meric acids or inH§aRie “é'%‘“?o?%ﬁﬁ‘ﬁ%ﬂ%iﬁﬂ‘%gﬁﬁ? zoi:;‘g;é%ha s used’1d

therapeutic treatments, e.g. *!At, ??Bi or

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

The present invention also includes a process for the production of
the COMPOUNDS OF THE INVENTION. They may be produced by analogy to
known methods. .

The COMPOUNDS OF THE INVENTION may be produced for example as
follows:

a) removing at least one protecting group which is present in a
somatostatin peptide comprising a residue of formula I, the
somatostatin peptide being in protected form, or

b) 1linking together by an amide bond two peptide units, each of
them containing at least one amino acid in protected or
unprotecﬁed form, wherein the amide bond is in such a way that
the desired amino acid sequence is obtained and, where
required, effecting process step a), or

c) removing a functional group of an unprotected or a protected
somatostatin peptide or converting it into another functional
group so that another unprotected or protected peptide is



acetates and salt forns obtainable with the carboxylic acid groups when
present e.g in the chelating group, e.g. alkali nmetal salts such as sodi um
or potassium or substituted or unsubstituted anmonium salts. The. present
imvention also includes a process for the production of the COMPOUNDS OF
THE | NVENTI ON. They may be produced by anal ogy to known nethods. The
COVPOUNDS OF THWOPRTAEEMTI ON may be produced for exanpl e as f ol PCIEPI6A3840
renoving at | east one protecting group which is present in a somatostatin
peptide conprising a residue of formula I, the somatostatin peptide being
in protected form or b) I|inking together by an am de bond two peptide
units, each of themobetdinednamd iat theedatt@nNeassistagaca)d of ntipy @recéssdisr
unprotected form whgegidagt g am de bond is in such a way that the desired
am no acid sequence Is obtained and, where required, effecting process step
a), or c) renovi n? a functional group of an ugfrot ected or a protected

d ;

somat ost ati n pep@l dEoRrEBRe & chRtpteS FENROUNR JFh &HE t IVENT T L 1Bk % so that
anot her unpr ot ect ed tegethert 2 thedapigs agent and a Won9aH«1hEé® COMPOUND OF THE

PfoT / EtP9g/ 02848) 8t obtifim@doRNth bRotddcabs Q{@E@&é&aﬂﬁnﬁh&fec&@ﬁaﬁgpﬁa sis
ef fected, or 0

together a chel ati n%%gggr?f?ng g{:?l%nﬁ%g el at eg%%Sh% ON in
protected or unpr ot &&¥eH °Pothf 2RALTTHARFRY FF°%P PfetPHNEOG bupRd Frage ) a

way that the chel atiifgthprooptionally &ffeatedhe desired amino group of the-
COMPOUND, and stage a)

and recovering the COMPOUNDS OF THE INVENTION thus obtained in free
form, in salt form or optionally complexed with a detectable
element.

Process step b) leads to the preparation of a linear peptide but
includes also the cyclisation by an amide bond of a linear peptide
to give a cyclic peptide having the desired amino acid sequence. If
desired, the lateral chain present in A may be introduced on the
amino acid prior to the peptide coupling step b) or on the final
linear or cyclic peptide according to step c). Thus, in the latter
case, a compound of formula II wherein A is hydroxy-Proc may be
converted to provide a compound of formula II wherein A is R,-NH- -
CO-0O~Pro.

Cyclisation may also conveniently be performed via the hydrazide.
When the linear peptide is prepared on the resin, it is generally
not critical which amino acid is selected to be at the C-terminal
position provided only that the sequence of amino acids in the
linear peptide corresponds to that in the desired somatostatin
analog. Once a linear peptide has been cyclised one can no longer
determine which amino acid was at the C-terminus of the linear
peptide. While generally the selection of the first amino acid to
start the chain is not critical, since the linear peptide will be
cyclised, there may be other factors which may prefer one starting
amino acid over another. Preferably the linear peptide is cyclised
in such a way to produce a bond from Trp in position 3 to 2%, in
position 2 or from X, in position 6 to X; in position 5. -

The complexation of a COMPOUND OF THE INVENTION comprising an
amino group substituted by a chelating group may be performed by
reacting the chelated COMPOUND with a corresponding detectable
element yielding compound, e.g. a metal salt, preferably a
water-soluble salt. The reaction may be carried out by analogy



ks then optionally effected and recovering the COVPOUNDS OF THE | NVENTI ON
thus obtained in free form in salt formor optionally conplexed with a
detectabl e el enent. Process step b) leads to the preparation of a linear
pepti de but includes also the cyclisation by an anm de bond of a |inear
peptide to give a cyclic peptide having the desired am no acid seguence. | f

desired, the |'WONM15hain present in A may be introduced onFPEH aci d
prior to the peptide coupling step b) or on the final linear or cyclic
pepti de according to step c¢). Thus, in the batter case, a conpound of
formula Il wherein Ais hydroxy-Pro may be converted to provide a conpound

of formula Il whevighnkoownsméheds] -dNig~ 8D-ddsPiesedCim |Beraih oPrganicildgand,
conveni ently be pMHhOedEBava Sekros Medr A7 i rd@gantic Prédie (L8Z)Gr incptdjdarits and

prepar ed on'the rgsh0, sg.eﬁfééﬂérb!.ﬂég. Bl ! g_%al ¥ Glo A B3 AGH Hagrier

selecjed to be at e G termnna sjtpon v only that the sequence
of am no acids i rPthEe}edr 6 ti%geé‘cg'&'r egggn{} 9b‘that in the desired

somatostatin anal og. Once a linear peptide has been cyclised one can no

| onger. det er m nernsbifah aantimo prodectien of thleest@rtingrimageridlst he rndtnear

bept | de. V\hit le gfgﬁrtﬁéﬁmﬂyeaésekfséa,omh@fc&beuﬂasr Ste oA &f:kndygb'é t@ﬁ@ééreahe
chain is not crityc c [ A ed, ere nmay
be other factors %"“?8%“%9 %or té'{gg#%%?é%ng%%ﬁng&gﬁ?%%d g%i gy%\%rﬁ'anot her .
Preferably the linear peptide is cyclised in such a way to produce a bond
fromTrp in position 3 to ZZ[err] in position 2 or from X err] in position
6 to X[err] in pomid folldwing hexasplhed exat ildmsofatd vePOURDiSentiHin. RVENTI ON
conpri sing an am roMires URSE Khuded by a chelating group may be perforned
by reacting the chelated COVWOUND wi th a correspondi ng det ectabl e el enent
yi el di ng corrpound.g?e(re. g..a,nmetal salt, g;eferablsl. a water-soluble salt. The

reaction nmay be cHhe FeHlWiRg APPIAIqfpns are use
Bzl = benzyl (Bzl) = -CH,-phenyl attached to an oxygen or
sulfur according to (a) or (b)
DMF = dimethylformamide
BOC = tert. butyloxycarbonyl
Fmoc = 9-fluorenylmethoxycaxrbonyl
TFA = trifluorcacetic acid
DIPCI = diisopropylcarbodiimide
DCCI = dicyclohexyl carbodiimide -
HOBt = hydroxybenzotriazole
bab = 2,4-diaminobutyric acid
Dpxr = 2,3-diaminopropancic acid
Dpm = 2, 6-diaminoheptanedioic acid
Dde = 4,4-dimethyl-2, 6-dioxocyclohex-1-ylidene ethyl
RT = room temperature
HyPro = 4-hydroxy-Pro (trans except where otherwise stated)
Tic = Tetrahydroisoquinoline-carboxylic acid

EXAMPLE 1: cyclo{HyPro-Phe-DTrp-Lys~-Tyr (Bzl)-Phe]

Fmoc-Phe-SASRIN® Resin (1.00 g, 0.65 mmol) is carried through the
procedures of Fmoc solid phase synthesis until the desired

Fmoc~ (D) Trp-Lys (Boc) -Tyr (Bzl) -Phe-Pro (y-t-OH) -Phe SASRIN® peptide
resin is assembled. The Fmoc is deprotected using piperidine.

. Cleavage of the peptide resin is carried out using h_ydrazinolysis.
To 1.00 g of the peptide resin, 8.3 ml of DMF and 1.24 ml of
hydrazine hydrate (ca. 15 % hydrazine hydrate in DMF) is added.
The mixture is stirred for 15 hours at RT. After the reaction the
resin is filtered and washed well with DMF. The filtrate is
collected and evaporated in high vacuo to give an cily hydrazide
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w tth known nethods, e.g. as disclosed in Perrin, Oganic Ligand, Chem cal
Data Series 22. NY Perganon Press (1982); in Krejcarit and Tucker, Bi ophys.
Bi ochem Res. Com 77: 581 (1977) and in Wagner and Welch, J. Nucl. Ned.
20: 428 (1979). Insofar as the production of the starting materials is not
particularly d®@e¥Bsd, the conpounds are known or may be pr SjSH/ER36/02840 -
anal ogously to nmethods known and practiced in the art. The foll ow ng
exanples are illustrative of the invention. ;@ | tenperatures are in [err]C
The follow ng abbreviations are used: Bzl = benzyl (Bzl) =
-CH err] - phenyl aﬂﬂoﬂuhectesbdm OoFfhye eesibdues b f dissatved donvater and lyophblisBA/F
5| di et lhylzﬁr mg of nnetaerﬁ-(ﬂ;l'rwlwsxstaé)bwknﬁrmc =

uor enyl met hoxyca e
di i sopropyl car boé% n&%%%&f N% =NE, hﬁd:rcyzé'figt%% anr b rﬂgﬁ%%
hydr oxybenzot r i azbisgobgast in-16 ml BME. ﬂP%lfﬂdnBﬁu‘t%pr j an d-thﬁfrte‘i with 4N HC1
2, 3-di am nopr opanioi ether d2Dpml, 11.6 mmfl)6-addasibsebegitiyetiénti.chutyldibdite =
4, 4-di net hyl - 2, 6- g§10% 0gY,Clo0NBX mhod) .| dORE RbBYlorRls stizred #2000V naHACESS Ur €

HyPro = 4- hydr t

T ahydr of soqu 1y neé%y(lé ?{aaﬁ 24, Whoe O %ﬂ'i"‘ié%dﬁ&&‘f@tﬁré Geacfion

cycl o[ HyPr o- Phe- O §* \‘:Vse é’f’%r}‘&l!"’%%"%ﬁ\smﬁﬁ[“&?rﬁ SRESIFFIPE, fﬁ’) 3

0.65 nmol) is caredmpdetsy QM@H.S'[ ﬁgnoved under high vacuum. Watér is added to t
oily residue, leading to a precipitation. Extraction is carried’

out between ethyl acetate and water. The organic phases are dried
over sodium sulphate and the product is isclated. Deprotection is
carried out using TFA/water 95:5 and the product is isolated using
reversed phase HPLC. Ion exchange of the product containing
fractions is performed and lyophilisation gives the title product
as a white powder, MH*'(FAB) 975, F = 1.24 [a@)®; = ~39.0° (95 %
AcOH; c = 0.1) '

EXAMPLE 2: cyclol[ {4~ {(NH,-C,H,-NH-CO-0O-)Pro}-FPhe-DTrp-Lys-
Tyr (Bzl) -Phel

Fmoc-HyPro-OMe is added dropwise into a solution of trisphosgene
(0.6 eg.) in THF. After 1h dimethylaminopyridine (1.0 eqg.) and
N-BOC-diaminoethane (6.0 eg.) are added and the reaction is stirred
at RT. After TLC studies, solvent is removed in vacuo and the
Fmoc-4- (N-BOC-aminoethylaminocarbonyloxy) Pro-OMe is extracted from
a two phase system of ethylacetate / 0.1 M HCl to give crude
product (MH* = 554). The crude methyl ester isolated above is then
cleaved to the free acid by treatment with 1N NaOH in dioxane/water
and the product Fmoc-4-(aminoethylaminocarbonyloxy)- Pro-OH is
purified on silica gel, (MNa)' = 562).

Fmoc-Phe-SASRIN® Resin (1.0g, 0.65 mmol} is carried through the
procedures  of Fmoc solid phase synthesis until the desired

Fmoc- (D) Trp (BOC) -Lys (Boc) ~Tyr (Bzl) ~Phe-Pro (y-t-N-BOC-diamino-
ethanecarbamoyl) -Phe-SASRIN peptide resin is assembled. The Fmoc is
deprotected using piperidine. Cleavage of the peptide resin is
carried out by treating the peptide resin in a glass column with
2% TFA in CH,Cl,. Neutralisation is carried out with 1M NaHCO,
solution. The solvent is evaporated in vacuo and the protected
linear peptide is lyophilised (MH" = 1379.8). The protected linear
peptide is cyclised by treatment with DCCI (6.0 eg.) and HOBt

(6.0 eg.) over & period of 5 days.



procedures of Fnoc solid phase synthesis until the desired Fnoc- (D) Trp-Lys
(Boc) -Tyr (Bzl) -Phe-Pro (y-t-OH) -Phe SASRIN err] peptide resinis
assenbl ed. The Fnoc is deprotected using piperidine. Ceavage of the
peptide resin is carried out using hydrazinolysis. To 1.00 g of the peptide
resin, 8.3 n of DM and 1.24 m of hydrazine hydrate (ca. 15 % hydrazine
hydrate in DVFWOYPRAed. The nixture is stirred for 15 hour PCH 0284 t or
the reaction the resin is filtered and washed well with DMF. The filtrate
is collected and evaporated in high vacuo tg give an oily hydrazide WO
97/ 01579 PCT/ EP96/ 02840 10
product residue. nzbﬁoﬁee&iswesi theli scRid with\@bes TRACEJOy ofrdd leha eslrdi@cgi ve

480 ng of linear ér@ %%fi@?%f}:y-rﬂ ;@élahvf %@ﬁdolgrb%xwe% ]the

hydr azi de produc ol,ved I cool

-20[ecr] and is FF@E\?@d h&p® (ei‘cga‘?ﬁe e v ) Pm%ﬁv)e gﬁ%l title
subsequent | y t er €OmpRRNG lﬁFWé =( 11@5337[)err] |, 0.348 mmol). The reaction is
stirred for 20 m nutes. D||sopropylethylamne(116 nmol, 2 m) is added

and the reaction th@g_g;edc}arodi’- &o%bhéméﬁiﬁleﬁﬁiwcﬁrb&fytl
ete

reaction is conp e a Wat er |s added to
the oily residue, |eading tgéﬂ} preC|p ta |dlﬂlt9%<\6rgc lon is carried out

bet ween et hyl acetate and water. The organi c phases are dried over sodium
sul phat e and t he Theotimthesis jofothe bydrepprolina-esrension sy padfdlowesi ng
TFA/ wat er 95: 5 arFtot+HyPpoetMectis i idedodrdpadsesintg a escdutish pliase spbdgenkeon

exchange of the R )cmtmnl Q&t&faﬂilﬁﬁétﬂy&aﬂﬂﬁdﬁ&m&'w 0 eg.) and

| yophilisation v i u a 975,
F P D ey ety gff?sg%@ %fse ’“%1 iﬂﬁ%ﬁ%ﬁféhwg%fg% i
{4-(NH err] - qerrsﬁrf’éef’r YAt 1s removed vetuo and
the Fmoc-4- (morpholin ylamnocarbonyloxy)Pro-OMe is purified on
silica gel, (MH' 524). The methyl ester is then cleaved by
treatment with 1N NaOH in dioxane/water and the product
Fmoc-4-~ (morpholinoethylaminocarbonyloxy)Pro-OH is purified on

silica gel, (MH® 510).

Fmoc-Phe-SASRIN is taken through the procedures of Fmoc solid phase
synthesis in a manner analogous to the previous example until the
desired Fmoc- (D)Trp (Boc)-Lys (Boc)~-Tyr (Bzl)~Phe-
{Morpholinoethylaminocarbamate)HyPro-Phe~SASRIN resin is assembled.
The Fmoc is deprotected using piperidine. Cleavage of the psptide
resin is carried out by treating the peptide resin in a glass
column with 2% TFA in CH,Cl,. Neutralisation is carried out with 1M
NaHCO, solution. The solvent is reduced in vacuo and the protected
linear peptide is lyophilised. The protected linear peptide is
cyclised by treatment with DCCI (6.0eqg.) and HOBt (6.0 eg.) over a
period of 5 days. Deprotection is then achieved with 95:5 TFA:R,0
and the cyclic peptide is purified by preparative HPLC and ion
exchanged to the acetate salt form with AG4-X4 ion exchange resin
to give the title compound.

MH'(FAB): 1131

(@)%, = -55.0° (95 % AcOH; c = 0.1)

By repeating the procedures as disclosed above but using the
‘corresponding starting materials, compounds of formula

cyclo [X-Y-DTrp-Lys-Z-Phe]

wherein X, Y and Z are as defined in Table 1 below, may be
obtained.



TFyr(Bzl)-Phe] Fnoc-HyPro-Owe is added dropw se into a solution of

tri Sphosgene (0.6 eq.) in THF. After 1h dinethyl ani nopyridine (1.0 eq.) and
N- BOC- di am noet hane (6.0 eq.) are added and the reaction is stirred at RT.
After TLC studies, solvent is renoved in vacuo and the

Frnoc- 4- ( N- BOC- am noet hyl am nocar bonyl oxy) Pro-Ove is extracted froma two
phase system ofWePH§SZ&etate / 0.1 M HO to give crude produckct/bismessd =
554). The crude nethyl ester isolated above is then cleaved to the free
acid by treatnent with 1IN NaOH i n di oxane/ er and the product

Frnoc- 4- (am noet hyl am nocar bonyl oxy) - Pro- I's purified on silica gel,
(MNa)[err] = 562). Fnoc-Phe-SASRIN err] Re#aBié 4. Og, 0.65 nmmol) is carried
t hrough the procedures of Fnoc solid phase synthesis until the desired
Frnoc- (D) Tr p( BOC) - Lys( Boc) - Tyr ( Bzl ) - Phe-Pro(y-t - N BOC- di am no-

et hanecar banoyl )-"PrTe-—%Rr'N;xp?piu e TresrmrTs—assenbtet—Fhe—Foe—s

deprot ect ed usi f¥f-pi peridi ne¥ O eavage of t&e pepti & resi Physicoachemidabut
by treating the peptide resin in a glass colum wth 2% TFA i n Data

CH err]C[err]. Neutralisation is carried out with 1M Nchqerr]m'goI ution.
The solvent is evaporated in vacuo and the protected It near peptirde 15

| yophilised (M &rr] = 1370-H8Pro The pr oNt@®zdcGly Maar(Bpkpt i BeS.i s cydzésed by
treatment with ] (6.0 eq.p..and HOBt (6.0_.eq.) Qv period of 5 _days.
Vo 6701575 | T sro emel ) WribzDotriios 02888 11
Deprotection is 6hea-aHgHSNHVEd-b-PPxdd TFAdd er rhy@(and tBss.cycl iggpspepti de
is purified by preparative HPLC and ion exchanged to the acetate salt form
with AGA- X4 ion &xchange restth to give the T¥% | e BEHBsUNd FABAB- V77| =

1061.7). EXAVPLEg3: cycl o[ {fg (1mor phol i no-efhy! - aNAgAr Pogyd 0XY) 1490 4

9  4-(NH,-C,;H,-NH-CO-O-) Pro His  Tyr(Bzl) E.S. 1065.4

10 id. : Phe Tyr{Bzl) FAB 1075

11 id. Tyr  Tyr(Bzl) E.S. 1091.7
12 4-(NH,-C,H,-NH-CO-0-)Pro Phe  Ser(pClBzlj E.S. 1019.6
13 id. Ala  Thr(Bzl) E.S. 924.2
14 id. . Phe  Tyr(Bzl) FAB 1047

15 id. Trp  Tyx(Bzl) FAB 1100

16 - id. Phe Thr(Bzl) E.S. 999.6
17 id. Phe Glu(Bzl) E.S. 1027.7
18 4-(N[CH;],-C,H,-NH-CO-0O-)Pro Phe Tyr(Bzl) FAB 1089

19  4-(NH-C,H,~NH-CO-0-)Pro Phe Tyr(Bzl) E.S. 1103.6

COCH, |

. 20 NH,-C,H,-CO-O-NCH,Ser Tyr Tyr(Bzl) E.S. 1065.6
21 MeSer Phe  Tyr(Bzl) FAB 963 1)
22 4-(pyridyl-CH,~NH-CO-O)Pro FPhe Tyr(Bzl) FAB 1123 2)
23 4-(NH,-CyH,,-NH-CO-O-)Pro  FPhe  Tyr(Bzl) FAB 1118 3)
| 24 4-ByPro His Tyr(Bzl) E.S. 965.7

25 id. Tyr Glu(Bzl) FAB 941

26 id. Phe Thr(Bzl) FAB - 913

27 4-NH,-Pro Phe  Tyr(Bzl) FaB 974  4)



:Pr 0) - Phe- DTr p- Lys- Tyr (Bzl ) - Phe] The synthesis of the

hydr oxyprol i ne-extension is as follows: Fnoc-HyPro-Owe is added dropw se
into a solution of trisphosgene (0.6 eq.) in THF. After Ih

*di met hyl am nopyridine (1.0 eq.) and N ethyl am nonorpholine (6.0 eq.) are
added and the reaction is stirred at RT. After TLC studies, solvent is
removed in vaMRYT8¥¥% he Froc- 4- (nor phol i noet hyl ani nocar bonACHEPHBHONE | s
purified on silica gel, (MHerr] 524). The nethyl ester is then cleaved by
treatment with 1IN NaCH in di oxane/water and the product

Frnoc- 4- (nmor phol i noet hyl am nocar bonyl oxy) Pro-OH is purified on silica gel,
(MHerr] 510). Fnoc-Phe-SASRIN is takpibleht oumhact he procedures of Fnoc
solid phase synthesis in a nmanner anal ogous to the previous exanple until

t he desired Fnoc- (D) Trp(Boc)-Lys(Boc)-Tyr(Bzl)-Phe-

( Mor phol i noet hytamrmotarramete) Hy Pro- Phe=SASRI N TEeSTIT TS asSenpted—Te
Froc is deprot egted using piperidine. deavage of thhe pephydtes-ehiinidAa
carried out by treating the peptide resin in a glass colum wRadta2% TFA in
CH err]d[err]. Neutralisation is carried out with 1M NaHCO er ™ sol uti on.
The sol vent i s-—reduced—TmVvacuo—ami—theprotected—trear—peptToe—Ts—

| yophi l'i sed. The prot estag-Lysiear peptide i spre/Chvseskl)y gapcat negy Wi th
DCCI (6.0eq.) and HOBt EG.O eq.) over a period of 5 days. Deprotection is
t hen achi eved @Pt H-$¥HSCERGHoNE1G0-ARF he BYRc| iTox BRAH | de-S-s BIBi-Ti ed by
preparative HPLC and ior{qgexchanged to the acetate salt formwith AX-X4 ion
exchange resin to give the title conpound. MH err](FAB): 1131 [err] =

-55.0[err] (953%0 QQ%:_Q Hf—l@l- - pegpeat ng,n{.gﬁe.r pg,_q_qurf_ss.asldsj_isﬁgl osed
b but [ th tarti [ d f I
oo o R ot pdy e sl BT o™ g T BT Rl Lo @

bel ow, rray be égt éi-ﬁ%_-C,H.-NH-CO-O') Pro (CiS) Phe Ser(le) E.S. 985.1

33 4-(NH,~-C,H,-NH-CO-0)Pro Ser Thr(Bzl) E.S. 939.0
34 4-(NH,-C,H,~NH-CO~0)Pro Thr Thr(Bzl) E.S. 953.1
35 4-NH,-Pro- Phe Ser(Bzl) E.S. 898.0 -
36 4-[N{(CH;),-C;H,~NH-CO-0)Pro Phe Ser(Bzl) E.S. 1013.2
37 4-(NH,~C,H,~NH-CO-0)Pro Tyr  Ser{Bzl)
38 4-NH,~Pro (cis) Phe Ser(Bzl) E.S. 898
39 4-(NH,~-C,H,~NH-CO-0)Pro Ile Thr(Bzl)
40 4-(NH,-C,H,-NH-CO-0)Pro Phe Cys(Bzl)

1) [al®; = -47.0° (95 % AcOH; c = 0.1)

2) [al®; = -54.0° (95 % AcOH; ¢ = 0.1)

3) [al®; = -54.0° {95 % AcOH; c = 0.1)

4) [a)®, = -99° {95 % AcOH; ¢ = 0.1)

id. = idem

‘The peptide of Example 29 may be prepared as follows:

The protected peptide cyclo[ (NH,-C(=NH}-NH-C,H,~-NH~-C0~-0~}] -
Pro-Tyr-DTrp-Lys (Dde) ~-Tyxr (Bzl)-Phe is assembled on the resin using
Fmoc so0lid phase synthesis procedure as described in Example 2.
Instead of N*-Boc-lLys, N°-Dde-Lys is used to preferentially
introduce the guanidinyl function on the basic side chain of the
HyPro residue. After assembling the peptide the terminal Fmoc
group is removed and the peptide cyclised and finally deprotected
as in Example 2. This peptide is dissolved in DMF and diisopropyl
ethyl amine (3 eg) and HOBt (4 eqg) are added followed by
3,5-dimethyl- pyrazolylformamidinium nitrate (4 eq) and the
solution is stirred for 72 h. at RT. The reaction mixture is
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Table 1 Ex. X Y Z

Physi co-chem cal Data MHerr] 4 4- HyPr o Nerr]-Bzl-Ay
TFyr (Bzl) E. S 975.7 5 Pro Phe

Tyr (Bzl) FAB 959 6 4- (NHerr]-(err]Herr]-NHCOO)Pro Hi s
Tyr (Bzl) E. SWO97015791051. 5 7 i d. PCEEP96/02840 -
Tyr (Bzl) FAB 1077 8 id. Arg Tyr (Bzl)
E. S 1070.4 9 4-(NHerr]-Cerr]Herr{;NH+CO O )Pro Hi s
Tyr(Bzl) E S 1065. 4 10 i d. Phe

Tyr (Bzl) FAB evaporat@d /in {rdcuo and then subj:écted to treatment withranhydrous
Tyr (Bzl) azindé OBk anﬁu{f&\ﬂj{oe{n{ﬂ -tel pémdvid ehé IpabHnGepQon Riye .

$Ere( Bz| )Ser ( pCI Bﬁ: cru eg"z‘zflf R?t de (Example 2931 is tgaen purified byPﬁPLc '?.‘l’x

Tyr (Bzl) FAB acetonitypley and aqueous triethylammonium phosphate syﬁ:ﬂm

Tyr (Bzl) FAB 1100 16 i d. Phe

Thr(Bzl) E S gxamere 4999. 4o [4- (NH,-C,H,~NHLEb-0-) Pro-Ala-Drrp-Lys2he
Qu(Bzl) ES. 857 P! 31} Phe] ) T

4- (N[CH[err]][err] C[ferr]H eilr] MBO&%; Phe Tyr (Bzl) FAB

1089 19 4- (NH ¥ PER:RH CO- O ) Pro Phe Tyr(Bzl) E.S.
1103.6 COCH err] 20 NH err]-Clerr]H err]-CO O NCH err] Ser Tyr®

Tyr (Bzl) E. S. exampre 3965. 6eylio[ {4- (NH,-CH,~RE-80-0-) Pro} - (p-NH,) -PRee

Tyr(Bzl) FAB 963 ° 1) %zp-‘i.yﬁpﬁh}(d)‘hzﬁ[-@héi H err]-NHCO O Pro
Phe Tyr (Bzl) (éBs y: ?:Cgl _

4-(NH err]-der rMTrH[ err]- NH-1 )Pro Phe Tyr (Bzl) FAB 1118
3) 24 4- HyPr o : Hi s Tyr (Bzl) E. S 965. 7 25
id. EXAMPLE 43: QYGLBA-HyPro=RBe-DTrp-Lys-gyt (Bz1)-pNal) .

MH* (E.S.): 1025.5

EXAMPLE 44: cyclo[4-HyPro-Phe-DTrp-Lys~Tyr (Bzl) -Tyr]
MH*(E.S.): 991 6

EXAMPLE 45: cyclo [MePhe-His-DTrp-Lys-Tyrx (Bzl) -Dab]
MH* (FAB): 1005

EXAMPLE 463

a) cyclo[4-(NH,-C,H,~NH-CO-0~) Pro-Phe-DTrp-Lys (e ~Boc) -
Tyr(Bzl)-Phe]

60 mg cyclo[4-NH,-C,H,~NH-C0-0) Pro-Phe-DTrp-Lys-Tyr (Bzl)-Phel,
12 mg NaHCO, and 12 mg (BOC),0 are dissolved in 10 ml DMF/water
7/3 and kept at room temperature with stirring overnight.
After evaporation of the solvent the title product is isolated
by silica gel chromatography using methylene chloride/metha-



26 i d. Phe  Thr(Bzl) FAB 913 27

4- NH2- Pro Phe Tyr (Bzl) FAB 974 4) WO 97/ 01579
PCT/ EP96/ 02840 13 Table 1 (cont.) EX. X Y

Z Physi co-chem cal Data 28 N err]-M-Lys Phe
Tyr(Bzl) FAB 967 29 4-(NHerr]-GNHCerr]Herr]-NHCOOPro Tyr
Tyr(Bzl) E. S.wOBIAB?Y NH 30 4- (NH err]-Cerr]H err]-NH CO BCT/EPR6p2840 -
Tyr Thr(Bzl) E. S. 1015.5 31 4-(NH err]-Clerr]Herr]-NHCO O Pro

Phe Ser(Bzl) E. S 985.1 32 4-(NH2-(ern]Herr]-NHCOOPro (cis) Phe
Ser(Bzl) E.S. 985.1 33 4-(NHerr]-(errTHerr]-NHCOOPro Ser
Thr(Bzl) E. S 233 /8cetdc dcildiemrd:-4Y asrhdiiieer phasd.CO- O Pro Thr
Thr(Bzl) E. S 953.1 35 4- NH2- Pro- Phe Ser(Bzl)

E. S 898. 0 36 4- CH err er N Pr Phe
Ser(Bzl) E. S. PX ﬁ ‘13‘7‘ Q%ﬁﬁ%“e%ﬁ' éﬁ[i{r)? %Pé’#”’r‘ ?.Em%%‘“ﬁ?a Tyr
Ser(Bzl) 38 4- NH['IUF-'K?ZJPr'Bhebl s) Phe Ser(Bzl) E.S. 898
39 4- (NHerr]- C[err]H[err] NH-CO O Pro Ile Thr(Bzl) 40 4-

( 2‘?[ 8{‘;1 r ]C[ err]H e.errol drEEPde are disBBBved M&( %ﬂl) Dilp ]anheidiusfed }:o

- . 0

AcOH. ¢ = 0.1) 3) ier{rf(&H ?"Qfl SeBREly el %ﬁu °(5’°i g ‘?’r] -
-99[err] 585 ert. 'b“BY itrite = d%rﬁ°%HE“Hb le 29

may be prepared as:mbmgbtmdpﬂotaécmepépti @ @%I@nfamﬂpéi MC (=NH)
-NH-Clerr]H err] - Minf@ Kase }s daded Ty aftdr @ hyeDibg-solvedz | Js- Plamoved by
assenbl ed on the r&spBrdtSioN%nd the remaining residue is deprotected w:.thout

any further purification.

c) cyclo{4- (DTPA-NH-C,H,~-NH-CO-0-)Pro-Phe~DTrp-Lys-Tyx (Bzl) ~FPhe]

The crude product of step b) is treated with 5 ml TFA/water
95/5 at 0° for 10 minutes. After diluting with 50 ml water the
solution is directly transferred on a RP18-HPLC column and
eluted with a water/acetonitrile/TFA,., gradient. Pure
fractions are pooled and lyophilized. FAB-MS: 1436.6

EXAMPLE 47: Tn Labeled Compound of Example 46c)

1 mg of the compound of Example 46c) is dissolved in 5 ml 0.01 M
acetic acid. The resulting solution is passed through a 0.22 n
Millex®-GV filter (Registered Trade Mark) and dispensed in 0.1 ml
portions and stored at -20°. !InCl, (Amersham, 1 mCi/100 nl) is
prediluted in an equal volume of 0.5 M sodium acetate and labeling
is carried out by mixing the ligand with the InCl, solution and
gentle homogenisation at room temperature.

HEPES buffer, pH 7.4, is then added to make a solution 107% M.

EXAMPLE 48: Cyclo-{4- (DOTA-NH—C,H.—NH—éO—O) Pro-Phe-DTrp-Lys-
Ser (Bzl)-Phe]
M.S5.: 1371.57

. This compound is labelled with *°Y as follows: 20ul of *¥(1.2 mCi,
0.04 M HC1) to 20 nl of 50 uM of above compound (0.15 M NH,=Ac,
0.3% BSA, pH 4.5). This solution is incubated at 100° for 15
minutes. An aliquot is removed and diluted with 4mM DTPA (pH 4.5)
before being analyzed by C18 reverse phase HPLC to ascertain the
amount of free unchelated Y in the reaction mixture (as indicated



Enoc solid phase synthesis procedure as described in Exanple 2. Instead of
N err]-Boc-Lys, N err]-Dde-Lys is used to preferentially introduce the
guani di nyl function on the basic side chain of the HyPro residue. After
assenbling the peptide the termnal Fnoc group is renoved and the peptide
cyclised and finally deprotected as in Exanple 2. This peptide is dissolved
in DVF and di i wigpsmmy® et hyl amine (3 eq) and HOBt (4 eq) ar cPCAERIGI02840

foll owed by 3,5-di methyl- pyrazolylformam diniumnitrate (4 eq) and the
solution is stirred for 72 h. at RT. The reﬁétion m xture is WO 97/ 01579
PCT/ EP96/ 02840 14 evaporated in vacuo and tnhéen subjected to treatnment with
anhydrous hydr agjngnd 3% thddVEded B SR Brosdre’ 6EOMETrERIDIe group on Lys.
The crude title peptide (Exanple 29) is then purified by HPLC in
acetonitrile and aqueous triethyl anmoni um phosphate system EXAMPLE 41:
cyclo [4- (NH[eF¥¥§%$%4@}F{err]'NH-CI>C>) Pro- Al a- DTr p- Lys- Tyr (3-Bzl) - Phe]
MHerr] (ES); 984.5 Exanpl cyclo[ (4-

(NHerr]-Clerr]Herr]- NH—CINQEOQ NH[ err]) - Phe-

DTr p- Lys-Tyr (3-Bzl )-Phe] MHerr] ( @%@@W@43:

cycl o[ 4- HyPr o- Phe- DTr p- Lys- Tyr(BzI) errk .S.): }1025.5

EXAVPLE 44 cycl o[ 4- HyPr o- Phe- DTr p- Lys4TyQ Bzl ) - Tyr] NH[err](E.S.): 991.6

EXAMPLE 45: cycl o[ MePhe- Hi s- DTr p- LysH{Ty. (B err FAB) : 1005
i;hez'lfyr zl) YS

EXAMPLE 46: [err]
116 mg of the compound of Example 46a), 12 mg NaCNBH; and
2 equivalents of the respective aldehyde are dissolved in 25 ml
DMF/HOAc,, and kept at 60° until no starting material can be
detected by TLC. After removal of the solvent the remaining
residue is purified by silica gel chromatography (methylene
chloride/methanol /HOACs, 9/1/0.125 ---> 8/2/0.25) in order to
separate mono- and double-alkylated end product.

i) Aldehyde: (D)-glucose
X1 = HOCH,- (CI{OH)‘-C}IQ“ X2 = H
S.-MH* = 1225.4. ’

ii) Aldehyde: (D)-glucose
X; = X, = HOCHQ- (CHOH) “'CH:"'
E.S. = 1389.6

iii) Aldehyde: 2,3-0-isopropylidene-(D)-glyceraldehyde
X, = HOCH,~CHOH~-CH,- X, = H

iv) Aldehyde: 2,3-0O-isopropylidene-(D)-glyceraldehyde
X, = X, = HOCH,-CHOH-CH,-
E.5.-MH" = 1209.4

v) Aldehyde: ' hydroxyacetaldehyde
X; = X2 = HOCH:"CHz’
E.S.-MH’* = 1149.4

The COMPOUNDS OF THE INVENTION in free form or in the form of
pharmaceutically acceptable salts and complexes exhibit valuable
pharmacological properties as indicated in in vitro and in_vivo
tests and are therefore indicated for therapy.



a) cyclo[4-(NH err]-Cerr]H err]-NH CO O) Pro-Phe-DTrp-Lys(e-Boc) -
Tyr(Bzl)-Phe] 60 ny

cyclo[4-NH err]-Clerr] H err]-N+ CO O Pro-Phe- DTr p- Lys-Tyr ( Bzl ) - Phe], 12 ny
NaHCO err] and 12 ng (BOC)[err] O are dissolved in 10 mM DV water 7/3 and
kept at roomtenperature with stirring overnight. After evaporation of the
solvent the ti W@YM¥Auct is isolated by silica gel chronat odCIR9sarsing -
nmet hyl ene chl ori de/ met ha- WO 97/ 01579 _

PCT/ EP96/ 02840 15 nol /acetic acid[err] 8/ 2/1% 25 as- nobi |l e phase. b)

cyclo[4- (DTPA-N+Cerr]H err] - NH CO O ) Pro-"Phe-DIrp-Lys ([err]-Boc)-

Tyr (Bzl)-Phe] 128 mcma%hydmz:bﬂﬁom ab asel neENTior Biha - agNrhaadi st ed

to pH 3 with dr eé 9
4ferr]l tert. Qgﬁ?ﬁgﬁf& Qég 2 g% of rrgSE ?‘q %g %&rrpouu%(fygﬁf ‘ai ned
in a) ~above in gTYﬁ ! &on n% rﬁsfr ] Bexp cleneiand. After 4
hours the sol vefifagastpeigpfed by evaporat i on and the remaining residue is
deprot ected without any further purification.

| cyclOI o[*4- ( E,)TPA' thﬁ-@.”ﬂxéﬁehr%nd\lﬁsﬁ}soah&’r&e??esﬁ/ %%%?Jxrﬁe@ﬁ'a (fislj Tpgr
crude product o ea

10 i nut es. Al das Be {208 Collel Tt hedd otF) Clna 05118t faBbS
transferred on #L’% S cHTIERCAVE | RRsRd qlﬁ’sad by L. Rohrer et al

wat er/ acetoni tr P¥Q§7 TF%Q%—r BFLgr 28 eARS6-4200 199Gt | bSST-Ar enmombesbqaaﬂce

| yophi |l i zed. FhrdvBeen ke36rtoedXBALEPdrlstta f€rdll.l In baNe! BhrmegIOUYSE, OF .
Exanpl e 46¢) 1 gir-abk7t heygaonpound of Exanple 46¢) is dissolved in 5 ni. 0. 01

M acetic acid. The resulting solution is passed through a 0.22 [err]

MIllex[err]-G/ filter (Registered Trade Mark) and dispensed in 0.1 m
The binding assays may be carried out as disclosed hereunder using

membranes prepared from hSST-1, hSST-2, hSST-3, hSST-4 or hSST-S
selective cell lines, e.g. CHO cells stably expressing hsSsT-1,
hSsST-2, hSST-3, hSST-4 or hSST-5.

Brain or pituitary tissue is used in which hSST are visualised
with e.g. in situ hybridisation and/or receptor autoradiography.
Membranes are prepared according to known methods, e.g. as
disclosed by JC. Reubi et al. in J. Clin. Endocrinol. Metab. 1987,
65, 1127-1137. Membranes prepared from hSST selective cell lines,
e.g. CHO cells stably expressing hSST-1 or hSST-2 or hSST-3 or
hSST-4 or hSST-5 are incubated in triplicate in a total volume of
300 ul at 22°C for 30 min with increasing concentrations of
[*¥I-Tyr’] ~octreotide in 10 mmol/l Hepes buffer (pH 7.6) containing
"0.5% BSA. The incubation is terminated by rapid filtration through
Whatman GF/B glass fiber filters, which are then washed four times
each with 5 ml ice cold 10 mmol/l Tris/150 mmol/l NaCl. The
filters are counted in a LKB counter at 78% counting efficiency.
Specific binding is total binding minus non-specific binding in
the presence of 1 mmol/l somatostatin-14. The experiments are
carried out in triplicate. The affinity constant (X,) and number
of binding sites are calculated from Scatchard plots of the data.

The COMPOUNDS OF THE INVENTION, e.g. as indicated above,
respectively, have in the above binding assays towards hSST-1,
hSST-2, hSST-3, hSST-4 and/or hSST-5 an IC;, in the nMolar range,
preferably an ICs, of from 0.1 to 10 nM (ICs;, = concentration for
half-maximal inhibition in a competition binding assay using
[**I-Tyr’}-octreotide the same radioligand as indicated above).



portions and stored at -20. [err]InC[err] (Arersham 1 nC /100 [err]l) is
prediluted in an equal volunme of 0.5 M sodiumacetate and | abeling is
carried out by mxing the ligand with the InC[err] solution and gentle
Rhonogeni sation at roomtenperature. HEPES buffer, pH 7.4, is then added to
make a solution 10[err] M EXAMPLE 48: Cyclo- [4-

( DOTA- NH ([ er r w@ 201879 NH- CO- O)  Pr o- Phe- DTr p- Lys- Ser ( Bzl ) - PhéjCTNEFS6/02840
1371.57 This conpound is labelled with [err]Y as follows: 20[err]l of
[err]Y(1.2 nC, 0.04 MHA) to 20 [err]l of, 50 [err]Mof above conmpound
(0.15 MNH[err] =Ac, 0. 3%BSA pH 4.5). This solution is incubated at

100[ err] for 15pm .
(pH 4.5) beforefbei ng anal yzed by C18 reﬁ@rosé'ﬂ@hase HPLC to ascertal n tlhe
anount of free §nchelated [err]Y ip the reagtion m xtyre (as indicated
WO 97/ 01579 Compound | hSSTR-1 hSSTR-2 hSSTR-3 hESTR-EPY6 hSSTRIB 16
by the (as indi dated by tlhe presente of [[edr] YDTPAI[krr]. EXANPLE 49:
[err] 116 nmg of fit hg, coppqungs ofy Expnplgegg6a)l, 1L ofu aCI\ﬁldLgﬁr][L'\/gruj.:;g

equi val ents of fhe respectlve al depyde are clssolved

~and kept at 60[ no,siart(|ng er ifal bef defaC
After renoval o vent4t e rnmalzg?b] esi(g' S purgl%f'lbgd by Slkh (oF:

gel chromatogra mmw
ar al ¢%onp- dndodoybl L-B6kyl petflnd grod®dd. if)

8/ 2/0.25) in or{erE*- oléep
Al dehyde: (D) DoH-e - SHO e+t

qrr]

Xerr]= HE. S. - 1226, 50 0.80 3.90 3.60
Ex. 32 3.80 0.13 57.00 7.90
Ex. 36 0.60 1.30 2.40 2.20

- -

Furthermore, the COMPOUNDS OF THE INVENTION show GH-release
inhibiting activity as indicated by the inhibition of GH release
in vitro from cultured pituitary cells. Anterior pituitary glands
from adult male rats are cut into small pieces and dispersed using
0.1 % trypsin in 20 mM HEPES buffer. The dispersed cells are
cultured for four days in-MEM (Gibco) supplemented with 5 % fetal
calf serum, 5% horse serum, 1 mM NaHCO,, 2.5 nM dexamethasone,
2.5 mg/ml insulin and 20 U/ml Pen/Strep. On the day of the
experiment the attached cells are washed two times with
Krebs-Ringer medium buffered with 20 mM HEPES and supplemented
with 5 mM glucose and 0.2 % BSA. Subsequently the cells are
incubated for two to four hours with the test compound in the
presence of 3x10° M growth hormone releasing factor. The amount
of growth hormone released into the medium is measured by RIA.
COMPOUNDS OF THE INVENTION inhibit the release of GH
concentration-dependent from 10°% to 10°® M. Compound of Example 2
has an I1C,, of 0.4 nM.

COMPOUNDS OF THE INVENTION also inhibit the release of insulin
and/or glucagon, as indicated in standard tests using male rats.
The test-substance is administered at varyving, logarithmically
staggered doses employing at least 5 rats per dose. 1 hour after
s.c. administration of the test substance blood is taken. The
determination of the blood serum insulin and glucagon levels is
effected by radio-immuno-assay. COMPOUNDS OF THE INVENTION are
active in this test when administered at a dosage in the range of



i) Al dehyde: (D) -glucose Xerr] Xerr] = HOCH err] -
(CHOH)[err]-CH err]- E.S.-MHerr] 1389.6 iii) Al dehyde:
2,3-0Oisopropylidene-(D)-glyceral dehyde X[ err] = HOCH err]-CHOH CH err] -
X[err] = Hiv) A dehyde: 2,3-Oisopropylidene-(D)-glyceraldehyde Xerr] =
X[err] = HOCH err]-CHOH-CH err]- E.S.-MHerr] = 1209.4 v) Al dehyde:

hydr oxyacet al (¥QY#8IS} err] = X[err] = HOCH err]-CH err]- E. SPCHEP5(02840 —
1149. 4 The COMPOUNDS OF THE INVENTION in free formor in the form of
pharmaceutical |y acceptable salts and conplgxes exhibit valuable

phar macol ogi cal properties as indicated in 1n vitro and in vivo tests and
are therefore i adintat.08 donobdiceagy to 10)\RP¥G0.2(9 Compound of Example 9
PCT/ EP96/ 02840 {7, 1.0 AL tiLY! flg/khes QOVROMNDSSE-TEE JNWENT | dhirbingh t 0 at
| east one somatostatin recepfor subtype. 5 sommtostatin receptor subtypes,
SST-1, SST-2, SST-3, SST-4 and SST-5 have been cl oned and characteri zed.
hSST-1, hSST-2 Zhe GPMBIUNDPS;AF THEINVENIZON Axes aseRFELRE M uarkel FeEfhsy v.
Yamada et al. i nré&xtvent Nok digmaidrs Seith agRetiflodsBoXrrg82hg drSeFsoriahedit s
Ziggezggoh?\igggaﬁh C&xgeéé)mdsa;tehioﬁom.gr #i thé . triedtd¥mC of Aldmedilly. as 90,

- — n e Y, s
Panetta et al. %’ﬁll\]‘;%lg I%h%ﬁ% gg%éakﬁeﬁg%fz?%%l%%g%%gggu?h%g%é%?%p %Jsﬁpzjils may -
be carried out S8FtARScFBRREGEhd duRUEoPiar Ry RERLTERREL VS gﬁ%ﬁé"a’a?‘?‘ﬁm%ﬁééﬁl,
hSST-2, hSST- 3, pheywmenon randagphropathy and other metabolic disorders related

to insulin or glucagon release.

The COMPOUNDS OF THE INVENTION also inhibit gastric acid
secretion, exocrine and endocrine pancreatic secretion and the
secretion of various peptides of the gastrointestinal tract, as
indicated in standard tests using e.g. rats with gastric or
pancreatic fistulae, wherein the compounds are active at a dose
from 0.01 to 10 mg/kg.

The COMPOUNDS OF THE INVENTION additionally are thus useful for
the treatment of gastro-intestinal disorders, for example in the
treatment of peptic ulcers, enterocutaneous and pancrea-
ticocutaneous fistula, irritable bowel syndrom and disease,
dumping syndrom, watery diarrhea syndrom, AIDS-related diarrhea,
chemotherapy-induced diarrhea, acute or chronic pancreatitis and
gastrointestinal hormone secreting tumors (e.g. vipomas,
_glucagonomas, insulinomas, carcinoids and the like) as well as
gastrointestinal bleeding.

The COMPOUNDS OF THE INVENTION are also effective in the treatment
of tumors which are somatostatin receptor positive, particularly
tumors bearing hSST-1, hSST-2, hSST-3, hSST-4 and/or hSST-5, as
indicated in proliferation tests with various cancer cell lines
bearing such somatostatin receptors.

The AR42J rat pancreatic tumor cell line is derived from an
azaserine-induced exocrine pancreatic tumor (Jessop and Hay,
1980). The absence of mycoplasma is regularly checked using

» _ bisbenzimide staining and the GenProbe hybridization assay
(san Diego, CA). Cultures are propagated in supplemented with
10 % fetal calf serum {FCS) at 5 % CO,. Cells are grown in the
absence of antibiotics or antifungal agents. Subconfluent
AR42J cells are trypsinized, diluted in DMEM + 2.5 % FCS and
seeded in uncoated 96-well plates. After a 48-hr incubation



selective cell lines, e.g. CHO cells stably expressing hSST-1, hSST-2,
hSST-3, hSST-4 or hSST-5. Brain or pituitary tissue is used in which hSST
are visualised with e.g. in situ hybridisation and/or receptor
aut or adi ogr aphy. Menbranes are prepared according to known nethods, e.g. as
di scl osed by JC. Reubi et al. inJ. din. Endocrinol. Metab. 1987, 65,
1127-1137. MenmtW@AUYSH epared from hSST sel ective cell |ines, PE/EPI6@RE4P
cells stably expressing hSST-1 or hSST-2 or hSST-3 or hSST-4 or hSST-5 are
incubated in triplicate in a total volunme 01300 [err]l at 22[err]C for 30
mn with increasing concentrations of [[err]|-Tyr3]-octreotide in 10 mol /|
Hepes buffer (pHrexi®fl (Ran &) nithg oudskrBSH ceThe imeusdenarshecontredriplatedishy
rapid filtrationadtermigéd Woek sy cbinitingl eelisf ibar coulderr sounmerCandiby tien
washed four timegpeaGhoWrehrbe Lsshf® TRt bets MY thed ldipode THOHd NGl .
The filters are coun%g& In.a LKSE o ntgr a% 8% c untl.n% eff|C|er¥%.
Speci fic bi ndi ng"T®FBERC BPnthsh§eni%iué -éﬁﬁ:i i CPHORE; FRPCPREaTdons
presence of 1 [ 39 ¥ben|canphed.osbademthase Thadibises | CRAFOINRE OF CBHE | ed out
in triplicate. TheENfrIomiiniilsionshanirolkperaxidn mfvbee tadmobicellngatsial es are
cal cul ated from Serieabautlonl f Troh 109 g Hhe codREd\DS EnHE 2 has an
| NVENTI ON, e.g. |°%dbc.§tieg gb%zﬁmg.espect i vely, have in the above bi ndi ng
assays towards hS8T-1, hSST-2; -3, hSST-4 and/or hSST-5 an I([err] in
the nMol ar range, preferably an IJerr] of fromO0.1 to 10 nM(I(err] =
concentration foRumex-eaxowth asudieglib¥iven in a conpetition bi nding assay
using [[err]|- Tyrédmale] hudec nie®t(ndénd Ballsere fradliIFFa gardoa slyond i Bxsined) -
above) . WO 97 ibnify 19-22 g, are kept in groups of 5 animals in macrolon
PCT/ EP96/ 02840 15, J.C{ pEpl. €5t} QAT . "ol Subes adbopiited 1n/o0 R 3
hSSTR- 4 hSSTR- \ , . _
ventilated cabinets (Iffa Credo) that are maintained at 24 't 1°C.
The animals have free access to drinking water and a
pathogen-free rodent diet (Diet A, Kliba, Basel, Switzerland). To
initiate tumors from cultured cells, AR42J cells are trypsinized
and 5-10x10° tumor cells (in 0.2 ml) are injected subcutaneously
(s.c.) into both flanks of nude mice. Treatment commences
2-4 days following inoculation of the tumor cells, the compound
to be tested being preferably administered as a continuous
infusion, e.g. at a rate of 10 to 50 pg/kg/hr. The size of the .
tumors is. determined with a caliper. To calculate the tumor
volume the equation *volume (ellipsoid) = length x depth x height
x 0.52" is used. For statistical calculations Student's t-test is -
applied. In this assay compound of Example 2 inhibits tumor
growth at day 11 by 51 % vs saline control.

The COMPOUNDS OF THE INVENTION are thus useful for the treatment
of malignant cell proliferative diseases, e.g. cancer tumors,
particularly tumors bearing the somatostatin receptor types
targeted by the COMPOUNDS, e.g. as disclosed hereunder for the
chelated COMPOUNDS.

The COMPOUNDS OF THE INVENTION also have an inhibiting effect on
angiogenesis, as indicated in standard tests, e.g. in nude mice
as disclosed below.

Mice are anesthetized by 400 mg/kg chloral hydrate {Sigma) i.p.
Tumor cells (0.1 to 10 x 10° in 0.1 ml) (SiHa cells and

" MDA-MB-231 cells prepared as disclosed in Angiogenesis, Ed. by
R. Steiner, P.B. Weisz and R. Langer, 1992, Switzerland) are
inoculated intracutaneously. Usually two midventral sites/mouse



Ex. 1 63. 00 0.94 1.90 320.00 0.35 Ex. 2

4. 60 2.30 0.93 490. 00 0.46 Ex. 14 7.40
1.20 0. 86 > 100 0.13 Ex. 31 0.50 0. 80
3.90 3. 60 2.90 Ex. 32 3. 80 0.13 57.00
7.90 2.00 Ex. 36 0. 60 1.30 2.40 2.20

4.50 Further nOW@97015® COVPOUNDS OF THE | NVENTI ON show GH-r el RGE/EPH/HIHDi t | ng
activity as indicated by the inhibition of GHrelease in vitro from
cultured pituitary cells. Anterior pituitahv1 glands fromadult nmale rats
are cut into small pieces and dispersed usfng 0.1 %trypsin in 20 mMV HEPES
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admi ni stered at3 @ag9Siageri tohbfol aARGRaXy are vehicle-treated. In this assay,
COMPOUNDS OF THE INVENTION inhibit blood vessel formation when
administered at a dose of e.g. 0.01 to 1000 ng/kg s.c.

qgn

The COMPOUNDS OF THE INVENTION additionally are thus useful for
the prevention or treatment of angiogenesis, inflammatory -
disorders and retinopathy. :

The COMPOUNDS OF THE INVENTION also have an inhibiting effect on
the proliferation and migration of smooth muscle cells as
indicated in following tests.

¢l ic A1l £+ Rediecti
COMPOUNDS OF THE INVENTION inhibit chronic rejection of a rat
kidney allograft. The kidney of a male DA (RT1*) rat is
orthotopically transplanted into a male Lewis (RT1') recipient.
In total 24 animals are transplanted. All animals are treated
with cyclosporine A at 7.5 mg/kg/day per os for 14 days starting
on the day of transplantation, to prevent acute cellular
rejection. Contralateral nephrectomy is not performed. Each
experimental group treated with a distinct dose of a COMPOUND OF
THE INVENTION or placebo comprises six animals.

Starting at day 53-64 after transplantation, the recipient
animals are treated for another 69-72 days by infusion with a
COMPOUND OF THE INVENTION or receive placebo. At 14 days after
transplantation organ perfusion is measured by MRI. This is
repeated at.days 53-64 after transplantation and at the end of
the experiment. The animals are then autopsied. Administration of
a COMPOUND THE INVENTION e.g compound of Example 31, at a dose



WO 97/ 01579 PCT/ EP96/ 02940 19
from0.02 to 1000, e.g. to 10, [err]g/kg s.c.. Conmpound of Exanple 9 has an
ECerr] of 1.8 pg/kg s.c. with respect to insulin secretion. The COVPOUNDS
OF THE | NVENTI ON are accordingly useful for the treatnment of disorders with
an aetiology conprising or associated with excess G+ secretion, e.g. in the
treat nent of a@?%?ﬂﬂ}ém as well as in the treatnent of di abetRCI/ERISNISHAS,
especially conpli- cations thereof, e.g.angiophathy, proliferative
retinopat hy, dawn phenonenon and nephropat h¥ and ot her netabolic disorders
related to insulin or glucagon rel ease. The TOVMPOUNDS OF THE I NVENTI ON al so
i nhibit gastric cFCldesaor gf/kgih BX QAL MALARILRPISIIIGRRED ML W iedas @Y et 1 0N
and the secrel| QppbyoRbbos pRERISIIRS Rlanbbf &35! SOIBRCE Liedals HadChrecS

i ndicated in standard tes using e.g. rats wth gastric or pancreatic
fistul ae, wherei T rHEREIRPbunds are active at a dose from0.01 to 10 ny/kg.
The COVPOUNDS OF THE | NVENTI ON additionally are thus useful for the
treatment of gagnubepldsegti nal di sorders, for exanple in the treatnent of

pept Ul cor s, S uoRaRUPIGRS RRSCLE s REEURICDU Sl iprer
irritabl e bowel , Jo) | \

syndrom Al DS-ré'F‘éPg%%%}Bgrr oga,ga%%g%d%emga%g{sl ﬁ%@&%i%”r ?ﬁéa,’ acute or
chroni ¢ pancr eatSEFRELATY s pRFTied i ih @5l sdtP8)i-ngrdsFors (e. g.
vi pomas, gl ucagdsefiaerans Anapathasda, o FOIADYY 2F aeatheher |disk dhtresiuned |inte
gastroi nt esti nalthel befti pommohheaxcE/BGAaYyGrial ithe | dHi¢eMd X Nan6 €1 bEQ

effective in thepeiSaddRaistehsidtr $o Wi ﬁ@)i}fﬁhe;%g%&%ggg ! oﬁﬁ tT?L and/ or
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latter two times whilst twisting gently to obtain a uniform
de-endothelialization. The cathether is then removed, a ligature
placed around the external carotid to prevent bleeding and the
animals allowed to recover.
2 groups of 12 RoRo rats (400 g, approximately 24 weeks old) are
used for the study: " one control group and one gréup receiving a
COMPOUND OF THE INVENTION. The rats are fully randomized during
all handling, experimental procedures and analysis.
The compound to be tested is administered by continuous infusion
using minipumps at a rate of 10-50ug/kg/h starting 3 days before
balloon injury (day -3) until the end of the study, 14 days after
balloon injury (day +14). Rats are kept in individual cages and
allowed food and water ad libidum.

The rats are then anaesthetized with Isofluorane, a perfusion
catheter inserted through the left ventricle and secured in the
aortic arch, and an aspiration cammula inserted into the right
ventricle. Animals are perfused under a perfusion pressure of
150 mmHg, firstly for 1 min. with 0.1 M phosphate buffered saline
solution (PBS, pH 7.4) and then for 15 min. with 2.5 &
glutaraidehyde in phosphate buffer (pH 7.4). Carotid arteries are
then excised, separated from surrounding tissue and immersed in
0.1 M cacodylate buffer (pH 7.4) containing 7 % saccharose and
incubated overnight at 4° C. The following day the carotids are
immersed and shaken for 1h at room temperature in 0.05 % KMnO, in
0.1 M cacodylate. The tissues are then dehydrated in a graded
ethanol series; 2 x 10 min in 75 %, 2 x 10 min in 85 &,

3 x 10 min in 95 % and 3 x 10 min in 100 % ethanol. The
dehydrated carotids are then embedded in Technovit 7100 according
to the manufacturers recommendation. The embedding medium is
left to polymerize overnight in an exsiccator under argon.



beari ng such somatostatin receptors. The AR42J rat pancreatic tunor cell
line is derived froman azaserine-induced exocrine pancreatic tunor (Jessop
and Hay, 1980). The absence of mycoplasma is regularly checked using

bi sbenzi m de staining and the GenProbe hybridization assay (San Di ego, CA).
Cultures are propagated in DVEM suppl enented with 10 %fetal calf serum
(FCS) at 5 % CWPSWIST? Cel s are grown in the absence of antiBf

antifungal agents. Subconfluent AR42J cells are trypsinized, diluted in
DMEM + 2.5 % FCS and seeded in uncoated 96-,4el | plates. After a 48-hr

I ncubati on WO 97/ 01579 '

PCT/ EP96/ 02840 gdttpons AduhDeick) ard eat NEdshethomidele Secbion s€peraht € control
plate is deternifiedi@knby 1GRHNhdtAd BRlfeSchM FobtltY Mibr&Utal &iq 3Rdidng t he
SRB col ori ITE'[I‘IE agsa. . Tpg éel I S_aLe th??’ egg.’osgd 10 the can oucngogo be
tested for 2 to% aﬁ%n O O8RS 28R endPaET G ESER P PhER™ S8R & rﬂier
these conditi or@FeCEODNSRAYS IR ShR\VEXPRSOREFHINBL tanafe0h e #¥%H@r i on of
the tunor cell snetinfimo@edntheaiunen wbrihopetiiiadiy]| evaluabed by] médnsCofipmund

of Exdnple 2 hagae W19eis sstn /McED? ToSEhtd)Voadad@). growth studies in
vivo Femal e nude mce (nu/nu Bal bc-A from | FFA Credo, Lyon, France)

wei ghi ng 19-22 re kept in g ' ' crQl.on _cages (type
111, 16x22x11 cﬂi .t?ﬁeaseggestq‘sr {é&ﬁ%@c‘!’g‘% &n%%@gﬁ%ﬁfgt@’?&fﬁ?b edo)
that are nai nt ap¥rddferation when adnpipipteredrhy opmcipneus)iprsirpat@cdailv o
drinki ng wat er s af pixtohofeh-tbr Bk mgdkienorefetablpi @{05Ato 1§ mgékg Basel ,
Switzerland). To initiate tunors fromcultured cells, AR42J cells are
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subcut aneous| y preventing or combating graft vessel diseases, e.g. allo- or
xenotransplant vasculopathies,e.g. graft vessel atherosclerosis,
e.g. in a transplant of organ, e.g. heart, lung, combined
heart-lung, liver, kidney or pancreatic transplants, or for
preventing or treating restenosis and/or vascular occlusion
following vascular injury, e.g. angioplasty. '

For all the above indications the required dosage will of course
vary depending upon, for example, the COMPOUND OF THE INVENTION
employed, the host, the mode of administration and the severity
of the condition to be treated. In general however satisfactory
results are obtained on administration on the order of from 1 ng
to 0.5 mg/kg/day of COMPOUND. An indicated daily dosage for
patients is in the range from about 2 ng to about 20 mg,
preferably about 0.01 to about 20 mg, e.g. about 10 to about 5000
g s.c. of the compound conveniently administered in divided
doses up to 3 times a day in unit dosage form containing for
example from about 0.5 nug to about 10 mg, e.g. from about 2 ng to
10 mg, of the COMPOUND or in sustained release form.

The COMPOUNDS OF THE INVENTION may be administered in free form
or in pharmaceutically acceptable salt form or complexes. Such
salts and complexes may be prepared in conventional manner and
exhibit the same order of activity as the free compounds. The
present invention also provides a pharmaceutical composition
comprising a COMPOUND OF THE INVENTION, e.g. a compound of
formula II, in free base form or in pharmaceutically acceptable
salt form or complex form in association with a pharmaceutically
acceptable diluent or carrier. Such compositions may be
formulated in conventional manner. The COMPOUNDS OF THE INVENTION
or a pharmaceutically acceptable salt or complex thereof may be



(s.c.) into both flanks of nude mce. Treatnent comrences 2-4 days

fol.l ow ng i noculation of the tunor cells, the conpound to be tested being
preferably adm nistered as a continuous infusion, e.g. at a rate of 10 to
50 [err]g/kg/hr. The size of the tunors is determned with a caliper. To
cal cul ate the tunor volunme the equation-volume (ellipsoid) = length X depth
x height x 0.5%09m1smwed. For statistical calcul ations StuderRGI/ERISREAMO |
applied. In this assay conpound of Exanple 2 inhibits tunor growth at day
11 by 51 %vs saline control. The COVPOUNDS,OF THE I NVENTI ON are thus
useful for the treatnent of malignant cell proliferative di seases, e.g.
cancer tunors, Ramiaidteéed byt HAPcOnbaariongl (doate o nivroskaple pmepemllwpes

targeted by the égggp gén o ﬂn &iaﬂié@o@ﬁ@ﬁﬂ%%ﬁ%ﬁénil%st hex ehea at ed
COVMPOUNDS. The NVENTI ON al so have an inhibiting effect on

angi ogenesi s, af?Ffti 5a?eﬁ“1"|‘pﬁs§ °§Pfdarzd"tests e.g. in nude nice as

di scl osed below. M ce are anesthetized by 400 ng/ kg chl oral hydrate (Sigm)
i .p. Tunor cel | 9n( Bcdordandd) withOfler £¢ragoifg Ithel preésintainvent som fur M VB- 231
cells prepared %;ogi&g .0sed in Angiogenesis, Ed. by R Steiner, P.B. Wisz
and R Langer, 92, Switzerl and) are | nocul ated intracut aneous| y. Usually
two mdventral sites/nouse

PCT/ EP96/ 02840 21 ar%DMPRP’é%tC’@dTW\F@Hm&‘Fé’Nl 8t BaCRARR % FSH R T hai K
ventral skin vessehsplpomabentichblih aCRERtobPAe SIS [BBAEX itheFRRf £eB S0l
groups receive 0. lagla @harmdeenkiqean bl ue in PBS. 10 days foll ow ng

I njection, anesthetized mce are sacrificed by COerr] inhalation. The skin

I's mounted onto ba} gl :%‘estrh!oﬁ gf %g'e‘edhqzigy] or treating disorders as indicated
above in a subject in need of such treatment, which method

comprises administering to said subject an effective amount of
a COMPOUND OF THE INVENTION, e.g. a compound of formula II or
a pharmaceutically acceptable salt or complex thereof; or

¢) a COMPOUND OF THE INVENTION or a pharmaceutically acceptable
salt or complex thereof for use in the preparation of a
pharmaceutical composition for use in any method as defined
under b above. o :

The chelated COMPOUNDS  OF THE INVENTION or a pharmaceutically
acceptable salt thereof are useful either as an imaging agent,
e.g. visualisation of somatostatin receptor positive tissues and
cells e.g. somatostatin receptor positive tumors and metastases,
inflammatory or autoimmune disorders exhibiting somatostatin
receptors, tuberculosis or organ rejection after transplantation,
when complexed with a y- or positron-emitting nuclide, e.g. *In,
117 or %y, or as a radiopharmaceutical for the treatment in vivo
of somatostatin receptor positive tumors and metastases,
rheumatoid arthritis and severe inflammation conditions when
complexed with an «- or Pp-emitting nuclide, or a nuclide with
Auger-e -cascades, e.g. °Y, ®Tb #At, #3Bi or *T1 as indicated
by standard tests.

In particular, it is observed that the chelated COMPOUNDS OF THE
INVENTION e.g. *In, %Y, °°Y, !%3gm, %Re or *%Tb chelated
COMPOUNDS OF THE INVENTION bind with a good affinity to
somatostatin receptors with pKi values of from about 8 to 10.
Compound of Example 47 has an IC; value of 1.2 nM towards hsSsST-2,
0.65 nM towards hsST-3 and 0.30 nM towards hSST-5.



dianeter) for evaluation by an inverted m croscope (Zeiss IM at 12.5- and
25-fold magnification. As a neasure of angi ogenesis, vessels are

phot ographed and those are counted that are directly connected with the
tunmor. In control aninmals those vessels are counted that are connected to a
defined area around the injection site. This area corresponds to the nean
area of the deW@9701§f&ors. The latter is determi ned by use ofPCI/EFSGNZBAO
according to the equation 3.14 x r[err]. The conpounds to be tested are
adm ni stered s.c. either on the day of tungy i noculation or 3 days later.
Control animals are vehicle-treated. In this assay, COVPOUNDS CF THE

I NVENTI ON i nhi birhe @ik tve 8§ ethefl ehehitiedNCOMPOUNES! OFNTEE CINVENTIONaardhD sheinf

e.g. 0.01 to 10QPmdi1ked FokIssmatostREinCAELINES dn ko HRIVERINDY in vivo

additionally are_thus useful.for t [ ' ratr nme, .

angi ogenesis, i (rgi %lriwlxﬁhtacﬁwggluigort aegtgm%ﬁgg%%ﬁgetg’toﬁ?' e%hé %ﬁ!ﬁﬁgd & THE
| NVENTI ON al so RBWAS2af23{Phi thomgexammde; th, COmReURroPf (EXAmple 47 9iYeRi r at i on
of smooth nuscl eigndlficants timel eacumulatien|4 bewrsy after sinjenvion tntq mbeg af t
Rej ects on COVPOoMNRateFbedding NV/ledbbfithe phhdreatid rimmbe bepréng iSsST-»f a rat

ki dney al | ograf t-gcft@rki dney of a male DA (RTlI[err]) rat is orthotopically
transplanted into a nale Lewis (RT1l[err]) recipient. In total 24 aninmals
are transplanted. Al aninals are treated wiith cycl osporine A at 7.5

ng/ kg/ day per odf¥eF administration pf f) chslaged ﬂ%w%yfmt anep| SYENTT®hint o
prevent acute cebrpilexed rfgrecte.an. aCditn: i htoar YiThn chekatedorrooyndiat a
perfornmed. Eachagexqrr bfeftoal 1 gic0BPRgNRALASE1VRE idhdDd ST itacs mirise of a
COVPOUND: OF THE (L AMENT] {3N ObrdEe2aB0P (£.QMR8 25861 Sine 2lidPkite Pedkilds"g at day

53-64 after transpl antation,.the recipien ni el [ Leat r ,anot her
69- 72 days by iﬁrﬁ%ﬁgﬁ% oﬂeﬁh%d@l’-"&ll@ecﬁégf’aé %%h%‘%ﬁt%rggr%gééé;%acebo.
At 14 days af t eta¥95@IPF®nt ati on organ perfusion is measured by MRI. This
is

The chelated COMPOUNDS OF THE INVENTION when radiolabelled with
an a- or P-emitting radionuclide or a nuclide with Auger-e-
-cascades have an antiproliferative and/or cytotoxic effect on
tumor cells bearing somatostatin receptors, e.g. as indicated in
nude mice tests.

Nude mice are inoculated with AR42J rat pancreatic tumor cells or
NCI-H69  human small cell lung cancer as disclosed above. When
tumors have reached a volume of 1 to 2 cm® animals are randomized
into control and treatment groups. Control animals, receive
either an unlabelled COMPOUND or a chelated COMPOUND in complexed
form by i.p. or i.v. injections at doses corresponding to the-
highest Gose of the treatment groups. Doses up to 40mCi/kg are
given per mouse. The size of the tumors is determined with a
caliper as disclosed above. For statistical calculations
Student's t-test is applied. In this test, transient tumor
shrinkage to 50% of initial is cobserved after one week and tumor
growth is delayed for two weeks upon a single application of the
compound of Example 48. In contrast the control groups showed
continuous tumor growth with a volume doubling time of about
seven days. '

- Accordingly, in a series of specific or alternative exbodiments,
the present invention also provides:

1. Use of a chelated COMPOUND OF THE INVENTION, e.g. a chelated
compound of formula II, in complexed form for in wivo
detection of somatostatin receptor positive cells and tissues



r.epeated at days 53-64 after transplantation and at the end of the
experinment. The aninmals are then autopsied. Adm nistration of a COVOUND
THE | NVENTI ON e. g conmpound of Exanple 31, at a dose WO 97/ 01579 :
PCT/ EP96/ 02840 22 of 1 to 10 [err]g/kg/h in this rat kidney allograft nodel
yi €l ds an inproved organ perfusion. A sharp drop of IG-1 levels has al so
been neasured. WOHWMHOasty Studi es on angi opl asty are done i rPOT/RPRAEH of
Bal | oon catheter injury: Balloon catheterization is perfornmed on day O,
essentially as described by Powell et al. (J]989). Under Isofl uorane
anaest-hesia, a Fogarty 2F catheter is introduced into the |eft conmon
carotid artery vi aii lae sebjeetnand cacatdithgatise iloéaliisadidmlioft els iresepurs] 10

[err]l Herr]O. Thgdenbd Fyedafiflchepdtd. s W thdrawn along the length of the
common carotid threetines, the latter two tines whilst twisting gently to

~obtain a uniformde-endothelialization. The cathether is then renoved, a
ligature placed arBemaadiniabsllad) SPMRINGS| QF THE pRWFNRION, FeE HS@g2BRP t he
ani mal s al | owed t oimspydaycrgenf rpyobp sadfinl StReRointatpelitidiegllvappr oxi mat el y

24 weeks ol d) are Aoy §hersenoys1ONe. €00k Gile §boH D AREjQRabYLOUD
recei ving a COVPOURD (G Jep%r'y}@g&%siﬁfefépﬁgﬁﬁ Uit gt g6 during
all handling, experinenta rocédures and a ysi s. lhe Gonpo 0. be
tested i s adm ni st'@l?eeﬁagvlf'gﬂfjrmow Lot Ef%’rajryﬁ? RG* AP F%%rtgy befozee of
10-50[ err] g/ kg/ h sadmipigtratiom ko Bef'hi®chal | oon injury (day -3) until the
end of the study, 14 days after balloon injury (day +14). Rats are kept in
i ndividual cages apC-nalheuse doinuipDadsE MRt BFVERPION BiafUddvantagecusly be
administered in a dose comprising 0.2 to 20 mCi of a stably
complexed nuclide, preferably 1 to 10 mCi.

In animals an indicated dosage range may be of from 0.01 to

1 pg/kg of a chelated COMPOUND OF THE INVENTION complexed with
0.02 to 0.5 mCi y-emitting radionuclide. In larger mammals,
for example humans, an indicated dosage range may be of from 1
to 20 pg chelated COMPOUND complexed e.g. with 1 to 10 mCi
10 or My,

2. Use of a chelated COMPOUND OF THE INVENTION e.g. a chelated
compound of formula II, in complexed form for in vivo
treatment of somatostatin receptor positive tumors and
metastases.

Dosages employed in practising the radiotherapeutic use of the
present invention will of course vary depending e.g. on the
particular condition to be treated, for example the known
radiotoxicity to normal organs expressing SST-2 receptors,

the volume of the tumor and the therapy desired. In general,
the dose is calculated on the basis of pharmacokinetik and
radioactivity distribution to healthy organs and on observed
target uptake. A B-emitting complex of a chelated COMPOUND may
be administered repeatedly e.g. over a period of 1 to

3 months.

In animals an indicated dosage range may be of from 20 to
100 pg/kg chelated COMPOUND complexed with 15 to 70 mCi Y or
167h

The chelated COMPOUNDS OF THE INVENTION in complexed form may
be administered by any conventional route, in particular



The rats are then anaesthetized with Isofluorane, a perfusion catheter
inserted through the left ventricle and secured in the aortic arch, and an
aspiration cannula inserted into the right ventricle. Animals are perfused
dnder a perfusion pressure of 150 nmHg, firstly for 1 min. with 0.1 M
phosphate buffered saline solution (PBS, pH 7.4) and then for 15 min. with
2.5 % gl ut ar al WOB®STPn phosphate buffer (pH 7.4). Carotid aPCEEPRG02840c

t hen exci sed, separated from surrounding tissue and imersed in 0.1 M
cacodyl ate buffer (pH 7.4) containing 7 % sgccharose and incubated
overnight at 4[err] C. The follow ng day the carotids are i mersed and
shaken for 1h at rimraperitenedllycor rinBrafertuklnCecgr |in thé. fbrin eficodyl at e.

;ge(yt [ ;sueioar_e tfﬁ}eg@%}ﬂ@g%ﬁﬁib& rUk ;@&,{anqh@%yeﬂs@bg 10 (r)n nin
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et hanal . The dehyaaibggre’as%earfgtaldé’g"g%%of‘ﬁl %ﬂ%@ﬁ%&gnf nel“%éc ncj)'\k}fn; %Oé%
according to the rfhtratl Fier Pepepdinger dticofiitered Ehf &YBPTYg Ehevimah Pe

to pol yneri ze overadmjhistaerednasexiose asopossibite tar gbe. tumor\A3te7/ @678y

PCT/ EP96/ 02840 23 npaaki ®na daghsteb] ck are cut fromthe mddle section of
each carotid with a hard netal knife on a rotary m crotone and stained for

2 mn with G enge-staln. ' ( ch caroti re thus
prepared and th h?:r%’?i*?e@?&ﬁ%ﬁvgfogakgﬁwogfé? %°é'5’?ﬁf%1§°’é’ﬁﬂhléel unen
nor phonet ri cal | §uikphle f U 1B99iRgars Fraking HEpXrs, Aurl SssPEyutary( MCI D, |
Toront 0, Canadayastineo-ehteropsscreatitic c@PROINDS cBRtTHE nexNEIT sPhtemhi bi t
gyp: nt ijmal p][ 0:c ioi-ﬁs&t,ipfbsnéem,ad%fﬁa&tef&dubuwgﬂhbwusm&m; :EID_IF!#%& a
ai ose o . . r t . e
COVPOUNDS oF THE&fﬁgiﬁ%‘%ﬂgaQ?mtﬁﬁg;; @P@%’?u%g% 4.8 %?n &“EGPP >
neuroblastomas, pheochromocytomas, medullary thyroid carcinomas,
myelomas, lymphomas, Hodgking and non-Hodgkins disease, bone
tumours and metastases thereof, and rheumatoid arthritis.

| ef t

According to a further aspect of the invention, there is provided
a pharmaceutical composition comprising a chelated COMPOUND OF
THE INVENTION in free or complexed form together with one or more
pharmaceutically acceptable carriers or diluents therefor. Such
compositions may be manufactured in conventional mamner and may
be presented , e.g. for imaging, in the form of a kit comprising
two separate dosages, one being the radionuclide and the other
the un complexed chelate, with instructions for mixing them. For
radiotherapy, the chelated COMPOUNDS OF THE INVENTION in free or

_ complexed form may preferably be presented as a hot ligquid
formulation.



preventing or conbating graft vessel diseases, e.g. allo- or xenotranspl ant
vascul opat hies,e.g. graft vessel atml n a transpl ant of

organ, e.g. heart | ung, conbi ned he ki dney or pancreatic
tr anspl ants, or f or preventing or trimmmﬂ umwz&uy and/ or vascul ar
occl usi on foI I owi ng vascul ar injury, e.g¢ angl For all the above

i ndi cati ons t héW@8HyMsM¥ed dosage will of course vary dependi ngPCEIER5/02840
exanpl e, the COVPOUND OF THE | NVENTI ON enpl oyed, the host, the node of

adm ni stration and the severity of the condafion to be treated. In general
however satisfactory results are obtained on adm nistration on the order of
froml [err]g to caBuswy/ kg/ day of COVPOUND. An indicated daily dosage for
patients is in the range fromabout 2 [err]g to about 20 ng, preferably

gg(r)rgz)ugdoéotn\?eﬁ:)ent ngo'p% ni s"'tg‘er%géi h“% :égﬁg' tslélggg%lkgri\glgl g8 e%‘?%laotfhlen

unit dosage form cohtEAn )for exanpl e from about 0.5 [err]g to about 10
ng, e.g. fromabout 2 [err]g to 10 rR/IOTrpHersCEMAIIND or in sust®i ned
rel ease form The COVPOUNDS OF THE | NVENTI ON may be adnministered in free

formor in pharmaceyfd.eahl ¥ 36GERLARLS 2] forfmqiy f) eenplyexes. Such salts

and conpl exes may be prepared i n conventional manner an exhibit t he sane
order of activity as the free conpounds The present invention al so

provi des a pharmaceutical conpositi ohH ﬁﬁﬁﬁkising a COMPOUND OF THE

| NVENTI ON, e.g. a conpound of formula buo{bqafree base formor in (@)
pharmaceutical ly acceptable salt former conplex formin association wth a
pharmaceutical ly acceptabte diluent orCarrier. Such conpositions may be
formulated in conventional manner. The COVPOUNDS OF THE | NVENTION or a
pharmaceutical ly accepfﬁ%le salt or conplex thereof may be

—NH-(l:H-CO-

?Hz : (b)
R,

wherein R; is optionally substituted phenyl,

Rg i.s 'Z;"CH:"R;, "CH;'CO‘O‘CI‘I:"R;,

{Qomn  «
| CH.R,

wherein 2, is O or §,

X, is an a-amino acid having an aromatic residue on the
C, side chain, or an amino acid unit selected from Dab,
Dpr, Dpm, His, (Bzl)HyPro, thienyl-Ala, cyclohexyl-Ala
and t.-butyl-ala,

the residue Lys of said sequence corresponding to the residue

Lys® of the native somatostatin-14,

in free form or in salt or complex form.

2. A somatostatin analogue according to claim 1 in which the
residues at positions 8 through 11 of the somatostatin-14 are
represented by the sequence of formula I as defined in
Claim 1, I

in free form or in salt or complex form. This Sheet Has Been

i
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adm ni stered by any conventional_route, for exanple parenterally e.g. in
formof injectable solutions or suspensions, or in a nasal or a suppository
farm In accordance with the for ﬁHﬂMF’H‘"ﬂH Ilﬁﬁ i nvention further '
provi des: a) a COWOUND OF THE | H npound of formula I, or
a phar maceut i CHOOETtept abl e sal .t "or® cdnpMexsthereof for usBCHEP/02840
pharmaceutical; b) a nmethod of preventing or tredting disorders as

i ndi cat ed above in a subject in need of sugl treatnment, which nethod
conprises adm nistering to said subject an effective anount of a COVPOUND
OF THE | NVENTI ON3. &4 gomatostapinuababdogueonaedrding tor chaishar onck ebipsilsing
acceptabl e salt or £aeRimptidennat midbeesd FreNPEIND, TneTrbeildi¥ENE ON or a
phar maceut | cal |y acgeptallecs Slrough & QEPLE hBGLRBE: dOhunlp Cdupet g che
preparati on of a pharmaceutical c SitLo r,.use Jn.any ne Fod as
defined under b aboﬁ?@."enl‘??e%h%%gﬂ & 'I’IEE”T RVENTI ON or a

phar naceuti cal | y aclepredfernAn iphaldoprr fomplgsefarmei t her as an i magi ng
agent * e.g. visualisation of somatostatin receptor positive tissues and

cells e.g. somat astAlsonatoReLPird anBDsguel ¥EcdrdiRY To2Bth P BASH AH8Sh the
inflammatory or aut ad! gftd %%ﬁﬁ]&%@@ cﬁ?@@E %%%gia@ VigRERI 0TS,

t ubercul osi s or organ ection er, transpl antation en conplexed with
a [orr]- or positrcHtURe] ERREIFAEPORKL SESEP Of cihe) FRELdus R MPSIFLGTes 248 or
as a radi ophar maceltiecataripe guerpt % fhgeyrsine Aty positionndt ostatin recept or
positive tunors andinmétessifasear dhesaimt or cboapléx ifbrs. and severe

i nflammati on conditions when conplexed with an [err]- or [err]-emtting

nucl i de, or a nugl iggﬂ%&t%ﬁ%jii?gagg&sﬂgg ?;é’ L&;rJng of §hkdP 4 %.rJ At,

[err]Bi or [err]Tl wﬁchnisl g CONpo o:l?nrmc:[a ? I)
cyclo[A -ZZ - (DM)TIp-Lys-X - X ] ()
1 2 3 4 5 &

wherein
X, and X, are as in claim 1,

A is a divalent residue selected from Pro, -

(R;-NH—CO—O)PZI‘O-, Rs“ll‘I"Rv‘Pli'°'r HO-R,-Pro-,

R

co-
R,-(CH,), ,N— T

Ry,Ry,N= (CH,) 1-6"C°"NH‘PT'°‘ . RyaRaplN- (CH, ) 1-5'S‘Pli'°'

R,;-NH-CO-O-R,-CH (llm.)-co-. Ry,-CH (ljR.)-co- and -NR,,~CH,-CO-

wherein R; is NR;R,~C; ¢alkylene, guanidino-C, calkylene or
C;.salkylene-COOH, R;, is H, C,alkyl or has independently
one of the significances given for R, Ryis H or C,alkyl, R,
is OH or NRsRs, Ryis -(CHy),,- or -CH(CH;)-, R, is K or CH,,

Ry, is optionally ring-substituted benzyl, each of R; and R,
This Sheet Has Been Replaced independently is H, C,alkyl, e-amino-C,_,alkylene,
I Illl“lllu III r e-hydroxy-C,..alkylene or acyl, R, is a direct bond or




lkln particular, it is observed that e chel at ed COVPClJNDS OF THE | NVENTI ON
e. ¢ [err]ln, [err]Y, [err]Y, [err]Sm [err] Tb chel at ed
COVPOUNDS OF THE | NVENTI ON bi nd wit h affl n\fTH) somat ostatin

r:eCept ors with pKi values of fromab gﬁ ound of Exanple 47 has
an IC[err] value of 1.2 nMtowards hSST- war ds hSST-3 and 0. 30
nM t owar ds hSSWO9701579\0 97/ 01579 * PCT/EP96/02840 -
PCT/ EP96/ 02840 25 The affinity of the chelated COVPOUNDS OF THE | NVENTI ON
and their conplexes for somatostatin receptggs can also be shown by in vivo
testing, according to standard test nethods] e.g. as disclosed in

GB- A- 2, 225,579. For ceyakplend, heaﬂomﬁonndnafn,aambﬂdeﬁhglwasx,acisjagnjriicant
tunmor accumul atlt)n 4uwb (X} 51me$§tlgﬁ,1l 8t CHIOH- CAGH)!, A - Qﬁ%%g?l%n o
exocrine pancreatic e

a chel at eg COMPOUND EJ%%?'H& %Nél\ﬁ‘faa o% %’ogﬁ(?eie%r?n'g& ethggg‘:i} é r] I n,
[err]Y or [err]Thb chéFH%ncﬁFﬂoEﬂwh&Fhath&ﬁ% aftag 1he rsc:r@rls] g/ kg

| abel led with 0.1 togSourCwhichlmeyusdnpadse pr Ehetlelyl heterbatom,2 andiR,{ He t unor

site becones detect abbe;d:ﬁmw fﬁhgﬂ%dﬂ&t&b@:éaf Bais, Wb e;é@ﬁetdr%ﬁa(on)-
essentially takes pl g;e 4 COVPOUNDS OF THE | NVENTI when

radi ol abelled with a err|-emtti radi onug|ide or a nuclide
with Auger-e[err] -c E’c nﬁg ]aﬁramaﬁ?’ﬁ?f%%‘?‘béch dR3F: cyt ot oxi ¢
effect on tunor cell 3nb’°e’5£e| ferms erutro $eAt | 9F cemelseoferm.e. g. as indicated in
nude mce tests. Nude mice are inoculated wth AR42J rat pancreatic tunor

cell's or NCI - H69 diunEsonatBitatsf! dnaidpge %&6?&1:@81:@&%&1@%%11@.@%;\ When
tunors have reachedegnqbdinOimind Grous Peftidy ANulBaE: R Groa0d0 2850

form, in salt form or complexed with a detectable element.

7. A process fér the production of a somatostatin analogue
according to claim 1 comprising

a) removing at least one protecting group which is present
in a somatostatin analogue comprising a residue of
formula I, the somatostatin analogue being in protected
form, or

b) linking together by an amide bond two peptide units,
each of them containing at least one amino acid in
protected or unprotected form, wherein the amide bond is.
in such a way that the desired amino acid sequence is
obtained and, where required, effecting process step a),
or

c) removing a functional group of an unprotected or a
protected somatostatin peptide or converting it into
another functional group so that another unprotected or
protected peptide is obtained and in the latter case
stage a) of the process is effected, or _

d) to produce a chelated somatostatin analogue linking
together a chelating agent and a non-chelated
somatostatin analogue in protected or unprotected form
. and comprising a free amino group in such a way that the

Sheet Has Been Replaced chelating group is fixed on the desired amino group of

MM 2 oo ™ v s

optionally effected

and recovering the somatostatin analogue thus obtained in
free form, in salt form or optionally complexed with a
detectable element.



Jdnto control and treatnent groups. Control animals, receive either an
iunt abel | ed COMPOUND or | . p. or
i.v. injections at doses corresponﬂ ﬂ'gﬂ t he h| hest dose of the treatnent

*gfoups. Doses up to 40nCi/kg are g he size of the tunors is
determined wwth a caliper as discl tatistical calculations
Student's t-t M@9M5W®pplied. In this test, tranS| ent t unor SRCH/ERE6/B849 0 50%
of initial is observed after one week and tunor growh is delayed for two
weeks upon a single application of the co Qund of Exanple 48. In contrast
the control groups showed continuous tunor “growth with a vol une doubling

t: {re of t about thS)ea/de!zvx Sedatositaar shdldoVe ddtoRdSy k6Sary oAResH L& 1 to sf

al ternative enbodi 0 e of a
chel at 6d COVPOUND %%’E‘t%‘igﬁ%% N sghé?’g%gf&% xR a1
in cqnpl exed form Fe‘Ttﬁb eﬂ%‘f‘é’cl“'% o?‘rﬁ@ﬁ ?%Cept or positive

cells and tissues WO 97/ 01579
PCT/ EP96/ 02840 26. ianpkarmabé¢witali mbmpesiridnngongirésing al semdtioshatin t he

receftors target edahy1dpiledaddiel i toTaﬁy ondi & apeimed WOJNDS OF THE
| NVENTI ON f or use gﬁaﬁ%e H%Igg Eg}r’]t Ll n gglgq,gl Qlcggn
?ﬁf’?;’ Br

FREe
i ntraperitoneally, eformof I nj ectabl e
sol utions or suspel‘?gF P2 \FOPRE 91?’?1%1 gn?rﬂ eBPFon. The

radi ol abel |'i ng rraypb?mﬁabiﬁlhé aReepbRlpAed carriiers yoth didnentsd therreforat i on to
a subject. A chelated COMPOUND OF THE | NVENTI ON may advant ageously be

adm ni stered i ned AORScHOA DY it SbAidy disérdePs WiithOdn @etidg comprising
or associated with excess GH-secretion, gastro-intestinal
disorders, malignant cell proliferative diseases,
angiogenesis, or of preventing or combating graft vessel
diseases, restenosis and vascular occlusion following
vascular injury, which method comprises administering to said

' subject an effective amount of a somatostatin analogue

according to any one of claims 1 to 6 or a pharmaceutically
acceptable salt or a complex with a detectable element.
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corfpl exed nuclide, preferably 1 to 10 nC . In aninal n |nd| cat ed dosage

range may be of fromO0.01 to-1 [err].g/kg of a chelat I@F’EET
| NVENTI ON conpl exed with 0.02 to 0.5 nei28[-err]-emtting radl onucl i

| arger ne@RAIMS:for exanpl e humans, an indicaf ed REFIIEVMENDSHETSOE §F ;
from1l to 20 [err]g chel ated COMPOUND conpl exeohq;@m {dnh FL@"__l.Qoqi;g,@ﬂ: :
[err]In of- [Reygliv heRapdjieled famuiehipt ed COVPCUNE &E{ﬁr €. 0.481 |
chel at ed conmpound of fornula I, in conpl exed f@rﬁpaéng{b@n%\égy ﬁ? map'f_'--ofu

somatostatin receptor positive turmrs and net q%% é%
practising the radiotherapeutic use of the prgsen |nvent| tjours¢

vary depending e.g. on the particular conditipn to be treated =%rpl e
the known radi ot oXi ci byeid® -of | ”(EIILIng %2?9 )g DSQAWE F«Bﬁé{a -ors
de d. 2

vol ume of the tunor and the t Rer n genera‘l‘” t he dose is

cal cul ated on the basis of pgharracdkinetik ard radioactivity ibution
to healthy organs and on observed target uptake. A [err]- emt'é/ conp

of a chelated COVPOUND nay be adm ni stered repeatedly e.g. ov

1to 3 nonths, In aninmals an indicated dosage range may be of z ﬂ”’/’/’l
100 pg/ kg"*#EMat ed COVPOUND corrpl exed with 15 to 70 mG [err]Y or [efr] /

The chel ﬂﬂéa@%@%@&ﬁa{ g ENTI ON i n conpl exed form may be
adm ni stered by any conventl Sh route, in particular WO 97/ 01579

PCT/ EP96/ 02840 27 intraperitoneally or intravenously, e.g. in the form of

~NH-CH-CO-
CH-C-CH,R, | (@)

n
CH,

or

<NH- (I:H-CO-

|
Ry

wherein Ry Is optionally substituted phenyl,

Ra is -21-CH2-R1, -CHZ-CO'O-CHZ'Rn

—@— O-CH,R, or ‘Q‘OH

CH,R,

wherein Z,is O or S,

X; is an a-amino acid having an aromatic residue on the C_ side chain, or

Dab, Dpr, Dpm, His, (Bzl)HyPro, thienyl-Ala, cyclohexyl

~Ala and t.-butyl-
Alg, ty



[ ﬁj ectabl e sol utions or suspensi ons. They may al so be admi nistered

advant ageously by infusion, e.g. an infusion of -3 6 | n
the site of the tunor, they may be adri@istered a?gﬁ%%ghé%&?ﬁg%whe
tunor site, e.g. by neans of a catheter. The chel ated COMPOUNDS OF THE

| NVENTI ON i n conpl exed formmay be suitable for imaging or treating tunors

such as pit UNG@T Yy gigdsht 85i808 SL1RBE FhRdkdj,C.  carcimords,” central nervous

system breast, prostatic, ovarian or colbnic tunpg ung
cancer, paragangliomas, kidney cancer, skin cancerrgmmﬂ R |

pheochr onoCy MBS Lag Yt id,carcinomas, nmyslomas: |ynphoras,
Hodgki ng andhﬁagﬁﬁl%dg Fhés?%%/NeF%ﬁr? '&‘%ggﬂ%urs and net astases thereof, and

rheumatoid arthritis. According tto a further aspect -of the invention, there

i's provided a pharmaceutical .conposition conprising a chel ated COMWOUND OF
THE I NVENTION in free or conﬁﬁexed formtogether with one or nore

phar maceutically acceptable carriers or diluents therefor. Such

conposi tions may be manufactured in conventional manner and may be
presented , e.g. for imaging, in the f ofk~a kit conprising two separate
dosages, one being the radionFﬁL#$F aq§ tte ot her the un conpl exed chel at e,
with instructions for m xing 2 eker T4 i ot herapy, the chel ated COVPOUNDS
OF THE INVENTION in free or conplexed form may preferably be presented as a
hot |iquid fornulation. REPLACEMENT SHEET CLAIMS: 1 A cyclic o
hexapeptide of forrmula (I11) [err] wherein

R35R35N~(CH2)1.e~CO-NH-Pr6- ' RaaRshN-(CHz)pe-S-P ro-

l

R3-NH-CO-0-R,-CH(NR,)-CO-, R1:-CH(NR,)-CO- and -NR4,-CH,-CO-

wherein R; is NRaRy-C;salkylene, guanidine-C,.ealkylene or C,.¢alkylene-COOH,
Rz is H, Ci4alkyl or has independently one of the significances given for R;,
Rasls H or Cq4alkyl, Ry is OH or NRsRs, Ry is -(CHa)1g- or -CH(CHa3)-, Ryis H or
CH,, Raa is optionally ring-substituted benzyl, éach of R; and Rg independently
is H, Cy.alkyl, w-amino-Cy..alkylene, w-hydroxy-C,.,alkylene or acyl, Ry is a
direct bond or Cs.calkylene, sach of Ry and R, independently is H, Cyaalkyl,
w-hydroxy-C,4alkylene, acyl or CH,OH-(CHOH).-CH,- wherein cis 0, 1, 2, 3 or
4, or Rg and R, form together with the nitrogen atom to which they are attached
a heterocyclic group which may comprise a turther heteroatom, and Ry, is
optionally ring-substituted benzy!,«(CH,),.3-OH, CHa-CH(OH)- or -(CH,)1.s-NR:Rs,
and

22, Is a natural or unnatural e-amino acid unit,

in free form or in salt or complex form.

2. Acyclic hexapeptide according to claim 1 which is
cyclo[(4-(NHz-CzH4-NH-CO-O—)Pro}-Phe-DTrp-Lys-Tyr(benzyl)-Phe],
cyclo[{4-(NHz-C;H4-NH-CO-Q-)Pro)-Tyr-DTrp-Lys-Thr(benzyl)-Phe] and
cyclo[(4—(NHz-CzH4-NH-CO-O-)Pro}-Phe-DTrp-Lys-Ser(benzyl)-Phe].



ﬁ
X err] is a radica

S optlonally substi t ut R[err] is Z[err]-CHerr]Rerr],

-CH err]- Cl—“m“\ eﬁ‘h r] vvhergin Z[erléEls O or S, X[err]
[err]-am no acid arsontitic residue on t

Dab, Dpr, Dpm Hi S, BzI)HyPro t hi en§ -Ala, cycl ohexyl Oﬁ&&&fﬁ”ﬁ%

Al a, . REPLACEMENT SHEET A is a dival ent

(R[errWﬂNF%g}%o r]-N-Rerr]-pro-, HORerr]-Pro-, R6 [err] [err]
[err] erel

guani di no- ﬁai‘fng]aﬁ\éﬂ‘eﬁﬂh@%r&lp $ 64 {onkinl ANSor Bt onP) erd]wug[s H Cerr]alkyl

or has indepen
or (err] a‘F"’k‘?Fta ‘R[%?’F‘Tmr s CHor NRerr]Rerr], Rerr] is -(CH[err])[err] or
-CH(CH[err]‘% R[;_'err is Hor CHerr], R[errkpls optional ly

i grclie hexanspide aecording torglaim 3. imwhic @ﬁnelatmeqmmmpleyteuds H,
| kyl | kyl

acyl | R er 0T SeIEHE el tehisRk i ST e L R L T And Rper ]

ri ng- subst

acyl, Rler

(rerapntEe RpHnERD Sl 1oyt A dytiaises an amifo group

ently one of the significances given tor

i ndependentazﬁcvéowde@wN]wN(N’ tefraagefic hyid(BRJ ACed A14%8.k14 ene, acy!

CH err] O+
Rlerr] form

X t oget Eladarg&%&tﬁﬁlt\] NAFEI G et did, Tn frg?| fgl‘wofn Snt¥mBlerr]l and

&y are atfached a

i"t rogen atomto wh

resi due selected from Pro,

is an

err], Rerr]

or

S

het er ocycl |@fgp|©xq§imcldetea§abl9cﬂ1gnar§e a further heteroatom and Rlerr] is

optionally ring-substituted benzyl,
-(CHerr])[err]-NRlerr]Rerr],
s.

6.

A cyclic hexapeptide according to claim 3 or 4 in which the chelating group is
attached to an amine group of a cyclic hexapeptide as defined in claim 2, in free
form, in sait form or complexed with a detectable element.

A process for the production of a cyclic hexapeptide according to claim 1

comprising

a)

b)

c)

d)

removing at least one protscting group which is present in a cyclic
hexapeptide of tormula 1l in protected form, or

linking together by an amide bond two peptide units, each of them
containing at least one amino acid in protected or unprotected form,
wherein the amide bond is in such a way that the desired amino acid
sequence of formula Il is obtained and, where required, effecting process
step a), or

removing a functional group of an unprotected or a protected cyclic
hexapeptide of formula Il or converting it into another functional grbup so
that another unprotected or protected peptide of formula I is obtained and
in the latter case stage a) of the process is effected, or

to producs a chelated cyclic hexapeptide linking together a chelating agent
and a non-chelated cyclic hexapeptide of formula Il in protected or
unprotected form and comprising a free amino group in such a way that the
chelating group is fixed on the desired amino group of the cyclic
hexapeptide, and stage a) is then optionally effected

and recovering the cyclic hexapeptide thus obtained in free form, in salt form or
optionally complexed with a detectable element.

a (a) or (b) [err] or [err] (b) wherein Rerr]

H

-(CHeerr])[err]-OH CHerr]-CHOH- or ..



and "ZZ[er'r] is a natural or _unnatural [err]- amzm unit, in free form

or in salt_or-¢ orm 2 A.cyclic hexap ENQ‘ SHEE#m 1

which is “

cycl of { 4- ( \n\m‘“g‘ “‘\‘\m rr]- NH-G3-O ) Pr o) - Phe- DTt p- Lys- Tyr (benzyl ) - Phe] ,
cycI o[ {4-( erry H*rr]-NH CO O ) Pro)-Tyr-DIrp-Lys-Thr (benzyl ) - Phe]
and

cyclo[ (4-(NHerr]-C[err]Herr]-N+CO O ) Pro} - Phe- DTr p- Lys- Ser (benzyl ) - Phe] .
30 3. A cyclic hexapeptide according to claim1 wherein A conprises an

ani no gt eupcysliahexapeptidatearding taamupne ¢icidimed wdrona pharmatauticalym or
conplexed I i ptide according to
claim 3, i nc\%\ﬂF@ﬁ%?hé%?%%gf@ X v?ifﬁ?éﬁteétlagla':%l %"ef}’ p‘%%@ | et hyl ene triam ne
pent aacet ighazreacb$itdIPA), 1,4,7,1 O-tetra- :

azacycl ododecane-N, N , N', N -tet raacetic acid (DOTA) and 1,4,8,1 1-
tetraazacycl otetradecane-NN ,N',N'' -tetraacetic acid, in free form in salt
form or gq onphemem;ctdn cemdesmmt abhmsmgameyunc héxapeAtIOg/ad:aomdnthBa]e)pt i de
according to cJ i.n rou attached to an
B o or Ui SRIES B fea ApBttdeule agrrRaE BaPeraBamBe i e form i1
sal t form gétecrapiel tarpéht\Mogbthar 4k eaé abherepikarmateutizaliyaqeptabts for t he
production of a cyclic hexapeptl de according to claim1 conprising a)

removi ng aFa'F'@EQTdBW% Heredeti ng group which is present in a cyclic
hexapeptide of formula Il in protected form or b) Iinking together by an_'-j'.:_":"-'-

am de bond two peptide units, each of themcontaining at |east one amino : - -

acid in protected or unprotected form wherein the amde bond is in such a=: -
way that the desired am no acid sequence of formula Il is obtained and,
where required, effecting process step a), or c) removi ng a functi onal
group of an unprotected or a protected cyclic
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hexapeptide of forrmula Il or converting it into another functional group so
t hat anot her unprotected or protected peptide of fornula Il is obtained and
in the latter case stage a) of the process is effected, or d) to produce a
ehel ated cyclic hexapeptide |inking together a chelating agent gnd a
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Somatostatin analogues comprising the amino acid sequence of the formula (I): -(D/L)Trp-Lys-X1-X2, wherein X is a substituted Thr,
Ser, Tyr, Glu or Cys residue and X is an a-amino acid having an avomatic residue on the Ca side chain, or an amino acid u.nit selected from
Dab, Dpr, Dpm, His (Bz1)HyPro, thienyl-Ala, cyclohexyl-Ala and t.-butyl-Ala, the residue Lys of said sequence comresponding to the residue
Lys? of the native somatostatin-14, in free form, in salt form or complexed with a detectable element have intcresting pharmacological
properties.




