Preparation of Somat ostatin Peptides The present

invention relates to a process for preparing cyclic
waeotsaboskat i n anal ogues and the internedi at es PSEEP1004/008850

this process. Mire particularly the invention provides

a process for preparing a cyllic somatostatin anal ogue

of formula wherein Ris - C2-6al kyl ene-NR R , ~

-Cral kyl ene - guani di ne or -C‘al kyl ene- COOH wherei n

Prep£atdh &fsdhabstafh pegiRRgndently is H Ctal kyl,
-hydr oxy- Ctal kKyTene or acyl or R and R form together
wWth the nitrogen atomto which they are attached a

The HEReEY GAEOHAT TR RO PraCeRe b Do IS ipFiafy analogues and

the intdaretiatds. usedl ivthihtoBessherein Z is or S and Ris
optionally substituted phenyl, or a salt thereof. Any
acyl may be e.g. R G- wherein Ris H Ctalkyl, C

More Dattiaryy theGnvergivt lpedidesla srocémsriayprepiMreia BRIiRs6Da8taAin
het er ocyclic group, such group may be aromatic or

analogg@gffg(%aladnd may conprise one nitrogen or one
nitrogen and a second het egqatom sel ected from
nitrogen and oxygen. Pref bly th terocyclic group
Is e.g. pyridyl or norp no, C. ylene is

preferably - GH CH - Menrzk W3 ..... ) Ntut ed phenyl,
the phenyl g# y\be SUbSt°tuEﬁf by hal ogen, nethyl,
et hyl , met hoxy @r ethexy, e.g: ho and/ or para.

Preferably Ris unsubsgi tote@ pleny! . Amino acids in
position 2 and/or 5 rpé ”h{'&te € huconfi guration.
Preferably each of o)

R,

wherein

R is —C.,.salkylene-NR3R,, -C,e¢alkylene—guanidine or -C,.galkylene-COOH wherein each of
Rz and R, independently is H, Cy4alkyl, co-hydroxy-C“alkerne or acyl or Rz 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 Z;-CHx-Rs, —CH»-CO-O-CH-Rs

or

CH,R,
wherein Z, is O or S and R; is optionally substituted phenyl,

or a salt thereof.

Any acyl may be e.g. R,CO- wherein R, is H, Ci4alkyl, Co4alkenyl, Csscycloalkyl or benzyl.
When NR;R, forms a heterocyclic group, such group may be aromatic or saturated and may
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,.salkylene is
preferably —CH,-CH,-. When Rs is substituted phenyl, the phenyl ring may be substituted by
halogen, methyl, ethyl, methoxy or ethoxy, e.g. in ortho and/or para. Preferably Rs is
unsubstituted phenyl.



them has the L configuration. The conpounds of formnula

may exist e.g. in free or salt form Salts include
waeiodop@eli ti on salts with e.g. organic acids, POI/EPm®D4/@8850

acids or inorganic acids, for exanple wth

hydrochl oric acid, acetic addd, lactic acid, aspartic

acid, benzoic acid, succinic acid or panoic acid, or

e.g. alkali netal salts when R conprises a COOH group.

Aminbakids W@éé&t!dﬁrﬁ Srtl/brS5 ARY have fe B6r eOnfigdFatidhVRleBdthbly each of
alts ependi ng whether 1 or 2 acid equival ents

themzﬁ‘?é”&d‘dé@f‘qlgérqt'ﬁ@ Conpound of fornula in free base
form Preferred salts are the aspartate d

The GogIRGENES RTRBRYR { MaTIRXISHP Gc BEPeHt %Péﬂ%ﬁahﬁ?ngif@sr%@idn@ddmon

salts ith BRE ol BRI pI9ARFit 56:8s 8r BY¥RJahralcidaNcs kREMPIE vath
corresponding |linear peptide in protected form t has

hydrogbipris GF'Br acetin geigl. lBeinaqidasRARiA AE1d; PRNAIFAGS SHEANC §pigPr pamoic
acid, bPe BabikaiFtksH bitsAeRREEmHEel BecGOHRES I MRS add'trbnzsalts may

term nal am no acids of the corres[?ondl n% i ne
exist 35 FONdE! IAIENIGRITS ©.gIePSRFING HNBHEL] B RisCheguNaeNiare added to

the COpBLAGOMBIUIBE BT FrdObdd hARtPrbRere)altd aRtitheBshatale 8hsalt or the
amno acids 3 and 4, or 4 and 5, or 6 and 1 provides

pam0§fegwr>m>%9étnt ly interesting results. The cyclisation
tween amino acids 4 and 5 |s parti cul arI TJgreferred

The pmees&y& ProgyetiosacseEinadiorde fnyert iAD CoRTERES BYHBEIRLTIER Aba

corre%ﬁddmgaﬁ\bﬁﬁpé’ptlaédw &oté&ed*oﬁfﬁdt Ras fw SurdRgindly |b@@lfﬂ fddﬁd that the
roved %/ reduced SOITEH

t Ion
CYC“SEH BteP & C“'@fl}’rqqm?éf‘ﬁ%?té’” ”t‘%é@%c"@? "?a? eérﬁ‘"?i gpioagids of the

corre?&)rﬂﬁfgfli‘héaﬂﬁbdﬁfdé holtesis §tlidanes possuanm@s! it PaSs@pkingly been found
actants: e. %@I i sati_on throu%g t he use of

that th PYRISAION NBVERNTTIER 20K S ANTG OF BBBH RERANGS Praides

&gmflcﬁMWWhte@é‘stmg heduits] PhePEyRvsAlioH batwiledRsifo BEIls RARE 1*5 Bertidularly
nmpound of fornula or a salt thﬁj@eof aﬁﬁl ndi cat

prefefiy Ehe CUBTISBIARGORYE o Jhe et REe s B 3 and 4, or 4

and 52826 agd @ 184d foamptdved leldd Wi’tfﬂéd@&dﬁéd)rﬁerﬁééﬁlaw at the chiral sites.
O)-PrO} (Dor L) PhQ DTr P R%w}/f NHR Il CH
Furtherpq10re these cyclisation steps can be pe d with less strlngent conditions and

reactants: e.g. cyclisation through the use of an azide can be avoided.

In a first embodiment of the invention, there is provided a process for preparing a compound
of formula | or a salt thereof as indicated above,

comprising cyclizing a linear somatostatin analogue of formula Il

H2N-TH—CO—Phe-{4-(R1-NHCO-O)-Pro}-(D or L)Phg-DTrp(R,, )-Lys(4-NHR,,)-OH I
CH, R,

or of formula Il

H-Lys(4-NHR,,) -HN-TH-CO-Phe-{4-(R1-NHCO-O)-Pro}-(D or L)Phg-DTrp(R’,,)-OH i
CH,-R,

or of formula IV



or of fornmula HLys(4-NHR ) -HN CH CO Phe-{4-(R
NHCO-0)-Pro}-(D or L)PhQ DIrP(R *)-OH CH -R or of

wo erosla24 VH (M(R -NHCO O - PrO - (D or L) Phl g- DACRER004/008850
)-Lys(4-NHR )-NH CH CO Phe-OH |V LH- R wherein and R
are as defined, each of and3-independently, is an
am no protecting group whereby when R conprises a
terminal NH, this termnal NHis also protected by an

H-{4- ”N%o%)oﬁrﬁﬂd J}Q)F%Cb’ﬂg(R @‘Eyéﬁbﬁﬁﬁ ﬁHLrtH _86.FremYi ng

e protecting group and recoveri g a conpound of
formula thus obtained in free formor $HhRsalt form

Sui_t abl e am no rotecting groups are e.g. as
whergja & ANH&a 2 8% 98edpl e, in "Protective Groups in

each@’gﬁ@ln@ Ky NinBeséridentyl id/én Q‘n&@&ﬁot@cﬁig rod@hn W | ey &

Sons | nc Second Editi g@e %f such 35
wherghyoy e RnPreprisep e tgrlr@n%?ﬂ-i fﬂﬂ"“%‘ Has RO oi§ped by an amino
prote&tfiRyrbib,pept i de synt hesi s, tert.-butoxy-carbonyl,

car bobenzox fl u%reng/ thoxg rbonyl ,
and \Ag]er%;g}ggg@ b%wvmg the protecting group(s 83
and rélco(vénﬂg gicBRbBYhd 8ﬁ fOrrall(9 X Ol Goedveedih ifrde merheddid Isalt form.
1- (4, 4-di net hyl - 2, 6-

Suutaﬂlb QRAGY Cﬁﬂo@é&?ﬂg bhﬂﬁb@ ete §ng§§ bé’édﬁﬂé&' Ifor dkarfeiid)yh tRTbleytive Groups in
I z‘sél d Phage Peq:_[tdét
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ExarripRié &@nmeammtdrutebﬁwgogbb@g ar@da §.racelyeondraiae REcupeiasalsed in

peptnc?ea A um or 83? % haglcér nyI cargobeenrzlo;(/ye,‘tﬂuorenylmethoxycargonyl

lony@an(bl@ﬁﬂZ 01(4 uaméthg«ryB)deblchonyyndene)ethyt 1-(4,4-dimethyl-2,6-

d|oxot Al anﬁtdg Iau?r) ?nne;;#)g&sﬁ 2 g@éﬂ?){ltﬁ& ?@Pﬁ (;‘h%%gdplﬁgmvwllﬁe Fmoc solid
Phas® ©%piid Sy RS [0hadére Urmre[réuﬂ/ Press, 2000).
H benzotri azol - 1-yl ) (di met hyl am no)

Cycllémbhﬂ@%hvéﬁémﬁlmd patitfiad Mthaiptdehed dfodrn araihuboratpbos-

PO RRRPFSERYATARIFIIY StEarboosaqtvplens o Q- ReBOBFPEI NN N N-
tetramethyluronium-hexafluorophosphate, benzotriazol-1-yloxytris(pyrrolidino) phosphonium
hexafluorophosphate, N-[(1H-benzotriazol-1-yl)(dimethylamino) methylene]-N-methyl
methanaminium tetraftluoroborate N-oxide, N-[(dimethylamino)-1H-1,2,3-triazolo[4,5-b]pyri-
dine-1-ylmethylene]-N-methylmethanaminium, 7-azabenzotriazol-1yloxytris(pyrrolidino)-
phosphonium hexafluorophosphate. Preferably the reaction may be carried out in the
presence of a base, e.g. an organic amine, e.g. N-ethyl diisopropy! amine, N-
methylmorpholine, triethylamine, or tribenzyl amine, and in the presence of an auxiliary
nucleophile, e.g. 1-hydroxybenzotriazole, N-hydroxysuccinimide, 3-hydroxy-3,4-dihydro-

1,2,3-benzotriazine-4-one or 1-hydroxy-7-azabenzotriazole.

The cyclisation of a compound of formula Il, Il or IV leads to a compound of formula | in
protected form, i.e. a compound of formula | wherein one or more or all amino groups
present in the molecule are protected by an amino protecting group. Examples of such
compounds are e.g. cyclo[(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp(Boc)-
Lys(Boc)-Tyr(Bzl)-Phe-], cyclo[(2S,4R)-4-(Boc-NH-CH,-CH-NH-CO-0)-Pro-Phg-D-Trp-
Lys(Boc)-Tyr(Bzl)-Phe-] and cyclo[(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-DPhg-D-Trp-
Lys(Boc)-Tyr(Bzl)-Phe-].



1-yl net hyl ene] - N- met hyl met hanam ni um

7-azabenzotri azol - 1yl oxytri s(pyrrolidino)- phosphoni um
weooahlasor ophosphat e. Preferably the reacti on PEEER®04/008850

carried out in the presence of a base, e.g. an organic

amne, e.g. N-ethyl diisopropyl am ne,

Nmret hyl nmor phol i ne, triethylamne, or tribenzyl am ne,

and in the presence of an auxiliary nucleophile, e.qg.

The %{nlﬂé %F&é&ﬂg%ﬁ@&dqsk@ég%g ren%kx%)ﬁ%‘b@&%ﬁ 46 Hl—:’tﬁgo%%nown in the art, e.g.

roxy- benzot iazi ne-
by clelavagelre;gwimtdﬂwemcrapdzaMdﬂClTE@/ﬁyMea%t |pbﬁncdfCiabCIz, 10%

HzSd:oETPormJ r%fchg{elgHJElBorlah 1l or 1V leads to a conmpound

a In pro ecred form i.e. a conpound of

Comﬁcﬂfn@s’ lof‘fo%@fa% If) ”P?f%cﬂlr o BMtE tH¥reRlate ﬁmenganFOQMﬁJ]%rr]toof the invention.

resent ule are protected b
Thesp competndsgnay b@prepase&irw lmkingftogatdr vamda@oad vaepeptide units,

each %Kﬁ %i)é_%?a @Ré éhe% r i ggla)cu gro 9r‘|l§/n|p(%§ft)e(-j Ig?{em ]V\fherein
the agyasl tn;[r(dZsumsiaphza\/(/aBotbaNHe@ste@-amlno acxd sequence as defined in
formu'lé\gﬁl Qﬁogév E%b}gn%%&ﬂr\l& CIEIySEIIE—;IOC) - Tyr (Bzl)-Phe-] and

The SKWeQQnQrY 5 Qarkdn P@d iy dERdiadnts (cﬁﬁfe%hoa{ kh&eh) i rRB & e 51 solution

0 protec I Ng groups na e renoved accord
or bytsglidvphdsedyntoasignstaming methane flrstear@mowrdclre@eégbd preesg synthesis,

the fl?@%‘tﬂtﬁ rforécfé_ré%lrttgaﬁ:e%tt lﬁg'&de g d%%eré%l%an% S8 styrene-based

resmmrxblﬁn@lbzttb@hgh bmuaakée hnkmp@gnajbnl@r whishrisitlaevable under mildd
condlll é/nso{o k%@h‘tr%r%&? ER9h ?Jt@ct@ﬂ\(r%ctagg gﬁﬁﬁﬂoﬂﬁy %LSHS l{u'ﬂ% trityl based

ese CO oun prepare
Imkert wexﬁ@plewy(haﬁroamwe@zﬁmembpem¢ aeid whieted or@@ﬂih@phenyl

grouﬁgpﬁ% Gﬂ%ﬁwafcﬂéé‘dg*@ﬁtulteeoag P%I afﬂe%ua@g QE Qdsh g% pjide

rote orm V\/n n the am S|n
chainawmaty\et insolutine ogey seliddohant sptaesisl r@@d@mﬁ&st%m dehyangignal
r :
manr{r?g,yé‘.@e ! ga%nr ohb aalldIL rkfhgf;eé':') the ét%rcngn%lgdnﬂggﬂroggg E% %B@ﬁ?&%cted the
side chain arping groupsydiane pnseol baiyg rretectedpmtise diEferent aming, protecting

groupﬂeﬁd[’.tl?jo@%rUB@ the first amno acid. n the solid phase
synthesis,

When the synthesis is effected by solid phase synthesis, the built-up peptide is then
removed from the resin in accordance with methods known in the art, e.g. with acetic acid;
trifluoracetic acid; acetic acid-trifluoroethanoi-dichloromethane; hexafluoroisopropanol in
dichloromethane. A preferred process for removing the built-up peptide from the solid phase,
e.g. when using a non-chiorinated trityl based linker , is e.g. the treatment with
methanol/dichloromethane, preferably at room temperature, or a treatment with a ketone,

e.g. ethyl methyl ketone, preferably at a temperature of about 50°C.

Examples of compounds of formulae II, 1ll and IV are e.g.
H-Lys(Boc)-D-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp(Boc)-
OH
H-Lys(Boc)-D-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp-OH
H-(28,4R)-4-(Boc-NH-CHz-CHz-NH-CO-O)-Pro;Phg-D-Trp(Boc)-Lys(Boc)-Tyr(le)-Phe—OH
H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-DPhg-DTrp(Boc)-Lys(Boc)-OH
H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-DTrp-Lys(Boc)-OH



the first amno acid is attached to a resin, e.g. a
comerci ally avail abl e pol ystyrene-based resin,
wepisonskd y t hrough a suitable |inker, e.g. a PCTIER2004/008850

whi ch is cleavable under mld conditions to keep the

side chain protection intact3-e.g. an optionally

substituted trityl based linker, for exanple

4- (hydr oxyl - di phenyl - net hyl ) - benzoi ¢ aci d wherein one
H-Tyrgézl Bﬁe-?%mékrﬁgég&ﬂﬂ _ORY.CPRNHREALOY.PRERR gsﬂp BHc?L%(Boc

I 'di ng-up of the desir
Com&ﬂﬁﬂﬁ of Wﬂ%hl‘ée}f IILBr I§/ané'} LR iP5 sBY rAl Aki Qéi'@s%% above for the
esl s, fected in conventional manner,

Comp@Ugds Qfsfprrﬁ’@-”%\in no aC| ds wherein the termnal am no

groups are Fnoc-protected, the side chain am no rou's
The qmmoelmafr elfermulaé pregvalitablasareaiosipimagonists. fasd diave imeresting
pharrﬁéﬂ P%gggfég 2s d?sg%sg@@% WV@@/OW‘@%JW@ (3‘32\/’(151@95&% contents

sol | ase synthesis, the buil

therepfe<b$¢|<é‘ﬁéf19 @etnhléﬁn@@'ﬁw@bpffopeme’é hgmgergqomqrﬁtegégmlr@ahtq{erence A
prefei’?’l?? P?rﬁgélg}gfg'% Iciéaggﬁh dNPIZ-@ﬁ,; RHLCORPProWPhl-AESILYS-TOR Benzyl)-
Phe], axgiacsattﬁhqrpgfoP@@qﬁ%qq@ﬂltscqr@ meoascpﬁﬁgﬁa{ﬁ@no or di-aspartate) or pamoate.

hexaf | uor oi sopropanol in dichloronethane. A preferred
Whepygee 8¢ Aresess @A inventine. aeydisatiop viskphef the cefrespopdiag linear

peptu@é’bﬂfgrn%lé‘ﬂelll & 19-higMae thal 08 may BR LM | nated trityl
based linker , is’e.g. the treatnment with

The fW@&dﬂ%l@J‘ér@ﬁmbm thé’fn@fe@tfoﬂbml’ té‘ﬁperré’tgf'@s are in °C.

tenperature, or a treatnent with a ketone, e.g. ethyl

Thefaﬁi\mrygi atebasfonsieleiabl y at a tenperature of about 50
C. Exanpl es of conmpounds of fornmulae II, 11l and IV

Bzl are e.g. —benz%_
H Lys(Boc) - D- yr Bzl ) - Phe- ( 2S, 4R) - 4- (Boc- NH- CH - CH
DAEMNH- cO- o -4%tBY®BREED- Tr p(Boc) - OH
DICI H‘LVS(BOC-)duEbJM%)(IBé}bbdﬁﬁﬁe(zs 4R) - 4- (Boc-NH-CH - CH
NH- 0) - Pro-P D-Trp-OH H (2S, 4R) - 4- (Boc-NH- CH - CH
DMF _ N+ co- OF-beNeHimg ytf?fm%fcﬁs%c) Lys(Boc) - Tyr ( Bzl ) - Phe- OH
DPPA-FTyr(sz)m;B{éh }yiéz|6800 NH CH - CH
CO O -Pro- DTr (Boc) - Lys(Boc) - OH
ED'F’ﬁ Tyr(Bzr)Nwema!' '@%DWR)(' APBoc- NH CH - CH
HBTUR;\IFZC?B% (Eﬁ@er%ﬁra&? 1Ry 1-NN, Ror)- tetairte thyTut Sialinh-HRREfUodSpHbsphate
OC-
HOBT NH cO- O)' PhylrenRen2eiigedsc) Lys( Boc) - OH.

IPA = isopropy! alcohol

Phg = phenylglycine

RT = room temperature
TBME = tert-butylmethyl ether

Example 1: [ H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp-
Lys(Boc)-OH]



Conpounds of formula Il, Il or IV may exist in a salt

formas di scl osed above for the conpounds of fornula .
wab@soowspounds of fornula are val uabl e somat oSP@EL/EP2004/008850

agoni sts, and have interesting pharmacol ogi ca

properties as disclosed e.g.64in WD 97/01579 or WO

02/ 10192, the contents thereof disclosing the

phar macol ogi cal properties being incorporated herein

by reference. A preferred oupd is cyclo [{(4-NH -C
H - NH CO r o} - Phg- DTr p- =Nyr (4- Benzyl )- Phe],
or a salt thereof. Preferre s are the aspartate

(mono- of Naspar @' & Ramoate. Wen using the
process of tfge I NVeR €lisation yield of the
correspondi»ngb)mnear pep |de frormul a IL III or IV
hi gher than ¥

' % 'btal d. T e fol
exanples are ill N at ifye of § in ntlon
tenperatures_are inys, The fol | g ng abbrew atlons are

used: Bzl = AEM = diethylamne DICl =

di i sopropyl “ca °DMF = N, N-di net hyl f or mani de
DPPA = di phenyl a2| de EDI PA = N- et hyl
di i sopropyl A

0- (benzotri azpl -1 I) N N, N, N -tetranethyl uroni um hex
af | uorop . = 1- hydr oxy-benzotriazole | PA =
i sopr opy Phg = phenyl gl yci ne RT = room
tenperatu = tert-butyl nethyl ether

10,4 g (FMOC-Tyr(Bzl)-Phe-[(2S,4R)-4-(Boc-NH-CH>-CH,-NH-CO-0O)]-Pro-Phg-D-Trp-
Lys(BOC)-OH) are dissolved in 100 ml DMF. At RT 2,0 ml diethylamine are added and
stirring continued for 4 hours at RT. The clear yellow solution is evaporated at 40°. To the
residue are added 150 ml isopropyi acetate. Seeding and stirring for 18 hours at RT, filtration
and washing with 20 ml isopropyl acetate. Drying at 40°. HPLC 87,5% b.a. (17,6 min).ESI-
MS : 1287,5(M+Na)*; "H-NMR(DMSO) ( 8, DMSO): 1.14(2H, m), 1.33 (2H, m), 1.37(18H, m),
1.53(1H, m), 1.64(1H, m), 2.06(1H, m), 2.22(1H, m), 2.78-3.15(12H, m), 3.38(1H, m),
3.79(2H, br), 4.12(1H, m), 4.55-4.75(3H, m), 5.06(2H, s), 5.15(1H, d), 5.54(1H, d), 6.75(1H,
br), 6.83(1H, br), 6.89(2H, d), 6.94(1H, t), 6.99(1H, s), 7.43(2H, d), 7.10-7.50(arom.H),
7.59(1H, d), 8.14(1H, d), 8.45-8.55(2H, m), 8.60(1H, d), 10.71(1H, br).

The compound used as starting material is prepared as follows:
a) Z-D-Trp-Lys(BOC)-OMe

NH

H
N

OY o

N H o]
[o} N
o
AN

To a solution of 23,7 g Z-D-Trp-OH in 230 ml THF are added 9,5 g HOBt at RT. A clear
colorless solution is formed. Then 20,8 g H-Lys(BOC)-OMe.HCI are added at RT, followed



Exanple 1: [ H Tyr(Bzl)-Phe-(2S, 4R)-4-(Boc-NH CH -CH
-NH CO- O -Pro-Phg-D-Trp- Lys(Boc)-OHNH YX NH, 0,4 ¢

W@ EdSQC146y4 ( Bzl ) - Phe- [ (2S, 4R) - 4- (Boc- NH- CH - CH PCT/EP2004/008850
-NH-CO- O ]-Pro-Phg-D Trp- Lys(BOC)-OH) are dissolved
in 100 M DWVF. At RT 2,0 m-%iethylam ne are added and
stirring continued for 4 hours at RT. The clear yellow
solution is evaporated at 40. To the residue are added

by 7 ﬁﬁﬁ’ M‘%eih%&ﬁ&r&?éi{ne?ﬁ?é ﬁr’:eesusgsm g c%HQd %Mm rtb Bgaﬁ@ 11,4 mi

ours tration an
diisowrsmmaypgduna@@a@d@ Stirripo righawr 314@ thQPLS@QWS QD/RE A solptign ef 7,09

sulfum %@AC{ gﬁlé\/ﬁa 1%&%&\%%&%’%% io ?;NWQ) EQtr%cé QN@%\ 150 mi ethyl

acetaie @&pamatnm of the pbeges, ama)wasma fie p@gan@ phgs%cq@@mtwe W|th 100

ml bm% %%&ﬂ%lg?jzwo%ﬂﬁ{ré'ésf él/o gdi%gﬂgi%encé (Bf‘)ﬁa Sz’% ?h‘ Then the

orgarii¢ phasg.igd(iadoyar) Mg8Og end }qva@grateg Dag residup is ke Up fp 250 mi

|sopr<g8y‘fl§§§§k§ agw)dgéyrséﬁ h%uﬁsoétqgo ﬂf%u n ar@gcfr%lﬁ? %}_{1%% J'é_(ﬁ?]d(;b g Z-D-

Trp-LysisBureMas wltagulsfttmqeu H@Lﬁmoediitlams iMN pluelgasietPad/C18; 5 micron;

250 ¥ P@n&‘@as@éﬁ?@%% %H&ff@ phase, dga@tgﬁ@lé‘t |e‘ﬁgtfr7oénr.50 to

80% B\ i B@ammdeis ordveleagiar At nrarflowsrateot, ﬁéﬂl/mlmh'ée?mma@r@35°r purity

0 %q,;} OWe. HCl are added at RT, followedby 7,7 ni
97'8@%?% r ng'or pholine. The fine suspension is cool ed

b) Hfggm_l[gsg(gﬂcb,wé m dii sopropyl carbodiin de added.

our at 0, then 3 hours at RT. A solution

of 7,Qg sulfuric aci in 120 M water is added to
t he suspension. Extr Jth 150 m ethyl acetate,
separation of the phase d washi ng of the organic

phase consecutlvelnynvvl( 100 mM brine saturated, 100
m brine 25%, 5% so um hydr ogencar bonat e sol uti on.
Then the or gani c phg iNs ¢ri ed over MySO4 and
evaporated. The residue /S teken yp in 250 ni

o

19,8 (34,1 mmol) g Z-D-Trp-Lys(BOC)-OMe are dissolved in 220 ml methanol, 2,2 g catalyst
PdC 10% added and hydrogenated at RT. The hydrogenation is finished after 1 hour at RT,
the catalyst filtered off and the filtrate evaporated at 30°: white solid. HPLC: 98,1% b.a.(16,2

min).

c) Z-Phg-D-Trp-Lys(BOC)-OMe

17,0 g H-D-Trp-Lys(BOC)-OMe are mixed with 80 ml THF. 9,2 g Z-Phg-OH are added to the
grey suspension at RT. Addition of 4,4 g HOBU, rinsing with 20 ml THF. The turbid yellow



i sopropyl acetate and stirred 2 hours at RIT.

Filtration and drying at 40 gives 40,9 g Z-DTrp-
waywéBaG)4+ OVve, white substance. HPLC- condi ti onBCT/BAL004/008850

Nucl eosil 100 A/ C18; 5 micron; 250 x 4 mm phase A

0, 24% phosphori c aci d, phas‘eBB acetonitrile; gradient:

from20 to 80% B in 30 m nutes; wavel ength 220 nm

flowrate 1,3 m/nmn; Tenperature 35: purity 97, 8%

solutibn & dodfed2ddwnip.0° ahd l-daitiop ok 3 3(rRASIC @AM M| THE_%daecs{ withih 10
minu%g? %tlmrgq % _hgur%rsg -OL,GHT r? % 58%@8%03‘ j@a aé@ﬁ%{]éfeadsc;lgnonzoq 3”(15 sulfuric
acid nhxsdrrmgm@t estratiofWith Vbenlramin ng@a@t washihg with Waséaeébturated brine,

0 hour cata st flltered of f an
5% S?%W&%@%Oﬁ%@?ﬁ%&@g 194 Qves Ma%P4 M@apgzﬂt@% The white
residd i8.sitéd & THTHI ISQﬂroKyl Bb@taf& fh@zrb)ﬁﬁﬁ@@d%uéﬂen@mﬁ flltered
DW%OEW& Bt TR s 1 e Ry 8 TS B b oo S i)

Addi t, rinsing wth 20 mMl THF. The

ggg %?%ﬁym)%?ﬁ is cooled down to 0 and a

solutlon of 5,3 mM DCl jsa_nm THF added within

mnutes. Stirring 2 ho { O, then 2 hours at RT.

Then addition of a solu fiu3,6 sulfuric acid in 57

m water, extraction with\0_ et hyl acetate, washing

w th water, saturgt edubri ng, 5% sodi um
hydr ogencar p8nay e,y %jiine, dryi ng over MySO4 and

evapor ati on. Smuffi t e nesidue is stirred in 125 ni
i sopropyl acetéate 2 ho Wt 40 and whe spspensi on

filtered. Drying off2th@ re e d\[ﬁ/ﬂ tly yellow
substance. HPLC:. 96, 3%ghb2C ( 73 mn).gd)
H Phg- D- Tr p- Lys( BOC) - Owvke 3,4 g (23,8 mol

(Z- Phg- D Tr p- Lys( BQOC) - C]\/bﬁ\ar e dissolved in 260 ni
nmet hanol, 2,6 g Pd/C 10% added and hydrogenated at RT
23,4 ga(23, homed)l (ZgthesBUire-Ly#(BO&H-GMb)oare slisshiged at 260yrst methanol, 2,6 g

Pd/C i%‘%faﬁiﬁ@@@ﬁ%ﬁ@%@%%g% Bf( I!ig 5@3 ﬁmoﬁﬁfﬁ%s%r%q A%r § R:our\é\@rimet gatalyst is

filtered off and the filtrate evaporated at 30°: white solid. HPLC 95,9% b.a.(17,6 min).

e) Z-[(2$,4R)-4-(Boc-NH-CHz—CHz-NH-CO-O)]-Pro-Phg-D-Trp-Lys(BOC)-OMe

o=—<

11,1 g (28,4R)-4-(2-tert-Butoxycarbonylaminoethylcarbamoyloxy)-pyrrolidine-1-carboxylic

acid benzyl ester-2-carboxylic acid and 19,0 g H-Phg-D-Trp-Lys(BOC)-OMe are dissolved in
290 ml THF at RT. 3,32 g HOBt are added and the turbid solution cooled to 0°. A solution of
4,56 ml DICI in 90 ml THF is added. Stirring 24 hours at 0°. Then a solution of 2,2 g sulfuric



e) Z-[(2S,4R)-4-(Boc-NH CH -CH
-NH CO-0)]-Pro-Phg-D Trp-Lys(BOO) -Owve 1,1 ¢
W@ 2854Rp241- ( 2-t ert - But oxycar bonyl am noet hyl car bermpi00x§08850

)-pyrrolidine-1-carboxylic acid benzyl
ester-2-carboxylic acid and 99,0 g
H Phg- D- Tr p- Lys(BOC) - Ove are dissolved in 290 m THF
at RT. 3,32 g HOBt are added and the turbid solution

acid |ﬁ@9|n§@vatté’r i0 agde P rit 11RO A§htf: o'_b@I éﬂlut@'ngtlrrleﬂ 1§01 5 thindtds and then

I's ad . Stirring 24 hours at Then a sol ution of
droppgdo 90@, mlﬁ@ﬁqrcam whﬂmsmewowwp@r@te&oﬁié@ Hptil e mergel HF

dlstllléd 'Fgf?éétkdﬁ Shd s@éﬁeHEnb@BnéW_laEﬁlﬁQ of Pk rdSdiE MuEes WwRRBOtARRater

whi te suspension is

each éb%rpwﬁfa?é@ ”&me&foﬁn%@nd thed tefiee witiriqtaty &4 m| meghanol. Drying over

night Bt 56°7 AbLerY 1009, e 1%@9.%175' on and washing of the
resi due 4 tines W|t 80'mM water each, then with 250

) H-[(er%,#ﬁ}?i hBooNHREH, CReINH-t0t8 ]"#r& B"%@“ﬁé % %Q)dnge

nol. Drying over ni gh at 5

b.a. (19,5 min). f) H[(2S, 4R)-4- (Boc- NH CH - CH
-NHCOO)]-EF&Phg-DTrp-Ly )-OMe 22,0 g (12,7
mol ) Z-[(2S,4R) - 4- (B C NH

- NH- CO- ®@F=Pr o- Phg ) M3Ve are dissolved in

220 M DWVF d 4,/ Pdg C 10% a d. Hydrogenation 4 h

at RT. Th;§mhe CY i fiytered off and the

filtrate ended to a ure\ﬁimOgice and 400 m
d

- Tr p- Lys

wat er. The ypr8cipitated prodyctiis filtered off and

washed wi ol wafrer\ DryYhg ag 3(5‘ ives a gr\ﬁy i d.
HPLC. 97, 0% b. 12\3 mi n)
Z- Phe-[ (2S, 4R) - 49 BocONH- CH°

-NH CO- 0) ] - Pro- Phg- D- Tr p- Lys( )-Ove5,1 g Z- Phe-OH

and 16,5 g H[(2S, 4R) - 4- (Boc- NF: CH - CH

-NH-CO- O ]-Pro-Phg-D Trp- Lys(BOC)-Owe are dissolved
22,0 ¢ (1 2260mml) ZFKES 4R); 9 (Bag-MOSH 2chiteH£Ha Q) hro g 10- TrolLus(BER)-OMe
are d@chvé%dd'\t %Cpml éh/fel‘ dHd £ GpAE8 o8l ac‘o%‘éldvﬁgdrb eBtiol! 4 H_?FRT Then

reactifon m xtur |rr|n
the catalystds fiterad offiaed rtfeeaiﬂtra@radldemma anixtyrezal 64 atiee am@%@ ml water.

e C | o

o RSO B 8 SRR S99 e it e

solid. iHPLE: Yé D %bteh (B® M) net hanol and t he suspen5| on
filtered off. Drying at 40. HPLC. 97,2%b.a. (21,1

9) Z-Rheral(2S.4R)-4- @%@H[QMHR"‘MC@%PM-PW-T@'ILYS(BOC) -OMe
-NH CO- O ]; Pro-Phg- D Tr p- Lys( -Owve) \

H

o]
S
N

%OO—< WTK
Q/\Z:—i A
O

H



NH&8,5 g Z-Phe-[(2S,4R)-4-(B CNH CH - CH

-NH CO-0)] -Pro-Phg-D Trp-Lys(BOC) - Ovke are dissolved in
wdasdsoldseDVF, 4,25 g Pd/ C 10% added and t he m XPCI/EP2004/008850

hydrogenated at RT for 6 hours. Then the catalyst is

filtered off and the filtraflé-evaporated at 40. To the

residue (30 g) 600 mM t-butyl nethyl ether are dropped

at RT , the suspension filtered and the resi due washed

5.1 gVZ Pﬁe @b@paﬁﬂ 16k B%lﬁu %(ﬁ ¥R)ﬂg M@-dFlPl@I %Hm-@)ﬁ:rO(PLgﬂlﬁTrp

Lys( BOQH_O@@a@ ]jlsgﬁ)l&eqv;‘q = é{ 2> 4 BOC dl\{we ﬁk scmhon

coolebHtboe-d { %ﬁD‘ﬂ(ﬁ)aré‘d(sB@ﬁecﬂ\'H‘@‘fnt ﬂhﬂ: and added to the reaction mixture at 0°.
Pro- Phg-D- Tr p- Lys

..-NH-COO)l3 C)-Q\e and 3,19

Stirine\gdchauys @B21- )Th@rEP%Fﬁ'B” @ugtgr eds %@ﬁq‘; r04nlsd H'&Cegc'?j A0%g dhe

precumate-rd'lgoalaﬁ ﬂlt@rﬁ@ |oﬁ%r}1@‘?§ﬂ%dtvﬂth(l~at5r ﬁft@{j filtr B4 cinathé r@éi’difedns arﬁlﬁled with
en i ssal ved

200 nwrpﬁta?@'aaa@aﬁ BFPeRtEn Hlred offis Pefiag BTG g 200 b % 1.1 min).

The cooling bath is renoved and stirri
)SDMe)

rs.
h) (Hé’dﬁﬂﬁzﬁdgd“'ﬂ%PCM fHerCe-NHEQ-QNF5e R o BT rBrLYS(BES
sulfurlc:%gdandGSrﬂ wat e e added, then 160 ni

wat er. Ev ration at 40, fil\trali on of the resi due,
washi ng g\d;kb°vvater [ $h-wat er had a pH
of 4,0. Thestllter > s stirpg&d in 30 m nethanol,
the suspensjon filt&res and'~+he residue washed with m
met hanol . mg at 35 |ves grey subst ance3 HPLC

95,4% b. a. ( @M
FMOC- Tyr ( Bzl ) - Phe=§( 2S%4R) - 40W-
_NH-CO O] - hg- B=ar p- Lys(B OHHNY X 3,0 g

2S, 4R) - 4- (B C—NH-CH CH
- NH- CO- O) ] - FFO- Phg- D¥Tr p- Lys(BOC) - OVe are suspended
in 250 mMl THF. 7,3 LiBr and 75 nl THF are added.

8.5 9 TABHE B2 AR (R0rNH- Gttt -NE-GO- Sl o RherduTrai v @OR-OMen

are d%@ol%d"?ﬁt@@ miBIET 4 08 gqid/gﬁ 0"/05ad?)‘éﬁtr;\‘n6L!ﬁ‘éjrr?c )@ure%yBRié%ﬁated at RT
hen additional 5 'ni nmol ar are added w

for 6 h@;(g Hsnrtge catalyst qsﬁlgered off and the filtrate evaporated at 40° To the residue
(30 g) 600 ml t-butyl methyl ether are dropped at RT , the suspension filtered and the

residue washed with 300 m! TBME. Drying at 40° HPLC 93,1% b.a. (16,6 min).

i) FMOC-Tyr(Bzl)-Phe-[(2S,4R)-4-(Boc-NH-CH;-CH,-NH-CO-0)]-Pro-Phg-D-Trp-Lys(BOC)-OMe



reaction solution is added to a solution of ,7 g

sulfuric acid in 34 m water. The resulting 2-
webasetmekt ure i s added to 50 m ethyl acetat ePCHEPEN4/008850

phase separation the organic phase is 3 tines washed

with brine and then evaporafléd. To the residue are

added 25 m DIF. The resulting clear DIF-solution is

added to 260 ml water. The resulting suspension is

6,5 ng bﬁee«m;md(sbbmH-drrz@Hmk@cymmaph@Deﬁp LyBECMOME and 3,1 g

FMOQTTM' rBES«gﬂ.—bgr@é §d86€§¥lgr9§ ?%Hg%pded InHlFéO ml THI—9% gcoolggdown to 0°.

5,5 gﬁuér% ab@édhmh ems écmt MMF)hwpyé nﬁl@lQJTﬁohAéH |n 5o mI THF are

ystyrene resin Sy ﬁg esjs IS carried pu
addeﬁﬁﬂ@l E(l ‘Qﬂfbﬁﬁp,ﬁné@nf“ﬂe%?} r'@t2 Bat'ehTheeeqliag @HUF ﬁ?{@aved and
stlrrm‘y' dohtuﬁ!éﬂitf@f E«ﬂhGur@S'ﬁhe‘nré I;olum&ff 084 ¢ 9@RIMc aClRINEMRIGS all water are

abl e am nonet PO rene resin
adde%tBP'j 16 DPeyatest %@m}/ atign B‘(xﬁoyﬂ@éE%af the f%gt@v&’%ﬁh'@w“th water
until tWe‘let %hS/@été'rt hélf‘4% 928044@?% e délk@ Restirled imBO Y Imdvesan) the
acid mol

SUSPWMQ&?M the detifue ‘(’?’l‘(ﬂ?ﬁ*)w"(‘ﬂ 057!' fﬁe%ﬁ@'z@%ﬁ&ﬁt 35] gives a grey
subst@fith VAL CUYE, AL Bla GBD. )0, 98. 57 mol , 2.4 equiv.) in

DMVF (140 m ). Solvent |s renoved byflltratlonthrough
10) ﬁnﬁ@cfrw(ézlpmee[f(zs ﬂ@m%cﬂﬂﬁmfﬁﬁz-ﬂﬂft:@@% -PRSPHY-DIrp-Lys(BOC)-

d by turns five tines with DM and tive tines

OH W|th met hanol . Drying in vacuum at 40 yields 44.69 g
resin. This resin is used as starting material for the
follow ng synthesis of the hexapetides. Procedure for
t he synt hesi of the prote | knear peptide The
resin-lin i near hexape re assenbl ed
manual | y01=ﬁ/\t he C \ dlcrecti ofif by iterative coupling
reactions id.a stl e ctor equi pped W th
sintered ghkass drit unde nitr
4- (Chl or o(di %ﬁ

nyT) Yetky") beeroyI hr
pol ystyrene resin’i’s used as stgrting materba

carried thr ard prot8€ol consisting of
repetitive odeprotection (20% v/v

di et hyl am ne (D n ), repeated washings with
DMF and | PK i, and)_\oupl i ngs_ (DI PCl/HOBT, DI EPA

und DMF) at RBT. n sllght° 'flc of

13,0 g FMOC-Tyr(Bz!)-Phe-{(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)}-Pro-Phg-D-Trp-Lys(BOC)-
OMe are suspended in 250 mi THF. 7,3 g LiBr and 75 ml THF are added. Then 8,7 mi
NaOH 1 molar is slowly added at RT within 20 minutes. Stirring at RT is continued for 3

N
H
|

hours, then additional 5 ml NaOH 1 molar are added within the next 15 hours. The final
reaction solution is added to a solution of 1,7 g sulfuric acid in 34 m{ water. The resulting 2-
phase-mixture is added to 50 ml ethyl acetate. After phase separation the organic phase is 3
times washed with brine and then evaporated. To the residue are added 25 ml DIF. The
resulting clear DIF-solution is added to 260 ml water. The resulting suspension is filtered and
the filter cake washed three times with water and dried over night at 40°. HPLC 71,9%
b.a.(28,6 min).



this coupling procedure, special care is taken to

mnimze racem sation of phenyl glycine by carrying out
waezwpbigegs of this amno acid at 0. Before cl earEEPIH4/008850

the conpletely assenbl ed protected |inear peptide from

its resin support, Na-Fmoc-pgfotection is renoved.

Froc- (2S,4R)-4-(Boc-NHCH -CH -NHCO O -Pro-OH i s

synt hesi zed as disclosed in W002/101192. Al ot her
xam' 0 aci ds are commercial avail able. Synthesis of

Phe- (.2 4- (Boc- NH- CH -

P’epaf T%d% Cr-'%’%'%ﬁfgﬁw%e@&a%wbewnqm&trybywﬁ%me pFsin
Frnoc- Lys(Boc) Oresin
4- (Chl or o(di phenyl ) net hyl ) benzoyl am nonet hyl _
pol ystyrene resin (20 I@ 19.4 nmol ), pretreated with
toluene, is treated fo ar s h acetyl chloride
(7.6 g 97 nmol ) in tobu 2 ter filtration,
the procedure is repea ver’hl g , thereafter, the
resinis filtered and 5
di chl oronet hane. Coupling is carried out with a

The syhthisis & efrri¢dogt-in bﬁa{rﬁ@@ o;?rbt@@!& Lzstﬁsed&%t& r'@ﬁ@tlor e@mpped with
hol j ne

I 4q9
smtergag}a@s %ntfugsehm %ﬁ% el C|a A@\{agébl@ @wmqt@ﬁpolyq{gepgges{m (30.4
g, 41.03 nwaslh edetrdatéd Wiv-DMK] rédﬁfhcﬁattR'lfT&ferh@htthH@s@ﬂﬁbrﬂéf'ﬁ@wydroxyl-

d'pheﬂﬂﬁﬁg}ﬁﬁiﬁmﬁé@s B8 (Fe0 %g%%ﬁﬁnfaglcéﬁaeaw BydroxybeRzaifiRAgigy(HOBT)
(7.54 Grles.28 mmeip1 Wehbwt)lmndmm@s 57(rhr‘nbl 2511&'9;.\71%55%: (140

mi). Vﬁap gkeémo‘ggd] by f&V\atW@ thl@uglﬂ)thelntﬁ{ undfr rg&ged pf%ggreRégd the resin is
washécBB;@turris’%f;ve&Eﬂesbbnth DMF and five times with methanol. Dryin I_lp vacuu(rjn_|at 40°

B Ph S 4R) - HBoC- CH
yleldsaar_éd&f Lf¥ ﬁqgoc i is ® u E@%ﬁ%mpﬁ Iq%(%@jlo\@\gégnthess of the
hexapeB8ed) g, 19.96 mmol) is suspended in DVF and treated

with a solution of DAEMin DVF (20% v/v) for mnutes

ProceaiurRTor tAéts@htHleisﬂGf ﬁ‘hle|dr6fthjedd llilﬁ&rﬁfeaﬁﬂéur e | f repeat ed
an in turn

The r3JF IMRE A T P SRIGon At I olack Ry ke &-for o dlatetion by
iteratid cddptind-raaetiortbap aadtieel ibatthassktyesduipped with siRBRal®Ls frit under

nitrogen. 4-(Chloro(diphenyl)methyl)benzoyl aminomethyl polystyrene resin is used as

starting material and carried through a standard protocol consisting of repetitive cycles of
Na- deprotection (20% v/v diethylamine (DAEM) in DMF), repeated washings with DMF and
IPK in turns, and couplings (DIPCI/HOBT, DIEPA und DMF) at RT. In slight modification of
this coupling procedure, special care is taken to minimize racemisation of phenylglycine by
carrying out coupling of this amino acid at 0°. Before cleavage of the completely assembled

protected linear peptide from its resin support, Na-Fmoc protection is removed.

Fmoc-(28,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-OH is synthesized as disclosed in
WQ002/101192. All other amino acids are commercial available.

Synthesis of H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-C0-0)-Pro-Phg-D-
Trp(Boc)Lys(Boc)-OH



after each coupling step. Coupling is carried out wth

a mxture of amno acid, HOBT and DICI which is
wa@iosned280 m nutes at RT, and then added to tPEI/ERBED41008850

at once. Coupling is continued until conpletion, i.e.

until conpl ete di sappearaneé3oef residual am no groups

is nonitored by negative "Kaiser" N nhydrin test.

After being coupled, the resin is washed 5 tines wth

DMF, and is then ready for, Fm) -protection. The

foll owi ng am no dderlvalv are sequentially
coupl ed: Fnoc- D Boc)*m-’( /%1 92 mol, 2
equiv.), DIF (100 o9, HeRT (4 1832.24 mol, 2.02
equiv.), DI Cl (5. g, 92. 45 5/ 2066

equi v.) . Fnoc- Phg{O El\(xé%/ng '. |, 2 equiv.),
THF (70 m), : pl , 2.02 equiv.),

DICl (5.35 g, 42.45 rmga 2@ eqU|v . Special care
is taken to mnimze r m i on of peqylglycme by
carrying out coupling of this amno adi at 0 C

Frmc (2S,4R) 4-(Boc-NH CH -CH - NH CO ~Pro-OH (17. 26
g, 31.92 mmol, 2 equiv.), DIF (100 m ), HOBT (4.93 g,

3) Sygz%ggéoﬁﬁmoc-&s@%cﬁa ) DOl (535 g, 42.45 mmol,

OH (12.36 g, 31.92 mmol, 2
4- (Chézqu(id‘ph)enylmmhll)t@ozml )ammqwrhxl pobStytEnedesin2henl9 4 mnoa),

pretre‘é‘f’éﬁ \)6[}9 to (%I %lsgﬁ %%Bfgegﬁgurégvim%bt lghlgrﬁjee(gléuq 97 mmol) in toluene
at RT( Aber fﬂﬂratlonl—mgmrqaedglga g, regtediovamipht, me@f@quhe, rgs:n |||f|@pred and
wash% with tcgu 2t molq]g%aﬁ@ QG&BIM? )s czf’ﬁéd’&ﬁ vﬂheéam(ﬂ?r?qf Fmoc-

e corrp "Bte y asse protec i near pept rom

Lys(BorsOHe4 812 & 38 Fommol; Naeq:m)car@rréﬂ@lnylr@nrnhghnee(@&ﬂ@d% $ mmol, 2
equw\hf&‘a& #15[95 %pﬁTrﬁﬁérnﬂltY\%q:sh, tﬁ $odin]s ﬁ&h@{j vﬁﬁ%\!@/lﬁz @nWA 8 44%s in
V) . ? ter being

m nut es at ' ered,
turns pna deediinevacgumdpgat ZusS grad aweliowdsh funon- LpRBogh@- neswA vath a

capaét&%‘?ﬁ 568 #MEIﬁ(deié?HlﬁéWthWe %ﬂdc%&B&@Sh' ngs with DV

I'n vacuum at 4 Ives a
(Lit. Fqummhgﬂ Meiehingfer, &), VrieaMaldeimss, & Re Llambm TpepYakpske, R.C.;

ChanB,ré’.“E).' ih€ Jr B8} "PratRRR" 1979, 13, 35)

b) Resin-O-Lys(Boc)-D-Trp(Boc)-Phg-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0O)-Pro-Phe-
Tyr(Bzl)-H

Fmoc-Lys(Boc)-O-resin (28.0 g, 19.96 mmol) is suspended in DMF and treated with a
solution of DAEM in DMF (20% v/v) for 10 minutes at RT. After being filtered, the procedure
is repeated and then washed with DMF and IPA 3 times in turns, followed by 3 times
washings with DMF. This procedure of Na- Fmoc- deprotection and washings is repeated
after each coupling step.

Coupling is carried out with a mixture of amino acid, HOBT and DICI which is stirred 30
minutes at RT, and then added to the resin at once. Coupling is continued until completion,
i.e. until complete disappearance of residual amino groups is monitored by negative “Kaiser”
Ninhydrin test. After being coupled, the resin is washed 5 times with DMF, and is then ready
for Fmoc-protection.

The following amino acid-derivatives are sequentially coupled:

Fmoc-D-Trp(Boc)-OH (16.81 g, 31.92 mmol, 2 equiv.), DIF (100 ml), HOBT (4.93 g, 32.24
mmol, 2.02 equiv.), DICI (5.35 g, 42.45 mmol, 2.66 equiv.).



H Tyr (Bzl ) - Phe- (2S, 4R) - 4- (Boc- NH- CH - CH

-NH CO O - Pro- Phg- D- Tr p( Boc) Lys(Boc) - OH Ca) Met hod
wowdk/oaseH CH Cl /H 45/ 45/5 v/ v/iv The conpl et ePQT/EP2004/008850

assenbl ed protected |inear peptide

resin-O Lys(Boc)-D- Tr p(Boc) 4#hg- (2S, 4R) - 4- (Boc- NH CH

-CH -NH-CO-0) - Pro-Phe-Tyr(Bzl )-H (24.5 g) is suspended

“ina mxture of AcOHHCH Cl /H 45/45/5 v/v/v (150 m)

FmoGiPAa 152 boh S8 Frfi 4 ot Ty (bl §0:8P 453,824 mml,
2.02 ¢duv.)y, 3CHGEEBRT g 42445 medl, 2066 eqiv. hSpeciai ¢ane & taken torreinghize
t / fil
e BRI g e PR 0 o
FmodW@Y@-(BwNHGQHQG:H@-NH CB)OHPLd:=0h(d 7 26%f/63(1 FR-rMARIC2 equiv.), DIF
D- P
(100 P OBRITE SR Gty T e AIRA S BIF' G b R iRypmol. 266 eauiv)
FmodéBhy-aﬂW( @d 65 ¢, €5, 99 miso| viaeduid), B)lF'FV(E‘IQI?S‘gW H?ﬁ“‘gﬂB%QOBZ gndnmol
rie c od wi an
2.02 W @(ﬁ%p@ e‘&zeqe%/m Z??ﬁﬁ %qi}vp)r otected |inear peptide
Fmod—'gﬁl(ﬂzlpdwg(’im d}g‘ﬁm(rﬁocz)eﬁangy D(IQQOQR)II) HABD 4. Db g Chb.24

g - Phe TVVE% i s suspended
mmo'rﬁogeﬁ‘PWt)uP 'd? 3@9 &r-4PROR ?Lﬁe\‘?ﬂy“’( 5 m) and stl rred

days at

il
Beforp Flegraget] 66 omplStel BRFErIoA RIS InFe Readiaden i resit susport

Na- Fﬁabc bfcﬁ@btf:ﬁns RIARVBE BY thektihy l%emasﬁﬁ lMtH aw‘oluFBNEf BAEM in DMF (20%
ane N va

7/ 3
) QR BREteSGARY. BieERegitero s PAPCBINg i epRs cHsnE WARIED it
DMF and PRA BYimaBlirCtumhd, giolwied 1 13. tihhes washinys with DMF.

o Rk R ST Y 1 o
c) Clé?aﬁ/b ofthe liseaH cdphie fremIRGesifelipddt hod with et hyl

Bt FELREL B 5 TR B PR BB S0 B5A8 o
Ca) Mot AcOB@H 10D 452b/5NIACO- O) - Pro- Phe- Tyr (Bzl ) -H

The celid) bR St B Bk i o TS o
(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phe-Tyr(Bzl)-H (24.5 g)

is suspended in a mixture of AcOH/CH,Cl,/H,0 45/45/5 viviv (150 ml) and stirred for one
hour at RT, filtered and washed with CH,Cl,. The filtrate is evaporated to dryness, the
residue is stirred for one hour with a mixture of TBME and heptane 7/3 v/v, filtered and dried
in vacuum. A yellowish solid is obtained; content: 93.5 % HPLC g/g; purity 91.6 % (F)-HPLC
and 2.5% (F)-HPLC D-Phg-Epimer.

The resin (4-(Chloro(diphenyl)methyl)benzoyl aminomethy! polystyrene resin) is washed 3
times with methanol and dried and could be reused.

Cb) Method with CH,Cl, and MeOH

The completely assembled protected linear peptide resin-O-Lys(Boc)-D-Trp(Boc)-Phg-
(28,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phe-Tyr(Bzl)-H (6.2 g) is suspended in a
mixture of CH,Clo/MeOH 1/ 1 v/v (115 ml) and stirred for 3 days at RT, filtered and washed
with CH,Cl,. The filtrate is evaporated to dryness, the residue is stirred for one hour with a
mixture of TBME and heptane 7/3 v/v (60 ml), filtered and dried in vacuum. Content: 93.5 %
HPLC g/g; purity 92.6 % (F)-HPLC and 1.1% (F)-HPLC D-Phg-Epimer.



50 C, filtered and washed with MeOH. The filtrate is

evaporated to dryness, the residue is stirred for one
whows/oweth a m xture of TBME and heptane 7/ 3 vPOT/EB04/008850

m), filtered and dried in vacuum Content: 88.1 %

HPLC g/g; purity 95.2 % (Fy48PLC and 1.8% (F)-HPLC

D- Phgepi mer. The resin

(4- (Chl or o(di phenyl ) net hyl) benzoyl am nonet hyl

The rgghgﬁ(dﬁlg% mﬁﬁ%&@%d I)S@%’B?ldarﬁn l%lﬁs@r@ﬁé RR ‘?lis @Q?f\ed 3

and ' Pur| [ ca 'on ana yt| ca
tnmesprul’rmg,@snwlmdldnnéandp@wtﬂub@ésusmre purified by RP

Cc) Y %‘{"9*%&“ %%@?F@HHZ&U on The structure of a

ana sanp e puritied by RP-chromatography is
The Qompﬂetqelvr@asemblﬁd\mv&cm@mr aepfidevEsio4-by((BREdY1Tro (Bpa-Phg-

sl deeinfiorsprtatt Pl eneiedBod 70 21,
is suspeaded iB.alBixtBe @idlemylmnethal Igi;one61 /818v/( 29 ml)",ang Btifregjor 15 hours at

50 °C7f|%egégg|)1%§/a§§ed7§rﬂ4%\4%&h%he ﬁlt?‘ﬁe i eJa%oFﬁeQGO dr?ngs% the residue is

e amno acid c ur at
stirred fatr @naihoetWity a armxtnte efciBMEand heptane f’ﬁe//v: 6Pl rfdlteresi and dried in
e RAesk b it -Phg-
5o Vo5 5 A O 6L 0o
epimérndi vi dual amno acid is assigned by enantiosel ective

e 458 (ST SBRIMEINED ol AR OB s s wash

trmesomthr\metbami a@ﬂ drine add todd datrelsedear peptides to wel |

purifiShphacteri zed cyclic peptide. The follow ng conpounds
were synt hesi zed according to the described procedure.

For applyljoa( Baopsepthe Baegr-rehtidgsawera Ruritied BoBP IgRrapratography.

Chafﬁfi{}' ) - Pro- Phg- D- Tr p( Boc) - OH;
oc) - Tyr (Bzl ) - Phe- ( 2S, 4R) - 4- (Boc- NH- CH - CH
The SUNHU(BCDfCB amaigicehgpnipla pprifer; byHRK-28 caRfogragiBoe cNiraed-bgHf AB-

MS, @ﬁﬁ?&@%&%}%@g&ﬁk%@a@218h¥.§ﬁ,598%,'1Té’{ (B3 ) sEhe0stS 20,
2.51, 2N3-(89),.©21PREE [R.98,03. B2 B 4 L. BsA8BE )3, #1641 (B1B)S.0H;6.74, 6.83, 6.88
(2H), 7.01 (2H), 7.11 (2H),7.38, 7.42 (2H), 7.49, 7.72, 8.01, 8.29, 8.48, 8.62, 8.75.)

The amino acid configuration is determined by amino acid analysis: the compound is
hydrolyzed under acidic conditions, converted to derivatives and the configuration of the
each individual amino acid is assigned by enantioselective gas chromatography/chemical
ionization mass spectrometry.

Additional proof of structure is the conversion of the different linear peptides to well

characterized cyclic peptide.

The following compounds were synthesized according to the described procedure.
H-Lys(Boc)-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp(Boc)-OH,;
H-Lys(Boc)-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp-OH;
H-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp(Boc)-Lys(Boc)-Tyr(Bzl)-Phe-OH,;
H-Phe-(2S,4R)-4-(Boc-NH-CH,-CH>-NH-CO-0)-Phg-D-Trp(Boc)-Lys(Boc)-Try(Bzl)-OH;
H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-DPhg-DTrp(Boc)-Lys(Boc)-OH

Example 3: Cyclisation of the linear protected peptides to synthesize



H Tyr (Bzl ) - Phe- (2S, 4R) - 4- (Boc- NH- CH - CH
-NH CO O - Pro- DPhg- DTr p( Boc) - Lys(Boc) - OH Exanpl e 3:
wayobioswkdé on of the |inear protected peptides POI/EP2004/008850
synt hesi zeCycl o[ (2S, 4R) - 4- (Boc- NH- CH - CH
-NH CO- O) - Pr o- Phg- D- Tr p( Boc 6 tys(Boc) - Tyr (Bzl ) - Phe-]
Cyclisation of H Phe-(2S, 4R)-4-(Boc-NHCH -CH
-NH CO O - Pro- Phg- D Trp(Boc) - Lys(Boc) - Tyr(Bzl)-CH
Cycl&rzzsimmbaé-r\i?pmg-mzlm&bmm PréPh Lm(sfoﬁ:?-q §£|‘yﬁBz|)
.83 mmol) is dissolved in DW m ), cooledt
Phe]_5 , treated with EDIPA (0.47 g, 3. 66 mml 2 equw.)
and DPPA (0.75 g, 2.75 nmol, 1.5 equv.), and stirred
at that tenperature until conpletion (app. 20 h).
Water (391 m) is added dr se to the reaction

m xture, the precipitation fllter and washed w th
water until no azide is detetaple f water wet
white solid(@FI of tHPLC i de nce) is

obt ai ned - DySé th oot ectlon reaction

i <9n h Hcorrpou
co gé\f\er ence

conpound by HPLC. Q/cllsa?t n f
- (Boy=NH CH - CH

- NH CO- 0) - Pr o- Phg- bTr pt-~Boc) b CH a) HBTU net hod
a For cyclizationthelinear frag (6. g, 35mm|)
is dissolved in DM ( cooled to -5

Cyclisggion oEhFig-(26,4FY @(Bo@-w %ﬁHz-@Hsc@@)r/vo)#hgr@gw(@yc&eys(soc)-

Tyr(BH)-OH 75 mml 2.5 equiv.), HBTU (3.3 g, 8.78 mmol, 2.5
eqU|v ) and stirred at that tenperature until

AzidedB@fpPet i on (app. 2 h). Water (391 m) is added drop

For cWh§&1d10thtehiﬁeére@é§rhé?ﬂ 2’”5’& l1”8@ rAfofis d|§§b$\/eﬁrn$9'l\zm (‘3@3 IR cooled
| tered with water and tane and

to 5°dl"'ﬁé@d|"}‘1thv%@ﬁdnﬁotﬂ7& l"ﬁegﬁ'}'f”moii 24e°g"WA)rﬁrtdeDP B (96995817 dgnmol, 1.5
equyv. } %n@k%tlﬁé@ggthafrﬂéﬁ]p%mml éo?npﬂ@lﬁfna(‘éb&rz‘ozr%dV\}%Yergogﬁﬁﬁ) is added

onparison wth a reference conpound by HPLC
dropwqu@L@ mbdieret the pgeqinitafionfs, fitered and washed with water until no

azide is detectable. 4.9 g of water wet white solid (Rf of HPLC identical to reference) is
obtained, which is used in the deprotection reaction without further purification. The

compound is characterized by direct comparison with a reference compound by HPLC.

Cyclisation of H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH»-CH,-NH-CO-0)-Pro-Phg-D-
Trp(Boc)Lys(Boc)-OH

a) HBTU method a

For cyclization the linear fragment (6.0g, 3.5 mmol) is dissolved in DMF (780 ml), cooled to
-5°, treated with EDIPA (1.13 g, 8.75 mmol, 2.5 equiv.), HOBT (1.18 g, 8.75 mmol, 2.5
equiv.), HBTU (3.3 g, 8.78 mmol, 2.5 equiv.) and stirred at that temperature until completion
(app. 2 h). Water (391 ml) is added drop wise to the reaction mixture at RT, the precipitation
is filtered and washed with water and heptane and dried in vacuum overnight. 5.4 g white,
yellow solid is obtained. The compound is characterized by direct comparison with a
reference compound by HPLC. Content 55% w/w HPLC, purity 78 (A%)-HPLC.

b) HBTU method b

For cyclisation, the linear fragment (6.0 g, 4.16 mmol) is dissolved in DMF (60 ml) and is
dropped into a mixture of HOBT (4.15 g, 10.4 mmol, 2.5 equiv.), HBTU (4.15 g, 10.4 mmol,



b) HBTU method b For cyclisation, the Iinear fragment

(6.0 g, 4.16 nmmol ) is dissolved in DMV (60 mM) and is
walzowppe@d24 nto a m xture of HOBT (4.15 g 10. 4 ne@i/EP204H008850

equiv.), HBTU (4.15 g, 10.4 nmmol, 2.5 equiv.) and ED PA

(.41 g 0.4 mol, 2.5 equiri/y in DVF ( 5 ) at - 5

and stirred at that tenperature until conpletion (app.

2 h). Water (559 m) is added dropwi se to the reaction

2.5 equixf) ane E@uPRﬁ 41 bemnemh@i 2atéqan.)iis DMA (186 @8l) 8nds° and stirred at
dried in vacuum

et BPRRn ¢TRtoR (o PO BBt Sl asdrstiromiee o the

reaction rmcoﬂxrtdaﬂ RT ahapaeiptbiicred fitdretiahg WasERAK Watdh aWb thBpfane and
Content 77% w w HPLC,

f
cied B Y- e CRG AS. YRl RId BHiRad o8 CopepuRe eharasterzec
by direyicddnztisbmwis agefdedies comipbusdpy HPECOQG%HW 7% (v:vlflw HPLC, purity

Tyr (Bzl ) - Phe- ( 2S, 4R Boc- NH CH
84 (AU‘RIS'Y%(&BS;:) Prgrl(:’hgzzj %}Tre(éoc ())—| - (Boc-
The (O1Qu R TaR! BARBR rdeve i S Baoary Tat B oroqadens: -
H- Lys(Bbe)a@r(@)z+)mm-(asm4T¢a@e3w):+lzmﬁ¢H)cJ O FR8Phg RS r$doc)-0

H- Lys"é\@é}%@é@%r)% B URidor  CrH=NHR)Preiihg D-Trp-OH

H-(2S:#R)y4-(EBa- N H R CRSNAHRLO 0 K BoPiY-D @LBBOC -Tyr( le) Phe-OH

H-Pre S RS RS o AL S8 - %&-&)-Hﬂ(@q) ) e (BaD)-Fry(Bziy-om

H-Tyr(BdH-R@- S, 4R 04-Bgr- NH KT H- anyNHTao(@ZPr)o LE’PC@ (Boc) Lys (Boc)-OH
trifluoroacetic acid salt HN F=O0 - r C:(I§—|
conpl ete deprotection, the residue (1 59, 0.79 nnn)

Examipte 4 Sptthusid c1CyRId[[2S Erty-dﬂ(é?& RH(GHACHL NH-8Bd0j- Bﬁo Phg-D-Trp-

H is stirred in the cold for 30 m nutes.
LYS'Té!Uéa rPZ'?c]t‘i"(SWWR%&eu'P@CF%S%lF opped into a mxture of
TBME (29 m) and heptane (13 m) at RT, and stirred

for 2 hours.
N gn
n HN
HN/\/

J\(Q 2 CF,COOH

For complete deprotection, the residue (1.5 g, 0.79 mmo) is dissolved at 0° in TFA/H,0 95:5
(8.3 ml), and the mixture is stirred in the cold for 30 minutes. The cold reaction mixture is
dropped into a mixture of TBME (29 ml) and heptane (13 ml) at RT, and stirred for 2 hours.
The precipitation is filtered, washed with TBME/heptane 1:1 (v/v) and dried in vacuum. A
beige solid is obtained, content 53% w/w HPLC, purity: 79 (A%)-HPLC.



The precipitation is filtered, washed with
TBVE/ heptane 1:1 (v/v) and dried in vacuum A beige

WG odosad14634 obt ai ned, content 53% w w HPLC, puriPQT/EF804/008850
(A% -HPLC. CLAIM5 . A process for producing a conmpound
of formula wherein Ris - €286al kyl ene-NR R,
- C2- 6al kyl ene -guani dine or- C . 6al kyl ene- COOH wher ei n
each of R and R independently is H, Ctal kyl,
w hydr oxy- C “al kyl ene or agxlmer R and R form toget her
with the nitrogen atomto which they are attached a
het erocyclic group which may conprise a further

1. O_iSr%E&‘%thm)roaﬁgné?a c@H‘pBund of fA@$P1 O CH -R, -0-C H-R

or wherein Zts or Sand Ris optlonally
substituted phenyl, or a t therep conprlsing
cyclizing a |linear somat,0 in ana ue of formula Il
H N-CH CO Phe-{4-(R N 0)- Pro}- (@ or L)PhQ DTrP(R
) - Lys( 4- NHR)-HO—H@ ofsyTor a8 111
H Lys(4- NHR) - Phe- q4 R NHCO- 0) - Pro}- (D or

L) PHg- DTr P( RY) @—| ocs of fmrmla | VH (MR
- NHCO- O) - PrO) (D or r =08y P(R s(4- NHR
) - NH-CH-COPhe()—IIVCHH grein afit R are as

def i ned above, each and ° independently, is an
am no protecting gr

wherein

R; is —C.galkylene-NRsR,, -Caealkylene—guanidine or- C,¢alkylene-COOH wherein each of
Rs and R, independently is H, C,.alkyl, o-hydroxy-C,.alkylene or acyl 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 Z1-CH2>-Rs, —CH,-CO-0O-CH,-Rs,

——<;>—o-cnz-rz5 ' OH
or

wherein Z, is O or S and R; is optionally substituted phenyl,
or a salt thereof,

comprising cyclizing a linear somatostatin analogue of formula Il

HZN-TH-CO-Phe-{4-(R1-NHCO-O)-Pro}-(D or L)Phg-DTrp(R,, )-Lys(4-NHR,,)-OH I
CH,R,

or of formuia

H-Lys(4-NHR,,) -HN—TH-CO-Phe-{4-(R1-NHCO—O)—Pro}-(D or L)Phg-DTrp(R", )-OH i
CH,R,

or of formula IV



wher eby when R conprises a termnal NH, this term nal
NH is al so protected by an am no protecting group, and
wobk@seisequi red renoving the protecting group(BJT/ER2004/008850
recovering a conpound of formula thus obtained in free
formor in salt form 2. A ‘p?%tess according to claim
1 conprising cyclizing a |inear somatostatin anal ogue
of formula Il HNCH CO Prle-~-(R -NHCO O) - Pr CHDor
H-{4{(R PNHGOEM)AR¢IRD)or L\PHG-DTMIIR , )-1ySH4- NHRQ-NHEWWP%-U)HR g -
CHCH-NR R, Ris 4-benzyl oxy-phenyl R
and R are as defined in claim, whereb en R

whe @RI ESER, are £ dBriRad abble, this terminal NHis also
protected by an am no protecting group, and where

eacfr%fcﬁm ABd anerm%n@gdemtb/ ISraptaseind peptestiogmreyp,  and
where8§¢ Qheh 'R?Qo%pﬁ?é@é’k@? v’\ﬁf Nf-iortﬂﬁltéﬁlﬁyﬁ_kfgﬁllsﬁ&po&&eégﬁan amino

formor in salt form wherein
proteciing gFMRz y | oxy- phenyl 3. A conpound of formula Il H

and %h&@‘r(&?]l%dl r@m'd‘ Ithé\b,g% @%Efogﬁe? L) Prig-DTr P(R

NHR ) ormula |11
and jgcp\RIing Weounmnf omal- Ifhuseobtgired MHEG® OymRr GHERItDOrM.
L) Phl g-DTrP(R )-OH CH -R or of formula I VH (~(R
-NHCO-O)-PrO - (D or L)PHg-DTrP(R )-Lys(4-NHR
2. )A RERCESE aesordiag clan Hegmprising cychzmg a linear somatostatin analogue of

formula Il

HZN-TH-CO-Phe—{4-(R1-NHCO-O)-Pro}-(D or L)Phg-DTrp(R,, )-Lys(4-NHR,,)-OH I

CH,-R,
wherein Ry is ~CH;-CH,-NR3R,, R, is 4-benzyloxy-phenyl, and R, Ry, Ry and R, are as
defined in claim 1,
whereby when R, comprises a terminal NH,, this terminal NH, is also protected by an amino
protecting group,
and where required removing the protecting group(s),
and recovering a compound of formula | thus obtained in free form or in salt form wherein R,
is ~CH,-CH2-NR3R, and R; is 4-benzyloxy-phenyl.

3. A compound of formula Il

H2N-TH-CO-Phe-{4-(R1—NHCO-O)-Pro}-(D or L)Phg-DTrp(R,, )-Lys(4-NHR ,)-OH I
CH,R,

or of formula Il

H-Lys(4-NHR, ) -HN-TH-CO-Phe-{4-(R1-NHCO-O)-Pro}-(D or L)Phg-DTrp(R,,)-OH m
CH,R,

or of formula IV



wherein R and R are as defined in claim, each of and
R, independently, is an am no protecting group
wobkmseby2avhen R conprises a termnal NH , thi SPABEPIONE008850

NH may al so be protected by_an am no prot ecting group,

or a salt thereof. 4. A cor'n?BUnd of formula Il

according to claim3 wherein Ris - CHCH-NR R, Ris

4- benzyl oxy- phenyl and each of R and R i ndependently,
H-{4-{Rs-Nai€ Ca@)-Pro)-(I¥ artLgRitgh- DIl @ QLS (4-WHIEL Sbiyi- O e -FRecmHIpr ivses

aterminal NH, this termnal NH may a be protected

by an amino protecting group, or a salt ?hereof. 5. A

ing to cIa|m3 which is
e e e PR BERIN 0?55 amy -4 ( Boc- Nt O - O

each of\Ru @)dd31e,Pﬂ@ﬁn§PﬁgntDT|5rﬁ(”BUﬁ'P° gleiduoleperu i)

wheré’ﬂi \Mﬁéneﬂl éogﬁ)%}%sﬁésf%fl}_‘rﬁ%alﬁi %’%‘a’\ lef_l'nay also be protected by an

ammq»prpﬁo(up)omhe (2S, 4R) - 4- (Boc NH- CH - CH

orasah"fhél:%fO) Pr o- Phg- D- Trp(Boc) Lys(Boc)-OH r a salt
thereof. 6. A process for the production of a conpound

of formula Il, 11l or IV as defined in claim3,

4 Q\Oémﬁpsowna%fkdr%mgﬁ&&g&ﬁ@%% FRhaE L8, e @ht ~NR:Ry, Ry is 4-

peptide units, eac em cont al ni ng
benz)é?ﬁymfleabf'l@dlQ@CbloéRe]ch@d?mr ingapenstesty, eﬁam emtno m@pMmgrOUp

wherdtySviim Rlecdritdes § rﬁ)lﬁ‘é’f A, 24h lérrﬁ FQItNIII hr%]a? ‘F@b %S‘E\QHEQS by an

aCi d sequence as ned I'n
am'”%W@%%ngdomﬁlbthﬁml red rermw ng at |east one
protecting group, and recovering a conpound of formnula

I1, I'l'l or IV thus obtained in free formor in salt
5. Adgompound of formula Il according to claim 3 which is selected from H-Tyr(Bzl)-Phe-

(25,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-DPhg-DTrp(Boc)-Lys(Boc)-OH,
H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-DTrp-Lys(Boc)-OH and
H-Tyr(Bzl)-Phe-(2S,4R)-4-(Boc-NH-CH,-CH,-NH-CO-0)-Pro-Phg-D-Trp(Boc)Lys(Boc)-OH or

a salt thereof.

6. A process for the production of a compound of formula Il, 1l or IV as defined in claim

3, comprising 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 as defined in formula Il lil or IV is obtained,

and where required removing at least one protecting group,

and recovering a compound of formula I, Il or IV thus obtained in free form or in salt form.



