WO 02/ 010192 PCT/ EPO1/ 08824 -1- Sonmatostatin Anal ogues The present

I nvention relates to somatostatin peptidom netics, a process for their
product i owoan@iq@bar maceut i cal preparati ons contai ni ng t hemCTNPO®08824
particularly the present invention provides the conmpound of formula 0 HH
N2 N?NINH HNNy Oo., NHOaQQO ONH s NHNH2 Ob also

cal l ed cycl o[ {4- (NH2- C2H4- NH- CO- O ) Pr o} - Phg- DTr p- Lys- Tyr ( 4- Bzl ) - Phe] ,
referred herein to as Compound A as well as diastereoisoners and m xtures
thereof, in free form in salt or conplex formor in protected form Phg
means - HQmatpstatiAnglogues,q Bz| neans benzyl. Conpound A in protected form
corresponds to above nol ecul e wherein at | east one of the amno groups is
protected and which by deprotection | eads to Conpound A, preferably

physi ol afiegaédent rrﬁaﬁmahieete@@istoatatastam peptidomineetics, Wp@costdir el €. 9. as

di scl osed | "Protective Gr? %P g?iﬂ C. Sy thesis", T. W G eene, J.
Wley &P tlmareciggqrjnacggtgz B ara[trﬂgs ?'ngé YR whi ch bei ng i ncor por at ed
herein by reference. Exanple of such an am no protecting group is acetyl.

When Conpound A exists in conplex form co ni en |y be a Compound A
bear i g NatS BRECHB e Ba genien By e TPHRRRE GITHIAT Pr o and
conplexed with a detectable or radiot heutlc el enrent. Conpound A

bearing a chelating group is referred to \;()_8 conj ugat ed Conpound

A. WD 02/010192 PCT/ EPO1/ 08824 -
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also called cyclo[{4-(NH>-C,H;-NH-CO-O-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-Phe), referred

herein to as Compound A, as well as diastereoisomers and mixtures thereof,

in free form, in salt or complex form or in protected form. Phg means -HN-CH(CgHs)-CO-

and Bzl means benzyl.

Compound A in protected form corresponds to above molecule wherein at least one of the
amino groups is protected and which by deprotection leads to Compound A, preferably
physiologically removable. Suitable amino protecting groups are e.g. as disclosed in
“Protective Groups in Organic Synthesis”, T. W. Greene, J. Wiley & Sons NY (1981), 219-
287, the contents of which being incorporated herein by reference. Example of such an

amino protecting group is acetyl.

When Compound A exists in complex form, it may conveniently be a Compound A bearing

a chelating group on the side chain amino group of Pro and complexed with a detectable or
radiotherapeutic element. Compound A bearing a chelating group is referred to hereinto as
conjugated Compound A.



Exanpl es of chelating groups include e.g. those derived from

pol y-am nopol ycar boxylic acids or anhydrides, e.g. those derived from non
cyclic |iwamnd®1a9y. diethylene triam ne pentaacetic aci dPCDEPA)/0SSet hyl ene
glycol -0,0" - bis(2-amnoethyl)-N,N N ,N -tetraacetic acid (EGTA),

N, N - bi s(hydr oxybenzyl ) et hyl enedi am ne-N. N -di acetic acid (HBED) and
triethyl enetetram ne hexaacetic acid (TTHA), those derived from substituted
DTPA, e.g. p-isothiocyanato-benzyl-DTPA, those derived from macrocyclic
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treated. Suitable elenents include for exanple heavy elenents or rare earth
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By detectable element is meant any element, preferably a metal ion which exhibits a
property detectable in vivo diagnostic techniques, e.g. a metal ion which emits a detectable
radiation or a metal ion which is capable of influencing NMR relaxation properties. By
radiotherapeutic element is meant any element which emits a radiation having a beneficial

effect on the conditions to be treated.

Suitable elements include for example heavy elements or rare earth ions, e.g. as used in
CAT scanning (Computer axial tomography), paramagnetic ions, e.g. Gd*, Fe**, Mn** and
Cr*, fluorescent metal ions, e.g. Eu*®, and radionuclides, e.g. a radiolanthanide, particularly
a y-emitting radionuclide, B-emitting radionuclide, a-emitting radionuclide, Auger-e’-emitting
radionuclide or a positron-emitting radionuclide e.g. ®Ga, '°F or ®Y.

Suitable y-emitting radionuclides include those which are useful in diagnostic techniques.
The y-emitting radionuclides advantageously have a half-life of from 1 hour to 40 days,
preferably from 5 hours to 4 days, more preferably from 12 hours to 3 days. Examples are



Thal l i um and Samariume.g. 67G, "'In, 99nifc, 161Th, 169Yb, 186Re or' 77Lu.
Suitable P-emtting radionuclides include those which are useful in

r adi ot herapaniaonppl i cations, for exanple 90T, 67Cu, 186ReT/EP8BodR24 169Er,
121Sn, 127Te, 177Lu,' 43 Pr, 198Au, 109Pd, 165Dy, 142Pr or'53Sm Suitable
a-emtting radionuclides are those whicB-are used in therapeutic
treatnents, e.g. 21'At, 212Bi or 201TI. Conpound A may exist e.g. in free
or salt form Salts include acid addition salts with e.g. inorganic acids,
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e.g. depending whether 1 or 2 acid equivalents are added to the Conpound A
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groups V\)hﬁm, prmseBghn the chel ating group, e.g. alkali nmetal salts such as
sodi um or potassium or substituted or unsubstituted ammonium salts. The
present invention also includes a process for the production of Conpound A
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chel ating group and the Conpound A in protected or unprotected form and
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However benzoate, succinate and pamoate including mono- and di-salts, more preferably the

aspartate di-salt and the pamoate monosalt.

The conjugated Compound A may additionally exist in salt forms obtainable with the
carboxylic acid groups when present 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 Compound A. It may be

produced in analogy to known methods, for example:

a) cyclising a linear peptide in protected, polymer-bound or unprotected form in such a
way that Compound A is obtained and then optionally removing the protecting
group(s),

b) to produce a conjugated Compound A linking together a chelating group and the
Compound A in protected or unprotected form and then optionally removing the
protecting group,

“and recovering Compound A or a conjugated Compound A thus obtained, in freé form, in
salt form or optionally complexed with a detectable or radiotherapeutic element.



there may be other factors which may prefer one starting am no acid over
anot her. When Conpound A is prepared by solid phase synthesis, the first
am no- aciwoiog/oprief erably attached to the resin, e.g. a cocwHEPoi/edsky
avai |l abl e pol ystyrene-based resin, through a suitable linker, e.g. a

| i nker which is cleavable under mld coaditions to keep the side chain
protection intact, e.g. SASRIN or an optionally substituted trityl based
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The cyclisation of the peptide may also be performed directly on the solid support, the first
amino acid being in a Na- and C-terminal protected form and attached through a side chain,
e.g. e-amino function of Lys or by backbone anchoring. The linear sequence is then
synthesized following standard solid phase synthesis (SPPS) procedures. After cleavage of
the C-terminal protection the peptide is cyclized e.g. as described above. Thereafter the
cyclic peptide is cleaved from the resin and deprotected.

If desired, the lateral chain present on Pro may be introduced on the amino acid prior to or
after the peptide cyclisation step a). Thus, Pro as a starting amino-acid or a starting linear or
cyclic peptide wherein in each case Pro is ring-substituted by OH, may be converted to
provide Compound A or the desired Pro unit or the corresponding linear peptide,
respectively, wherein Pro is substituted by NHR;-C.H;-NH-CO-O-.



yi el di ng compound, e.g. a netal salt, preferably a water-soluble salt. The
reaction nmay be carried out by anal ogy with known nethods, e.g. as

di scl osedwpr2Beript n, Organi c Ligand, Chem cal Data Seri ePCTEPOMSSEELr ganon
Press (1982); in Krejcarit and Tucker, Biophys. Biochem Res. Com 77: 581
(1977) and in Wagner and Welch, J. Nucls- Med. 20: 428 (1979). The

follow ng exanples are illustrative of the invention. Al tenperatures are
in C. Abbreviations: AcOH = acetic acid Boc = tert.-butoxy-carbonyl Bzl =

benzy! CHQ SrRfRARE 7R HnROGSh conldinad inspBE BEMLRAIARIdaBltfine D PEA =

di phenylqohjugptedrGomgowhd A Witba correbpandingydetedthbls pe eadiathglapettioBlement

L by QBRRESEL RS, s ThttoTadl Ay S RGEPLALA salha rbdchbh W cet ©

acid THE"

Cycl o[ { LafriddutBii4aniidgC@itkhEwn mdthadsDeé igp as Wisclbyed - Batin,-Ofyahic Lagandy nt hesi s
of Fnoc-Ero(.4- H-. - =NH Boc)s; OH L.aydr o ralin t hyl est er

hydr ochﬁi’pqr@gal%% gﬁﬂ?osej‘%zﬁ_{\; ﬁefﬂ?ﬂl?-")(%ﬁsﬁ hggéﬂgbG%’? ."L)a'Nng‘giﬁr'tﬁf?ghys'

car bonatsi6drdm. Hes! Gom. YENB8T &1an7¢ and\iri WagaemgridaWielzh, SfNddeMéd: 20t 1428,
Frmc-Proi4- OH)-Owe is isolated by precipitation. Fnoc-Pro(4-OH)-Owe is
then adddd’Yr opwi se into a solution of trisphosgene (0.6 eq.) in THE to
give a chlorocarbonate internmediate. After 1 h dinethylam nopyridine (1.0
ed.) and_N-Boc-di am noethane (6.0 eq.) are added and the reaction is
stirred e folying exareplas aradllusirative otibginvention Alrtemperatygs 879 °Ct he sol vent
s WO 02/010192 PCT/ EPO1/08824 -6 renoved in vacuo and the resulting
Froc- Pr o( 4- OCO- NH- CH2- CH2- NH-Boc) - OWe i s

Abbreviations:

AcOH = acetic acid

Boc = tert.-butoxy-carbonyl

Bzl = benzyl

CBO = carbobenzoxy

DIPCI = N,N’-diisopropylcarbodiimide
DIPEA = diisopropylethylamine
DMF = dimethylformamide
DPPA = diphenylphosphorylazide
Fmoc = fluorenylmethoxycarbonyl
HOBT = 1-hydroxybenzotriazole
Osu = N-hydroxysuccinimide
TFA = trifluoroacetic acid

THF = tetrahydrofuran

Example 1: Cyclo[{4-(NH,-C,H4-NH-CO-O-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-Phe}

a) Synthesis of Fmoc-Pro(4-OCO-NH-CH,-CH,-NH-Boc)-OH

L-hydroxyproline methylester hydrochloride is reacted with Fmoc-OSu in aqueous 1.0 N
sodium carbonate/THF at room temperature. After completion of the reaction, Fmoc-Pro(4-
OH)-OMe is isolated by precipitation. Fmoc-Pro(4-OH)-OMe is then added dropwise into a
solution of trisphosgene (0.6 eq.) in THF to give a chlorocarbonate intermediate. After 1h
dimethylaminopyridine (1.0 eq.) and N-Boc-diaminoethane (6.0 eq.) are added and the
reaction is stirred at room temperature. After completion of the reaction, the solvent is



extracted froma two phase system of ethyl acetate/0.1 M HCl to give crude
product (MH+ = 554) which is purified by crystallization from ethyl

acet ate. Whenutbyl ester is then cleaved to the free acipdThpot/ess2at mnent
with 1 N NaOH in di oxane/water and the product

Frnoc- Pr o(4- OCO- NH- CH2- CH2- NH-Boc) -OH i-6spurified on silica gel, [(MNa)]+ =
562). b)

H Phe- Pr o( 4- OCO- NH- CH2- CH2- NH Boc) - Phg- DTr p( Boc) - Lys(Boc) Tyr(BzI) H
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depr ot e%a%&: ot@@t?drmkﬁn'tﬁe N e @Fnoo&:l n TFA/H20 95:5 (ca. 50 mM and
stirred in d for 30 mn. The product is then precipitated with

et her cont ai n| ng ca 10 eq. HCI, WO 02/010192 PCT/EP01/08824 -7 filtered,
yashed Wt AL BRS 4 BCo N & PN 6)-bRo-DYMBBL L (S5 IFREAF O™ N O
After washings with CH.Cl,, the peptide-resin is transferred into a column or a stirred
suction filter and the peptide fragment is cleaved and eluted with a short treatment with 2%
TFA in CH,Cl, within 1 h. The eluate is immediately neutralized with a saturated NaHCO;
solution. The organié solution is separated and evaporated and the side chain protected

precursor (MH* = 1366) is cyclized without further purification.

d) cyclo[-Pro(4-OCO-NH-CH,-CH,-NH,)-Phg-DTm-Lys-Tyr(Bzl)-Phe-], triflucroacetate
The above linear fragment is dissolved in DMF (4 mM), cooled to minus 5°C and treated
with 2 eq. DIPEA then 1.5 eq. of DPPA and stirred until completion (ca. 20h) at 0-4°C. The

solvent was almost completely removed in vacuo; the concentrate is diluted with ethyl
acetate, washed with NaHCO,, water, dried and evaporated in vacuo.

For deprotection the residue is dissolved at 0°C in TFA/H.O 95:5 (ca. 50 mM) and stirred in
the cold for 30 min. The product is then precipitated with ether containing ca. 10 eq. HCI,



carbam nic acid the product is dissolved in 5% AcOH and | yophilized after
15 h at ca. 5C. Preparative RP-HPLC is carried out on a C18 10 pm
STAGROVA woloanm195s- 25 cnm) using a gradient of 0.5% TFA t ®CO/EPV/T482 i n 70%
acetonitrile. Fractions containing the pure title conpound are conbi ned,
diluted with water and |yophilized. The7zlyophilisate is dissolved in water
followed by precipitation with 10% Na2CO3 in water. The solid free base is
filtered of, washed with water and dried in vacuum at room t enperature.
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The el Ua&l%ctl§u§éﬂ%?ﬂ{er<ﬂﬁ@r€nt§dlt§zen and |yophilized. [a]p 0= -47.5, c=
2.5mg/ M in methanol c. Benzoate Conversion to the benzoate may be obtai ned

by dissolving the conpound of Exanple 1 wth 2 equivalents of benzoic acid

In a mx fp.ace f r en
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di ssol vefdrrtmget her with 1 equivalent of enbonic acid in a m xture of
acetonit eARRg:/water 2:2:1. The resulting mxture is frozen and
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Cycl o[ { 4Ca§®@ifs@ed\ld-tﬁﬁ Bidethitd- SAB-fOM) Rraajridéhgut D$ing -anyien-éxcHahgBzégin [hg. AG 3-
X4). MS (ESl): m/z 524.5 [M+2H]** [a]o® = -42°, ¢=0.26 in ACOH 95%

b. Aspartate

Conversion to the mono- or di-aspartate is obtained by reacting 1 equivalent of the
compound of Example 1 with 1 or 2 equivalent of aspatrtic acid in a mixture of
acetonitrile/water 1:3. The resulting mixture is frozen and lyophilized.

The di-aspartate may also be obtained by dissolving the compound of Example 1 in
water/acetonitrile 4:1, filtering, loading on a an ion-exchange resin, e.g. BioRad AG4X4
column, and eluting with water/acetonitrile 4:1. The eluate is concentrated, frozen and
lyophilized. [0)p> = -47.5°, c= 2.5mg/ml in methanol

c. Benzoate

Conversion to the benzoate may be obtained by dissolving the compound of Example 1
with 2 equivalents of benzoic acid in a mixture of acetonitrile/water 1:2. The resulting
mixture is frozen and lyophilized.

d. Pamoate

1 equivalent of the compound of Example 1 is dissolved together with 1 equivalent of
embonic acid in a mixture of acetonitrile/THF/water 2:2:1. The resulting mixture is frozen
and lyophilized.



a) cycl o[ - Pro(4- 0OCO NH CH2- CH2- NH2) - Phg- DTr p- Lys( Cbo) - Tyr ( Bzl ) - Phe-],
trifluoroacetate The conpound is synthesised in the sane way |ike

cycl o[ - Prw0420009NH CH2- CH2- NH2) - Phg- DTr p- Lys( Cbo) - Tyr ( BPCrAPhEeg824
trifluoroacetate by using Fnoc-Lys(Cbo)-CH instead of Fnoc-Lys(Boc)-0OH b)
400 ng comerci ally avail abl e DOTA x 2HRO (SYMAFEX - France) is dissol ved
in 20 M water. After addition of 20 mM DM, 170 ng

cycl o[ - Pro(4- OCO- NH CH2- CH2- NH2) - Phg- DTr p- Lys(CBO) - Tyr (Bzl) - Phe-],
together with 190 ng DCCl and 60 ng N hydroxysuccininm de are added. The
resulting suspension is kept at roomtenperature for 72 hours. After
filtratiBxamplel@® GelofeRDOTA-NROMNHHOERO-)PeoldBegtDT e b Ty (4Bd)-Phe

remai ning crude is purified on silica gel (DCM MeOH HOAc50% 8/2/0.25 -->
7/ 3/1 as nobile phase). c) For deprotection the above DOTA - conjugate is
treated yydyelopPrd(410CONHCPBTH, LN}-IZ)%QCU'IerLQQ@b%WF?r(Bﬂf éheﬁqrflddf&déwés at
roomtenperature. After that the sol ution m xture of 100

il et hy e CAEPOURCHS SyBRERSAIIER FATE PRI ARG THE r G Mot e
i as I sol naﬁ @T@#L/&d(bbé)awr(s‘m FFHHlsirifl@taida@é‘tatesbyp@éuﬁ@FﬁiBQ-LQQCbb} -OFfini8hd ¥pi Ng

[4]2 -- as nobil e phase. Analytically pure
endproduE’i“OFé-YQiﬁ%)rQEd after a desalting step using a 0.1% TFA to 0. 1% TFA
in 90 % CH3CN gradi ent on a RP18-HPLC colum (Spherisorb 250 x 4.6 nm.
M+ 1434.7 Conpound Ain free formor in the formof pharnmaceutically

accept abP)eA09mg sommerciglyrayaiaie DX % 2HO (BYMABEZ —ftran¢rl ivdissaived in 20 mi
t t

Pl cat eFPE AR EHAROR6) pd'm DI, 176 rEfclof il o R B Rt Mg B RpS

i nt erest Lys@CBOhavnﬁ@zlebe-il Itwétmr withnt89 mg @%@lwﬂaﬁol mg bétmmmmscocmmmle)qre

parti cul . ostatin
recept orﬁde\é’f %%Eb s{]ﬁﬁg%%%ésrﬁﬁ %gg{e%té?zgcirﬁteﬁé éé{@gggiaggeﬁﬂ% 1}:@{rﬁg‘g}n{ﬂnd
char act etheselventis sérhovdusgider gathiickd ptedsanecandibe rersaiging coste i pusfiduemmsilica

di scl ose Y, Pr. Nat ., . Ac Sci., 89, 251-255 (1992).
hsst4 an 'R%g a@ﬂ'ﬂ-ﬂ@o‘ sﬁé@g%%ée] (#glla oé"lﬁyﬁgse)l?ohrer et al. in Proc.
Acad. Sci., 90, 4196-4200 (1993). hsst5 WD 02/010192 PCT/ EP01/08824 -9 r-

gﬂgr Irrfai Oc?) e%?%g |05\2t$ ggge_eﬁgtrlAb—e gontj)LYgalt?e |s|?%% ec} V?Iithag mef tnfluoroall\{:beltlc

amd/thnoamsole (9/1) for two hours at room temperature. After that the solution is poured
into a mixture of 100 ml diethylether + 5 ml 3N HCl/diethylether and the resulting precipitate
ias isolated by filtration. Purification is performed on silica gel using DCM/MeOH/HOACs09,
7/4/2 --> 7/5/4 as mobile phase. Analytically pure endproduct is obtained after a desalting
step using a 0.1% TFA to 0.1% TFA in 90 % CHsCN gradient on a RP3-HPLC column
(Spherisorb 250 x 4.6 mm). MH": 1434.7

Compound A in free form or in the form of pharmaceutically acceptable salts and
complexes exhibits valuable pharmacological properties as indicated in in vitro and in

vivo tests and is therefore indicated for therapy.

More particularly, Compound A exhibits an interesting binding profile for human
somatostatin receptors (hsst), particularly with respect to hsst1, hsst2, hsst3 and hsst5.
5 somatostatin receptor subtypes, ssti, sst2, sst3, sst4 and sst5 have been cloned and
characterized. hsst1, hsst2 and hsst3 and their sequences have been disclosed by

Y. Yamada et al. in Proc. Nat. Acad. Sci., 89, 251-255 (1992). hsst4 and its sequence
have been disclosed by L. Rohrer et al. in Proc. Acad. Sci., 90, 4196-4200 (1993). hsst5



The bi ndi ng assays may be carried out as disclosed hereunder using
menbranes from cell |ines expressing selectively and stably hsstl, hsst2,
hsst 3, hswod2m101bsst5, e.g. CHO or COS cells. Menbranes ace/Epoe@aeed
according to known nethods, e.g. as disclosed by C. Bruns et al. in

Bi ochem J., 1990, 65, page 39-44. Menbganes prepared from hsst sel ective
cell lines, e.g. CHO or COS cells stably expressing hsstl or hsst2 or
hsst3 or hsst4 or hsst5 are incubated in triplicate in a total volune of

300 pl { n t;

{1251 Ty T iennledi eeBRE BT " Ban NG A Bl Prarfecol a2, o o0
BSA. The41hd2hat9v8n is term nated by rapid filtration and the fllters are
counted in a counter. Specific binding is total binding mnus non-specific
binding in the presence of 1 pnol/l somatostatin-1 4. The experinents are

carried Thd bindingraspaysanayebe taiedfout as tigclosehiseramndef kiSinganembranbe fromf

bi ndi t | cul at ed i cal
or ogr ansSeIUBAR SMASS G SR PR AL LB . Aoty A P i Phcar 2,
hsst3 ang/©DSlhels.5 an 1C50 in the nMdlar range, pref erably an |1 C50 of from

0.1 to 10 nM (1 C50 = concentration for half-maximal inhibition in a
conpetition binding assay using [1251-Tyr"1]-SRIF-14 as hsstl -5 specific

radi ol i gﬁeﬁhbrdr@'étar@gﬁerpbrdmdcardwto%@wrﬂethaaé 2.9 Gemmwsdd/b C. Brivdetl 1.0
nvD.1 1.5 nM). 3 >10 ound A al so rowt h hor none

secret ag@gﬁ@'?@@gbb’or@goé@wa%@@pdt%rM mp@neg pepa tJ('i"rB s?is i¥e 8¢l et

al . ﬁé@oég' 8P orl598 1ceﬂ953tablg%x%%sm§hs§i-1 oPR8st2lor Abst3 of AsstdBERSstE Nol ogy
1998 139 437- 435 and al., Horm Res., 1999, 3), 1-8. The

by
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Endocrin ,
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i nhibiti mrgolacsbmaltdsyatmsm Thieexperiments tanecarried bl it itrplicate. Bhe affihibase in vitro
from cul tounrs?ant W( ualn%%{z b%?u bsndlﬁg rsntesx grrép la?dula?e& S'\srlrhé) appropriate statistics and

graphical programs.

Compound A has in the above binding assays towards hsst1, hsst2, hsst3 and/or hsst5
an ICs, in the nMolar range, preferably an ICsq of from 0.1 to 10 nM (ICso = concentration
for half-maximal inhibition in a competition binding assay using ['#I-Tyr''}-SRIF-14 as

hsst1-5 specific radioligand.

ICs0
hsst1 hsst2 hsst3 hsst4 hsst5
Compound A | 9.3 nMz0.1 1.0 nMz0.1 1.5nM+0.3 | >100nM 0.16nM+0.1

Compound A also binds to growth hormone secretagogue receptors. Such receptors are
disclosed by G. Muccioli et al., J. Endocrinol. 1998, 157, 99-1 06, by H. Ong et al., in
Endocrinology 1998, 139, 432-435 and by R.G. Smith et al., Horm. Res., 1999, 3), 1-8. The
binding assay to these receptors may be carried out as disclosed in J. Endocrinol. Invest.
24: RC1-RC3, 2001. In this assay, Compound A displaces *°|-Tyr-Ala-hexarelin. Compound



pituitary glands fromadult male rats are cut into small pieces and

di spersed using 0.1 % trypsin in 20 nM HEPES buffer. The dispersed cells
are cul t uwed2pdori9f our days in MEM (G bco) suppl emented wpPCh/EPoPOd3et al cal f
serum 5% horse serum 1 nM NaHCO3, 2.5 nM dexanet hasone, 2.5 ng/m insulin
and 20 Um Pen/ Strep. On the day of tH®- experinent the attached cells are
washed two tinmes with Krebs-R nger nmedium buffered wth 20 nM HEPES and
suppl emented with 5 nmM gl ucose and 0.2 % BSA. Subsequently the cells are

| ncubat egl;f ol oFd'iH 0181 r‘%{iﬁ\aﬂ%@%ﬁvi@ dg régé\ﬂgrh%\ﬁfﬁr?%g&re@@@%m' 10 M

growth horrone f a5| ng fac e anoun or non el eased

i nt o t haecapdorsne. gsmmeattmg agobsibiRIrgle irCbaghoweightrgaiaor metdboii®regulation. nM i n

this assay. Conpound A inhibits the rel ease of growmh hornmone (GH) in

rats. Conpound A is admnistered s.c. to anaesthetized rats. Blood is

col | ect dﬁlrﬂmbtmred@opbum Achows IGHrfdlease inhibiting acui\étyiaemdﬁdatemby thenpound. The
| nhi bition of basal CGH

durati on_,of..act is est] d on.the b
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i n nmonkey st udi es. _Mreover, netabolic studies in diabetic nonkeys

denonst rithe2P mMYBERES angisugplemeanted with 5 s glicesmand P2 #PA-fect of Conpound

A. Furt hggge @enu%weémchré\mcuba@utfér thde Hourd aﬁmo b@hé AliR thd y.@sa%e
I ndicated in @tandar tests using nale rats. Briefly, Conpound S

adni ni sta$BXH0 byM gsavh herpengoreleasingrfaetgr. The@amauat ﬁiagr@wah%rmweaeleew%
strain. u%‘%ﬁé’rr%%m esn@é@ré&b ﬁJ %bnﬁﬁdmutmﬁagﬂ o @arnM iR lé%séys' ng a

short anesthesia wt | SO rane. I n this assay, Conpoun
significantly | owers IGF 1 pl asma | evels with a long lasting effect e.g.

T‘irﬁatyZaé‘rﬁé’%@gﬁﬁn@ﬁ(b“%@%gﬁ oF o Wi (ko AR ool AR YDC G
escape coinlinisteesdbe. do\maeahetmdqatst Blegdus Cleemmt_et decapitation &bighteent s of
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up to 1
inhibition of basal GH secretion 6 h after drug treatment. Hormone levels are measured by

RIA 1h and 6h after treatment. The IDss-value for the inhibition of the hormone secretion is
determined graphically (log-probit) for each experiment and the resulting values are
averaged logarithmically. In this in vivo model Compound A significantly inhibits growth
hormone release with a long duration of action (Mean basal IDs; = 5.5 pg/kg s.c. 6 h). Ina

similar assay for measuring the effect on insulin, Compound A inhibits insulin secretion.

The potent and efficacious inhibition of GH was also confirmed in monkey studies.
Moreover, metabolic studies in diabetic monkeys demonstrated a potent antidiabetic/
insulin-sensitizing effect of Compound A. |

Furthermore, Compound A inhibits IGF-1 plasma levels in vivo as indicated in standard
tests using male rats. Briefly, Compound A is administered by osmotic pump implanted
s.c. to male rats of a Lewis strain. Blood samples are collected from the retrobulbar
plexus using a short anesthesia with e.g. isoflurane. In this assay, Compound A
significantly lowers IGF-1 plasma levels with a long lasting effect: e.g. more than 60%



days whi ch i nduces a significant and persistent |lowering of G~ 1 plasma

| evel s. Conmpound A is accordingly useful for the prevention or treatnent of
di sor der swaio2lo1@E@m aeti ol ogy conprising or associ ated w t [IRCEFAPOEE3824

G+ secretion and/or excess of 1G-—-1 e.g. in the treatnent of acronegaly as
well as in the treatnent of type |I or .ttype |l diabetes nellitus,
especially conplications thereof, e.g. angiopathy, diabetic proliferative
retinopat hy, diabetic nmacul ar edenmm, nephropathy, neur opat hy and dawn
phenonenon and other
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Compound A'inhibits the "proliferation of the tunor ce at concentrations
rangi ng ©eaple vipemas, gucagonpmas, insulinomas, carcinoids and the like), lymphocyte

malignancies, e.g. Iymphomas or leukemias, hepatocellular carcinoma as well as

gastrointestinal bleeding, e.g variceal oesophagial bleeding.

Compound A is also useful in the treatment of tumors which are somatostatin receptor
positive, e.g. tumors bearing hsst1, hsst2, hsst3 and/or hsst5, 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). Mycoplasma cell-free cultures are propagated
in DMEM 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-welli plates. After
a 48-hr incubation period (Day O), the number of cells in a separate control plate is
determined both by counting cells in a Coulter counter and by the SRB colorimetric
assay. The cells are then exposed to Compound A for 2 to 5 days at various



Tunmor grow h studies in vivo Femal e nude mice weighing 19-22 g are kept in
groups of 5 aninmals and have free access to drinking water and a

pat hogen-woee/otameaent di et. Subcutaneous tunors are initi &Ce®pbr/essecul tured
AR42J cells. Treatnent commences 2-4 days follow ng inocul ation of the
tunmor cells, Conpound A is adm nistered2as a continuous infusion, e.g. at
arate of 10 to 50 pg/kg/hr. The size of the tunors is determned with a
caliper. For statistical calculations Student's t-test is applied. In this

assay Cbégﬁ%'ﬁﬂjaﬂ% 53R4 lmetrﬁ aniHH’PSQEPf%Qe E&ndﬁ‘?&ﬁsjéon?ry gi A’/ﬂm}ﬁﬁuté fHd ne

control . oun A 'S us use for t treatne I'gnant cel |l

prol i fermoilfe@thngéﬁ@etgmor celly. at cancantrationmrianging drom ¢Qil°de N9 Minor s bear i ng
the somatostatin receptor types to which it has a binding affinity, e.g.

as discl osed hereunder for the conplexed conjugated Conpound A. Conmpound A

al so ha&m&mﬂ%&@%ﬂ&mt on angi ogenesi s, as indicated in standard
tests, in 0.1 m)
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mm di arrertcﬁrs)ausﬁcm c@icalaticis SdoM'sAtestniy applid. Wi this @SEHPCoMBBUSPA ilfibigt 12. 5-
and 25-fold %Ifl@y B ?s égyeasure of angi ogenesi s, vessels are

phot ogr dHMeH9Y e1 LPESE Gr Mt [#Q0t0lar e directly connected with the
tumor. In control aninals those vessels are counted that are connected to
a defined area around the injection site. This area corresponds to the
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Compound A also has an inhibiting effect on angiogenesis, as indicated in standard
tests, e.g. in nude mice. Briefly, tumor cells (0.1 to 10 x 10° in 0.1 mi) (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 are injected which are located distant from the main ventral skin
vessels so that the background vessel count is low. Control groups receive 0.1 ml

0.02 % trypan blue in PBS. 10 days following injection, anesthetized mice are
sacrificed by CO; inhalation. The skin is mounted onto a plastic ring (40 mm diameter)
for evaluation by an inverted microscope (Zeiss IM) at 12.5- and 25-fold magnification.
As a measure of angiogenesis, vessels are photographed and those are counted that
are directly connected with the tumor. In control animals those vessels are counted that
are connected to a defined area around the injection site. This area corresponds to the
mean area of the dermal tumors. The latter is determined by use of a caliper according
to the equation 3.14 x . Compound A is administered s.c. either on the day of tumor
inoculation or 3 days later. Control animals are vehicle-treated. In this assay,
Compound A inhibits blood vessel formation when administered at a dose of e.g. 0.01
to 1000 pg/kg s.c.



Compound A is thus useful for the prevention or treatnent of angi ogenesis,

I nfl ammat ory di sorders as indicated above including inflanmatory eye

di seases WO opmoubar edema, e.g. cystoid macul ar edemm, i dipopatPhi/essey st oi d
macul ar edema, exudative age-rel ated macul ar degeneration, choroi dal
neovascul ari zation rel ated disorders-agd proliferative retinopathy.
Conmpound A also has an inhibiting effect on the proliferation and m gration
of smooth rnuscle cells as indicated in following tests. Chronic Allograft
Rej ection The kidney of a male DA (RT1 a) rat is orthotopically
transplanted into a nale Lewis (RT1 1) recipient. In total 24 animals are
transpl amd)mdounﬁAisahusmd;etulaoethbrpealemiommrtneatmt ofspwiagesedisat 7.5 ng/ kg/ day
per os f.Q ays. startin t.he da t.ranspl ant at | to prevent
acute cel Iwrg?gfséﬁlggpﬁws '&'mﬁegﬁﬁmﬁ %%HEBH?@@?’@WW A %féasﬁgrfor med. Each
exper i naﬂanlargsmum, brgeaya@idvmédmlaa edema| idw;patlﬁlscysafd frapiatiadenia,or ) pl acebo
corrprlses ani ma Startl 4 s after tran antati o e

reci pi enff*! en%gesr ifrsk%d P‘F@‘J?E 'O%ﬁ‘o&%l d WV?*H‘B 'F%??’\Mepqilec{:onpound A
or recelmg;raé,@@aacpmmranaeélred ;sat ter transpl antati on organ perfusion is
measured by MRI. This is repeate days 53-64 after transplantation and
at the end of the experinent. The anl mal s are then autopsied.
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allograft nodel results in an inproved organ perfusion as well as a
reduct i JAUSSE cligagrndicated indollgMng desds-ed vascul ar renodel I ing and graft
infiltration (cellular rejection). A marked and persistent drop of 1G--1
| evel s has al so been nmeasured. These results have been confirned in a

second Qﬁ_obtﬁéﬂg{éﬁﬂﬁmﬂgnu& ng a het er ot opi ¢ nouse heart
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Gonor ¢TEPERAeRBOF ST 8 eltoP o BRpeetBling BN 8B ot 0 D1t S the
r eci pi ertrarsplaatation,do paeveat gcuig celiularmejections Cootralatesal mepbiestordy iginot - punp i s
o120 SitoghTRR Skt orgbd ERSRUFPL b Bike SFOMEP BRIP4 2,
t r anspl gidaboaoniptisesisik paimals Starting 14 eapsiaftertaneplgntatipn, Wik 0&bifddrii1 92
PCT/ EPO 1a{n(|)n81a %%re treated up to 112 days by infusion with Compound A 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 Compound A at a dose of 10 pg/kg/h in this rat

kidney allograft model results in an improved organ perfusion as well as a reduction in

chronic rejection related vascular remodelling and graft infiltration (cellular rejection). A

marked and persistent drop of IGF-1 levels has also been measured. These results

have been confirmed in a second set of experiments using a heterotopic mouse heart

allotransplantation model, demonstrating beneficial effects on vascular remodelling as

well as in graft infiltration.

Compound A has also been tested in a carotid artery loop transplantation model using
B10.A (2R) (H-2h? mice as donor and B10.BR (H-2") mice as recipient. In brief, the
donor carotid artery is transplanted paratopically as a loop into the recipient’s carotid
artery by an end-to-side anastomosis. A mini-pump is placed s.c. immediately after
transplantation that delivers Compound A at a rate of 50 pg/kg/h. Carotid artery grafts
are harvested at 30 days after transplantation to analyse vascular remodeling e.g. by



-14 norphonetric anal ysis of Verhoeff elastin stained paraffin sections
using a conputer- assisted system In this nodel Conpound A inhibits

neoi nt i mawofoennmapi on conpared w th non-treated ani mal s WRETHEPa1/088SEi Ve
neointima is formed. Angioplasty Studies on angioplasty are done in the
rat nodel of balloon catheter injury. -Bdl-l oon catheterization is perfornmed
on day 0, essentially as described by Powell et al. (1989). Under

| sof | uorane anaest hesia, a Fogarty 2F catheter is introduced into the |eft
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random zed. Conpound A is administered by continuous infusion wusing

m ni purrpR at 2 rate of 10 pg/kg/h starting 2 days before balloon injury
(day S)Wt he end of the study, 14 days after balloon injury. The
rats ar eStubdirs oa;rm\gaiphh%ty a:ed:lonwt fhelran’hbuelroabellabmbanmtéruﬁjedj VBdllboR. 1 M

phosphat e buffered, sal u n d then for . W|th
Db ol Chtbs iRy dbarionan opiay & stnentiaiy{as doschbed B boge o8 1Beec ar

t hen excuadst, lscﬁraaaern@taeﬂeétheﬁasaJFégaﬂyhm@athétésuwwmcem grdeftn 0.1 M
cacodyl ate bufferé& cont ai pi ng % S and j ncubat ed

over ni ghtoramon ggo a‘?ﬂ'@( t? SPWMF HpifrEydg- ﬁ@%'&?"@[}%@"a}?&e ¢3tBetepisiBeMed in
Technovi fem6lE8, @rmurdlmm:eagrodmha%mm%ama fo ms;@mm&mg &1 théhe

cross-sectional area of the media, neointima and the |umen are eval uated
nor phonediimalg|aliowpd taxesavero? gEayps ﬁé@% RoRe) ratsi (40Q g sarptoximptely24 weekmt o,

Canada) . olbf‘artemséd ?&%ﬁé’stu@?@ﬁé‘@&\tﬁl mﬁubl%inﬁson@?bl'iﬁ tEBNing B SHSSUNA%A

significantly. nmpound hus aPso usef ul preventlng or conbating
graft ve@ryieuheda@@a%wy r%nctymlzqg p@mp@un&én%aﬁramraﬁtbymawwpanfhssle@ e.g.

Ping, comn i aRiroro By shuho 2 LARTRGRNMoR AR B8 "0t or
pr event i urgil tre &ndedtthmgudys,l L ¢ @ayafaﬁesbailmoeumuryr'ém fats)anesihemdhmstl}eiaedl ar
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whi ch di 8aropcri arterlesI are I'Cr'ernI é%lsed .E:ehpeara\{tga ?r%masrurro%dlrr]lg tlssue 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 then embedded in Technovit 7100 according to

the manufacturers recommendation. The cross-sectional area of the media, neointima

and the lumen are evaluated morphometrically by means of an image analysis system

(MCID, Toronto, Canada). In this assay, Compound A inhibits neointimal thickening

significantly.

Compound A is thus also useful for 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. hear, lung, combined heart-lung, liver, kidney or pancreatic
transplants, or for preventing or treating vein graft stenosis, restenosis and/or vascular
occlusion following vascular injury, e.g. caused by catherization procedures or vascular
scraping procedures such as percutaneous transluminal angioplasty, laser treatment or
other invasive procedures which disrupt the integrity of the vascular intima or
endothelium.



endot hel ium WO 02/010192 PCT/ EP01/ 08824 -15 Conpound A has a beneficia
plasma half-life. It has an elimnation half-life between 15 and 30 hours.
For all tweoaboue2 i ndi cations the required dosage w || of PCOEPSEIS82L Y
dependi ng upon, for exanple, the host, the node of adm nistration and the
severity of the condition to be treatgd- In general, however, satisfactory
results are obtained by admnistration in the order of from1l gg to 0.7
ng/ kg/ day of Conmpound A An indicated dai ly dosage for patients is in the

o e, o CabRRiRn fadH pele T lesiip BhaC A A elmBSR e ehPuslti Y

adm ni stadedd hours.di vi ded doses up to 3 times a day in unit dosage form
containing for exanple from about 0.5 pg to about 25 ny, e.g. from about 2
pg to 20 ng, for exanple from2 pg to 1.5 ng of the Conpound A Conpound A
may be aEbrialitisd 5@ indications theregquived aasvsngamnrat:muirée:‘aerepmm aidre sal t

form or | exes uch salt d C.O exe repared i.n conventi onal
ranner GG be P, i mods dAoraRsEua A P sovarl #hBe Soptlionin.  The
present bd thaLEd. 'I@@eﬁér&ph§W@Vérd§£|sfh FESRRE Hid GLAAINE® BP a8hinigtratieRTr | si ng
Compound A in free base formor armaceutically acceptable salt form

or conpltes ofdsr #ffrt)'@g‘ewg]@ro ng’{kg/@'ﬁ\éo dromppundihAiniagieatedcialy josagedpt abl e
di | uent (ofiefRi¢ Indthe raMfell iR PR dpngfbsawamﬁmg bﬂerfé?abgl By @o??&xsaqt' onal

manner npound ni st ered sust rel ease form
e.g. i n 40rmg:@gnalzqut D:qiltarabgut Hingrsoe £H el eempanind corysiiendly agministaresspher es
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patient' npound A or a pharnmaceutically acceptable salt or
conpl ex f%%g}e ffti;%rg ﬂﬁ:oun m ni stered by any conventional route, for exanple

parenterally e.g. in formof inject- able solutions or suspensions
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invention also provides a pharmaceutical composition comprising Compound A in free
base form or in pharmaceutically acceptable salt form or complex form, together with
one or more pharmaceutically acceptable diluent or carrier. Such compositions may be
formulated in conventional manner. Compound A may also be administered in
sustained release form, e.g. in the form of implants, microcapsules, microspheres or
nanospheres comprising e.g. a biodegradable polymer or copolymer, in the form of a
liposomal formulation, or in the form of an autogel, e.g. a solid or semi-solid

composition capable of forming a gel after interaction with patient’s body fluids.

Compound A or a pharmaceutically acceptable salt or complex thereof may be

. administered by any conventional route, for example parenterally e.g. in form of inject-
able solutions or suspensions (including e.g. the sustained release form as indicated
above), orally using a conventional absorption enhancer, in a nasal or a suppository
form or topically, e.g. in the form of an ophthalmic liquid, gel, oinment or suspension
preparation, e.g a liposomal, microsphere or nanosphere formulation, e.g. for
instillation or subconjunctival or intra- or peri-ocular injections.

In accordance with the foregoing the present invention further provides:



instillation or subconjunctival or intra- or peri-ocular injections. In
accordance with the foregoing the present invention further provides: WO
02/ 010192wB@2/HERGL/ 08824 -16 1. Conpound A or a phar nmace®CiTaERoi/98824
acceptabl e salt or conplex thereof for use as a pharmaceutical; 2. A

met hod of preventing or treating diseasi®s or disorders as indicated above
in a subject in need of such treatnent, which nethod conprises

adm nistering to said subject an effective anount of Conpound A or a
pharmaceutically acceptable salt or conplex thereof; or 3. Conpound A or a
pharmaceutically acceptable salt or conplex thereof for use in the

pr epar at1.on @mpouridA ona pbaintadeuticalip asceptable salt oucamplex theyeahferiuse ass

defi ned undq; aTﬁ@ IFc‘?alThe conj ugat ed Conpound A or a pharmaceutically
accept abl e $aPt eof 'is useful either as an inmagi ng agent, e.qg.

vi sual i sation of somatostatin receptor positive tissues and cells e.g.

sonmat ost t| n re r _posi.tive nors_and rret es,. L.nfl t or

2ot o et ravaring PR el g ihe PhORGERSy vl BRI b4 o o
organ rej ectsub[ea infriezdd dfrsacis preatnient,ivihich mbihiod conplissseatinministeriagdesaidt abl e
el enent , Sitr mtting,nuclide, a flyorescent netal ion
or a par anagqﬁr@ﬁc&a" Bﬁectg%gamou ?ﬂf &’TBO A.orE@hagWeuE%{’%aéaepiat?leGd?,t

Fe3+, M2+ agalt@r2dmpleix théredf; badi ophar naceutlcal for the treatnent in vivo
of somatostatin receptor positive tunors and netastases, rheunmatoid
arthritis and severe inflammation conditions when conplexed with an a- or

R-em ttigg re@mpsldA ofa @ﬁﬁdmé&umxm aeeméblesalt:aﬁmqﬂéx therdbf G e il 61T,
171 u , 211 At, 213Bi 201Tl, as indicated by standard tests. In

particul ar, the PF@%@@M@ophaﬁaﬁcqlﬁ'éa'd‘ﬁﬁ]%@'&?'éEP’@éﬁﬂbG%mﬁtWr?&s to

somat ost at i ruef,hgggﬁgé}rzs a\ybp@ pKi val ues of from about 8 to 10. Conpound of
Exanple 3 conplexed wth e.g. "'In, 88Y, 90Y or 1 Lu binds in the nMrange
to the respective sst sub-types |n accordance with the binding profile of

Conpoundrify coHfifgatdd CBr'nEMuﬁH AUE'% be ést%gftuééilg(é%@ﬂéfﬁlg st Hledrlis usAP! exes for

somatostatin "receptors can als y Invivo testing, according to
st andar ceithesas apirnaging agentge.gawsuhlisatiansefsomatasmatinrecemter, popdive tigsuasx anpl e

the comgundgle. J48MRBldtatin receptor positive tumors and metastases, inflammatory or

autoimmune disorders exhibiting somatostatin receptors, tuberculosis or organ rejection
after transplantation, when complexed with a detectable element, e.g. a y- or
positron-emitting nuclide, a fluorescent metal ion or a paramagnetic ion, e.g. '''In,
1817, 77y, %y, BGa Eu*, Gd*, Fe*, Mn® or Cr*, 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 a- or
B-emitting nuclide or a nuclide with Auger-e’-cascades, e.g. *Y, ''Tb, Lu, ?''At, °Bi
or ®'T1, as indicated by standard tests.

In particular, it is observed that the conjugated Compound A binds to somatostatin
receptors with pKi values of from about 8 to 10. Compound of Example 3 complexed
with e.g. ""'In, ®Y, %Y or "’Lu binds in the nM range to the respective sst sub-types in
accordance with the binding profile of Compound A.

The affinity of the conjugated Compound A and its complexes for somatostatin
receptors can also be shown by in vivo testing, according to standard test methods,
e.g. as disclosed in GB-A-2,225,579. For example the compound of Example 3



WO 02/ 010192 PCT/ EPO1/ 08824 -17 conplexed with e.g. "'in, "8Y,. 90Y or
"'*Lu, gives a significant tunor accunulation 4 hours after injection into
m ce or rwDI2l0eEP Nng an exocrine pancreatic tunor expresPCAEPIEEI824
receptors. After administration of a conjugated Conpound A in conpl exed
form e.g. a "'In, ""Lu, 86y or'6" Tb-d@npl exed Conpound A, at a dosage of
froml to 5 pg/kg labelled with 0.1 to 5 nC radionuclide, preferably 0.1
to 2 mCi the tunor site becones detectable. The conjugated Conpound A when

radi ol ahelddckeWivith £5. @n, B8y e g) WFI).iu,” iiv%@Qis%ﬂﬁhﬁﬂgpopéc&nﬂhﬁlo@nde Wi th

Auger - ' -cascades exhi bit's dn antiprofiferative and/or cytotoxic effect on
t umor ced heurg alter inigckamiatomicetariats deapndanr execrige pascreatic tmasd i n nude ni ce

tests. AR re.d ulated with AR42J rat pancreatic tunor cells or
NCI - H69 Enaﬁﬂb(shgg Ir‘é%%rfi?'%fung cancer cells as disclosed above. Wen tunors

have reached a volune of 1 to 2 cnB animals are randon zed into control

and tre A ' AL d_ fonm i
adm ni s?&éﬁgﬁwg{@%@?“ﬁg%@?’ 8%%‘&&(%?%33@1‘&”%@'2&&% lﬂ%%{argbﬁﬁ%ﬁ%ﬂ(émér‘e L51 ven per
mouse. Theos!®Wd amplded CormpsouridA detastasage df fomt ta Sojad/kgbeled with 841 osed

Cost . taRraabehliBe. SR HnTE: B mictBehupr bid GRS IR0 a1t or "one

week and tunor growh is delayed for two weeks upon a single application
of the npound of _ Exanpl e, 3 conpl.exe ith 90Y. In contrast the control
o oups. SHBRANIBIR GRIBERINA e R ReHaSL A 6 ehfbe BN BHlgnbARE of abou
seven daya nuthidOwih ABLY¥r-eldaseadell dxPbits inaasiolifefative anbilof bytaioxicstfect

enbodi ments, the present invention also provides: 4. Use of a conjugated

Conpoun®nAUBSHEElISRearing samatogiatindeeantersc¢-gnashipdicatediim nude (icedestsct i on of
somatostatin receptor positive cells and tissues, e.g. somatostatin
receptor positive tunors and netastasis, in a subject and recording the

| ocal i sd¥udermiee armivoeidategiwiinAR42biet pangsgaticaumor epfisios NCI$169umarhod for in
vivo detgediap Id?\fg GRALEE &k ak 'd%cfo%@&QBQ\Ve.Tﬁéﬁ {urfors harH @ crRétfa b@lun% €. g.

somatostati n I‘(E‘C3 pt_OI‘ positi ve_t uerrs and netastaslis, 1n a s_u ] ect
conpr i siahd ta@rdmii anineals e randoniizeddntej covtrokansidrgatantatomrtoniugaiedc onpl exed

WO 02/ OWEOLBW ﬁ%“p@%orm is administered by i.p. or i.v. injections. 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 up to 50% of initial is observed after one week and tumor
growth is delayed for two weeks upon a single application of the compound of
Example 3 complexed with ®Y. 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 embodiments, the present invention
also provides:

4. Use of a conjugated Compound A complexed with a detectable element for in
vivo detection of somatostatin receptor positive cells and tissues, e.g.
somatostatin receptor positive tumors and metastasis, in a subject and recording
the localisation of the receptors targeted by said complex;

5. A method for in vivo detection of somatostatin receptor positive tissues and cells,
e.g. somatostatin receptor positive tumors and metastasis, in a subject
comprising administering to said subject a conjugated Compound A complexed



-18 with a detectable elenent, or a pharmaceutically acceptable salt form
and recording the localization of the receptors targeted by said conpl ex.
The conj wyeteedi@enpound A in conpl exed formfor use as anPCrEPONEEsagent nay
be administered e.g. intravenously, e.g. in the formof injectable

sol utions or suspensions, preferably-i1@the formof a single injection.
The radi ol abelling may preferably be perforned shortly before

adm nistration to a subject. In aninmals an indicated dosage range may be

fromO.01 tq,. ' | | 0.02 to 0.5
nCi y-em tt?"r’fé‘ ?gétlﬁgtﬁglzel ?a}%@gml’ ﬁpsﬁgfé?a%%@%wggépﬁﬁrgé%ﬁ%ﬁ“\&%mans, an

I ndi cat ed doseadingding locailizatioe of themedeptors1&@etegl/byPsaibograglax.ed Conpound A
conplexed e.g. with 1 to 100 nC/nR2 detectable elenment, e.g. "'In, 8r--Y
or 1771-u. 6. Use of a conjugated Conpound A conplexed with an a- or
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associated wth such tunor ' subj ect 1n need of such treatnent

rowh, in a.
whi ch cghioraed sherty HP@(%??'H%'%@“Q%?QP §€@F%‘ct a therapeutically effective

anount of a conjugated Conpound A conplexed with an a- or R-emtting
nuclide or a nuclide wth Auger-e cascades. 8. Use of a conjugated
Conpoundn Animaly ap gicated-desagairapgempak pediome0.93 te 1i9digrifa caniy

fact . . : _ oal Ction.
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excpr oss1 115 16ams by BT ool ACSHletBl5 it to 10 At PBeefbfic ™ ner apy
desi r ed.elémegtcagt lin, ¥vierddse is cal cul ated on the basis of

phar macoki neti k and radi oactivity distribution data obtained in to healthy
organs and WO 02/010192 PCT/ EP01/ 08824 -19 based on the observed target

upt ake. @\ f Yoftd éomugatedCompoiinddA&oRIpXed ith @A@Y Bcemitting nuclide or a

nuclide with Auger-e’-cascades, for in vivo treatment of somatostatin receptor

positive tumors and metastases.

7. A method for in vivo treatment of somatostatin positive tumors and metastases,
e.g. for treating invasiveness of such tumors or symptoms associated with such
tumor growth, in a subject in need of such treatment which comprises
administering to said subject a therapeutically effective amount of a conjugated
Compound A complexed with an a- or B-emitting nuclide or a nuclide with

Auger-e cascades.

8. Use of a conjugated Compound A or a pharmaceutically acceptable salt thereof
in the manufacture of an imaging agent or a radiopharmaceutical composition.

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 somatostatin receptors, the volume of
the tumor and the therapy desired. In general, the dose is calculated on the basis of
pharmacokinetik and radioactivity distribution data obtained in to healthy organs and



A may be adm nistered repeatedly e.g. over a period of 1 to 3 nonths. In
ani mal s an indi cated dosage range may be from 20 to 100 gg/ kg conj ugat ed
Conmpound woamenpliexed with 15 to 70 nC of an a- or 3-em tPCaEPaueisede or a
nuclide wth Auger-e cascades, e.g. 90Y, "'Lu or 161Tb. In larger mammal s,
for exanple humans, an indicated dosag® +ange may be from1l to 100 gg/ n®
conjugated Conpound A conplexed e.g. with 1 to 100 nCi/n2 of an a- or
J3-emtting nuclide or a nuclide vvith Auger-e--cascades e.g. 90v," "Lu or

mni h h
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adm ni st ered advant ageously by infusion, e.g. an infusion over 15 to 60
mn. Depending on the site of the tumor, it may be administered as close

as possilplghirh8ls aRendicHt®d desdge, raﬁg@mapbemﬁlao o 100 c@khebsjugatéhe present
|nvent|on al so provides a pharnmaceutical conposition conprising a
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together with one or nore “phar rraceutlcal ccepta t or carrier.
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prostate cancer), ovarian or colonic tumours, small cell |ung cancer,

mal i gnant bowel obstruction, paragangliomas, kidney cancer, skin cancer,
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According to a further aspect of the invention,” thefe provi
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Compound A in free base form or in pharmaceutically acceptable salt form or

complexed with a detectable or radiotherapeutic agent, together with one or more
pharmaceutically acceptable diluent or carrier.

Compound A or the conjugated Compound A in complexed form may be suitable for
imaging or treating somatostatin receptor expressing or accumulating tumors such as
pituitary, gastro-enteropancreatic, carcinoids, central nervous system, breast, prostatic
(including advanced hormone-refractory prostate cancer), ovarian or colonic tumours,
small cell lung cancer, malignant bowel obstruction, paragangliomas, kidney cancer,
skin cancer, neuroblastomas, pheochromocytomas, medullary thyroid carcinomas,
myelomas, lymphomas, Hodgkins and non-Hodgkins lymphomas, bone tumours and
metastases thereof, as well as autoimmune or inflammatory disorders, e.g. rheumatoid
arthritis, Graves disease or other inflammatory eye diseases.

According to a further aspect of the invention, there is provided a pharmaceutical
composition comprising a conjugated Compound A or a complex thereof together with
one or more pharmaceutically acceptable carriers or diluents therefor. Such



e.g. for imaging, in formof a kit conprising two separate dosages, one
being the radionuclide and the other the conjugated Conpound A wth

I nstructiwo2pore xi ng them For radi ot herapy, the conj egatepdi/@Gsepound A
in conplexed formmay preferably be in the formof a hot liquid

formul ati on. Conpound A or a conjugat edgConpound A in conpl exed form may be
adm ni stered as the sole active ingredient or in conjuction with, e.g. as
an adjuvant to, other drugs. For exanple, Conpound A nay be used in
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e.g. nat ecmr'qlcm Qjéhg gxtmsllq:lgf gdqm LA4 ofa mutapt thergot, e.g. an at least
extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein sequence,
e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g. LEA29Y; adhesion
molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3 antagonists, VCAM-4 antagonists
or VLA-4 antagonists. Compound A may also be used in combination with an anti-
inflammatory agent, a GH secretagogue receptor modulating agent, e.g. ghrelin or
hexarelin, a GH receptor antagonist, e.g. pegvisomant, an insulin secretagogue or insulin
secretion enhancer, e.g. a sulphonyl urea, e.g. tolbutamide, chlorpropamide, tolazamide,
acetohexamide, 4-chloro-N-[(1-pyrolidinylamino)carbonyl]-benzensulfonamide
(glycopyramide), glibenclamide (glyburide), gliclazide, 1-butyl-3-metanilylurea, carbutamide,
glibonuride, glipizide, gliquidone, glisoxepid, glybuthiazole, glibuzole, glyhexamide,
glymidine, glypinamide, phenbutamide or tolylcyclamide, a short acting nonsulphonyl urea,
an oral insulinotropic agent derivative, e.g. a short acting insulin enhancer, e.g. meglitinide,
repaglinide, a phenyl acetic acid derivative, e.g.nateglinide, a DPP IV inhibitor, e.g. 1-{2-[(5-
cyanopyridin-2-yl)amino]ethylamino}acetyl-(2S)-cyano-pyrrolidine dihydrochloride, LAF237,
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cis retinoic acid or an analog, derivative or a pharmaceutically acceptable salt thereof, a
protein tyrosine phosphatase kinase 1B, a glucogen synthase kinase-3 inhibitor, a non-
peptidyl small molecule insulin mimetic compound, e.g. L-783,281 or CLX-901, or a low
dose of insulin, a glutamine: fructose-6-phosphate amidotransferase inhibitor, a glucose-6-
phosphatase inhibitor, a biguanide, e.g. Metformin, a fructose-1,6-biphosphatase inhibitor, a
glycogen phosphorylase inhibitor, e.g. CP-91149, a glucagon receptor antagonist, e.g. CP-
99711, NNC 92-1687, L-168,049 or BAY27-9955, a phosphoenolpyruvate carboxykinase, a
pyruvate dehydrogenase kinase inhibitor, an a-Glucosidase inhibitor, e.g. 4”7,6°-dideoxy-4"-
[(1S)-(1,4,6/5)-4,5,6-trihydroxy-3-hydroxymethyl-2-cyclo-hexenylamino}maltotriose or O-4,6-



dose of insulin, a glutam ne: fructose-6-phosphate am dotransferase

I nhi bitor, a glucose-6- phosphatase inhibitor, a biguanide, e.g. Metformn,
a fruct oswolb2@irbphosphatase inhibitor, a glycogen phospromEParess24
inhibitor, e.g. CP-91149, a glucagon receptor antagonist, e.g. CP- 99711,
NNC 92- 1687, L-168,049 or BAY27-9955, -@2phosphoenol pyruvat e car boxyki nase,
a pyruvate dehydrogenase kinase inhibitor, an a-d ucosi dase inhibitor

e.g. 4",6"-dideoxy-4"- [(1
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Pram inti an agent ant1-an

benzopor @hymzqwomygn a:gr variepoffinnmidestiusn auaidrpyidylmethyl-phtalazine.

4- pyri dyl nmet hyl - pht al azi ne. Conpound A or a conjugated Conpound A in

conpl exed formmay al so be used in conbination with an antiproliferative
agent, ngmaommbMt be:bajugatebccmmgmde\ lg copmﬂﬂxiedm may glsothiet usedrire,

cisplatin um. H’niCirh a or our htagﬁla a.grm)nal ﬁnt or

ant agoni &M b’""é HheiPx Hﬁ’B Ehagi" rﬂ98>? RAPBIRARSEEB AMIA P19, PRATA case
of prost géracitabinec eisplatimum adoxarubicis 5-fu@esuradil dfea)tcﬁ‘,ter Iﬁtirnioaa(&gqmem ally in the
case of breast canc nti nmet abol al kal oi d, z% bi ol ogi cal
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protein &nglm%mmﬁo@aﬁdum |e&ei¢|a@é§pbénanyﬁmmee sadesibredst cafcerggAnt with
ot her or unknown mechani mof action, .'goa y e othllone or epothil one
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Conpoundinfsridfors, 8@ Hhitsidk 8Fpreip e'kihdbeCiPIr 8 ARke/tHPESRiINS kiAASE, ok ahered i n
conjunction with another dru osages of the co-administered drug will of

course vagept wih gthed |°ﬁgn'emmfae@qa@esnbpf acionr &1g- 2B sPekllene &freroilonpeci f i ¢
drug_emiiaxate, PalmitrodRsihbions 4.9 BBahi&A!RAD opBrA@, forth. The term

"co-adm ni strati on" mbi ned adm ni stration" or the like as utilized
herein are neant to enconpass admnistration of the selected therapeutic

agents LW HRrSEGR sumAio?atconﬁggtear@om B%ER dofh tp'lé?(%g'fﬂﬁw*s afifBieled jh€91 MENS

n which the agehts are not cessari adm ni stere sane route of
adm ni st eenjunstionwithanother daigedesages of theec@caﬂrmﬁteeed/\ﬂmb vwlhef daprseging t he

present LahaRhgYh Me Yedioldiug embloybd dnRb spS@ficlrug employed, on the

condition to be treated, and so forth. The terms “co-administration” or “combined
administration” or the like as utilized herein are meant to encompass administration of the
selected therapeutic agents to a single patient, and are intended to include treatment
regimens in which the agents are not necessarily administered by the same route of
administration or at the same time.

In accordance with the foregoing the present invention provides in a yet further aspect:
9. A pharmaceutical combination comprising a) a first agent which is Compound A or a
conjugated Compound A in complexed form and b) a co-agent, e.g. as defined above.

10. A method as defined above comprising co-administration, e.g. concomitantly or in
sequence, of a therapeutically effective amount of Compound A or a conjugated
Compound A in complexed form, and a second drug substance, said second drug
substance being, e.g. as indicated above.



9. A pharnmaceutical conbination conprising a) a first agent which is
Compound A or a conjugated Conpound A in conplexed formand b) a co-agent,
e.g. as dwbimetiabove. 10. A nethod as defined above conpCirgiPago08s24
co-adm ni stration, e.g. concomtantly or in sequence, of a therapeutically
effective anount of Conpound A or a canjgugated Conpound A in conpl exed
form and a second drug substance, said second drug substance being, e.g.
as indicated above. WD 02/010192 PCT/ EP01/ 08824 -23 The particul ar

conbi nation of the invention will be selected depending on the prevention
or treatenent of diseases or disorders; e.g. a conbination with an

i MUNOS UPHY parsityigr @pstihation@t tite Mverition vill by esletied depeidiegbe teprevéntiohropni ¢
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anti-inflammatory agent for the prevention or, treatnment of |nf]ammtory
di seasesSasretagagiiey insylin secrelian enhanesr. ingklinsensitizefoia Inwdogg of insulin in the

ant i - angjroARRAL biGifdte£6t Sorhslicalidi tRErRYE AlcoRibiritioh WhAlmRiMti-ifflarsmatory Macul ar
edema or degeneration or iIn cancer, a conbination with a chenotherapeutic

agent  fagenhix the\pexaatian oniaypentd ifamoaterysiseagegoudisardarscp spmiination A

(Iilgnpa u gdwflﬂiaﬁ Q6o v grntifnYicgehBtid effddidYor NePrevertlohl oPtrEhadrt o2 HH 8 s N a

macular edema or degeneration or in cancer, a combination with a chemotherapeutic agent

for use in cancer.



QA) one of the am no groups being optionally in protected form or a salt
or conplex thereof. 2. A conpound according to claiml in unprotected form
in salt fwome/o1@92 A conpound according to claim2 as a nomoTI/EPo1/cissal t. 4.
A compound according to claim3 in the formof an acetate, benzoate,
aspartate or panpate salt. 5. A procesg . for the production of a conpound
according to claiml1, conprising cyclising a |linear peptide in protected,
pol ymer - bound or unprotected formin such a way that the desired conpound
is obtained and then optionally rermvd'd%ﬁ tshe protecting group(s) and
recovering the desired conpound thus Ml ned, in free or salt form 6. A
conpound according to claim1l wherein the side chain am no group of Pro is
conjugated tq a chel ati agent, optionally conplexed with a detectable or
a radi other ApERIERY I%t?fg’m.al A pharnmaceutical conposition conprising a

conpound according to claim1 or a phar utical |l y_acceptable salt
thereof, in association with one or nore rmaceu 1y acceptable
diluent or carrier therefor. 8. A pharnpcefitigal c osition according to
claim7, in a sustained rel eage for N AN ' nNform 9. A

phar maceut i cal conposi tiwh Naet th3 ¢ aign 7_,for use in conbination

wi th an 1 nmunosuppressive ageng, an_anti-inflammtory agent, a GH

secret agogue receptor nodul ating adeng, T ;N ceptor antagonist, an

i nsulin secretagogue, an insulin sec ' i, PCT/ EPO1/ 08824 - 25
enhancer, an insulin sensitizer, a Law dos insulin, an agent having

anti-angi ogenetic effects or a ch jc agent. 10. A nethod of
preventing or treating disorders w | ogy conprising or

associ ated with excess G secretion and/or excess | GF-1 and ot her
metabolic disorders related to insulin or glucag el ease,
ent er ocut aneous and pancreati cocutaneous fistul a, ritable bowel syndrom

1| a1 of 16 SR H00 8RO GoindlLBRGRAT n BBletieoRA, K dney di sease, dumpi ng

syndrom ~Watery di arthea syn
or a salt or complex thereof.

2. A compound according to claim 1 in unprotected form, in salt form.
3. A compound according to claim 2 as a mono- or disalt.
4, A compound according to claim 3 in the form of an acetate, benzoate, aspartate or

pamoate salt.

5. A process for the production of a compound according to claim 1, comprising
cyclising a linear peptide in protected, polymer-bound or unprotected form in such a way
that the desired compound is obtained and then optionally removing the protecting group(s)
and recovering the desired compound thus obtained, in free or salt form.

6. A compound according to claim 1 wherein the side chain amino group of Pro is
conjugated to a chelating agent, optionally complexed with a detectable or a
radiotherapeutic element.

7. A pharmaceutical composition comprising a compound according to claim 1 or a
pharmaceutically acceptable salt thereof, in association with one or more pharmaceutically
acceptable diluent or carrier therefor.

8. A pharmaceutical composition according to claim 7, in a sustained release form or in
a topical form.

9. A pharmaceutical composition according to claim 7, for use in combination with an
immunosuppressive agent, an anti-inflammatory agent, a GH secretagogue receptor

modulating agent, a GH receptor antagonist, an insulin secretagogue, an insulin secretion



Al DS-rel ated diarrhea, chenotherapy-induced diarrhea, acute or chronic
pancreatitis, gastrointestinal bleeding, tunors and malignancies,

angi ogenewo2/0n@eul ar edema, choroi dal neovascul ari zat i oCTgipat/es$24

di sorders, proliferative retinopathy, graft vessel diseases, vein graft
stenosi s, restenosis and/or vascul ar aegl.usion follow ng vascular injury,
In a subject in need of such treatnent, which nmethod conprises

adm nistering to sai d subject an effective anmount of a corrpound accordi ng
to clai enjhancer an nsu nmsaecneLhtzerC,aatI d;% 585 fn%gllne aﬁaagtentoﬁavmgn;)ntl angxogeneP ic

effects or a chemotherapeutic agent.

10. A method of preventing or treating disorders with an aetiology comprising or

associated with excess GH-secretion and/or excess of IGF-1 and other metabolic

disorders related to insulin or glucagon release, enterocutaneous and

pancreaticocutaneous fistula, irritable bowel syndrom, inflammatory disorders and

diseases, polycystic kidney disease, dumping syndrom, watery diarrhea syndrom,

AlIDS-related diarrhea, chemotherapy-induced diarrhea, acute or chronic pancreatitis,
gastrointestinal bleeding, tumors and malignancies, angiogenesis, macular edema,

choroidal neovascularization related disorders, proliferative retinopathy, graft vessel

diseases, vein graft stenosis, restenosis and/or vascular occlusion following vascular

injury, in a subject in need of such treatment, which method comprises administering to

said subject an effective amount of a compound according to claim 1 or a

pharmaceutically acceptable salt or complex thereof.



